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Q7 TmMm™'". OCumnea=5X1T0%5Q" "M, typga =3nm, tg,sp = 1
Onmd&Y, Jgispb=1. 12X108A " cm2pBESNE, —H, TDE
RBEICBITDEHsoc=AH=3. 1k0e=31000eTHBI EMND,
Hso/ Jgisb=27700e./” (MAcm?) |TET D, ZDIEIRREEIC
FRINTEXEELETa®PtDd5—-100e,/ (A cm2) LYEHLHHT
EREVWIENDHI D, BREICK (1) &R (2) 2#F->T. SERMEICS
I75B i SbOREVKR—IAZEAELLEZ S, 6,,=5 2 DFHENE
Lbhtco TOEBIEMRAMICELFEHNZ2Ta (6,,=0. 15) . Pt (
0.n=0. 08) LYBHLEMNCKEWL, —FH. TDEIXEHTEDE ,,=0

5LUHT00F/FBCHVKEVCEMNL, BHETETEELTWA X A=
ALEBRBRBANZZALHIEFEEL. TNHAB I SbOERBRRAE Y KR—ILEN
RICEMMLTWBHEDEEA SN D,

B1 20k MAEVEANROMBHCBITI2ERRAEYR—ILAL,.. BX
GERoBIVAEYR—IIEEEo = (hy,,2e) -0 ,,X0%&R
TETH D, CDLENSE, Bi SbIFEEMASVWAE Y R—ILEER
1. 3X107 (hp,,"2e) Q- " m 1aR_xg &I B, /. TDE
IFIERETEDOFRAES. 9X 104 (hy, . 2e) Q"' m1LYHE2001F
BLEXREW,

(2. 3) BIEERBEREDEE

H12069H03L51C. Bi SbDREVR—IAIMMEOMELY SV
ZEDL, FBIEERBE CHRIERIETES2EEA 5N %,

MnGa, /BiSbDEAICEVWT, BEREREE CHIIEREEEZTT 57,
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[0046]

[0047]

[0048]

13 (a) . (b)) MnGa (3nm) /BiSb (5nm) ##EA&IC
BIFB/NIWRBRICLEDWMIEREZRIETHS, M1 3 (a) . HABRH
BEEmAROALRA (&) ICEMNL T, BbZEZEICHEWTWBDIRET, 100
TYRDINIVABREMIICE 2EREEZT oI EZDRNERRTH S, &
DEILAHNDELIIC. EBREZECT EWMENS LAIHALTEXICKREL
. BOERZEYT EMEATEHEIAL LAZICKETT S ENDHN S,

Fe. ®B1 3 (b) (F. AERFEAEAOAAEE (IE) (CEIMNL T, b
EHICEBVWTWRIREET, ERAMNICKL 2MIEREZ1T o7& XDRERR
THd, COEIPSDHIBELIIC. EEREEPLT ML TEEANS EH
XICREL., BOBRAELT LM LAZTAS TAXIICRET 2T &H
DHhB, 2FY. BMEOE ABEICE > T, BRICKL 2HIEREDE XA
IC78%, ChIFMAE Y FABIEREDEE E—BLTWDS,

—7. WItREBICHELAERBEMNI=1. 5X108A cm2&EIEEIC
NEWZEICEBEBIRZITH D, LEBROEHIC, MnGa (3nm) /T
a (5nm) TFEAETIZFI=1. TX108A " cm2, MnGa (3nm)
|l rMn (4nm) EBAETIEJIJ=1. 5X108A cm2, MnGa (2.
5nm) /Pt (2nm) TIXJ=5. OXTO07A " cm2hBhUREL>/,
CODOEREFTIEB i SbOERBAEVYER—ILMRICK ZBEERBEERI
R¥n%& =5 L 7,

(3) SOT—MRAMA®IEA

14 (a). (b)lFd, SOT-MRAMODOtI 2DEEEERMICT
IETHD, 14 (a) 288F35, SOT-MRAMOEIL2{F, MT
J (Magnetic Tunnel Junction) 32F 10, MiREVIEAR2 0, EXAH
S22 X430, TABLIES VYR 3145EAD, MTJIERT10IE
. B{EBEHB1 2, FURILET 4. MIEEEB1 6 DEBEEEET 5.
MAEVEARER2 0. BIEEHEB1 2GRS HMAEVEAR20 &
. EEA D, BEBEHREB1 213722 IEMn GaZFAWS I ENTE SHN
ZFODORY Tk, ZOREHIOEMEESEEZAWVWSIEETES, L&AIEC
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[0049]

[0050]

[0051]

[0052]

[0053]

o, Feh*DBTEDHESE. CoFe, NiFe, MNnAIl, MnG
e, FePth&EDZTASL., CoFeB®»CoMnS i RED=TEES
FUTNhSDOBMMEFREZETCLBEETH>TE LV, MIEEEB1 6ICDW
THEKTHD, FURIVET 413, HBEIETHYMg ODFFEICHWVW LN
DA, Al OQRERIDMBZRWTH LU,

WMAEVFEAR20IE., E5kDB i SbEZET., $4LE, bERBAE
12EMRAEVEAR20MDB i SbEBOESIKR. LR UEEFICKRDE
BEEs L TEETE %,

MAEVEAR20THSB i SOEICIK. EXAANSIUIZX430%
NUTERLBRWVWER (RSa4/N) EHEIh. EXAH L5224 30
Ny —2F232E NV RIRDER | cHB i SbEOERNAMA (xHHE
) [N, ChICKYEERA (zAMA) ICREVR | DR, Zhicsky
WMILEBRE 1 2D#EREBENEL. T—FIDNEIIATING,

14 (b) DSOT—MRAMIEHE14 (a) OEEEXRMKRELLES
DTHB,

E%ICB i SbEBEAWHASOT-—MRAMODMREAEMT S, HlELTT
DKHBEOMRAMET I 7T nmAEEET S, 5nmdDB i SbaiALE
VEANRELTESBE, ¢ 37 nmBEFICHELHMEREBOERE2. 2
MATHD, —H. EORAEVFAMIEREATIE. 24 u ADRRBELS
2o 2T, BiSbaSOT—MRAM(CEZIE, STT—-MRAMEY
HLEXAFERELVEZAHENE1 /1 OfFICHIHTES, £/, SO
T-MRAMIESTT—MRAM&EYE 1 OFRSEZIADDLH, Bi S
bOSOT—MRAMODEZAAIRILF—IFSTT-—MRAMIYUE 1
100N TES,

-, EXAAEBREZNILKTSZHIET. BBBOGHEEI A ET S, X5
ICEZIAABREMT J RFICEERTBENN/QCW D, BRFOHFRHNEV
%, Floe MTIRTOEBREZEBPY L. STAHELEBERERST I ENTESD
e, FHAH LEALHIBTE S, EXAHFBRENTILTZIE T, 5RE
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[0054]

[0055]

[0056]

[0057]

RZVIRE5%21 /1 0BRENILSTES O, EEXREZEOTAEIOD
BEEEPTIENTES,

(4) XEVELOD2IEHEFE

BiSbillk,. hROVHILRERREICL S 2 RTOERIZENTH D
EWDRFMENDH D, CORMEEFIBLT, EEMEIEREZEITSSOT__RA
M%ZERT ZHFE. 2mTibT 2 ENTES,

B15iF 2FSOT-—RAMOEENTHZ., BEDSOT—RAM
TiE. M1 4ICRTEDIC. AROEEZIAHFD/NNAEEBEDFMHE L/SZAH
BAZLHD, ZHEF. 2FY. 2D RSP X430, 31H”BETHD
o T, WEAEBEDIHES. ERIC/NA 7RIS EENNT 20ELH 3,
5. BiSbafIAT2&. H15ICRTELDICEEDER/AX40%5FES
TEXAHNTED, ThIFEEABEICEREZRLTH, Bi SbhICIdd
TERERS 21070D7H, REVER—ILBHRICE > THAE VY REZEAT
XINLTHD, TORR, EXAFALHZAHAHELBETRS YIRS 32
AFEATE, 2WTETEIENTES, ILHIC. RTFICIEEERNEE
ANdlH., AEV NS VRAT77— ML ML, mHR/NA 7 RBG %
EIM LR TH. MEREIATE S,

16 (a). (b) & 28FSOT-MRAMODtEIL 2 ADEELE
ANWICTRITH S, 16 (a) 258]I%5, SOT-MRAMOtE/L2
Alx, MT J (Magnetic Tunnel Junction) 32F 1 0, #IZEVFAE20
ETZAS - FAHELINSI VRSB 2%EAD, 14 (a) . (b) T
. MZAEYENRE2 OB INTWS (V—RSAM v EERIND) O
LT, 16 (a) . (b) TlE. Mn G afiitEFIR 1 O DRE{EEERE
16 BHINTWEETHD, M16 (b) PDSOT—MRAMIZHE1 6
(a) OBEEZXRMREILIEZEDTH S,

EREOMAETIE. Bi SbMAEYFARDOARE LTMRAMAZEAL
TEAZTDRY TR, MEBOREEEZAWVWS YAV OEFESSRWGE, M
AEVEANREZETDUVWHQHERICEFIAARETH %,
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RS DEHEA
[0058] 2 +tJ
10 MTJET
12 WbEBERE
14 ~YRIVE
16 HHWtEERE
20 #MRAEVIEANR
30 EZXAAIZIVIRS
EX oM AN
[0059] AFEFRIE, MK[IEHA EVICFHATE S,
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sARIRT]

[E53KIR2]

[E5KIE3]

[EER1R4]

[E53KIR5]

F53KI1R6]

[EERIR7]

[E53KIRE]

[E53KIRI]

5m 3K (D i H
WILEBREZECMT J (K brRILES) FFE.
BIECIEERBEEHEINDIB i SbEASUMRAE YV IEARLE,
ZimA. AUECB i S bBICEHRERZM L. RIzcHt BEE DML

RENORETH D & EFHE T IHMTIBRAE Y,

RIEEB i SbEIF. FRbELTWA I &E&RFHeE 928 KIETICE
MOMKIEIRAEY,

AIEEB i SbEIEX (012) EEMZ2ET 5 &2 RH &I %:5EKIE
1FIF2ICEBOMKIEINATY,

AIEEB i SbED MRAOVAHIIREIREZFBL T, LD 2IKF
EINTWBIEE/HHETZEKRET NS 3DOVWTINICEEERDM
KEIHRAE Y,

ER/NA P RABIZOEMNZTHhRW & a5 H e T 55FKIEAS ICE
MOMSIEIMA T,

WMSHEM AT OREHFETH > T,

BitEHBETRT 2RTy T&.

BiSbEEEUMALEYIAREERT DATY T&.

ZlmA. RIEEB i SbEIE. ERIEE200~25 0COEHTH
BIndZ &aRHe T 2RERE,

ftEAR & B i SbEODREBEEDEIEAZEZTH> T, FAiscB i Sb
Be., EHEE200~250COERUTHIET DI 2/HHET D
8BEhH %,

T RIS E

BIEEB i SbEIX (01 2) EEmMEE T2 &2l E T 255 KE
6 E/o Ik 7 ICEEEDEIE S A,

BMMEFRICHAE Y RZFATIHMAE T ARTH > T

BIECHME A S EREINSB i SbEASA. AIEEB i SbEBICHEN
ZEHAERICH LT, FIECHRMEFICEAEARICHAE Y REHIBT
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EERFHMETIMRAE Y FEAR.

[E5KIF10] RIEEB i SbEI. #RIELTWRZ &AM T2ERIBIICE
WO Y E AR,
[EEKIE11] MIEEHBEZSOMT J (S bV RILES) RT &,
ISt BB S EEINZEB i SbEEZEUMAEYEARE.
Bl A

BIEEB i SbEAD (01 2) EEA%EZE L. HONMOBREBEDT
HWEAFIR I MBI AE,
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(a)

Bi (10nm)
MnGa (10nm)

GaAs(001)

(c)

Teup=100°C

Rate=2nm/min

| Bi layer(2nm)

BE0_78b0_3(20nm)

Tsub:ZSOUC

MnGa (10nm)

Rate=2nm/min

GaAs(001)

BiSb layer(Znm)

(b)

Bi (30nm)

Teup=200°C

MnGa (10nm)

Rate=2nm/min

GaAs{001)

(d)

Bi layer(Znm)

Sb (20nm)

Tsub2250°0

MnGa (10nm)

Rate=Znm/min

GaAs{001)

b layer(2nm)
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