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Q2 Uz A 2o 57 53

)) ME2 Hi2{CieloZo| Tzt [

SHERAelo] EUrE ST XIsHoHE 2 THRICkIR! 2010] #A|(Moore's Law)2 BHEHIAX}
CERAS S6f 85 U TR S OlL|ZH Al T T3 SAIE 4 9SS B0

o
o, BAUU= MEALE Sl CMOS 3 1 =3HE 0|BUZ
SIX|2EE Of&e| e ExA = HIZ1H S2|XQI otA|of| CHHE BHE, %2 Bk 22 ™ 37120k
O 2 SHF= MZ/AXNAAR H Hefo 2 2PHS| MZ2 TS| Het Ths-dS Algsl 21

US

M= +EO0|A = 7|1Z& CMOS 3H2| 7[dto| E|i= A2[22| MEX MsTHAHIE 25517 flsh
CHFot O[XH 22 =2 ofeh=E Utk EI0| =2l UZS

AR $EOIM = M7 |8 M2 AKX FEE AKX S S| MER S& HE|E Sl 7|&
ZL-0|2t A& (Von Neumann architecture) A|AEIS| 22X HAIS oL | @[3t 22T
(Neuromorphic) ZFE, QISXIs et H|22| SC| MER A|AHC| MHA| 7tsdS 2ASHD
UAS

XIS KIS Si6)= 3K ™ ol 0|=XH 17| A £t MIA-Q12X | 5-E

H = = o o
CHFSH 70| SHLtZ STl AIARIS| CHYSH HAZE 7HsdE BHF= T2S0| B2 F=2
ol

| AN
S| SIS Horizon Europe BRIAS Sofl 98 THIS| 57| SH2 7|2 3 2 X%
A I

7bs-gof| Cifsh 0 ZZ=ot QU= BHE Crefet HHIEH A |lE 22| X&7ksd 2 ot

T AFEE|= O[] £|E HEHTZFCHRE F7(2! 2HE Bitiel WHE 2SO 2 HESH MO
Sz 20| SRMX| 1T U= AIFOM, HHPEX|= TEM0| AFZEl= OFF 2 7|7I91E e
MHRE ANEZO| ARBEl= HE(QE Zof THEA| CiFeh A|AF| SEHA| BiE5h= H|0f
of RtV SS 7HE AXIZM, wFRet XIR A0[Q] HEHE OfL[2t 2E{E H|Ret 2E TR |70

Mol MEE DOt ofst Asst

bl

MUEX| ok MFo M2 S 8010 1Y, IMFT W I CHF7| 2fs A2|2
LDMOS (Laterally-Diffused Metal-Oxide Semiconductor), IGBT (Insulated-Gate Bipolar
Transistor)2f 22 AZ|AM SHAZ 2[5 HHBITH|E ELTEE JTHEH AFRdH 2oLt SEiH
Kl AMARIS| HHI BE AIE Qo MHUEN| EEoE L EXAS XSSt USZ

SHX|ZH A2 E METF A 4 U= LAT | (Critical field)of| T2t .o E252400 $HAI7F L0
MY N30 SEA| UEE QI 150 0|42 27t E|H A2|E MHEHEC 2 Soj|LX|=2

QI8 7H2|047} 25 MECHE HO|=|0] BHeX| EMS 9l= X[HAQI THEo| IS

2t Az|2ECHEHEZH0| 2 &2l SiC(Silicon Carbide), GaN(Gallium Nitride) 52

Q10| = #HEZH(Wide-bandgap) BI=H|IE S0t A E Aetet SA0| MRS 7 H7L7t

2| TR0 UZ

KEMICH H 2 SAT=SS 213t GaN/CMOS 0|5 EN 7|=0t &

Next Generation GaN Power Electronics
Approaches: Hetero

New Assembly
Technologies

Monolithic Integration

Integration

e

GaN-Device v/ [wgic]
Performance L [
> ITT__ITT_
/e/f o] [o]
Benefits:
Higher Higher Higher Lower
Efficiency Compactness | | Functionality Cost

- 2 H2ig M40 Hofel| 9Bt AOISHEY THIE BBV MEX EUX|AE ¢7

ZX: Bristol University, UK

SiCet GaNO| Z=Z O|F 1 l=0|, O|0] XtSX} HIE=HIZ BLO| AFEE|D A=
U X2|0f| oL R4=5kX| 2 EXL O] S =7 SO On XM&0| 0t TH 2= i
U= HHH, 20| =HHEZ SfptEHT ARl GaN2 &2 HAI0|ISELE 28510 1&SE0| /e

o
otRZ MM ST 8l SLE XMCHEEAMZ 224%| 10 /S5
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£3| 5G 2 6G HIERZ 20| 01 =] ZSSIHME Aot UHo| [HE Mz s Fof
=HE 7HMSH= A7 EISHMO 2 Tt 1 QI=H|, £ HI0fe] IMEC, ZZtA S| CEA-LETI,
=29| Fraunhofer & 0| GaN on Si AXISXE Sot TEEEIO[E ML 5! AH|AE TSt
AUSH, 0|F2| H7+= GaN on Si/CMOS 0|FE XY |a2 IEAN INMHZ 2 56, 6GE 2ot

KIMCHE A BIE |2 22480 QS

HEX FAARIe HEFARARIS] 7 H]z2

c -] Metadevice

Conventional device

ZX: "Electronic metadevices for terahertz applications” EPFL, Switzerland

o CESH Natured] S7HE A9|A 2XHAEEIIHSHI(EPFL) =& “Electronic metadevices for

terahertz applications"2 H|Et-MXt2XHElectronic Metadevice) 2H= A7HE2| XX}

HAYES ®MARH 2 =52 EUAS

o CIO|RER} ERMX|AE 22 MEXNQI MAIAK= DFIHU|A HIHA|EIALL QIHEA S 7|4
HEOE Qs M= XtA|7t 712 I HSS S26| USHK| Zot=0|, A%|A 22X}
CHEt ol A= kst EHIEIE & Z0| Sub-wavelength £Z0|A RF-FieldE Z&st= 22
Sol| O 2 2 S 2 MUNME E2 MY EE S&L = UASS THIIUS

o 0|2t =01 F2[3]
PNENESF s
LY SEHotsdE

HALZ IS W (ETH Zurich) |4 = INAIN/GaN HEMT XX H|EFS
& & HRILA[O| O|2H IEFI 1A E0iSE] HI2R=2X

0 o
il
rﬂ o 0
b ot
2
N

)) OIBX|s vt 2l H|22|
 OpenAl ChatGPT &2 A% OFF [ElX] 7|dt A Z | SHOZ QIS XSS &HEot 02 &E
7tsd0| eS| JHEE D QX Z2ILE MHofM RS MHsh= o Qithst ZHRE T
% L|EQ{3 RH0| HRSICH= Z3t C|0|E] 2ot £E0] Lo EXIFO| J7 |21 Q= areked
o 22 QIZX|S HiEH| G ST Zeteco| AEHE YEY U UEYI BiiE 2
ClHIO[AZ ELAF|7] ffol HHAZRE Z|A0l0HA = 2Z C|HI0| A9 HoH HO|EE 7t

T —
o=k DS | S = JULE Sh= Edge Al 7|&S fIoH w22 ZFE1 Process in

» QISKs el 22| 7|eS flet M |2 H22| 7|s S5/t T B aE|, Keto|g

H22|S 2ot Q22| HFE 27| 3! Edge-Al 7 |= S/ FIEUS

Memristor/CMOS O|SEX HIO|XI2 A AR & AFZI

-
R

- W& =
N | "Wu'""‘ !

\ Wil ,,|“|, uh W lll! |||| . pun

EX: Cea-leti, France

o E5| IZA CEA-LETIOA ZHEEl "A memristor-based Bayesian machine” Nature
electronics =20| F=2 WA=, MTHEQl HIO|HTICE Xl ZEZ JHsSSIA| Sh=
7| Baysian machine d4l= W2 AFEARIE HRE StEE XX 2ZACIHI0|ANM=
T50| O|FECH= THHEE siZsH| 2le] A7 |8 HZE2|E g&ct {22 Baysian machine
)é'lj;” EOI'5|.0=I_| X-II-{E'FIOE %l%%plxl"""lo SLFQ_QI- Edge_A|§ A'I_T'_Js-lli __I.l.o:iol-Oio

oo
. 7I%§$E7f %'f% CMOS7|= HH%?IF'_P HIZ22| 22 2D 22| YHS SA0| &E5t7| 2l

(CXENIRE!

1
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) XL 0 Es i
o XPMEH MiM= BN SE7 s 2Tz HXs}, N o} et FIMS0[H the £F
MM 2ASKISS Zefet JEf| ANMEHIM, SL7|=2t H=FE loT(Internet of Things)
AMLE CIAZR|0] 7|2t B=E SEHR| M 22 0152| AA-E TEoh= A7t 2|

SpS|
HOE[D/US

V)]

SicN Y

SiO,
SNy

SicN -7

Si0, SizNg

EX: IMEC, Belgium

o X 2[4 H11E CMOS O[0|X| MM 7|=2 mhzhof| HE =X A2l Abbe limit 2t 22 &S
CHH| A= (SNR; Signal to Noise Ratio)= 219t ZVAEIEE SEA0| =X5E| [3H 7|E 00|23 =
= A0 Ofl HETE, LHMAIE St RGB MES TE V|2 XMES 2108 sub-
micronZIAS 73510 =2 HIAS

o OHH ZRA[ZMMECt 71 DRl Ao O|O|K|MIN St 2tstH| Z&Q|M 7 (2t CHH| F2H20|
=0} 7L} E2 el 22 oM< = OZH Alof 2HET} 7hset nobA! HHIA | M (Short-
Wave Infrared, SWIR) O|0|XMINE CMOS 284 ZIAsH0] 1HE 4= QU= 7120] Nature
electronicsOl| & HE|0| == H/UAS

2 flo|m fofl 2=2[A] THO| 7HsTt MotE BHEHM|Q! INGaZnOE Sl ~& Xt
*H'ég E&ot 27|t ILEH|O|E AXIE 761610 THIXe|M o|0|X| 2HES 2|7 |H o= I,

= —
1081 O 2| FHEZS E0I= Hl S30I¥=

O

o SO B 77N 2HQM HEAK 7 |SS EEH &8 LA 0|2 &) AF87 st 3%
ZX| o|O|X|MIA HTLE DNA EXHAZES 23t CMOS 27X 7|4t HIo| MM HTL, CMOSS}
O0|2ZLEDE Z&fet TR} O|SEAE 8ot wHIZE MM, R7IHANZE L&

22| 2 HIO| A $I7 5 ChBt MKIOIA] A 917 8t Bre F22 wigte

2 A S0 M 53

)) £ J2IE(European Green Deal) M2 QSHUIEH| 7=

r

o 7|=tHolet SIS =50t 7|—"?'1 FE2 57| /sl 2019 128 EU T &|7t
UHSH FMOZ A2050E77HK| 2aTtA HIEY NZ2 2=, AKX 0|81} 2|2 FRIEE,
ADE AU X[H0| A9/=|X| EF X|/ShH= AS SHE SH0, 7| 8l olHX], 28, =AM

=
—
221 SOL{X| B3 S Kelst

e EUQ| 'NextGenerationEU' 23 AlZIQ| 1X 8 K2 £ 1/31t EUQ| 7d ofjAto 2 T2IE

)) §Ee| C|X|=d 104 (Europe’s Digital Decade)
o CIX[H 10 FHS Sl CIX|E A2 E 2let AR S4Q| X[&IHse HIHE F=75HH, 2=
A|RI3} 7|40 AQ=|X| @8 7|=2t S Alof| CHet H2 3 20| 7tsst==E o
o 00|22 EZLA (microelectronics)E AtEf2 /et ME7|=(cutting-edge technologies
for people) & SH-IZ X|H
- CIX[E 108 EM2 O2IE FAMar HA5He] C|X[" elmatet 7|=0| HE X[£ 7t55t1
OlHX| Xt 22%0] £| =8 2= SHE 230N, Ol= BHrA|et 22 2+t
AL2lofl =20| == CIXE 7 |=2 Fefe
- 20234 S X of| =, 2030 EH7EK| MIA| SHA| dite] 20%E sk =7l Hit

C
=d

i=]
—

o CI2X T2HE(MCP)E E3f| 2|=20| X7T23 T2 M| (low-power processor) 52| £0}o|
A Sgtsto] CIX[E 109 S HE SN E XY
- T2 M|A2FBHEA| 7|£0] 2ot MCPE= F=2 IPCEI ME/CT2t HASH0] 1Y

o IZMA B HIEN| 7|= Het

- 20211 78 IS 00|22 WAkt 71200| BRE S 71 ALl HAIS Tiotsp|

o2
)-

- 1813 Sef 7I2jo] ZW2IS FTIokn, RSl CIXIZ XIFH Shalsto, XAICH H9, oL

13
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)) FR LA 7|=(KDT) DELH

S BH-Ate] ™ 2ofof| 2T CIX|E FHets X

(=]
= =
ZO| CIRIR, M|Z= S A|AR D} 4

El{AOZ MR ESlIo
SRS
- HJEHIE X r'ﬂ“r AI*E*'°I = xﬂﬁomq O[] elzatet S4, 510] g AdRYS

2 2021~2027'4 7|2t &

g 2 o KDT TEL}Ajof| 182
Asiel Melsisls Sof 252

RES X2,

A SQZE X|2lgt
) EU X2 X]|
o OO|IZUEZLIA 5l EAI J|E2 9I3H QT E0[2lE T =H|E (IPCEI ME/CT)

- DZHELS 20234 6$JO1I %&IEI%*QDM 7l S|2=20|AM & 1000 7HQ| 7| 4l 2HA

- sAIxol jo| AR YA ERH A EN SN 1ot Y o] 2EHO|D Al HoFEQl
AT R BhAjo| JHS S3t CIXE I T2 Helg SESI0Y, 41 (56, 66), S5,
A, SRIZIEE S Chosst Eojofl 2041 71 F1i=0f 7o

- 2109 20 Bzt 3l TZEAP} FWE| 68740] CHIE ZRHE (MCP)S S8 HA,
D45 T2 Mot ojo| R T2 AN SO SIS TS| 8 %

* Horizon Europe

- Horizon Europe S2{AE{4 SH4 (Z4a J2IY Metde ot CIXIE L AV|E) EL 5
HIEA| Sl 00| 3 2Q-MEZ LA A|AE 2] T2

Il
Im
=}

w
()]
o
o
=
30
HU
Ral
rio

- B A| O|L| ME|E (Chips for Europe Initiative)0ll HE GllAt = 75002 K2 £
- HE Z2124o| Ustol HiTA| 2K (1COS)S Bl KF HHTA| S HHEA| 7|2 ZhAk
(photonics industry) X|¢

)) The European Chips Act
e
- RE2 0|21 5301 0|2 MIA| 39| BH=HAIH2E ASML, Infineon, NXP, Bosch,

STMicroelectronics & Lot BIHEA| 27| H0| ZEIGH QI AXH/RE/AH| dlid 7|=2
Cle BER610 JS0l|x IFREZAIY S XA s20l= EXP L MRS

- SFX|2F FZ2LHMO TH|2! 20224 82 YHEE O|= EA
SOZ Qlgl Bt Alagdo| 2

-

7|2 O|LIME|E SSHAZ"S LHSID REXH W K| Hexdit S
H

CHE ZEMES FEISHH HHon]| HAA I StEot K| HEfAH =2 2let SS==0]| tet

SRS BoiotD US

k=3

22 HHEA| JPALSS OBkt BhRe) MERE|, D120 MAKISSE KIRTHA, ¥
x|

Hlolm, S=2f & ojdlE2| MY S 2 F20] o|EXQ EFC 2 Eoh= Foids
- HANEOIM RE2 XSKEE TE 3L M S| BieA| Ao RE0] =2! oFXIZt

S HEHSHEA| AAHSTS PO WHTA| AR 3L D] MER Ft0| S0t Atgtel

O 71— "T 1

B g2 olfet A

1 E siiZst| flo 2022 22 EURHE=A|E “Chip
A

O|AlOl 20%7HX| SiTHE
7|0l XAl UHEY
- Chips JUE =4 7HA[SHH 2023E 112 EU= MER

ElRI(AHHLE 2tRl)S 2ot S1E THASHRA

SHE A HIZAIE =S Zefo TEIH oy

HHEH| CIXQIS EAE

ot | #let SUE 7t IHAl

¢ Chips Actoil CH$H X2 X[ ¥
- & 1504

- Chips Act:= LISt 22 XA S H|ete:

* KEMICH 7| =0l EXF

- A[HTH S| T2 EERI MIE, HIAE, HHS 2ot EA|7 5 mhUST 2felof Chet /E

1

AN HS

Kol chst !

rr

- B Eol2 Bl | ftoL{X] EEHO|T A=lE 4 2
o
T -

ot | ?let EXAL et el T2 o3

o= 7

30
>~
E§
}E
rE
H-|
=t
3
_ta
Im
i
i
4
A

7
>

[=]
TN EXE SO0 2030 E7HK| MIA| A MARES| EU HISS 7|&
2120

O, 0= 7|t igtelof
80|4 M2, 0]01A 2024'A 22 HIE=A|, O0|I2UHAER2 LA BI HELA A

ot

ol

>|-

==
ok
—_

ESPN

f

=

& (Chips and Science Act), ZXIEA|
OPMslZl0]| et REHTHEU)R “QE Z2M|A & HHex|
= =0[7| {5t

FAICHEE =]

2 0|y 33 U PIZIXZ0| FUE[U2H, 3T FEXH= Horizon Europezt

Digital Europe 212 S 7|E2| Utk H1siAl =124 Sl 9| I=0| XIS Hefet

A

— 1
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EU Chips act 371 Zi2}

Three pillars of the Chips Act

European Semiconductor Board (Governance)

Pillar 3

Monitoring and Crisis
Response

* Monitoring and alerting

« Crisis coordination
mechanism with MS

+ Strong Commission
powers in times of crisis

“ European
Commission

ZX: European Commission

o T2} : § YA O|L|IME|E (Chips for Europe Initiative)

- Chips Joint Undertaking(Chips JU) AIRI2 7|& RE 2| BHA| A —.'?'_-0 PAES =R ONRET
Astst= 212 SMOZ Horizon Europert CIXE RF H7XH T2 03
JHHTt AOZ EU, 2l@i=, ==yt S LAY ESCE A1 REXNR HHE SHE

- Chips JU AfH2 S 4IXQ1 0t0|C|0{2] A-83HE H71617| flTt H71-SAl- AL
Z0(7| 2[5 2023 11E 30 SAILE =[S

- HEFEEX|T = S AIAH SAAT XIS 2ot ISR MRdof| £XIE Tl o=
50|, £3| sub-2nm GAA HEHEH, sub-10nm FD-SOI MEtEH, O[S A M7 29|
J74X| mASdLt 2[10] REe| T2 R T|IEE HAIE

oY SIdRlet EU %[~ 2071 szl$ =0t HOXEC| EU 382 FRI=X) E(Important
Project of Common European Interest, IPCEI)7t Chips act |9t XIS HE{ 2k 100 Q29|

.« E2t3: 972t YLk
-EU MIEHAIS HR8S seetn 23 17| Al A 27| 9/

OIEL{A =S 2Xoz St

H
=
et

27| gl

fn =x

Bt A /&2 (European

- EUSIRIE 7 9i7ICHS AAEIS B8N 292 9t 9
S Afefof Che[stol X|gE o=

Semiconductor Board)2 Mg/sl%oH
SEUS ZLEHZSIIUS

-2022d 22 0| HE CII|HOZ EU FHS 2
BEX|EE SERSIHLEEU 2= 2H HE R HESh= S EUC| 22| 252 2ot US

- &2 ol=, 0, Y2, AVIEE, T S BHex| =1 7|E XS 25 LE MER XS
510 ZH[HS o2 ol g

g

o Ol & AF 1200 2710EP |2 & Heslte O S48 *EHE x7| FXHE
i

Q3t
e I%"HIE == 'i*Oil 2 101 gut AR=e| RSH FAHOHY =8 8l=

H
= oS Sl TEXOZ HERR BHEAIMA2 IfelT|=0] 2| wet ot

o INH =S =2 ol HE ?|Alet
ZHEANMS| Z4l0l| S0l= X[-S AofM =718 7|sTiH 2= Z2S0| Aotk /o,
7|E BN EY 7IKARS0IAM L] dedof 2 HelE Solstl /IS

e 0|22 2022 82 HHE=A|2t 2FEHH (Chips and Science Act)2 IS HHEA| Q13 X|s,
U} S HED |=0f| HESEXRID MEEES dX5k= & 71 Trd 2H| S 7[=20|12
UCH, L2 HA| BHIMEEHE MHSH FEX|Z2t 7 |=|48 WEHY Dtes 2oHE
AMSH= S 7| STHH 2ol M2 HSD /US

* Chips actE ¢t FEIQ| HI=A| dAS=2 ThA| L Z210] IA| 2fEE[T oL RE0|
HRo Tl S|S0t SAEel 17|22 Sl SV |[HMe 2= Ll 7| Yut 20| KA
7‘|O§ 0:||J<k3|'5I=

L

o LEOHRE LA BHTA| HAEH] 250 HIALO|IO = LS| FH| B! BH=M|SE AXHA|o] Chiet

+97}H 57f HoR T

17
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XHMICH 21X

20224 OEDC/NEA 5! WNAEAM0]| (2 2050 EbA

X2 o X] AL22F0| M| HH Of & B7t=[0{0f StCE
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» 20224 OECD/NEA(Nuclear Energy Agency) 2! WNA(World Nuclear Association)
2050 EHFEISH HA2 floiA= 205037EK] 2R oK 80| M| HHE S (sH0F

Horet

- [EA(International Energy Agency) 242 &=HM|ZHiE A[LIZ|20f| A Xt U2 = b

0[4 BIofofOlH, URLT HIF AL ST LHS OfIA & OILI2} HIg 4
o2 B 4 kT HYy
* EU LHOIA XIS OLAX] A Of Ze
2712t ot U Kto |7} ERYs

tot

|E=2| M AreolH, BRI 2E0|

SiiAM=

- 20234 42 7|E REALC| 277 2= F 1271=0lA 1007 (2] #IXIZ(E 97 GWe)?t 7t

[LE = |
£| 1 Lo, Ol R TH|oIA ditel= T2 o 1/42 KXt
H

* EU 2X}2] SrEizio] afit O[AHS T2tAo|Af M

- RE HE ol*e| CHA 7 =7HS=, HetF24, 2{A[0f, R30|Lt B AAA)0|M 2 S2

1

6779 Y= RE LIHX| X[ H7| datatel of 30%E Xtx|et

2 tS S g vig

ixfzie sz | #Es | A RS
20214 7|1 20234 43 7|1= 20214
274 TWh | %e | No. | MWe | o S';’r'(‘;‘ées No. gr'z‘g; No. g’r'x"sg tonfes
Belgium 48 50.8 5 3928 0 0 0 0 0 0 790
Bulgaria 15.8 346 2 2006 0 0 1 1000 3 3000 322
Czech 29 36.6 6 4212 0 0 1 1200 3 3600 706
Finland 226 328 5 4394 0 0 1 170 0 0 421
France 363.4 69 56 61,370 1 1650 0 0 6 9900 8233
Germany 65.4 1.9 0 0 0 0 0 0 0 0 521
Hungary 151 46.8 4 1916 0 0 2 2400 0 0 320
Lithuania 0 0 0 0 0 0 0 0 2 2700 0
Netherlands | 3.6 3.1 1 482 0 0 0 0 2 2000 69
Poland 0 0 0 0 0 0 0 0 6 6000 0
Romania 10.4 18.5 2 1300 0 0 2 1440 1 720 185
Slovakia 14.6 52.3 5 2308 1 471 0 0 1 1200 359
Slovenia 5.4 36.9 1 688 0 0 0 0 1 1000 127
Spain 54.2 20.8 7 7123 0 0 0 0 0 0 1221
Sweden 51.4 30.8 6 6885 0 0 0 0 0 0 914
EU &8t 698.9 | c29.7 100 | 96,664 2 2121 7 7210 25 30,120 | 14,188
Belarus 54 141 2 2220 0 0 0 0 2 2400 179
Russia 208.4 20 36 26,802 3 2810 25 23,525 21 20,100 | 5925
Switzerland | 18.6 28.8 4 2973 0 0 0 0 0 0 112
Turkey 0 0 0 0 4 4800 0 0 8 10,500 0
Ukraine 811 55 15 13,107 2 1900 0 0 9 11,250 | 1876
UK 41.8 14.8 9 5883 2 3440 2 3340 10 17,000 | 1259
Switzerland | 18.6 28.8 4 2973 0 0 0 0 0 0 412

X WNA

) SMR(Small modular reactors, 2B E %) &2t
inl
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SMRH $igt
. Thermal Outlet Spectrum
Design Headquarter
Name organisation (city/ region) Country (R/Iovv\\llft:) tem?fcre))ture (thfzrsrgal/ Fuel type Vol
Nuward EDF® Paris France 540 307 Thermal UO; pellets Volume |
SEALER-55 Leadcold Stockholm  Sweden 140 432 Fast Uranium nitride  Volume |
Reactors
Rolls-Royce Rolls-Royce United
SMR SMR Ltd Manchester Kingdom 1358 325 Thermal UO; pellets Volume |
United ) -
U-Battery Urenco Stoke Poges Ki 10 710 Thermal TRISO prismatic Volumel
ingdom
B Central Czech
Energy Well CVR! Bohemian . 20 700 Thermal  TRISO prismatic Volume Il
- Republic
Region
. Jimmy - UCO TRISO
Jimmy Energy Paris France 10 550 Thermal prismatic Volume Il
LFRAS 200 newcleo London United 480 530 Fast MOX Volume Il
Kingdom
Seaborg
CMSR Technologies Copenhagen Denmark 250 670 Thermal  Molten salt fuel Volume ll
5 Spent nuclear
ZCU and Czech fuel assemblies
TEPLATOR  ~|RrC CTUS Prague Republic 170 180 Thermal from LWRs'0 or Volume Il

natural uranium

Z£X: OECD/NEA SMR Dashborad Volume | & I
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3} EU Nuclear Alliance
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EU 2= 91 J=12| R&D oigt
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o QEHT2 1984 HEE - 20| MHX|AZS flof =23 =2 T2 (Framework
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Horizon2020 LH M|4M|cH A|A&la} 2HEAE T2 E

H2020 RTD Project Topic R&D area Euratom€M Total€ M R&D Areas
ESFR-SMART SFR Adv.SFR 101 5.0
Computer codes
PASCAL Adv.HLM ALFRED MTRRHA 3.8 4.6
components
SESAME Adv.HLM Safety 5.2 6.6
SafeG Adv.GFR Safety Allegro 3.8 45 Tribology and
corrosion
VINCO Adv.GFR Safety Allegro 11 11
Fuel
GEMINI+ Adv.HTR Cogeneration 4.2 5.5
ECC-SMART Adv.SCWR SMR safety features 4.0 9.0 Material R&D
SAMOFAR Adv.MSR Molten Salt 3.5 5.2 Safety analysis and
demonstration
SAMOSAFER Adv.MSR Molten Salt 3.5 4.5
PUMMA FC Fuel Pu management 3.8 7.0 Multi-purpose plant
INSPYRE FC MOX fuel licensing 41 9.5 Design and System
Integration
PATRICIA FC P&T Myrrha 6.5 9.0
'Devejlopment ofa
GENIORS FC Partitioning (P&T) 50 75 licensing framework
P&T waste
MEET-(&A)-CINCH E&T RadioChemistry 4.6 51 minimization and
recycling
GEMMA MAT. Adv. Materials 4.0 6.7
Modelling
M4F MAT. Fu/Fi materials 4.0 6.5
McSAFER MODEL. Adv. Modeling SMR 4.0 41 SMR
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HORIZON EUROPE EURATOM
SPECIFIC SPECIFIC PROGRAMME IMPLEMENTING HORIZON EUROPE & EIT”
PROGRAMME: Exclusive focus on civil applications
EUROREAN Pillar | Pillar Il Pillar 1l
&y Pillar illar . Pillar Fusion
E&:EDNCE ° EXCELLENT SCIENCE Qﬂjr GLOBAL CHALLENGES & - INNOVATIVE EUROPE
/ EUROPEAN INDUSTRIAL
Exclusive focus on COMPETITIVENESS
(ée;enci reseal;ch European Research Council + Health European Innovation
ereoomen » - Culture, Creativity & Council
Marie Sklodowska-Curie £ Inclusive Society
S ¢ Civil Security for Society E .
3 i uropean Innovation
© - Digital, Industry & Space Fission
Research Research Infrastructures + Climate, Energy & Mobility Ecosystems
actions « Food, Bioeconomy, Natural -~
Resources, Agriculture & European Institute of
Environment Innovation & Technology*
JointR esearch Centre
Joint
Development Research
actions WIDENING PARTICIPATION AND STRENGTHENING THE EUROPEANR ESEARCH AREA Center
ing participation & spi ing Reforming & Enhancing the European R&I system
——

——
*T he European Institute of Innovation & Technology (EIT) is not part of the Specific Programme
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Bacteria-induced diseases targeted by vaccine candidates :
. - C. difficile infection

. -Gonorrhoea

. - Group B Streptococcus infection

. -Invasive Escherichia coli disease

. K. pneumoniae infections

. -Lyme disease

: - Meningococcal disease (multiple serogroups)

* -Pheumococcal disease

. - Salmonella sp. (typhi, paratyphi and non-typhoidal serotypes)
. - Shigellosis

Number of vacciness in the pipeline

25
2
................... . . . . . . ..
Bacterium Protozoan

[l Coronaviruses COVID-19 +/- Influenza +/-RSV || Other viruses

Figure 1. Numver of vaccines in the pipeline targeting a specific type of microorganism
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* NextSim(Next Generation of Industrial Aerodynamic Simulation Code)
- NextSim Z2NE = FE 9| —‘?——’.‘—‘.’J APX X AHX|7H =510 7| E2| CFD ds2 Flods
XEAMICH CFD AlZ2|0|E] ZH0l| S8 AUS
- Aol S TERA 30| FOJSIHOMH 20241 287EX| Horizon EuropeQZ £E{ 3907t

FEEXHLS

NextSim Work Packages and Tasks

ﬂ: Algorithms improvement for efficient

solution process
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“ Task 2.1: High order schemes for advanced turbulence models

Task 2.2: Grid generation and adaptation: immerse boundaries '“
Task 2.3: Algorithms for efficiency improvement of linear and
non-linear solvers

- )

1 1

4 D

WP3: Algorithms for data management,
visualization and modelling

NS4

NS3

NS2

- Taks3.1: Featured detection algorithms
Task3.2: Parallel Visualization methods

Taks3.3: Reduced models generation
Womimintion loops

WP5: Dissemination, Training and Exploitation
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WP1:Technology Verification, Validation, and Error Quantification

Task 1.1: Detailed Assessment

Task 1.2: Assessment Process Control
Task 1.3: Best Practice Guidelines (BPG)
Task 1.4: Mini-app development
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- Al for intelligent aerospace systems: Al 7|t A7 MZ A|AH] 523 A|ARIC| 015
X|selet P d ek, QISKsel 22| B Featd =

- Al for space applications: 22 A|A&! TIAUS] DL|EZ S X[, X7 25, 2F BAL A=
X S A|AE HA

- Alin the aerospace industry: M|, £&! 5! RX[E4 T2M[AN Al SR

* AlLab &E

- 231 112 ONERAE= &S 2FU2((ASD) £2 0[2o| Sristet Al AT e S SEE fI5H0
23X|s H74 AlLabS LIS CH, ONERA= O|E B8 2 ¥l =35t Qli= 52,

55 =L Z20F AT LH Al FH| 28 2053 SE-2|&st & ol EY

- AlLab2 Al 7|, AIB! Q1711 ML

I

AlLab 774
7 MAIN AXes
ot A A3 AlS
oimel | AZIE | A g S | [AR TR || AR
d=EE aIc 22" SN EEPS) *AEe 25 A=

St FHO| E0| B2 X[FutHICH?(e| X |2 E40| w2t ets nE 22| EAI0] HEfK =t
CRNAZ} 22|= &= ot 28| ME{OICHBIEE 71X FHeZ WS

2
of =0 71 40| H2tX|=H|, Ol2{et Yel= 7 Eel us

]
I OHE Il o3 dES tHESH=E Mo 271S dFotn, 22 |0 ol Miotel £F8=
2% 20| A4S | mEo| B EE Mef ArES X[ot WEA| o MBESE

SINAPS E2HE = otZ WERK|Q| 02t XSS oi&st| 2l 2lSkls LneEo|
7|21510d H|od T 2| Hstol| B0t ACH, E| &5 E=fE Helof| 7oH| thSst|

SlcH ZK| BT B2t SRS FIHOR PN WIS 2ot 2% BLAPHE HEstD
X

oS HEof w2t o= o7HHES7H ZXHSHH O A7 [ 2 ZFHBIO 2 M SES &2ioi|AQ]

0

Ol=H| oi® #3&

ir
rﬁ[r'u
Il

Dynamic sectorization in real time

-___‘

Z=X: ONERA

(CXENIRE!

51



2023

52

) AHICH 3= WA of2lot 6
* Of2|2t 52| 2E]|
- 23 72 DLR2| £412|A Heinrich Hertz2t A 89| Syracuse 4bE MIXOZ | =0f|
22|H of2|9t 5 23 VA26157} RS 24310 0] 2 7| EfAL LS ESAS| JuiceZ
LOZ 0l2[0t 5= YO Z 2E|S oHA| £

Zfel of2|et 420t =2 fd 28 SEE 7HKH F 1ol Y fldS o #Hofl

=1 AN
= & =X Rosetta, = B2 FE2| 2222 HH|A|0|H ¢4, ML & *F

o ZHALE 22U A % AlZE[0|M

- ONERAE= MAIE 22 T2 EEIY MA| HA|Q| C# 2 ZDES(Zonal Detached Eddy
Simulation: 7 REIZ & SILEE 1145 HHO[LL T A|Z2|0| Mol £E3| R8) AlZ2[0|MSE
A SIS

- 0|= OI2[Qt 6 & THALS LA} X[2F Z44d/0]| CHSH ¢310|H HIY F0f| ‘WASH= O|X|e| &l
S| NS M =22 E

- ONERAOI|IA] 7Hefst x| EI&E AA| Z=Z4(ZIBC: Zonal Immersed Boundary Conditions)
20| THALE 22| (& 24 HT0I| AFS EIU=m, St 22| das 2610 M5 H|of
S H[A Kool FEE = 5 U= o ZH[TES Welst=H =22 FUS

ZDES calculation with IBC of the post-Ariane 6 reusable launch vehicle concept

G + & !’ e
BF* : corps central N
*Body-Fitted :

Calcul ZIBC pour My = 1,94
eta=10° (250 Mpts)

ZX: ONERA

- ONERAE= ZDES2t A5 AA =719 2ot DHIZIS Sl 0f5H0.8 % 1.94 A% & 02 H|0|AE

A1 SHHOm, A% Zit Tl 0], TIE, J2|= B SOIMo| o WS 22 472
TelstT HSIIHOn TEE S AMol 222 54 UUS
- o=@ T CiQBt H(fSH, 22, R, SAK B4 5)9 71 4 MBS T ol

« O}2|2t 62| A H|H =H
- ESAS| MZ2 022t 6 2210 £|X HHE 2[oh Ha] AIXI A[edS HSH o= niZ
- O| HIAE = 232U9| AK| ZAL &=AMO|| 2} T0] AH|O|X| AITIQ| 727 2t Al S XIHI=C|
Z22O| St K| =TI 2E0]| Vulcain 21 XIS AESIKICOH, RE 2F 5 A[MQ
7|0tte| RERLTAIEINIM +AH=|RUS
- 0| 432 3ol of2|2F 6 222 /E L XIH| 3 HZES CHA| &S| flot s
o 7

o
T UAS A2 7|HE[I AS

)) 7[EL
«C2
- 79| st MMt EITHEl M2 SIALSE] E20| SXI2 U2 &0l HjMoZ EY =
214 3228l oM AR E TS &
- MBS Soll =2 H[H Hotof| DX HIZ 2atE 2AGIA =M MHAE Al ZHE Sl 5712
_CI_)_

XISt 2E{2] AT K750l 2IX|et HECHSTH=E AS 2RI5IIS

- S Er
- S OIR|S Dol HO o SRS ABIoH DT 52 AHBll I TN MAl S5t
HH7| 5H M8 S8 T & 4 2= M2 SE DROPO| JHat
- SEB1, T 9435 0| ZHd ZEH0| M2 1ot =210 o] ToAtzol gt X142 gxoz
S 4 Qs 7122 5101 0|0 || BT Y} HOI| K2 HHS JPHLUCHD HJHE

53



2023

54

DROP platform. Lunar simulation box equipped
with electron/VUU source and centrifugal instrumentation
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3 projects - Coordination and Support Action

APPLICATION PILLARS

2 OUANTUM & ouaNTUM J QUANTUM

Simulating Complex Addressing Foundational
For a Secure Digital Society Systems for Bringing Accuracy And Computing Power To Challenges For
and a Quantum-enabled Advanced Design and Performance To Overcome  Currently Development Of Quantum
Internet Development Unprecedented Levels Unsolvable Problems Technologies

) By 2021, quantum

Quantum Internet - By 2021 quantum By 2021, sensors with computers of 50-100 qubits  Discover & understand new

secure communication slmulatorrescégx more resolubt\t:? 1000x demonstrating first fundamental quantum
and applications P! etter quantum applications principles
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