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Abstract

Sol-Gel derived ferroelectric Pb(ZrosTios)Q3 thin films have been fabricated on Pt/Ti/SiO»Si
substrate. Two kinds of fast annealing methods, F- I (six times of intermediate and final annealing)
and F-I(one final annealing after six times of intermediate annealing) were used for preparation of
multi-coated PZT thin films. As the annealing temperature was increased, high capacitance could be
obtained, for instance, 2700A -thick PZT thin film annealed at 680C had a capacitance value of
approximately 20nF at 1kHz. In addition, it is found that the dielectric constant is a function of the
perovskite phase fraction. In case of F- I method, PZT thin film had a remanent polarizatiocn(P;) of 8
~15xC/cm” and a coercive field(E.) of 35~44kV/cm according to annealing temperature, whereas
PZT film fabricated by F-II method had as high as 24~25uC/cm’ and 48~59kV/cm, respectively.
As a result of measuring Curie temperature, PZT thin film had a range of 460~480C by F-1
method and more or less higher range of 525~530C by F-II method, which implied that different
microstructures could cause the different Curie temperature. Through I-V measurement, leakage
current of PZT thin film fabricated by F-1 and F-II methods was 64nA/cm” and 2.2¢ A/cm” in the
electric field of 100kV/cm, respectively.
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Fig. 1. XRD npatterns of PZT thin films annealed at various temperatures using F-1I
method ; (a) 2700A films(intermediate annealing temperature : 400C, 10min.). () 1300A

films annealed at different intermediate anneahng temperatures before final annealing

and (c) 2700 A films (intermediate annealing temperature © 3700C, 10min.).
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Fig. 2. SEM micrographs of 2700A PZT films annealed at various temperatures ; (a) by F-1,
and (b) F-I method, (c) Cross sections by F-[I method.
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Table 1. P., Punax and E. values of 2700A PZT
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