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G SCTIEBRAE O SR IR 5 BRI /E L O -0, AT E O 2 BER 2 L L7z A
NT AT 7 — bV (STTIC X 2 BEBERRE) % B\ - BEMERIRR A € U 0708k - BRI+ 2284847 > 7=, B
PERIRR~DREX DFER - BEE « FAEZ BT A=D1 — KT 4 27 R34 THORR~y REFIBA LT, \HE
ARG AR & A D CIRARR 2R B MR R T A AT 2 2 L & L, BEXIER. MEXBRE), BXmHZ
NENDOEHZIZOWTERT AL A2 Ln, & DITREMEMRE AV FEBICHET T, BX o BRENERRERIEE IS
BT 2 et. mlRXERENZ B HE L 72 MR R O BR%E . £ 0 MESRICREIXIE R & 1T 5 729 D~ RULHEHF O MREFE
iTo7,

MM %2 AW T BER L8R T S ADMRFEEAT 9 72012, £9[Co/Pd] N THFZ B % U CREMEMRR & /Rl
5 L& LT, 21 AU T OBREEGEIZBEOTRZREEBIFHEN G ONIZ I EER LD, ZoHiEDL)E
I8 2 FI N CREPE AR 2 /RS L 72, BRIE 250 nm LA T OREIE I\ CHIBRIE T A I B — D REIX MG & & D 2 & ST
T& 7272, 8 150 nm OREVERIFRZ AWV TREXBRENSEER 21T 5 Z & & Uiz, Z OMFBRICIS T 2 R X BRE) 2 374 3
LIRSy N2 AW X BIEE B 2 M5 L, MRt S B 7-FA A~y FoEPEOZ iz &
D, BRI 2 BB T AR A Y TAX A NIRRT A L L, 7, EREE 6.3 x 10°A/cm®, /¥
JVANE 50 ns O/ ABFAEEIENL, BRNEFOFRND FE~BET 2L 2R L, 20D
STTIZ & D BB iERERREN I L W B ABE LIt B2 b b, i TREY LR OEEICHEA~y FEBE L.
EADOFRND T ENCBET DEEA R T D 2 & T, fFd~y FaEHAOZBREIRIX Of H & FZ3E L7z,

WIZ, R~y NI L0 BRI TER S TE D42 REET 5729, ik~ NICERZEI L7220 5/
MR B2 B L, XK EZEATE peast 2Lz, oL, Btz 2 L1252 & CHEEID
FBRBOE S 2K L, it~y REMHRIZ 10 nm A FOEEEE Tl s ¥ 5 2 & T, it~y R b oA X
D BEER X Z TR T 5 Z L B FRE L LT,

R~y FICE DR EBRBE 2 EBETE O T, BR~y F2 A0 TSR LIRS T 2
L. BEMEMRRA~OBIX O (Godk) . BIEEEY, M (F54£) B—#HOBECAREL 2 Z ¢ 2 FEiET o2& &
L7z, O U, BLIT M %E2 3 C R\ & IR 2 2RI I3 LT, RE S D7 I BEIX BREY BB 1.1 x
10%A/cm®, 1 ms {2 1[A] 4.5 ns O 7V RAEFREFM L, fodk~y FICERZENL CLmEBXEKR Lz, B4
~v RHADOEN D, B LTEBE N EA~Ny NE T2 BT 28172 ) TUVX A DMIRHTHZ ENTE T,
ZDZEMNS, ITADHBIZBNTHES~NY FEAWTHELZEE L, EREHL TRHETEAZ 2R,
722U, BAESY FIZKZ2EEBRRELTODEaNA SN2, ik FHE 2 B ic it 5455 2 Lic
K VB EHRICTEMR TE DM EER Lz, ZO/SE, BEER LR EIFER CHRBTHE~NY NE
Tadmt MR AT 52 LICkTh L, BROBAK. BB, MO —EOBEDEIEIKTh LTz,

BB AT EIERRR A £ ) 2 FBLT 5 72 O OBZX BRENEEEEO H48 T4k & X O @l ErER B, & — & — 2R H L
g~y ROMRA~OIHETIEIC OV TRGE L7z, BRENEHERIEIC OV T, R RICEBEE2EAT 52 L TR
HIRIHERE - F > 7 A b 2R ~SEATRECH D Z L 2R LTz, £/2, ZOBEN 4 nm D& &2 100 nm
HALCOBRX O 7 MNRE 2 RFE L. BRENHEERIEATRETH D Z L 2W LM Lie, BR O EEERER EHZ >
W OB DK Z BFE L, RuBE TR &2 2 & TET ORMER I B S iE &4 5 Wil 2 TE R
THRMEERH LU, b—%—%FH L7zisE~ vy ROMBA~OITETIEZ OV TL 10 nm BREBK A~y R&iT
BECEDL L EHRTERZYD, MEEROKBIHFTE .

PLEOFERING | AFFEOE TH > 7B~ OBIX OF08k « BRE) - A Z2FIET 5 & & bICEIBIX ERE)
FEEEDOHIEIZ O TH /N R B 2T 2 Z LIS R W AfBIC R D Z 2R T 2 M TE T,

%« FRSCEE BRI, FI3L 2000 72 & 9532 300 354 1 M9 ORI 57, b L<ITITEL 800 5% 1 FRE L T 723wy,
Note : Thesis Summary should be submitted in either a copy of 2000 Japanese Characters and 300 Words (English) or lcopy of 800
Words (English).
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A magnetic nanowire memory using current—driven domain-wall motion by spin transfer torque without
mechanical moving parts is proposed to achieve an ultra-high data—transfer rate of more than 144 Gb/s,
which is required for future 8K ultra—high definition and 3-D videos. To demonstrate the operational
principle of this nanowire memory, a write/shift/read experimental system using a magnetic head with a
writer and reader for a commercial hard disk drive was constructed. In this system, forming, driving
and detecting magnetic domains along the magnetic nanowire with a perpendicular magnetic anisotropy were
evaluated.

A specimen [Co/Pd] magnetic nanowire 150 nm wide and 20 um long was fabricated by ion—beam sputtering
and electron beam lithography process

First, 50-ns—wide current pulses were applied along this nanowire. The magnetic domains were moved in
the direction of the electron flow by spin transfer torque from the applied current.

Next, by fixing the reader of the magnetic head on the nanowire, current—-driven magnetic domains passing
under the reader were detected as the magneto—resistive signal.

Then, magnetic domains were formed by the writer of the magnetic head. By reducing the distance between
the writer and nanowire due to adopting bilayer electrodes, the writer could form magnetic domains in
a nanowire.

Finally, the change in the magnetization direction beneath the reader was observed in accordance with
applying drive— and write—current pulses simultaneously. Since the magnetic domains formed by the writer
were detected in real time, the operational principle of nanowire memory to record, drive, and detect
magnetic domains was demonstrated in the specimen [Co/Pd] nanowire. In addition, to precisely control
the current—driven distance of magnetic domains, periodic domain—-wall trap sites were introduced along
the nanowire by forming grooves into a substrate. The 4-nm—high steps formed by the grooves resulted in
the shift drive of the magnetic domains along the nanowire
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Note : Thesis Summary should be submitted in either a copy of 2000 Japanese Characters and 300 Words (English) or 1copy of 800
Words (English).
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