560 BISHA 2B RAMMEES W TFE (2013 F R TRRY)

28a—-G2-8

H,0 53 EIZ & % Pr ¥t & & U Pr BRALIE D #a S48 & il 4

Control of Pr valence States and Crystalline Structures of Pr-oxides by H,O Partial Pressure

'BRRRL, HREAERIR Ohik AEY KT ER M e ER e, R R B g
'Graduate School of Eng., Nagoya Uniyv., 2JSPS Research Fellow
OK. Katol’z, M. Sakashital, W. Takeuchil, N. Taokal, 0. Nakatsukal, and S. Zaima'
E-mail: sakasita@alice.xtal.nagoya-u.ac.jp

[IZUwic] 74T A (Pr) BEEL, CHUEEFOFHICEVIRY — 7 ERSFFRES L, K
R OEFEEE (high-k) HEREEMEIE LTEEIN TS, £, ANHSBOMEREEL IO 3
i Pr (P, Pr,0y) JRRIC LV | HEBEHEN 30 % LRI2 S ERnHfFansd, —5. Prigfb
PR O TIX P 4 BB FHNCLZETH D Z ENERRATEIC L Y PRHISTB Y1, £,
SEH RO PryOs (c-Pr03) DI G HE TV D, TD=®, kBRSNS Pr#BLEE (h-Pr03)
DFEBUTIZ, Pr OfliEds KO Pr B LEORE b ERIEH A HE TH 5, AWFETIE, PrBB LA
REOBREH] (H0) 4EAS Prfifhds L OGS s EIC 5 2 2 B A SEHN SRR~ 7=,

[ 3B 0775] n-Si(001) MU EETES 3 K OV 7 BRALER % Jifi L 7-%%. 1000°C @ Dry F&{kiZ X 0
JE 6 nm D SiO, A TERL LTz, i\ T, AR TFSARHEREIC X0 . FBBIREE 300°C I280
TR 3~32 nm O Pr {2 HERE U7z, Pr B IRHERERF OO H,0 43 E1X 3, 20 B LT 240 Pa ThH
ST, BB O EAE A IRAEZ . SPring-8/BL46XU DOfiff X #EHE+45¢ (HAXPES) %% HAWT
FEAl U 7-, AR XM TEM 1436 X 0% in-plane 20 XRD MIEIC L VMl L 7=, £7-. —EBDR
BHZIX Al 7 — NEMRE BEZERIC X VIR L, C-VRHEL VB ERETL 7=,

[#5 8B LOELR] Prigfbisy/Si #1528 D Pr3ds, e+ A~27 Fv (Fig. 1) 2BV T, Priig
It e — 7 G XX =0 H0 BEDOIC LY B f X —licy 7 52 LG, Priig
B 1 % PriEIA OB RISV RE S5, EIOWHE TEM %725, H,0 43/ 240 Pa lZHW)
TYERL U 72 Pr BRAALIENIZIR, 7BV 7 7 ASEIES K OKIAR 10 nm F2JE D S50 OFEN AL S
% (Fig. 2(a)), XRD FliL 0, Z OZEEIL h-Pr,O; ERIE STz, T OFERIE, XPS OFER &
FIETHN, BIEINT BT 7 AFERIC, EIZPrO, BRI TN D EE 2D EHHFRETH
%o XHRYIT, HyO 43E 3 Pa OFEHIBWTIE, FERRE 3 nm UL FOMFERB L O L7 7
AT BI S 4172 (Fig.2(b)) . XRD HIEDHERNSG | Z OMHERIE ¢-Pr0; B L <& h-Pr,05 &
BZOIL, ZORRILXPS OfERE LT 5, £o. ZhoOREHTEIT D Pr BBLIEDOFEE
X, Hy0 DEDOWDITHENEML TS Z ER8y0nD (Figd), BLEOREREL D, Pr BRLE
F)IRED HyO 3 EOHIFENZ L 0 | Profifizdilf e Th v, fER e LT, FEREHRTEL L
WHOMNE otz —F5 T, PriBbEFICIZ, TEALT 7 ZAEENFAELTRY ., B, FER
Zh &AL, PribIEP OREEEERHIENEE L EX DD,

[1] L. Petit et al., “Rare Earth Oxide Thin Films, Chapter: Electronic Structure of Rare Earth Oxides™ Springer, (2005).

h-Pr,0; (Pre*) _— C-PrO(Pr) (a) H,0 partia (b)3 Pa »

Pr3ds), L
g Satellite 20 F
& | H,0 partial —
S | pressure:
= 215 F
2 | 240Pa ; ] E %
g ; . 5 £
? ; " ; @ 10
‘(—%‘ Prooxidé 3 { i
£ @7nm) :
S 5F
z

f L il = ol—vivvn vy
938 936 934 932 930 928 1 10 100 1000
Binding energy (eV) H,0 partial pressure (Pa)

Fig. 1 Pr3ds, photoelectron Fig. 2 Cross sectional TEM images of Fig. 3 Permittivity  of
core spectra of Pr-oxide/Si Pr-oxide/SiO,/Si samples formed with H,O Pr-oxide layer in Pr-oxide
samples formed with various partial pressure of (a) 240 Pa and (b) 3 Pa. /Si0,/Si samples as a function
H,O partial pressures. of H,O partial pressure.
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