Fe,Si HHDO T ¥ ¥ v Lk

BTN

Si ZN—R L L

TR — 4 oo B
M B =2 T
& ¥ B
oMk 5

TS AO/INEEET] - mRRE, ¥ YA T TAZEICE RIS L TE L, L

NL, Fv7HNORMIELZ 45nm & WRIRICE TRHEIME L7254 B T, £ OWEIRA MG S TR Y #7228l
i Vay T )uad—T8ATLIENRDLNTND, FEYEA Ly fe=7 X “AEL” LnWH
NECEERT LY bu=s AOMFIITE D - T2 22> BB Z AR 2 L0 Filao T 1 2T
HD, AR TIE, BV A XDy ) ay BCilEL, ALy ha=J & « T3 ZA~OIEARHIFES

N5 FesSi @D B2 3 v L IR L TlRET 5,

F—U— @, U YA N, X R vk, BRI

1 [XLC®IC

Fe-Si-R LA I - EIRFH O B-FeSiaAH, &EHD-
FeSiof, TR DOFesSIFHANZEER & L CIFEE L (K1),
FERREE & fE i E DI Lo T FRSER OB T A E
CORBENRFIREE 72D, ZHDH B, FEEE ORI
5 B-FeSiofH & FeaSifHIZ v U a2 V3R Bl B2 ¥ v
JVRENIF SN D, Fox X2 E Tp-FeSiaifka Sike
YSZ (A v NI TEERLa=T) HREIZUD LT3
Flix DEM E~DZ XXX VR AT L, i
FERTCFS A 21T 57202, & B IZFesSitH DGR
EMAIRE L 7odU, WMk & R A S o0 L
WT S ASORIREENE E 5, & 2 TR CIIshmsM:
J8 DFesSIHHO T B4 & 2 v )V EIZ W TR 21T 72,

2 KERTE

< F ha ARy 2 ) U THET 7R T{100)MgO},
A EAR/{(100)MgAL04}, A v b U T LERTIVa=7
{(100)YSZ} K UVA #2(SiO00) Fatik Iz Fe-Siff 4 R L 7=,
JEFA3mTorr D7 )V 2 2 (Ar)H AFRIAR AT, HARIRE &
UHERSHE 2 750°C, 1.5nm/min T 100nm O K %
RIS L 7=, Z—4 > MTIEBkFe)T « A7 &AL, ki
R DHSIF v FOMHIEELEZ D Z & TR ZHI# L7z,

TV D OFRELZ DU N THERICHH B UM AR OO R 13X
EHTRHIXRD) %, FAAEOFTMIZIIAFEAEY 7L T E
SN2 IEXKRXRE) & 7 7 4 — R&GHELS o HT
(RBS) % MV 7=,

PPZR R EE 2 HIT 2 o & —#FJE# i No.13,/2007

Temperature [°C]

1700

1500

1410°C 1414°C|

1300 1220°C

1207°C

937°C

S ~

Fe2Si
1100 F

982°C

F[Fessi
L’

20 50 60
[at%] Si

900

| Fesi
700

€1 Fe-Si®D IoikRENY

E—5—
EEEEw
)

o O EM

Fe
o =Ty

—1 /4

X2 Fe-Si i ERIOM X

3 R

312(100)MgO, (100)MgAl204, (100)YSZK SOz
FHA B/ L 7= Fe-SiEOXAREHF A X ¥ T r 7 7
A NFERE T, MALIIFe:Si=f3:1 Th 5 = L 2kl

13



L7z, SiO2 E Tl EREiLL TN Do, Ts:750°C

(100)YSZ_LIZiZ A& 5L, (1000MgO, (100)MgAlL0, % -
M EAZIE(100) 23 E—FR W] L 7eFe; ST S D Z &
DR SNTZ, S DICXEMBEHI L YV, 245 Bl
RO E X X2 ¥ VAR HER S T,

T AR O T D DR MG & FBR T D120E, R
DB THDZ ENEEL D, X 412(100)MgOZEMK

FesSipp

vsz ¥

Fe;Si 220

(100) YSZ

MgAl,0,

log(Intensity/arb.unit)
FeySi 200
MgALO,

(AR L 72 ' 4 % 3 v )L Fes S 3% [ FHIHL & (Ra) @10
ZAFMICCRHE L, BEAMIREE DA DUV T~ o o
RART, HHIRED R RaDEIIA R bh, # 20 e gr%e 80
E O E DEHES LD Z E R B AL 225728, 700CT 3 ENENOIEM EHEIRD X BT 0 7 7 A v
® Ra=4nm | ZFYEL ATHE A IO ez 732 L TN, 10 - ' - '

B 512700 COERBE THRE LTcmE XX v L £ s; a
FesSilE i <R 2 iRE R UBMIL I AR S (VSM)IZ T % - .
FRA LSRR, BRIBE (MY K O, (RIS (HD) Zor ]
%, EhE1850emu/cm3, 10 OeTHY, /L7 jflidh E al o 4
DAY & A% T 5 = L TR S, H | .
T2 ol

6(I)O . 7(I)0 . . 800
S | A AL v o . Deposition Temperature
ZelE, XEHBFAE OR PR 4
T R 8 o B oot B & B4 (100)MgO 3EH L0 Ra IEHRRIE A

(No.18686003) DBh% 3% Tz,

1000 N
X mk -
Q?E 500:_
1) K. Akiyama, S. Kaneko, Y. Terai, Y. Maeda, T. Kimura, and e
H. Funakubo ; Jpn. J. Appl. Phys. 44, L303 (2005). g 0
2) K. Akiyama, S. Kaneko, H. Funakubo and M.Itakura ; E

Appl. Phys. Letter 91 (07), 1903 (2007). -500[
3) R. P. Elliot (Ed.) Constitution of Binary Alloys, Suppl.

-1000L

: L 1 L 1 L 1 L ]
1(1965), McGraw-Hill, New York. 4000 2000 0 2000 4000
4) J. Moss and P. J. Brown, J. Phys. F Metal Phys. H/Oe .
5 (100)MgO bl BT E% )L FeySi il
2, 358(1972). DORGRFEE

Epitaxial Growth of FesSi Thin Film
Kensuke AKIYAMA, Teiko KADOWAKI, Satoru KANEKO and Yasuo HIRABAYASHI

The performance of LSIs is required to be further improved to realize advanced information systems.
Downsizing field-effect transistors is common approach to achieve high-speed operation with low power
consumption. However, such conventional approach reaches to physical limits. Therefore, a new approach
for advanced devices is strongly required. A spin transistor is a promising candidate. The integration of
magnetism into semiconductor has been attracting much attention. Spin-polarized carrier injection from a
ferromagnetic source into a semiconductor or from ferromagnetic—insulator—semiconductor (MIS) structure is
one of the hot topics in this field. In this study, we succeeded in the epitaxial growth of FesSi thin film as a
ferromagnetic metal on the Si with buffer-layer, and on oxide insulating single crystal by magnetron-
sputtering method. Those oxide insulators have been reported to epitaxially grow on Si substrate.
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