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Abstract - Y0, thin film on Si(100) was successfully grown by ionized cluster beam (ICBD) technique at
substrate temperature of around 500 and pressure of ~10° Torr. To prevent the oxidation of Si substrate,
a very thin yttrium layer was deposited on Si before reactive depositing of oxygen and yttrium source. In as-
deposited state, b. ¢. ¢ and h. c. p structures of Y,0: were observed from X-ray analysis. From the ob-
servation of spots and ring patterns in selected area diffractin(SAD) patterns, crystallane formation and
growth could be proceeded during the deposition. Y,Ov/mixed layer/SiO=170A/50A/10A structure were
verified by high resolution transmition electron imcroscopy (HRTEM) image, and the formation of amor-
phous layer of SiO, was discussed. Electrical charateristics of the film were also investigated. In as-de-
posited Pt/Y,04/Si structure, leakage current was less than 10° Alem’ at 7 MV/em strength.
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Fig. 1. Schematic illustration of ICBD system.

S torr A AT} o] £31= 300V, 150
35 FEAGL 3kVE SHF)
Siz} Abro HES ‘ﬁ‘%ﬂ Ob_x} o2 39 yttrium 22

Wz A8 F 249 yttrium g-,-dé':e Al &
] ﬂ&s‘:l Y,0,9) HHFHQ 24 & o}

ptlprobe~ Z3k Rl(reflective in-
2 XRD HRTEM‘:”% ol &

13Es o 3% 10° torr AE0]glo™ O
10°
3

dow maskE 01%6}04 PtE JFHF0R e
Si MIS F2ell4 ZAsAed o] o Pt M5 dHdL
10%cm’e) Q1 o7 HP 414594 satgitt.

3.3 I

ICBDY o8 AZ§ Y,0, 22t SAD patternz}
HRTEM image S Fig. 29} Fig. 3¢ z}z} Jehjdch
Fig. 29] SAD patternol| A} ring pattern®} spotEo] #Z

g9y A At B oz AAHAT
2050 AR Yol & & U™ Fig.
3°] HRTEM ZZo|A] Si0, $o] o 104 ?"“*51‘317
yttrium AFHE vl Ao AAs}rt sl A Bskls
o o 427} 919l om Aol 504 AT mixed layeroﬂ

A B oo A 2AAUNAN v AAHAS
S o = 7b oo 2 Yol Y.0:9] heteroepitaxy(170A)
£ BolF1 Qlrt. oA Si0L%F 104) ¥ AZF Hel



ICBDRjo] 218 Y0, shet5 o] et o7 247

200 (@

Angle Trp width  Meight Background el iat
| f{counts)  {counts) i8]

150
100

(4]
o

o
3
F
3

Intensity
-
-

S
o
w
o
py
o
i
o
[=2]
(=]
~
o
o]
[&]
[{e]
o
-
o
o

200

Tip width  teight  Sackground  Rel. jat
150 _“_“'I ““LZ«H leounts} leounts] (%
100

50

0

20 30 40 50 60 70 80 S0 100

Fig. 4. XRD spectra taken from the 230A-Y.O, (as-
deposited)/Si(100) film(a) and Si(b).
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Fig. 5. 1.635-MeV ‘He" RBS spectra taken from the
230 A -Y,0; (as-deposited)/Si(100) film.
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Fig. 6. Typical [-V characteristics of Pt/230A-Y,0, (as-
deposited)/Si(100) diode.
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Table 1. Characteristics of dielectric materials with deposition methods.
dielectric deposition structure leakge cutrent breakdown eference
material method i (Afem?) voltage (MV/cm) reteren
SrTiO. sputtering SrTiO./Pt/Ta/Si < 10E-7 0.8 K. Kayama et al (1991)"®
Y0, # Al/Y,0,/Si < 10E-10 1.9 M. Gurvitch et al (1987)™
” E-beam (reactive) # < 10E-8 0.1 R. N. Sharma et al (1991)*
’ sputtering o < 10E-10 45 L. Manchanda et al (1988)"
" ICBD (reactive) Pt/Y.O, < 10E-6 7.6 present work
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