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We fabricated YBa,Cu;0,, (YBCO) films on (00/) LaAlO; substrates prepared by metal organic deposition (MOD)
method using trifluoroacetate (TFA) solution and evaluated the effects of the humidity on the microstructure, phase purity,
and critical properties. The films calcined at 430C were fired at 775C at 0%, 4.2%, 12.1%, and 20.0% humidified Ar gas
mixed with 0.1% O,. We observed that the amount of BaF, phase was effectively reduced and that a sharp and strong biaxial
texture formed under a humidified atmosphere, leading to increased critical properties. For the films fired at 0% humidity, the
Tc and I were undetectably small. When the humidity was increased to 4.2%, the corresponding Tc (onset) and I were

increased to 90.5 K and 8 A/cm-width, respectively. For the films at the humidity range of 12.1-20.0%, the I was found to

be 35 A/cm-width. According to the results of the XRD, pole-figure, and SEM, these improved critical properties are

probably attributed to the formation of a purer YBCO phase, larger grain size, and stronger c-axis orientation.
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II. Experimental
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IT1. Results and discussion
g4 9Ae F SESU] G rupe
& A 8 A FERolA u
dA2 st XRD S #4353t Fig.
L2 775TC oA 0%-20.0% HLo H£=H¢oR
84 dxeE el XRDARON. E &
=RgtelA wutse RwWo| YA YBCO
(00N H=0] c—%— HEFEdS MR & oF
T Sl FERY 0%l A el uror
o} 7 YBCO«l FETt e Re FHe x|
L Bane EF 718 24 o] EAshe, wiH

o P M
tlo oX o

o>”



The humidity effect of YBCO film by TFA-MOD process 67

=

3
o 20%

LAO(100)

k JJL_A_IZ.I Y%

Jil

o ,JU\‘ J ! 0%

10 20 30 40 50 60
2 theta

Fig. 1. The XRD patterns of the films fired at 775°C in
0-20.0% humidified Ar gas mixed with 1000 ppm oxygen
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Fig. 2. The (113) pole-figures of the films fired at 775C in
(a) dry (0%), (b) 4.2%, (c) 12.1%, and (d) 20% humidified
Ar gas mixed with 1000 ppm oxygen.
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Table 1. The FWHMs and intensity of the films fired at
775°C in 0%-20.0% humidified Ar-1000 ppm O, gas.

F}\X}r{nliv([iit; 0% 4.2% 12.1% | 20.0%
Intensity 17.4 130.79 139.7 1254
In-plane 8.5 5.5 53 54

Out-of-plane 7.9 52 54 54

Fig. 3. SEM micrographs of the films fired at 775°C in (a)
dry (0%), (b) 4.2%, (c) 12.1%, and (d) 20% humidified Ar
gas mixed with 1000 ppm oxygen.
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Fig. 4. The T value of the films fired at 775°C in 0-20%
humidified Ar gas mixed with 1000 ppm oxygen.
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Fig. 5. The Ic and I value of the films fired at 775C in
0-20% humidified Ar gas mixed with 1000 ppm oxygen.
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