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ABSTRACT 19 0 9 5 8

Ferroelectrics belong to the special class of non-centrosymmetric polar
dielectrics in which spontaneous polarization of lattice can be switched via the
application of an external electric field. In particular, perovikite-type lead titanate-
based ferroelectrics became the most prominent candidates for applications in
different kinds of modern transducers, sensors and actuators. Particular interest in
these materials is driven by their unique dielectric, ferroelectric, pyroelectric and
piezoelectric characteristics. The application of these materials in thin film form is
even more attractive since it allows direct integration into existent semiconductor
technology. The properties of lead-titanate based ferroelectrics are known to strongly
depend on the stoichiometry and nature of substituent elements either on Pb (A) or
Ti (B) sites. In this respect appropriate doping by different elements offers the
possibility to tune materials functional properties.

In the present work, a modified sol-gel method was adopted to fabricate lead
titanate thin films on substrate heterostructures Pt/Si/SiO,/Ti The structural
properties, phase composition and preferentially oriented state of the films were
analyzed by means of X-ray diffractometer (XRD), scanning electron microscopy (SEM)
and atomic force microscopy (AFM).The dielectric and ferroelectric properties were
investigated in order to reveal the effects of pre-heating temperature on the main
characteristics of the films. Fine grained (grain size was found to be in the range of 15-
20 nm) homogeneous microstructures were obtained under the conditions optimised
in this work.

The ferroelectric thin films have perovskite structures and consist of nanosized
PZT powder uniformly dispersed in a PZT matrix. The films were pre-heated at
temperatures of 200, 250, 300, 350 and 400 °C for 10 min prior to final heating at 600
°C. The film pre-heated at 400 °C showed the highest perovskite content and the
smallest grain size. These results may be explained by the nucleation and the growth
of perovskite phase.
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