Progress in Superconductivity Vol.12 No.1 pp.68-73 31 October 2010

Deposition of YBCO Thin Film by Aerosol Assisted Spray
Pyrolysis Method using Nitrate Precursors

Byeong-Joo Kim®, Seok-Kwan Hong?, Jae-geun Kim®,
Jong-Beom Lee®, Hee-Gyoun Lee* and Gye-Won Hong ™
* Korea Polytechnic University, Siheung, Gyunggi-do, Korea
® ISEM, University of Wollongong, Wollongong NSW 2500, Australia

(Received 13 September 2010 revised or reviewed 13 October 2010 accepted 22 October 2010)

A A B2 5 d&& el 93 YBCO
vlul =z}
B B
WEF, AW, WAL, 1B, olslE, FAY

Abstract

Y123 films have been deposited on LaAlO; (100) single-crystal and IBAD substrates by spray pyrolysis method using
nitrate precursors. Ultrasonic atomization was adopted to decrease the droplet size, spraying angle and its moving velocity
toward substrate for introducing the preheating tube furnace in appropriate location. A small preheating tube furnace was
installed between spraying nozzle and substrate for fast drying and enhanced decomposition of precursors. C-axis oriented
films were obtained on both LAO and IBAD substrates at deposition temperature of around 710~750C and working
pressures of 10~15 torr. Thick c-axis epitaxial film with the thickness of 0.3~0.6 /m was obtained on LAO single-crystal by
10 min deposition. But the XRD results of the film deposited on IBAD template at same deposition condition showed that the
buffer layers of the IBAD metal substrate was affected by long residence of metal substrate at high temperature for YBCO
deposition.
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I1. Experimentals
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Fig. 1. Schematic diagram of spray pyrolysis system using
ultrasonic nebulizer.
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II1. Results and discussion
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Fig. 2. The XRD patterns of YBCO films deposited on LAO (100).

Fig. 3. SEM image of YBCO films deposited on LAO (100)
single crystal substrates at deposition temperature of
710~750 C with oxygen partial pressure of 1.5 torr and
preheating of 500 C.
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Fig. 4. I-V curves and SEM image for cross-section of
YBCO film deposited on LAO (100) single crystal at 745
C with oxygen partial pressure of 1.5 torr and preheating
of 500 C. Inserted figure shows the cross section image.
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