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Effect of Process Parameter on Piezoelectric Properties of PZT Thin Films
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Abstract

We have studied the effect of crystallization temperature, composition and film thickness, which are
the fundamental processing parameters of lead zirconate titanate(PZT) thin film fabrication, in the
respect of the piezoelectric properties by our pneumatic loading method(PLM). A great deal of research
has been done in the field of characterization for piezoelectric thin films after the first report on the
measurement for the piezoelectric coefficient of thin films in 1990. Even though the piezoelectric
properties of thin films are very critical factors in the micro-electro mechanical system(MEMS) and
thin film sensor devices, a few reports for the piezoelectric characterization are provided for the last
decade unlikely the bulk piezoelectric devices. We have found that the piezoelectric properties of thin
films are improved as the increase of crystallization temperature up to 750C and this behavior can be
also explained by the analysis of dielectric polarization hysteresis loop, X-ray diffraction and scanning
electron microscopy. The effect of Zr/Ti composition has been also studied. This gives us the fact that
the maximum piezoelectricity is found near Morphotropic Phase Boundary(MPB) as bulk PZT system
does.
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Fig. 1. Schematic diagram of measuring system
for piezoelectric thin film.
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Fig. 2. Charge output of PZT thin film with
Mechanical input.

g

Intensity ( Arb. Unit)

J s
5650°C
. . \ 500°C
2 0 © 50 0
20(°)

O™ 3 2% o& XA 34 dgd,
Fig. 3. The x-ray diffraction pattern of the PZT
films crystallized at different temperature.
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Fig. 4. The scanning electron microscopy images
of the PZT thin films crystallized at
different temperature.
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Fig. 5. The polarization hysteresis loops of the PZT
thin film crystallized at different temperature,
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Fig. 6. The effects of crystallization temperature
on the piezoelectric properties of PZT thin
films.
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Fig. 7. The effects of composition and thickness
on the piezoelectric properties of PZT thin
films.
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