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Piezoelectric and electromechanical properties of PZT films and
PZT microcantilever
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Abstract

Thickness dependence of crystallographic orientation of diol based sol-gel derived PZT(52/48) films
on dielectric and piezoelectric properties was investigated . The thickness of each layer by one time
spinning was about 0.2 um, and crack-free films was successfully deposited on 4 inches Pt/Ti/SiO»/Si
substrates by 0.5 mol solutions in the range from 0.2 gm to 3.8 um. Excellent P-E hysteresis curves
were achieved without pores or any defects between interlayers. As the thickness increased , the (111)
preferred orientation disappeared from 1um to 3 um region, and the orientation of films became random
above 3 m. Dielectric constants and longitudinal piezoelectric coefficient, dz, measured by pneumatic
method were saturated around the value of about 1400 -and 300 pC/N respectively above the thickness
of 0.8 mm. A micromachined piezoelectric cantilever have been fabricated using 0.8 pm thickness PZT
(52/48) films. PZT films were prepared on Si/SiNy/SiOz/Ta/Pt substrate and fabricated unimorph
cantilever consist of a 0.8 /m thick PZT layer on a SiNx elastic supporting layer, which becomes
vibration when ac voltage is applied to the piezoelectric layer. The dielectric constant (at 100 kHz) and
remanent polarization of PZT films were 1050 and 25 xC/cm® , respectively. Electromechanical
characteristics of the micromachined PZT cantilever in air with 200-600 im lengths are discussed in
this presentation.
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pneumatic method plotted as a function
of thickness.
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function of applied voltage at 1kHz.
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