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([:C)?XT;I%EI Z24 7_53@7@ N Number Of QC Start_ups, by country ,2022 +Change since 2021
(M CKiﬂ sey, 2023) Country 2022 Country 2022 Country 2022
United States 72 +12 Switzerland 5 Bulgaria 1
Canada 28+2 Sweden 3+1 Liechtenstein 1
United Kingdom 22+3 Denmark 3+1 Philippines 1
14 +1 Colombia 2 1
Germany 12+4 2 Portugal 1
11+3 Singapore 2 Romania 1
9+1 Austria 2 1
Australia 8+1 United Arab Emirates [l 1
8+1 2+1 1
Netherlands 7+1 Czech Republic 1 Uruguay 1
Finland 6 Estonia 1 Ireland 1
6+1 Greece 1 South Korea 1+1
Israel 6+2 Hong Kong 1 Total 248 +36
Ol= URIZBEO) T3t 27t0] EX SR M2 Qoist ZTo||E 3ie|, 27t
S A20M =2 9 12700 ZYEXE UL, OMA[OFEMM £t S=,
g, OiEh Qle, A7HE 2 S0 FXX|= oids B0E10 Ut
OIXIZLE TP EXF 7 nnouncea governmental iInvestment, '$ billion
(McKinsey, 2023) e .
European Union 8.4 (including $1.2B announced in 2022)
United States 3.7 (including $1.8B announced in 2022)

Japan

United Kingdom i
Canada 1.1 (including $0.1B announced in 2022)

India

Russia

Israel

Singapore
Taiwan
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Full-stack [ High-level Language ]
Quantum Computer
P [Quantum Firmware (Low-level Language) ]
Q [ Control & Host Processor ]
W [ Quantum-Classical Interface ]
, / ‘
M [ Qbits (Quantum data) ]
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* 20141, UCSBS| Martinis 3 SO = ZAXMOI ARIARH i

* 20154, 9FH|E YXHRE 0|2 =2H 43

* 2016, MAZIE LXSket AE2018 SS(H2 EXF O LAXIES] AL

20184, 727H|E E2|E2 T2M|M YH

* 20194, B4FH(E AFIZ0] Z2AME Solf, YR eSS

* NASA2t Z&°2= D-Wave FM0{Z MZS 0180t S8HA XL S

* 20214, Quantum Al Campus 7§ (Santa Barbara), 2029 H|T
HIA[:1,000,00077H|E2t 1,000=2|HHIES = HEUNERH NY
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Google

* 2000, Fluorine HAtE 0%t 57H|E YAHRE MY

* 20164, =M= HFH|E LRARE i, 22t2E(Quantum Experience)
MHIAZ Z71 — 20174, YAAFTY SEHRE HEAH|A IBM Q A

* 2020, 657H|E o{UHE D2M|M UE

* 20234, 1,121FHE 2= &H

* IBM Quantum Network: IBM QZ OH7H2 M| 1400470 =Q 7| 2/7|4at
SSOAHEYIE TS
~ 230H(1~6577H|E) YRIZ4HE, 5CH(32~5,0007H|E) YXIAIZ0E 22 F
=167 Hub 7 [0 IBM Q AfH|A KIS, XISLY 7|2/7 | PS0H| AH|A 25
- Z2247|% 978AI2} Quantum Network Partner M4, 2820f 22X

IBM

20054, EZZX| FHIE 7|8t YRIAFE Q7L 2=

URIZTE H782 HIEYT Station Q A2 — S4XH Microsoft Quantum
Network@ 2 =il 2% =

20124, Tu Delft 710 Topological Qubit ASAIS Mas WHEHOLt
Microsoft | dZld EHME 0120174 H3

E2|7H|ES M2/t full stack ZHES JHY, 2F = (Azure Quantum)

Azure Quantum: Honeywell (O|2EH), lonQ(0|2EH), qci(=M )2
I2MM + 10bit/ 10loud/Microsoft QlO/Toshiba SBM 52| &3}
UN2E + YAI2 T IHUSHH(Q#, SENYZ|E) Mz

2018, Honeywell Quantum Solution A&

20204, 107H|E O|RE T2 M|A System Model H1 &H

- YREE 128

Quantinuum| - »o|EA12|= ) 99.97%(single-qubit gate), 99.5%(two-qubit gate)

20213 62, Honeywell Quantum SolutionAl2t UAFARE ATEL|0
27| Cambridge Quantum Computing(COQC)At &8 SH 2 SA(H
Quantinuum = HZ
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* 20173 HEAIEL)

o U0 AX|L| O ATEL0(Firmware) H27 |

* K== Black Opal, Bould Opal(ZAH| AZEY|0H) + integration AH|A
* J1ZHA} Google, IBM &

Q-CTRL

20173 28 (HAH)

Zapata |« YRIOIZ2IHOIN TH SHE FH2T |

Computing | * S2E0MH(THR, SAH, wE, 2K, LK, 315 5) HEZAH 0P T el
* M=% Orquestra(IBM, rigetti, lonQ, Honeywell 2342 X|2)

* 2014 HE(EEZY)

* High Performance Computing &= |2

Anyon o ZHE FH|E 7|8 ARARE, FAH O &2, 2X2 d2V = 52 /MY

* S[=90f H{E Plet ALEQ0 URATE AAE ASH|0|E ATEQ0]

Systems JHar 3
* 2017H5E| Google?| PRI 71 ZE Z0Y(T2 AHZFHIE T2AAC|
Hs 2 ARt 2 E4 AIZZ0[Y)
* 2017¢ H UL AER)
Quantum | * SXHEFEI G224, G212, ANAES FKst ATEQ0 H27(Y
Benchmark | ° HMiZ=: True-Q Design, True—Q Accelerate
alby * A} Google, Fujitsu, IBM &
* 20214 58, Keysight TechnologyAKAIAIRZZS, AlZ2|01M, st
ATEQ0 TE7| )0l Q1=
+ 20123 & ()
10bit  YAHERE HS2AH 0 T SHE H=7 1Y
o HZ2: QEMIST(AL3ISH, 10LOUD(E/&3H, MARKET SENTIMENT

METER(QIEZZ]), XRAIZAIRICHE X)

* 2014 47 (AL 0 — I2])

o 0] S NASA YMIXILIOIS0| =5, 22fRE 7 8 IRARE 38 T=7 |1

OCware | ° 20174, USRARt S522 NSF2RH YAIARE SdiE 715 CM

* HET: SEROHURIELS], 2Xet, 7|HSk, 02U, =H7IE2),
FORGE(lIZ2{0]E)

o J1ZBA}: Airbus, AISIN Group, Goldman Sachs, TOTAL, BMW

oln
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29 712 Afg) 312
ROlLR] T2 712
* 199941 448} GHLICh
» 20113, M7 2 QRO1=2 HZHE HL(1287HIE, $10M)
D-Wave

* 2020, 5000+ HH|E HIZ Al
* SREMH|A Leap20i|lA 2500152 2O0FE OE2H 01 MiS

* 20144, IRHHER S8 1AZ|E ZMEFH|E AXFAIA

« 201813, NEDO 2 HIE (UR0{<2] L) Za7|goz MY

NEC * 2019, D-WaveAlofl $10M EXt D-Wave cloud AH|A resellerf|2f M2

* 20199, Parity QC(RQAEZ|0h)2] YA OFF (B 42 H|Sf X2 — ParityQC
architectureS NEDO Z2HE(| X2

o A| D2HES] ZHEFH|E 7|5 7|8 D8N SR E2 1Y A2l YH:
20237 Kix| 234 2f=

* 20185, X202 S2AREMH|A HE
* 8,192H|E (all-to-all coupling), 64bit gradations XS
o AR MY A0 28 ME T ASAISH 240l X S7S

ol S 2, Mot RAEH 2N 5

Fujitsu

0z
ﬂ

« ZNQ 202 0|25t Coherent Ising Machine(ISM) ZHE0] =2

* 20184, 2,000H|E A|AH! 7L S5

o 0]2 £ S7 | S0 24T MELY HIZ: Caltech, MIT, Comnell,
Michigan, Swinburne, Notre Dame, NASA Ames Research Center, 1Qbit

* 20214, Caltecht 352 TACIM W0 247 |2F 4.59)

* %5 =H: 100,000H|EZ ISM 7KL

NTT

* 0{2) BAI0| 5L Simulated Bifurcation Machine(SBA) i Zlat
Toshiba %5(2,000H|E all~to-all coupling)

* Microsoft Azure IfE{H M4

Hitachi | « Xi7He 7|&24101 CMOS annealing Machine 7H &
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=e=9| EX5HD QU, B, EY, YT S FQIAST MYMEZ THRA Bt 5HLIS
OFRIFH E'I K=LHOll A 2+-ot7 | Yfol 2Eet =S 7180] 10 ATt
NMAMERHI
O N 1]
A 7 O=
0j=2 201849 =7IYXOILMEIE(NQNE S Mo, HUHE T2 ¢-
AE-Wg9 30 F2 A= YAERH HeEfs FHT UL 0|52 E9
BEATANIST), 2L S AUHRIt 2F 7|&71LS Foo YRARE HH7 s
HE3IE ot 7|&M™ LHZ 0|0,
[H6] 7|2 JIHE o MY Y U8
0= CIYEE 27 [HE
OFR}7 |2 ek AKY URAS 0] MEES O = UAME IS ai] 7| =20l FHIE,
HOAS7 s 7S =
NIST * 29| 27H|E A0|E JH(1995), YRk=2|AIA 7HL(2010), MAZIpZ
HIABAZ7| 7HL(2013) S M7 & T M
+ JOI, QuICS, JILA & Of=L} CHetE 2t SSHTMEIE A3, NISTS
G240t ThEO| ARIGHOIZS At A/l HUB £523
DARPAZ E3lf QuSAR, Quiness, OLE, QUEST, Detect § LISt
YA} GO 2 TS ol 02 ZAIRI@ S, o, PAHIM S
O[HAR | S0 2
* QUASAR: YAfetA| = 11 O[ol0i| M AiZok= LAMIM 71 X2
DoD * Quiness: YASAI7 & 7HeY K12
* OLE(Optical Lattice Emulator): 2XIA|Z2|0|E] 7HE X|2
* QUEST(Quantum Entanglement Science and Tech): QIS 20
A= EPNrE
* Detect: QIS 2t 20F 382 flot FALE stV & MY X7
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2CUS A2IGHD, TR AILH0| £ FOIGH= HA7IS e Mgt 2T

* CSQ(Coherent Superconducting Qubits, 2009~2014): 10K O|&Q] ZStS
AZHS ZH= ZME FH|E Jjgt m2 2y

IARPA |« MQCQ(Multi-qubit Coherent Operation, 2010~2015): Lt FH|E
ANARIMS F2AE K0, MESEEC| Cfet 7|20l o2

* QCS(Quantum Computer Science, 2012~2014): YA SIEY0HM 22
D=3 G H3loE | et S 2lai At

* LogiQ(Logical Qubits Program, 2016~2021): S=X 0i|2{2HS st
=2FHIE 7I& 70

DoE= 4fote] 2@ t4ass Solf =22, Akt 20| 7|z ket A FAE
o] Flotal lend, 2010HMH 0|1 7|EQ iy AL L= 1240
YA} G415 71l X[Hol L RS

Dok * ASCR(Advanced Scientific Computing Research) QIS Program

* BES(Basic Energy Science) QIS Program

* HEP(High Energy Physics) QIS Program

* NP(Nuclear Physics) QIS Program

oD, £35| QISH| 3t Cioys! %a A GMES M2 Cfsta}
SzseS. 20184 NQI Act 0|5 DoE®} &1 URIZEE] SHAICIMIEIS
NSF | mzo 2= xje=

* NSF Q-AMASE-i, NSF ERC-CON, JILA, JQI, IQIM, CUA, CQuIC,
ITAMP, CIQM, EPIQC, STAQ, QISE-NET &

NSFE & 2|, 481, ZRE, 30| 2t YAOIN QIS 22 Y7 XUS Sl
o5} S
x

0l=2 NQIE &l 7|42 NIST, NSF, DOEE X|Hotd! 2024E7HK| & 12.75%9=2
ol T=0f 874 HYUAME 5SS 75235t U,

m
O
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* 2~571 =71A4F G e A
o * Q-SEnSE: Quantum Systems through Entangled Science and
e Engineering
AT
MIE] * HQAN: Hybrid Quantum Architectures and Networks

* CIQC: Challenge Institute for Quantum Computation

&t | 250M$ (HZH50MS$ x 5)

 2710| YRS 01T S 47

o toF G172 i XA Q| 28 Siet

T o o ol o s 2

* 2~571 =718 G A

* Q-NEXT: Next Generation Quantum Science and Engineering
e * C2QA: Co—design Center for Quantum Advantage
o __I: * SQMS: Superconducting Quantum Materials and Systems
ME Center

* QSA: Quantum Systems Accelerator

* QSC: The Quantum Science Center

Ol | 625M$ (B12+125M$ x 5H)

>

7] HESTAE O[O NSF= Ol= 2 stES SHC=2 AELE st 20t

o
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QMUY S 20 7|22l 2Y
Q&E - Workshop: 7|24l EEY SOl St HIS7H
YIL(EH HE
<JlE3w g5 AU
7l=Me H0|E SR

L

2oz
AR H2

ox

23R, R&D 33F0,

oln

Lt. EU

EU= 200040 0|2 YAPEET |S71HS £ ISt |s™AY| ILetotd, FPH~FP77HX|
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Quantum Information Research Support Center

(7]
H= NQTP A=l
sy 2 72 T

20134, 2714X7|2T2 I (National Quantum Technologies ProgrammesS

YAtaket AQL MAFHS St DIAEHEHS AT =22 BO0IEE 17/

AAMEA 242 A 4709 HUB 7|3 2030} 2719] QIO =S
258

1B OS] FALS Tleliofal UL

ol
=

8 El om
mn - Ho
S
r

« S0k QIRIMA/AIE
UK Quantum 20k LXMIAL/A

Technology Hub | *&%7 2 Univ. of Birmingham

inSensorsand | , ssyam MA HES ZSHEOIA cold atom AIAE]

Metrolooy |y pymix) 218 S IRIER) 7%
o 20F AT /ZOGHAE 0|0
* 2%7|&: Univ. of Glasgow

QuantlC &l ’

 STHH: TR B, 757], MEMS, NEMSO]
=

= 22 AE SY/IE NS H UEYEA A=

* 27|24 Univ. of Oxford

NQIT o H0HA|: 20:20 OF7 [EIME X&'t 3tstH (chemical
nose), H4=27| quantum cryptography range
extenders & Gt 3 MAMENA =

OF YAtsA
7|2 Univ. of York
AIH|: S 3 ARSHE OKD 7|& ¢+ 3

(=}
HYERA 1=

Ho HI

Quantum Hub
for Quantum
Communications | ®

= 4

Conter for | * SXIE0F NI SIIDHOR 414(1+3) Otto| DS
Doctorial HS
Training * U. of Bristol, ICL, UCL S 3320f| A%|

Training and e _ Y
Sl Eils A -E—E*P:@ﬂf HEIy, dHEE s
in Quantum NZot= us2d 2203
SYSIeMS 1, oy Hy 70 g 435
Engineering
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2-2,
a3 Q. Fab

iz}

=2 2024 17| NQTP7t Z= &0 [t 27| NQTP A=l(2025~)g 8 &0|1,
478 HUB 7|&2 Innovation Center= 2ol QAR MENH S47|HCZ 2F
HIsto 2 {E FO0|Ch 0] I Innovation Center2A] 47§ HUBE= ZHAH HO|A Ct
A ggE F1= oA =

ol ek
rr =

gjo
=

At OIOICI 48 2 R JIE B
o CDT(Center for Doctorial Training) 2! Skills Hub BiZ 7|&QI28 A0l 22

Q. Fab2 77| O0| 713l FHIE TRAAS 7| HrHOE 23 e
A

fal
=
314

FARISOIA| AH2] H/W A2 HIAY &2 S70/280ks S2010, Dj2f9f A3
HAYEAS Fdol| Pl 7Isusdt YRt {*QI ?1T‘jr|—|7I0|)q 7 Ags
CtC |

S4Z A3t 54 718 7/BO0l,

20, =2 YA MEfA |4 M2Fo| HMOZ Q. Fab(Testbed, Innovation
Center)2 AMEOZ Sf- M5! 1 7St A2 Al Zstel7t L.

% Q. Fab& Q. Foundry, Q. Testbed, Q. Innvoation Center S2| 012t 2&3HA M0|=E|, 0
P HOUQ FUAE CEX|2 SS7(812] AN SHEO=M LMol AL MEHA SFYS
R|gfetChe HollA HEXQIXI0= gitt.

(0]=}) Advanced Quantum Testbed (AQT)

AQTE Lawrence Berkeley National Lab0| 85t =ML 7|8t YXHRE
SSHE W T2 7#HOZ 20180 DOE ASCRL| 31TM$ 29| b7{A T2 7210
MEEAL, MIT Lincoln Labt & HTE Soll M2 JEHS =ME SSiZ0 tist
SHMALE TIl5HT QUCH Testbed T2 10| I SH = Of2ff 27+X|0|C.

* DOEVt 8ot 24Z MalALt (2Hst, Sdatst, 2508t S)0 M8 + U=
NISQ E3= Y
* Testbed®| NISQ S0l ZMate SAAIL L112|5S FA LGN, 7HE 2852

Hojt R T2 020 YTAES S

21



YPGB X| 2I4IE|
Quantum Information Research Support Center

AWTE LEZ/H0 SHZ22 2ol 2R AAR} 7I40] AREH SHF A0
Bofoll ZE 7|&S &S0l ME2 00[L0E SHSB0 ML & UEE of= A

202 o1 QICt

o (T ZE) TSt} MR A0 Testbed 0] HTEXIOIH THE Testbedol|
A5t 2= J[=H|0|EQt Testbed /i 2PY0|| Cist HEE MSots 2LE SHECE
(o]
o

o (R0 S3Z) Testbed ALEAIt Testbed 7h4 X0 SS2E FOSHLL 11 1pHO|
7|SH0HE SFols M0 SHE2=2 23

- Berkeley Lab2| Molecular Foundry AH| |
- Berkeley NERSC AdH| x|
- G| X (R/FA

- 71& X LR 7|5, A ¥ Fabrication, 71&,
ATEQ0 2 Of7|EIX 22 T 7|

(0J=}) CUBit Quantum Initiative

CUBIit2 Univ of Colorado, NIST Quantum Physics Division0| Z£&0| E|0{ Agist
ArsH AT S{MT|L2A, Colorado Front Range X|¥Q| HH7|¥S(Lockheed
Martin, Honeywell S)1} HIX{7|, YAPHEHT7|ZHNIST JILA), Chete] o7 2 W

OIS 1= X|i0) YRS GHR AQ B PHY SIZS o QUL

= T

CUBIt2 CU Bolulder®t NIST Boulder®| A1 HIEHOZ XL LA 2t
USE ANy 252 Soff A0 AY S8 /ISt AEE HSE sHE
=& AU

TESH URHROS| A SHMES oM = 71E APA SAF 7|&Q10) TSt kst &9
ws 238 D=0 BHAS Q1A 0| 2ol cross—disciplinary, multi-tiered
g 28 D27HS I, MS S0ICt

0 222150 Yol Y
® X/ [fst 2 iAo &2

© UXITZ7 || B2

O XoiLY YRIHROIZ o Y

4T 2B

- YDA, A
- YREST, S

- YR, SOt

- YRR, AIBOM

bit oo

QUANTUM INITIATIVE

-7 A ST 25t
JIURY - 7IQ12{0] IR 2 QIEl F0]

- 7|40 CHBE SHRI(THYI, SfAL, MEADIRY
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(012 SQUILL Foundry (Lincoln Lab Superconducting Qbit Foundry)

SQUILL Foundrye =T FHIE HAS fIot NTER AH|2t S+ Z2MAS 2
714/7 1201 AH MZst7| Kok dEE LA IFR2EL] MHAZM, NOIS| X[GHHMEQ!
LPS Qubit CollaboratoryZ} -=3iCt,

AME FHELS AHIAIE, QIEE Y Josephson MEHEME AQX[0| UX)S AH0|HQ|
BIAOZ ZAgtot0] ChUst EMO| AL 3|2 40| 7Hs6tCt. SQUILL Foundry=
Lincoln LabO| 7%l 20 O[A9] ZFMEFH|E 6122} Microelectronics LabQ| &
AH|E HIEFO 2 2=

Ol_

.
SQUILL 08Xt =Mk UXIHREH SHEC| CARRl 2] 710|=2F MA| &0]0t=
= m]

MES XM UXIEHE & 4 Ql= NEX FHE FH|E R} &l 21, UEY A2
SQUILL FoundryOl M=stH, £1& MAHE 242 IH7|X|0f 2010 2HE EEA

RIS HBTEC

SQUILL Foundry= 2021E~2023E TUS 2HS Sofl 2SHAS gL, 012
AAZtol D2 MEZ MG D=8 HAZS =

MHIAE HBE O0ICt, 225l IF2Eal= Josephson &

3 SES 2 13 7152 BAIG01 B UM FHE 47
317 2074 0149 7 TE0| IRCRiS $EY FHIE 25T UL, 015 HS HjE
AZoict

| - Microelectronics Lab2| ZE Mt H|ZH U =X AH|
= - 300mm wafer 2XO 2 TSt
I:I!.I!."w:': LN |.'|h|\:‘|l.\|.||||i\ . _%XJE #HlE xﬂl $$H|x_|l, A1H|¢(Foundry)

MHIA - HA 710IE(P) HIS
-HAE E M3

(O]=}) Argonne Quantum Foundry

22 2 ARLA(Argonne National Laboratory)d| &X|st 0t2

2E2(Argonne Quantum Foundry)= &% 7Hs8 M2|2 7]8F YX} A

Hgo| 58S & 6,0008HIE 29 ItRE2| A[H0|L}, 0 IHREElE= NQIC

HEHTMES| BlLR O-NEXT?t #2150k 2719 YAt IREL| F oLtz 20230
4

rkl
iy
om

>
| >
m

0

« Microelectronics Lab2| 2= &t H|ZH & =X ZH|

MH _
C 300mm wafer 2402 Xzt

Argonne & - 7IE FHIE & Z2AA MHIA(Foundry)

MHIA - M7 710I1E(P) HIS
- HAE E M3
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e

(0]=2) SLAC Quantum Foundry
O-NEXTQ| & BN UA} IRCE| T2HMEZ DOEQ| SLAC 27k 7|HTA LHO|

2 FH|E S2UE IR BEC= ol #5 Y S0

% Q-NEXT: Next Generation Quantum Science and Engineering.

I

* Argonne National Lab S92 37} ¢18717|2 (ANL, SLAC, Pacific
Northwest National Lab), 971f CiSkCaltech, Cornell, Northwestern,
PennState, Standford, UCSB, U. Chicago, lllinois, Wisconsin), 1074
DIZH7|24(Applied Materials, Boeing, IBM, Intel, Microsoft &)0] &0{

o7g 74

(URPEES FAE| TE7|1E 71 )
* (Challenge 1) YXNSAH7 |E St H72| HE TS
* (Challenge 2) Z11ZHE QMM

* (Challenge 3) YAIEE K27 |8t 2 HIAEHE 7=
- 2209 LA IR EE|QF =7+ QR H|O[EH|O|A 155

Challenge
EI0f

(O]=) UC Santa Barbara Quantum Foundry
NSF2| Q-AMASE-i initiative AfE Solf 75 YAt II2EL| =, Eeh ES=ZA
ZHE FHE 3§ Ik 234 UAFHIE A gt ws, Ig 14 3 AAA QL

o132 LIEYI SO S22 ULk

g SIXH 20 A1 26T DSk, MR QI 118 5
':—Il_:c; - SHEMS 2|8t Summer Internship, A ¥ WARS |5t
. K-12 18 Z27H 5 ¥
-xe'ﬁ"aiu'ﬁ"ﬁ Foundry
« (Thrust 1) Natively Entangled Materials
HFLEOF - (Thrust 2) Interfaced Topological States
+ (Thrust 3) Coherent Quantum Interfaces

(0]=) Qubits for Computing Foundry(QCF) at LPS Qubit Collaboraty (U. Maryland)
NSFQ| UAPHEnSH A HEME]Q| SHAQ! LPS Qubit Collaboratory0f 202332 E
TELE YR IF2ER|Z2AM, Lincoln Lab, Intel, HRL Lab S 3329| FH|IE MI2C=2|2t
2ol 252 01-H0|H, ZFH ZHE Y LA AHFH|E 2010 E3tc|0f QUL
Lincoln LabOM= MAZ2 £=ZF(1FHIE H0|E SAE 99.9%)2 =T FHEE
HIZfoh 2 ALIES0IA MS< 0I-2IH], Lincoln Labl| =X HH|E& 0[0]
20712] HTIE0 MBS0 XA FH|E A E K@t QU

IntelAb= 300mm HO|HZ HMEE 12702] YAEO = FgE T(95%2 +80 =)
HSe o -gol0d, LPSE HIEsH 4742 ATIE IHEHEHS MAMCE
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HRLZ SLEDGE=t= AfA| FAE MESES 718122 99.9% 17H|E H0|E S4E9
YA HHIE 6712 7-gE &S LPSeH 28 SIESHA MSY oF0IL.

(FHLIC}) Quantum—Nano Fabrication and Characterization Facility(QNFCF)

Y2059 IQC(Institute for Quantum Computing)0| 2ot HELI-HOZ
20182 H 2Y51! ACH, 900{HO| MAAAHSI 40001 & 2FLC=
TR0 U0 AR SNy T2 20 OtLEE TIZH [0 CHet MIA 2 WX

AHIAS K Mot U

- 22&: 8,000ft?
« PECVD ,ALD, LPCVD &2| Z&%H|
AH| * RIE, lon milling, O, palsma & AZI%&H|
m. el - UV, e-beam lithography ZH|

Computing —
F B, 71 |

cug gH 2 EE U
- 7|EX1E: 2H 2 X3

=

MH|A

(¥=2) SuperFab

SuperFab2 Royal Holloway, Univ. of London(RHUL)O| EPSRC2| %172H|2F NPL,
JEOL (2 3P MBAIEOR Hoist 2HE 7|2t GRZRY FabO=, 20184
OIS0 QERC RHULE UK-CSQS(Y= ZN=YNHRY API2 IS +8ok=
?I8t Nano fabdt 2EE HHIE

3
TE5HHE QI 0|2 7[8tO 2 SuperFabs +&5-2

. =Za=
=25
4Hl - nano fab: e-beam lithography, e-beam metal
deposition, sputtering, etching &
- HH| 24 X3

MHEIA . 719 Ao X (R4) 2 w8 F4I foundry, hybrid
device & sensors, LAtHSH UXHS

(3=) QLABS

Univ. College London(UCL)2 Quantum Science and Technology InstituteZt
HRot o ol e QIZtE 7|80 2 MEE Innovation Center2A], HEHX|H 9|

MO 84S 2HZ 511 Tt UCLE 7|Z0| Center for Doctorial
Training Z214S RYok= 37 AHAEWS & ofLt2M, 7|gus Q1X2et OI=0| &
AT 0N, 015 7|82 FYV|S {18t XA Al&S 76l Innovation Center=

2t 2ot At

A
=]
o
e
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- Z|Htt Diluted Refrigerator, MAEM3} MM
. 9E 32 YNAURH L
- HAT|AS QIS MH|A ZAZTZH (AFRA, ASA)
Quantum Innovation - WS YKIADE ZHE ATEQ 0 71 J|&

Centre nLondon ™ juia . ormzimey are o0l /QIFHIOIE] T2 72y

+ QLABS Stargup T2

(¥=) Quantum Technology Enterprise Center (QTEC)
QTEC2 Bristol LH&k9] EPSRC Skills & Training HubE 7|EtC2

AEH HEYIE 7[HC=z RHEHE FYPAZ E2IHO=, YA|=E01Y
YOOI E 712l AFAE UYL= MSokes 189 Mz 2

olr]|

M

MO
ozt
18
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>
Okl T
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e * ZTLSOHE) + AFHOIZEHE)
Soom - ZYES: VYN, S/ORIL/ Y N
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- QIFHOIE: AGAIZIN 2, FXIALPT S
SH| X2 A2 3R E(HEH]) + 12,5000H2 =(ZH])

MH[A _
PRI B TIB

QTEC2 2016E5E 2871 7|99 HYs AFHL, UKOIA ZHYe UAEFE Startup

(0]A2t) UNF(Unit for Nano Fabrication)

5|22| thstil(Hebrew University of Jerusalem) Lt= 1pst 2 Lt 7|&
(HUCNN)= 20010l A=A S2lg, atef, 38 Salsl, Uet, 98, =¢
U M st 5 Oyt 20 A7 OES floff AAH| ME7|=018E A
ULt UNF= HUCNNS| M| R & SiLt= 20073 A-=ACH, 22
Li-23 7t3S 918t MEAH| 7 |SXHE S

X UNF= O|AZtY YAARE TS 0|81 QU= olE2(0ie YAFYEntetE
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(QISC, 20114 H&)2t 3522 0|AZ[A FL
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- charicterization: ellipsometer, hall effect measurement, etc.

+ e~beam lithography: Elionix e-beam litho system, etc.

« packaging process: wafer bonder, dicing, wire bonder

« photo lithography: Laser writer system, mask aligner, etc.

« thin film process: ALD, Angstrom Quantum Series
Evaporator, ICP/RIE, lon Milling, PECVD, etc.

+ wet chemistry: Electro Plating System, Plasma Asher
Diener, EDC Spinner, electro plating system, etc.

(EU) OpenSuperQ

OpenSuperQ= EU QT Flagship?| 2071 =8 AFE=ME F ofltz, T 7|8
%FXP’*HE1 N D20 2E SHEO0|C 0] SHE2 =Y, AHQL AYA S
7 100470 17| 2H0] Fofol LU, HIMEZT e} Cifet S8Z0F AR 2lH

RaN=]
AEY 4= U= 1007H|E =T YAIHREH SAE SHES 7ol S2RE HH=
SFotl Tk
(EVU) OpenSuperQPlus
OpenSuperQPlus= OpenSuperQE LA 1,0007HIE YAEFHE HEE XS
SHZ 50, 3554 20 2 TS| 1 QICt.
=t 1,000 RHIE =M LAIAEE SHE
t\,Jl':lpent'-l.lner(.-‘ |i=,|'017|-'-|-!_|' 107HE 257H g—_ll7|:'|:|'
TIZYEXR 2023~2026 / € 20 Mil.
(EU) Agtion
Agtion2 EU QT Flagship?| 2071 =2 GHOZHE F 5tt2, 0|REY YAHTE

JHer T2 0T 2021 97K MEMO 2 MHIE 35k, T AntZ A 202219 2749

OENY =AFHIES THUCL

TT OO -

O HITIZIIL AR E 4 QU ABY/BLIY 0IREH Tkt
URIZFE TH

A@Tlou CHEHOIMAIAR, PESIE ZEHHAIAT 2 THy

E0{7|2  U. of Innsbruck 2| 47H CHS!, 37H 7|

7IZYEX 2018~2021/ € 10 Mil.
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