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(57) Abstract: Provided is high-speed, large-scale, non-volatile skyrmion flash memory that has low power consumption,
that does not result in erroneous writing, and that comprises a circuit having good detection sensitivity of stored data. In
addition, a magnetic element is provided with: a closed path-shaped magnetic thin film that is configured as a thin film
in which skyrmions can exist, that has a width W and a length L on the thin film plane and a single closed path shape in
which both ends in the length L direction are connected and skyrmions are transferred circularly, and in which a plurality
of skyrmions are generated, transferred, and collectively erased; and at least one of a first transistor for selecting an outer
circumferential electrode or an inner circumferential electrode provided to the closed path-shaped magnetic thin film, a

[HeZEA ]



WO 2018/092611 A1 IHDL 8001 0RO 0

HN, HR, HU, ID, IL, IN, IR, IS, JO, KE, KG, KH,
KN, KP, KR, KW, KZ, LA, LC, LK, LR, LS, LU, LY,
MA, MD, ME, MG, MK, MN, MW, MX, MY, MZ,
NA, NG, NI, NO, NZ, OM, PA, PE, PG, PH, PL, PT,
QA, RO, RS, RU, RW, SA, SC, SD, SE, SG, SK, SL,
SM, ST, SV, SY, TH, TJ, TM, TN, TR, TT, TZ, UA,
UG, US, UZ, VC, VN, ZA, ZM, ZW.

BN EEEE(REDLRWRY .. 2 TOEHEDLEF
ENTAE) : ARIPO (BW, GH, GM, KE, LR, LS,
MW, MZ, NA, RW, SD, SL, ST, SZ, TZ, UG, ZM,
ZW), 1—5 ¥ 7 (AM, AZ, BY, KG, KZ, RU, TJ,
T™M), 3 —0w /% (AL, AT, BE, BG, CH, CY, CZ,
DE, DK, EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT,
LT, LU, LV, MC, MK, MT, NL, NO, PL, PT, RO, RS,
SE, SI, SK, SM, TR), OAPI (BF, BJ, CF, CG, CI, CM,
GA, GN, GQ, GW, KM, ML, MR, NE, SN, TD, TG).

NN

— BERREHRE (£H%521%0))

second transistor for selecting a skyrmion generation unit, and a third transistor for selecting a skyrmion detection element.
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