23a-P03-1 ESOES MBS AKESMRES BETFHE (2021 (7Y REE (BHAS REFr /R & F512))

F— M REFAVEa—T 4 I7TAIY RAEEMLE
F IR — VT NL AV 2 b—y g VREORKRS
A study on the development of nanoscale device simulation method based on the use of
gate-type quantum computing algorithm
MFERBEL ORE 55, AR M, 5 B
OShingo Matsuo, Takuya Ishibashi, Satofumi Souma

Department of Electrical and Electronic Engineering, Kobe University

BRNR T PR EOfEAx OFFOMRER BICmT T, ¥Iab—va i
K DMHRETHI & Z T EAS S T NS AEGFDBARARTH D, T3 AREOEERN 2T 2
ab—a rOdIiZiX, M7 U — gL (NEGF) R0 VY < vk e, NV
7 MEBOTRRERE O GRS IR EMER M OFR LR T Y R
DR T VXA OE CEFEEHEEZITOLERHY, ZNHDYIalb—va D
FHEALIZ T D ERDEE > TVAEN, ITFETIE==2—T bRy NU—7 I EOFHREF
2R FEIGH LeEde [l b et & Cnd e &, BERE & BRSO M EAER T
RIERFRERETWD, —h, EORFa v Ya—T7 4 U7 HiOER, £ TH IBMQ 72
EO7 U RERALIZE T2y a—XONMAREOBINZERIZE D | I~ R
B EaEa—4, Wbipsd NISQ (Noisy Intermediate-Scale Quantum) 7 /3o
AZAOFHEFITEE LIS A FB OB I T 2P EFEAIATOIL TV D, £D X )
REFAE 2 —ZOEENRISEHEFORTIIMER T I a b —a b e L
DHERZET I 2 b —a VETEIRTELZ D, WIhh, lx ONBFIcBWTHE L SN
T BRI HRAOBERCT LI RADFEITFICBWVWTE IV Ea— X520k
IIEHTE D200, EWHIHSORFNEREL R D,

PBRT NA AT I ab—vailBnTh, S%EMNRE TRy Ea—T 1
TTNAY XEAOIEFORERZ R T 2FENEETHL EEZXOND, AFEHTIX, &1
avta—H% I MBS Ea—F2T7 NI ZLDTRA AV I a2l —v g
~OVERIZEET 2 M B ORGEHRE RO KON ONTHET 5, £DOHEFIDO—>L LT,
A7V HRBRRICESLS R T oy VoM OFRIZBW T, & FEfEET VT Y XD
WA D—>TH 5 HHL (Harrow-Hassidim-Lloyd) 7 /L= 1) X A4[2,3] (Fig. D)% AW 255
METF LD, Fig. 212, Si T/ VA ¥ pn ARSI T 2 FEEANRT V> v VA D
FHRICE A LR A2 R, il TIET7T Y XAT VA O E Z O RA~DRE, T
WA AT I ab—3a r~OMOBEHAFEFIZONTHIRRD,

[1] S. Souma and M. Ogawa, IEICE Electronics Express, 17.20190739 (2020).

[2] A. W. Harrow, A. Hassidim, and S. Lloyd, Phys. Rev. Lett. 103, 150502 (2009).

[3] S. Wang, Z. Wang, W. Li, L. Fan, Z. Wei, and Y. Gu, Quantum Inf. Process. 19, 170
(2020).

0.5 1
—&— Quantum (HHL)

—®— Conventional

Interfacial charge:
[+0.26¢ at the
interface sites
(4th and 5th sites).

Potential (V)
=

05 Grid spacing: 2.6 nm. 'ﬁ'ﬂ
Fig. 1. Quantum gate circuit of HHL algorithm 1 > 3 4 5 6 7 3
to solve matrix Poisson’s equation [C]¢=Q , Site
where [C] is capacitance matrix and is encoded
in the unitary operation U. The quantum Fig. 2. Potential distribution in Si nanowire pn-
circuit is composed of Hadamard gate (H) junction. Results obtained by quantum (HHL)
quantum Fourier transformation (FT), rotation algorithm and conventional (LU decomposition)
(R), and unitary operation (U). method are compared.
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