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Preparation of YBa:Cu3;Oy films
by MOCVD using single liquid solution source
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A new single solution source MOCVD technique for the deposition of YBCO film has
been developed, using a ultrasonic atomizer to feed the precursors into an evaporation
zone. This method being investigated as a basis for future long wire fabrication, for
example the electric power use, the magnatic applications, etc.. YBCO films were
prepared on MgO(100) substrate, using mixture of Y, Ba, and Cu f-diketonate chelate
was dissolve in tetrahydrofuran as a solution sources. X-ray diffraction measurement
indicated that the thin film grew epitaxially with the c-axis orientation perpandicular to

the surface of the surface.
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Fig. 1 Schematic diagrams of chemical vapor
deposition system.
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Table 1. Deposition condition of Y-Ba-Cu-O thin
film prepared by Chemical Vapor Deposition -

sources materials " Y(thd)s, Ba(thd):
0! m;
Cu(thd),
solvent THF(tetrahydrofuran)
1 tio of
fmolar xalo 0 10:18: 27
DIecursors _
injection rate of solution | 0.2 cm®min
flow rate of
. 600 sccm
carrier gas(Ar)
1l te of
ow rate o 400 sccm
reactant gas(Qz)
total pressure 8 Torr
deposition temperature 760 ~ 830 C
pre-heating temperature | 270 ~ 400 C
deposition time 10 min
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Fig. 2 X-ray diffraction patterns for
the films prepared at various preheating
temperature of (a) 270°C, (b) 300C, (c)
3807, (d) 400C.
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Fig. 3 Surface SEM micrographs of the
thin films prepared at various preheating
temperatures of (a) 270°C, (b) 300T, (¢)
380C and (d) 400T.
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Fig. 4 Temperature vs. electrical resistance
for the thin film prepared at various
preheating temperature of (a) 270TC, (b) 30
07T, (c) 380°C and (d) 400C.
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Fig. 5 X-ray diffraction patterns for
the .films prepared at various
substrate temperatures of (a) 760°TC,
{(b) 800C, (c) 830C and (d) 860T.
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Fig. 6 Arrhenious plot for the films
prepared at various substrate
temperature of (a) 760C, (b) 800T, (c)
830T and {(d) 860T.

o3te 9¥-g Peri g4 U
Arrhenius plote] Z3& 4WEY 80TH 2
oA EAukol 4 FFgojA AL 9
g oz Wt RE ¢ 5 en, old
9] §43 JduiAE 19.14 kecal/molo]t}

HuEs

ok

{11 A. D. Berry, D. K Gaskil, R T
Holm, E. Cukauskas, R. Kaplan and
R. L. Henry, Appl. Phys. Lett, 52,
1743(1988).

[2] H. Yamane, H. Kurosawa, and T.
Hirai, Appl Phys. Lett., 53,
939(1988).

[3] F. Weiss, K. Frohlich, R Haase, M.
Labeau, D. selbmann, ]. P. Senateur,
and O. Thomas, Journal de Physique
Iv, 33, 321(1993).

{4] S. Matsuno, F. Uchikawa, and S.
Utsunomiya, Appl. - Phys. Lett,,
60(2427), (1992).

[5] K. V. Salazar, K. C. Ott, R. C. Dye,
K. M. Hubbart, E. J. Prterson, J. Y.
Coulter, and T. T. kodas, Physica C,
198, 303(1992).

[77 M. Becht, accepted for publication in
"Applied Superconductivity" (1997).

[} R. H.  Hammond, R
Physica C, 162-164, 703(1989).

Bormann,

-132-



