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ABSTRACT

Lead zirconate titanate(PZT} powders and thin films were prepared from an alkoxide-based solution by
sol-gel method. Gelation of synthesized complex solutions, pyrolysis and erystallization behaviors of the dried
powder were studied in accordance with a water content and a catalyst, PZT thin films were formed by
spin-casting method on silicon and platinum substrates, and characterized. Ester produced [rom the reactions
was completely removed when drying of the gel was finished. Pyrolysis property of the dried PZT gels were
changed in order water content, class of catalyst, and quantily of catalyst. Crystalline Pb phase was transiently
formed near 250%C. Basic catalyst is good additive for a formation of perovskite phase in the {ilms, and acidic
catalyst for a densified film structure. By the analysis of RBS, Pb element in the PZT flms were diffused
into silicon substrate, and the pores, may be produced due to local densification around some grains in the
{ilms, make an origin of fault in microstructure when holding time goes to be longer at 700%.
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Fig. 1. Flow diagram for the processing of PZT gels and films.
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Fig. 2. FTIR spectra of by-product solution.
(a) distillate of Pb(Ac);+3H0+ROH
(b) distillate of Zr(n-Pr)+ Ti(-Pr),+ROH
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Fig. 3. FTIR spectra of the gelalion of PZT materials hydrolyzed with (a) 2M H:0/0.2 M HNO+/2-MOE, and

h 1M H.0/0.2M NH,OH/2-MQE solutions.
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Fig. 4. FTIR spectra of heat treated PZT materials an-
nealed at each temperature for 2 hours.
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Fig. 5. DTA and TG curves of the dried PZT gels
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Fig. 6. X-ray diffraction patterns of the gel-derived
PZT powder heated at various temperature for
2 hr.
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Fig. 7. X-ray diffraction analysis of PZT thin layers
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Fig. 9. SEM micrograph of the film on platinum subst-
rate via sol-gel route.
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Fig. 11, 3.77 MeV He** RBS spectrum of PZT (52/48)
thin layers on silicon: (a) amorphous, fast-fired
at 700C for 10 seconds, (b) crystalline, for 30
minutes.
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