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Abstract

This research is devided into 2 main parts, the first part is the preparation of
Sol-Gel PZT from acetic route. The ratios of (Z1/Ti) being 51/49, 52/48 and 53.5/46.5 were
investigated. “Sols” PZT were prepared with different titanium alkoxide solutions as
Titanium (iv) isopropoxide and Tetraisopropyl orthotitanate. Afterwards, sols were changed
" into gel forms by drying and heating. Each dried gel powder was calcined at 700 - 1000 °C
for 1 hr before crystallite size studies. The ¢/a ratio calculation and phase transformation
were investigated. Crystallite size for all PZT powder are in range of 10 - 100 nm with the
¢/a ratio around 1.02. For dielectric measurement, the sintered palletes PZT of Titanium (iv)
isopropoxide and Tetraisopropyl orthotitanate show theirs maximum values at 1002.972 and
2668.663.

The second part is the fabrication of PZT thick films by PZT (52/48) sol, made from
Titanium(iv) isopropoxide solution and spinning a sol cnto Si/8i10/TiO/Au substrate of
1 om’ at the spinning speed 1500 rpm. The film coating numbers are 1, 4, 6, 10, 16, 20.
Films thickness are 4.50, 11.30, 13.33, 20.50, 25.33 and 26.75 um, overall ¢/a ratios are in
range of 1.02608 - 1.20643. It was found that the lattice strain, the lattice softening strain,
and the microstrain calculations, are in the range of 1.216 x 10°- 2.643 x 10°, 1.946 x 10™
4223 x 10° and 1.807x 10° - 6.731x 10" respectively. For PZT film with a thickness of 4.50
pm shows its maximum dielectric value at 881.220. |



