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PREPARATION AND STRUCTURE OF
PREFERENTIALLY ORIENTED PbTiO; GLASS
—CERAMIC THIN FILMS BY SOL-GEL PROCESS

BAO Dinghua** ZHANG Liangying YAO Xi
(Electronic Materials Research Laboratory, Xi’an Jiaotong University, Xi’an 710049 )

ABSTRACT PbTiO; (PT) glass—ceramic thin films were successfully prepared by sol-gel process,
using lead acetate trihydrate, tetra—n—butyl titanate, and n—propyl borate as raw materials. Pinhole—free
thin films were obtained. The glass—ceramic films with high PT content which are difficult to be achieved
by conventional melting method can be easily prepared by sol-gel process. PT crystallites with average
size about 0.1um were uniformly distributed in thin films. Effects of thermal processing techniques on
structure of thin films were investigated. The results showed c-axis preferentially oriented PT glass—
ceramic thin films can be obtained by conventional thermal annealing (CTA) technique. However, using
rapid thermal annealing (RTA) method, PT pyrochlore phase can be suppressed, and the thin films
show slight a—axis preferential orientation.
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Fig.2 XRD patterns of the thin films fired at Fig.3 XRD patterns of the thin films fired by
various temperatures. (a) 500 C, 1h; RTA at various temperatures. (a) 500
(b) 550 T, 1h; (c) 600 T, 1h; (d) 650 C, 2min; (b) 600 C, 2min

C, 1h
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Fig.4 TEM photographs of thin film fired at 650 C for 1h
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