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Table 1. Growth conditions of Ge-doped-Zr-oxide films
and summery of the amount of Ge in the films.

Atomic density Equivalent
TEMAZ TEO.G ratio of Ge to Zr | thickness of Ge Growth rate of Ge
supply times | supply times o (nm/TEOG-supply)
(%) (nm)
100 0 — — —
100 4 1.9 0.17 0.043
100 7 29 0.26 0.037
100 13 6.5 0.59 0.045

2. PrBALEETZAR B D H,0 43/EAS high-k #aB/Si Rl R C 5 2 % &

Dl F
L VIR LTz Ge BRALIEIE, Zr E&ﬂ:ﬂ%i‘%ﬁ
PEZsR <R L T %, AT, FEICTEK Sz Ge BRAEM O3 fREOEIE, St
AfERIL, Ge DILHIF L

Fig. 2 1%, Pr B LI/Si #EIZE1T 5 Sils HEFAXZ ML Th D, AT MUIEET Si HER
v — 7 R CHIL L, M e =R X —13 Si e — 7 A= 1L X —(1839.4eV)IZ KL D liE L
7o 2 TORBHZ BN T Si FEpids KO8 Si BB (Si0,: 1843.4 eV) ICHER 5 B — 7 BBl S 5,
Si F b B — 7 AT R F—1%, H,0 BEDOHKIZEE, Si0, T = L X — (@) &=

FOVX—NCT 7 FLTWA, 2L, & HO0 SEICBWT PrigfbiEZ2 ek L= BHT B\ T
%, SiO, 12, Pr BR{LIETIZI 1T 5 PrSi @&“{K%@ﬁ/ﬁkﬁ\i DHEERITHD Z ENRBEIND,

DLk xE, Pr3d5/2ﬁlﬁ A ALY M/(Flg 3ICHIT D Prigfbh e — 7 e V¥ —%, H,0 55 )E
DD L2, BT RAFE—MIZT 7 B LTWD, Prid, P (Pr0,;) = Pr*' (PrO,) DB OAli%k
LD, FJH%E . PrigfbiE o1 D PrAfid B i, P e — 7 A = L X — DB %
W, B, WIZ\/VﬁF_1EIJf\0)t I NLEOIAI, Pr BLET OB D PrIEIG O K%
LTS, AN PrO; id, PrLIEIZIIT 2 @i ERE M CTH L Z ERWEINTE Y [4].

Terx b, BRZEERED Hy0 53 EDBAITHED Pr ILIEOFEROHREMREL TV D, ZhbD

SiO, Si substrate Pr,03 N PrO,
Si1s Pr3dsy,
Satellite
! H,0 partial
H,0 partiali pressure:

pressure: |

Normalized intensity* (arb. unit)
Normalized intensity* (arb. unit)

Fig. 2.

1846 1844 1842 1840 1838 1836
Binding energy (eV)

Sils photoelectron core spectra of
Pr-oxide/Si samples measured with
TOA of 80°. The intensities of spectra
were normalized by maximum
intensity of Si substrate peak.
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Fig. 3. Pr3ds; photoelectron core spectra of

Pr-oxide/Si samples measured with
TOA of 80°. The intensities of spectra
were normalized by maximum
intensity of Pr-oxide peak.
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Fig. 4. Sils photoelectron core spectra of Al/Pr-oxide/Si
samples withand without PMA measured with TOA of
15°. The intensities of spectra were normalized by
maximum intensity of Si substrate peak.
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