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ABSTRACT

We have fabricated an in-plane aligned a-axis oriented YBa;Cuy(Q;—y (a-YBCQ) thin film on a LaSrGaQ; (100)
substrate with a PrBaxCu:0,_, {(PBCO} template layer by two step plused laser deposition using 308 nm XeCl
excimer laser. A YBCQ layer and PRCO layer grown at low temperatures were used as template layers. We
have investigated the effect of the deposition temperature of lemplate layers on the superconducting and struc-
tural properiies of in-plane aligned a-YBCO thin films. An optimal deposition temperature of the PBCQ template
layers was 630. In-plane aligned a-YBCO thin films showed an anisotropy ratio in resistivity of 11.5 and a
Zero resistance temperature of 88 K
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Fig. 1. Resistance-temperature characteristics of YBCO

thin films on the low temperature YBCO temp-
late layers. The template layers were deposited
at (@) 6207, (b 640%T, and () 6707T.
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Fig. 2. XRD 6-20 scan patterns of YBCO thin films
on the low iemperature YBCO template lay-
ers. The template layers were deposited at (a)
6207, (b) 640, and (c) 670T.
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Fig. 3. XRD ¢-scan pattern for the (103) plane of
YBCC thin film on the low temperature YBCO
template layer deposited at 640%.
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Fig. 4. XRD rocking curve for the ((03) plane of YBCO
thin film on the low temperature YBCO temp-
late layer deposited at 6407,
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Fig. 5. RBS spectrum of YBCO thin film on the low
temperature YBCO template layer deposited at
640C.
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Fig. 6. XRT} 8-28 scan pattern of PBCO thin films de-
posited at 640 on LSGO (100) substrate.
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Fig. 7. Variation of the relative intensity of Lws/Tew
for PBCO thin films on LSGO (100) substrate
as a function of deposition temperature.
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Fig. 8. Variation of the h-axis laitice constant of PBCO
thin films on LSGO (100} substrate as a func-
tion of deposition lemperature.
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Fig. 9. XRD 9-20 scan patterns of 300 nm YBCOQ thin
fiims on LSGO (100) substrate with 100 nm
PBCO template layers. The template layers
were deposited at (a) 650, (b) 640, (¢) 630,
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Fig. 10. Variation of the relative intensities of TLioosy/ Teaony
and Tg/Tnos for 300 nom YBCO thin films on
L5GO (100) substrate with 100 nm PBCO te-
mplate layers as a function of template deposi-
tion temperature,
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Fig. 11. Variation of T, ., for 300 nm YBCO thin films

on L5GO (100) substrate with 100 nm PBCO

template layers as a function of template de-

position temperature.
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Fig. 12. Scanning electron micrographs for the surface of 300 nm YBCQ thin [(lms on LSGO (100) substraie
with 100 nm PBCO template layers. The templale layers were deposited at (a) 620%€, (b) 630C. and
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Fig. 13. XRD {-scan pattern for the (102) plane of 300
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plate layers were deposited at (a) 620, (b)
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Fig. 14. XRD rocking curve for the (100) plane of 300 nm YBCO thin films on LSGO (100} substrate with 100
nm PBCO template layers, The template layers were deposited at (@) 6207, {b) 630%, and (c) 640T.
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