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NISQ device with silicon qubits for large scale integration
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BT 7 —IEMRE 2 R e WA O -2 B 2 — X T 5 NISQ (Noisy Intermediate-Scale
Quantum) 7 /3A ANYTAEFEH ZHED TN D, NISQ TS AIEFTNIY RLAREST —F7
7 F v, ElemALTFEERELR SRkx RS IIOSHEN S DR LT 74—/ E LT 2R
BarEa— X OEFITET AR EZ S DITES 5 EH/HINTHD[], ZOHF Ty
VarHOEFAL ALV arvEfEy MIRWwak — L U ARFMZRF D, KREBEREL
AR THD LEZ DI, EOFRRERHIFFSN TV D,

ARAFFETIEEF 9 DD Si/SiGe B+ K v F % 3 x 3 O RITEHIKICELE L7 NISQ 7 /31 A %12
%75 (Figs.1,2), Si/SiGe &7 Ry "EHAWZEFAEVETE Yy MI@WE v NEEMEREZ FF
B2l FERMICHERAZETE Y FRE L THIRF SN TS, AR TIRET 5 NISQ 7 /31 AT
Ky MEEICE&R7S—FE2HLTEBY, 7% 0 RKLlZALAD DT TiERd, Ky hEHER
Ry NEORT oy VEERHSEL L TCEFAY UVEBERRETH D, /-, @B — Lk
HIHER Llev A 7 r< 72y B (MM) IZE D4 Ry NOBEFIEREEIRPICEIET 2 2 &30
RETHD, EFIHEROBAH LiX, A UPHIEIC X2 EMEBEBMGIHRE (v 2Ty
r— R, PSB) & BEMRHEINOMAB DO TEETE 5, ZDOT /A A% BAEE & L CRBIUE
LT D2 LTI EMAMARNISQ 731 ZADEBNHFESN D,
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Bk 252 1 T T S iz,

[1]J. Preskill, Quantum 2,79 (2018). [2] J. Yoneda, et al. Nature nanotechnology 13, 102 (2018).
@ Qubit
Al ~100
. gate ( nm)
SiO, (10 nm)

n Reservoir Si cap (3 nm)
. Depletion

by etching SiGe spacer (30 nm)

Depleti .

byega::on Si QW (10 nm)

SiGe buffer (300 nm)

Fig.1 The model of 3 dots x 3 dots NISQ device. 9 dots  Fig.2 The layer image of our Si/SiGe NISQ
are separated by J-gates which can control exchange- device. Quantum dots are formed in Si QW, and
couplings between dots. their potentials can be controlled with Al gates.
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