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B-diketonate chelate 3}§+8-2 YR EAE 3le] 890T ol 4 SrTi05(100) 7jgel] CVDHOZE T, mw=91K
(AT.=2K)2 Y-Ba-Cu-O Zg2A%E b Azsgch 2 wpahg of22 i ALE-47]«d A dAdsde
o, AbAae] hale] winle) My EAGRH AAAALF X F¥E ZABIEoH, £ XPSE o] 43t
Y 3d, Ba 3dsp Cu 2psz 2 O ls core-level?] 342} vb&2HE] Ak dHile] 93t o] & 7749 core level line
shapee] ¥3}5 nasloch M)z Ao) G & vjHF2) Wsle U + oy THshe dA skl on,
A Ast Aoz A2 T, o B2 3B =] Pstr) vhat7Ad 1 4E2] XPS core-level spectrum- 22}
A(quality), FHed HZol wetxe Wsln glov, AR AT AAgE w2l IA d¥F§E
e g o ¢ Ak

Abstract—The 91 K(T, oney AT.=2 K) Y-Ba-Cu-O thin films were prepared by CVD method on SrTiO3(100)
substrates at 890C using B-diketonate chelate compounds of Y(thd);, Ba(thd), and Cu(thd), as source mate-
rials. The characteristic changes such as T,, crystallinity, and XPS core spectra due to oxygen out-and in-dif-
fusion induced by heat treatment were measured by use of AC-four prove technique, XRD and SEM. We
have analyzed the spectral changes observed in the XPS core spectra of Y 3d, Ba 3dsp, Cu 2p3» and O
1s before and after heating Y-Ba-Cu-O films. The experimental results showed that T, crystal structure,
and core-level line shape of the elements in the probed surface region were influenced by the oxygen conterg,
which varied by heating in Ar or O, atmosphere. It is likely that the observed spectral changes are related
to the oxygen deficiency as well as to the film quality and extrinsic contamination of the surface.
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Fig. 1. Schematic diagram of chemical vapor deposition

system.
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2. Heater 8. Flow control valve

3. Thermocouple 9. Boat
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g. 2. Plot of electrical resistance vs. temperature for the
thin film prepared on SrTiO;(100) substrates: (a)
sample as-prepared; (b) heated at 680°C for 30
min in Argon; (c) reoxidized at 550°C for 30 min
in oxygen; (d) heated at 890°C for 30 min in vac-
uum.
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Fig. 3. X-ray diffraction patterns of Y-Ba-Cu-O thin films
on SrTiO; substrate: (a) sample as-prepared; (b)
heated at 680°C for 30 min in Ar; (¢) reoxidized

at 550°C for 30 min in O,
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Table 1. Lattice constants of Y-Ba-Cu-O thin films (a),
(b), and (c)

Lattice constant(X)

Sample
a ) c
(a) 3.834 3912 11.736
(b) 3.895 3.938 11.934
(c) 3.888 3.916 11.748
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Fig. 4. Surface morphology of Y-Ba-Cu-O thin films of
different Y/Ba/Cu molar ratios.

Table 2. Change in T.’s due to a variation of Y/Ba/Cu
molar ratios of the evaporated source mate-

rials
Molar ratio T onset Te zem AT,
Sample v g, cu (K) K) (K
(1) 14:20:32 86.5 84.0 25
(2) 11:20:22 88.0 86.0 2.0
(3) 15:20:21 90.0 87.0 3.0
(4) 15:20:23 91.0 800 20
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Fig. 5. Comparison of Cu 2p;, photo-emission spectra

from Y-Ba-Cu-O thin films: (a) sample as-prepa-

red; (b) heated at 680°C for 30 min in Ar; (c) reo-

xidized at 550°C for 30 min in O..
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Fig. 6. Comparison of Ba 2ps;; photo-emission spectra
from Y-Ba-Cu-O thin films: (a) sample as-prepa-
red; (b) heated at 680°C for 30 min in Ar; (c) reo-
xidized at 550°C for 30 min in O,.
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Fig. 7. Comparison of Y 3d photo-emission spectra from
Y-Ba-Cu-O thin films: (a) sample as-prepared; (b)
heated at 680°C for 30 min in Ar; (c) reoxidized
at 550°C for 30 min in O,.
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Fig. 8. Oy, XPS core spectra of an Y-Ba-Cu-O fiim(left)
and the corresponding resistivity vs. temperature
(right): (a) sample as-prepared; (b) heated at 680
°C for 30 min in Ar; (c) reoxidized at 550°C for
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