2NN,

Th 5 PR 6 December

oooooo

portant Pro;ect of Common European Interest (IPCEI)
icroelectronics and Communication Technologies

:j;“. aeder, Cathy Batisson, Ferdinand Bell*, Francois Brunier, Gerhard Doell, Sandra Eger, Alain
y , Thomas Fleischmann, Cosimo Musca, Patrick Pype, Martin Strassburg, Stefan Wunderer
*Speaker



MOTIVATIONS FOR IPCEI ME/CT

IPCEls strengthen important European value chains and contribute to political priorities of the Union

(e.g. Green Deal, Digital Strategy) and its sovereignty :

is complementary to R&D programs like EFECS, Eureka, Chips JU or Horizon Europe by
involving “First Industrial Deployment” (FID) activities on top of R&D&,

technologies, hydrogen, low carbon industries,

is funded by national authorities of the member states, but approval from the EC is needed,

@ addresses critical “key enabling technologies” like microelectronics/communication, battery
@ asitis an exception to state-aid rules.

This exception is made due to high-risk activities involving market failure mechanisms and coordination problems, and due to the
significant additional value IPCEls bring to European industry and society by cooperation, dissemination and spill-over activities.

{ hlpSJ U Aeneas . [N nsde



IPCEI ME/CT AT A GLANCE G

Facts and Numbers: Commission approves up to €8.1 billion support
by 14 Member States for an IPCEl in Microelectronics
and Communication Technologies (“IPCEI ME/CT")

e €22 billion program (biggest IPCEI ever): ( SENSE )C TH|NK )( COMMUNICATE

novel sensors to collect data ki h 1;" ,'f' o= m"‘L 72

* €8 billion public funding

#® Contributes to key EU objectives ® 14 Member States: — hm +— 11 ™R = 1 )

€14 billion private investments + S
P # Boosts breakthrough innovation i1l I S il am T

c " " ff #® 56 companies of all sizes €2
» acer'::srsa:fmz ggsmve RS CNEE RS #» 68 research, development and first industrial
) | deployment projects K
* 14 MSs (member states) + 6 associated MSs ® Ensures proportionate public  /o* | & 30+ associated partners
spending 4 | 1= = e =
. . . 2} 5 oS - !
* > 56 direct participants $ Ensures fair competition ® Around 600 indirect partners all over Europe
® Expected to unlock €13.7 billion of private investments
* > 30 associated partners

> 600 indirect partners m m m @
|

SPILL OVER activities address partners beyond the :

conventional ecosystem across entire EC | |
Start on own EC
risk

notification
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DIRECT PARTICIPANTS OF THE IPCEI ME/CT
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Working teams: Facilitation and Transform Group*

SENSE THINK COMMUNICATE  ACT Spill-over FG Lead
Organs Brain Nerves Muscles Community

The Facilitation Group is the industrial interface to Public
Authority Board (PAB)

» Interface to Public Authority Boards
» Reports on workstream results and spill-over activities

» Reports and presents technical project results at the
General Assembly meetings

*supported by service provider ABGI

The Transform Group is adding an operative dimension to
the project goals that go beyond the technical work and
achievements in the Work Streams

» “Bind together”
» “Increase impact

> “Draw the future”

Industry representatives

B

Viad-Florin Vinatu Angelika Iherl
Continental Romania Infineon Germany

v AR

Catherine Jean Fric Michallet  Ben Ruck Matthias Illing Dominique Thomas Roberto Zafalon
de Mazacourt Netherfands Robert Bosch Germany STMiicroelectronics France, Malta
France

Member States representatives

Falko Loher Nicolas Gouze
Austria Germany

-
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Project description in the Chapeau document
Four Workstreams defined

Four work-streams corresponding to the complementary
technical objectives along the microelectronics value chain.

= SENSE addresses the organs of perceptions which
generate the data to be processed.

= THINK addresses processors and memory as the brain of a
computer.

= COMMUNICATE addresses the strong nerve pathways
which network with the brain.

= ACT addresses the body and muscles of an electronic
system.

S Each workstream is further structured into four workpackages
corresponding to the (common) microelectronic value chain .




What is SENSE?

The workstream SENSE addresses microelectronics as related mainly to capturing
information from our environment in order to have it processed for decision making

(“THINK”), communicate the decision (“COMMUNICATE”) and act upon that
information (“ACT”).

* DPs (2) — NETHERLANDS
| = NXP Semiconductors
. 1
= Analog Devices ! = Thermo Fisher
¢ IRELAND ' DP (1) L e 4 DP (1) — POLAND
1 1

In total 131 partners
B 0P (0 —czon rerue and >200
collaborations

4 DPs (2) — AUSTRIA
* AVL List

= NXP Semiconductors ! . AV, a

Robert Bosch NXP Semicon ductors .'(

Elm ms-OSRAM 1

Fi lectric Memory i
= Global Foundries = TRUMPF-Photonic 4 DPs (3) — ROMANIA
* Infineon = X-FAB Germany . Rogereros‘chl
= Continental
GERMANY [ DPs (9) ¢ = NXP Semiconductors

FRANCE [ DPs (3) ¢
= LYNRED
= STMicroelectronics (France)

4 DPs (3) — ITALY
* X-Fab France = MEMC Electronic Materials ‘ Gt ]
= Menarini Silicon Biosystems v S o

= STMicroelectronics (ltaly) L '
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SENSE Workpackage Structure

Materials
Simulation tools
Production
equipment

* New organic, magnetic and
piezoelectric materials

* New processing, packaging
& measurement equipment

+ Simulation tools
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SENSE - Some Highlights of new Sensor Components & Modules
Sensor systems for ADAS and new
‘DAR w33 UV-C LEDS

: ; h

ﬂ‘a — e
/WPE ~4%

Sensors for automotive ' e i Ml N\w— . New chip
MEMS based sensor componentsjiimobility solutions \ #7 design and
WPE ~2% novel package
Previous chip concept
generation and

old package

concept

Head PCB w/ MEMS

u ANALOG
DEVICES

e]mos.= ) FMC !': GlobalFoundries

The Ferroelectric
Memory Company

TRUMPF WACKER
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What is THINK?

THINK addresses the microelectronics value chain of energy efficient and secure data
processing and data storage at all levels. This means in particular: materials, software
tools, equipment, front-end and back-end (packaging) technology, chip design and
fabrication, and of course, the applications which are enabled

f@ THINK /’/f% " 32 Direct Participants in 11 Member States

FIRLAND B DF {0

In total 150 partners
and >227
collaborations
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&
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GERMANY B DPs (10§
»  Black Semiconcuctor IRELAND) B DF [0)
% Robert Bosch

% Cologne Chip Codasp

& Elmas Semiconducnor Mycrofthding ¥ 3

% Ferroslsctric Memory SLOVAKIAE DFs (30 3 35 - ; :—;‘j‘-’k,.‘fo
. X rJ 220

*  GlobeiF gundries Dresden Moduls One * Bizzcom
" Infinecn Germany

" NXP SamiconducTons Garmrany
& Wiacker O !"Tl!ﬁ

e ALSTRIA B OPs |2)
& Carl Tekss SMT

= ATRZAT

FRAMCE [ [ (5] ® WNEFAT
¥ Cominznial ROMANIA H OPs (2] S
" Som :
SomeC & Aobert Basch with Bosch Autamotiee
{"F-:“'-':: il & NP Semdconcuctors Romania
Teledtyre 3 TALY 5 DPs (2)
?:{;:ﬂtﬂ " MEMC Eiectronic Matesia
! A = STMicreelecronics [inaly) i,
AIN E DPs {2} o e
o GREECE 3 DPs (1) S ;
Op=nchip - R b
* Sunlight . 3
S=midynamics hnalogy o |
Gerices 7 )
y L) N
) Y

. hi PSjU Aeneas Bz, [N



THINK Workpackage Structure

WP1
Materials, tools, equipment

WP2
Semiconductor Technologies,

manufacturing, packaging & test

WP3
Components, modules

>

* New bulk and FD-SOI substrate
generation

* Poly Si ready for 2nm

* New EDA tools for 2.5 et 3D
designs

* Tools for developing FPGAs

* EUV techniques for A10, A7

* Trusted supply chain for eMCP and
SiP

i
-

« State of the art eNVM technologies
enabling In Memory Computing

* Pilot Line Hi NA EUV

» Al-enabled maintenance
technologies

 Highest quality-grade packaging
technology for high-end
microcontrollers

» Organic substrate 2D SiP for low

EEEENE TR

I I - - s

(EREREREREREE

INTRRERTRRER AT
TOETETTINNrr T

* Low-power microcontrollers to high
performance processors

* Embedded Al and/or HPC IPs and
processors and FPGAs

» Automotive grade processor in 5nm
design

 Battery-less Micro Controller Unit
(MCU)

* New ferroelectric memory

wom b|ﬂ Dl-"'

ASML bi
@)dnsir:i @ globanwaters
ThemtoFisher s.}itec ZEISS

SCIENTIF
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volumes
ASML elmos’
‘l: GlobalFoundries
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elmos® SYNLIGNT Ly7 xfob

WP4
Sub-systems, systems

* Scalable, and upgradeable Electric /
Electronic Architecture for vehicle

» Secure accelerator modules for
HPC, AL, ML, DL

 Software and virtualization
techniques (Digital Twins)

» Adaptable Al modules for smart
devices

» Demonstration with downstream
industries

BOSCH elmo¢:
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THINK — Workpackage Highlights
Package Development

New Product Introduction cutting-edge 5 nm for SDVs
ol B _ - 3 1 S A %

’

e 5nm IE
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Silicon Chip
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What is COMMUNICATE?

COMMUNICATE addresses microelectronics as related mainly to transmitting and
receiving information from and to electronic equipment.

@ ) oo, In total 134 partners
and >280
collaborations

Direct Participants

= Agdtran Networks = Mokia Oy
= Fresbarger Compound Materials

= GlobalFoundres Dresden Module One
= Infineon Garmany

= Ericazon Antenna Technology

= Mokia Solutions and Metworks

= MXP Semiconductors Garmaiy = Codasip
= Rohde & Schwarz

= TRUMPF Photonic Components

= NP Semiconductor ML

‘\\3\
4

= United Monolithic Semiconductors = Gontiniurm Technologies
= Wacker Chemia
= X-FAB Germany »
* AVL List b o -
= farbus . o he
L)
= Orange * NXP Semiconduciors RO AL
* Soitec b
s STMicroslectronics - -
= M-FAE France = MEMC Electrome Materal
= SIAE Microelstironica
= STMicroslectronics
= Innova IRV Microslectronics

= Knowledge Development POF .
» Cognitive Innovations
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COMMUNICATE Workpackage Structure

Value chain: WP breakdown

o

Materials, Tools Semiconductor Component Subsystem

and Technologies, Smart and and

Equipment Manufacturing Modules System

\ \ \
\
\__ \L\._. \lk-

. {\ il - .":k

» EDA Tools » GaN/SiC Technology » Signal Processing SoCs

» Measurement Equipment » CMOS Technology » AD-/DA Converter

+» Substrates + Packaging Technologies + Data Processing IP Blocks

+ Polysilicon * Assembly & Test * RF Power Amplifier

Direct Participants / Direct Participants Direct Participants \ Direct Participants
- o
.0 / Adtran Z tineon Adtran @%se =\ Adtran  AIRBUS €%
@OOSID '. g ERCSSON ERICSSON
/ KM N Galneon @ row | d NO<IA 1¢
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B Ama | FOM © | MO NG TR = o
Fooo . \
nicolas.soushie@soitec.com / vincent.tirard@st.com Alessandro.Fonte@siaemic.com carlospardo@kdpof.com
/

// \
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COMMUNICATE - Workpackage Highlights

Construction the of a state-of-the-art
_300mm Silicon Wafers P|Iot line by MEMC

Develop 1SO- TCs for hyper pure
gHF and innovative shipping

on-wafer test setup for MMIC
measurement in the D-band

R&S ZNA43 R&S FSW43

Folysilicum Mikrochip

InP on Silicon sustainable platform Design

— demonstrator

e o L 3
l'-:l asrger T AT MMﬁ; : ="_I':"- inzize ‘NF ,’ = s
s e IATIRUT A N B, 7 t ) e
E - y Mec ms) Wito. EfHnich ..hl """I R&S FE170STl i T wot.an |L es)
z ’ ombiner
i i m_. - e '@ - Wurieuar BE GlHAMISS SFI10 X) R&S
o SEitec F = @ﬂw i

~.&nhl PSjU Aeneas oz, O s



COMMUNICATE - Workpackage Highlights

THz-Lab: expandmg measurement capabllltles

GaN-based Power

Amplifier Module
(PAM) for O-RAN

AT 2
kT

Chip Chip Multi-Chip
design Processing Assembly
Module design & integration
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What is ACT?

The workstream “ACT” deals mainly with “power and actuation”. It aims at “doing”
something with analogue or digital information and have an “effect”. It might be managing
energy flow, displaying, moving or adjusting something, driving an electric motor, ...etc.

(@)

) v

* Analog Devices
IRELAND O DP (1)

In total 112 partners

and >150
collaborations

(1) DP — SLOVAKIA
= Semikron Danfoss

Direct Participants

(3) DPs . AUSTRIA
* Robert Bosch = AVL List
= Freiberger Compound Materials = EEMCO . 5 T
» GlobalFoundries Dresden Module One « Infineon AT P Bl
» Infineon Germany : i
= mi2-factory
» SGL Carbon
= Semikron Danfoss
= ZF NewCo IV with Wolfspeed Germany
GERMANY T DPs (8)

{2) DPs — ROMANIA
* Robert Bosch
with Bosch
Automotive

= Continental

Automotive with *
FRANCE T DPs (8) gﬁ::rﬂzg?e' AR Sh o
« Aledia * STMicroelectronics Systems 3,
= Continental (France) (2) DPs ITALY ca
« Renault * Valeo *Valeo-Siemens - MEMC Electronic Material
« Soitec g .V?t::::om. = STMicroelectronics

(ftaly)
» X-FAB France
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ACT Workpackage Structure

Semiconductor
Materials, Tools & Technologles,
Equipment Manufacturing,
Packaging & Testing

*» Modeling/simulation « Front-end technology platiorms
* Equipment for SIC, GaN, GaAs for power S
crystal growth « Froot.end technology platforms
+ SIC. GaN, and advanced GaAs  based on WBG and advanced
with different wafer clameters GaAs
* Solutions. for sman + Fromt-end MEMS lechnologies
manufacturing for actuation devices
wwes EEMCO o BOSCH
S T R Y- Cinfineon
Qllﬂ’r () 80l carbon Qf."“'l D Soean ‘,’
b7 ssitec xfab i3
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ACT — Workpackage Highlights

New Soitec

8“ GaAs wafers

Si based IGBTs

&,

| Coating

Graphite

17 SEMIIKRON B GlobalFoundries a8,
Ao @ o g & 3NER XfAD @ - AVL 3

0 . - ) — Tl vilesco
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ACT — Workpackage Highlights

Reversible OBC

The world's thinnest
silicon power wafer!

800V Powertrain System On board Charger
for electric vehicles converter at test bench

Ultrasound for gesture
recognition in air

A0 SEMIKRON b ' B GlobalFoundries a8
L ! 3 | | 50
A @ giovawaters L sgl carbon Skt XTa ¢ AVL

@ i - — o7 vilesco
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High Focus on Spill-over Activities

IPCEl Communication defined the following:

[...]

2. IPCEls can make a very important contribution to sustainable economic growth, jobs, competitiveness
and resilience for industry and the economy [...] and with positive spill-over effects on the internal market
and the society as a whole.

[...]

18. The benefits of the project must not be limited to the undertakings or to the sector concerned but must
be of wider relevance and application to the economy or society in the Union through positive spill-over
effects [...] which are clearly defined in a concrete and identifiable manner.

[...]
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Joint SPILLOVER in 2024 : the Semiconductor rendez-vous
Prague, October 8t to 10" 2024

Need to continue working together in Europe in the face of global competition

The semiconductor rer Y r ()
o_0
i %% ¢eo0
b ¥ e . ) .
©
October 8-10, 2024 q rI
conterences
([
An event initiated by / —
+/ =

[ ]
ssitec KLyy .

V- 25+ conferences and
pannel discussions
Y ( I — .
B
) ante .
l- 'J 8
With the participation of IPCE| presentation ® - .‘
e -
‘ X e
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Atedio. M D giobawaten . ‘
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w— With the participation of perspectives

vdesco  xfab

30+ speakers

Czech Ministry of Industry and trade VDI-VDE
Organized by French and Czech Embassies IPCEI ME/CT Facilitation Group
. - -
rl] ’/'ji(.-?;.‘\.!.' EU DG-Connect Czech technical University in Prague
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Highlights spill-over events

Maker Faire Rome 2023: opportunity to present

demos and workshop also in the framework of

Common presentation and booth
at EUROSIME 2024 in Catania organized
by ST-I, Infineon, Bosch and AT&S

Chips JU R&I programme; Brussels Dec 2023; Panel session:
Ferdinand Bell as speaker of the industrial IPCEI consortium

about the European Project IPCEI ME/CT to enable sub-
THz / D-band communication.

g ~
Chrialian Copphe Laborsiony “Advancad Computatenal Desion of Cryatsl Growmih® I-— I ( ()
-

1
—F—
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EEMCO at ICSCRM Conference
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Summary

Status as of December 2024 - all project KPI’s overachieved

Project results: on track with few change requests

Close to 1000 patent applications

Hiring: ongoing with high 4 digit number as of today

More than 200 PhD and master students; ~130 internships

Tightly meshed network successfully established with many spill over
events (~200 open events)

» A follow up of IPCEI ME/CT? <l©l>

VYV V VYV V
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Team Sport

IPCEIs strengthen important European value chains and contribute to political priorities
of the Union (e.g. Green Deal, Digital Strategy) and its sovereignty :

European Commission

Member States

Coordinator: BMWK & VDI/VDE Innovation + Technik GmbH
ABGI service provider

>700 direct, indirect and associated partners

Transformers Group

VVV V YV V V

Facilitation Group

—
fa——l IPCEI Microelectronics and

| Communication Technologies
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