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Preparation of Ferroelectric Thin Films

by the Sol-Gel Method.

Toshihiko OKAMURA
Masahiro WATANABE
Hiroya NAGATA
Yoshitaka KUBOTA

PZT thin films having a perovskite structure were obtained on various substrates fired at 650°C by the

sol-gel method. These films showed a ferroelectric hysteresis loop, a remanent polarization of 29 uC/cm2 and

a coercive field of 70 kV/cm. Their dielectric constant and dielectric loss angle were 800 and 0.03, respective-

ly. Preferred orientation of the PZT thin films were observed for MgO (100) and CaF, (111) substrates. The

degree of the orientation and grain size could be controlled by choosing the properties of sol solutions.
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Fig. 2 Flow diagram for the preparation of
precursor solution and thin films by
sol-gel processing.
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Fig. 4 TG-DTA curves of the PZT sol after
dried at 150°C in air.
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Electric propertles of the PZT thin film and bulk ceramics.
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Fig. 9 D-E hysteresis loop of the PZT thin
film fired at 650°C.
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Fig. 10 Projection of atom arrangement:
a) (101) plane of PZT and (111) plane of CaF, substrate
b) (001) plane of PZT and (100) plane of MgO substrate
c) (001) plane of PZT and (100) plane of (100) plane of
KCI substrate.
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Fig. 11 X-ray diffraction patterns for the
PZT thin films on various
substrates fired at 650°C.
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Table 2 Precursor solutions for fabricating
various the PZT thin films.

Solvent Concentrated volume
A type | CH3;OCH,CH,OH 70% |
B type CH,COOH 70%
C type CH3;0CH,CH,0OH 50%

Intensity
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Fig. 12 X-ray diffraction patterns of the
PZT thin films fabricated from
various precursor solutions.
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Fig. 13 SEM photographs of the PZT thin
films fabricated from various precur-
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