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ABSTRACT

This research adopts the Sol-Gel method to
prepare piezoelectric lead zirconate titanates ( PZT ) thin
films. Surface and bulk micromachining technologies
are used to fabricate the surface acoustic wave (SAW )
devices. This thesis investigates the effects of the
process conditions of Sol-Gel and the material system
of electrodes on the piezoelectric properties of PZT thin
films. A SAW device using delay line is fabricated to
demonstrate the application feasibility. The test results
show that the Pb contents of the precursor, annealing
temperature, and the buffer layer of electrodes do have
impacts on the physical and electrical properties of the
Sol-Gel PZT thin films. The process conditions using
110 mol% Pb, 650°C annealing temperature, and the
addition of the LSMO electrode thin films were used to
fabricate a SAW device. An interdigital transducer

(IDT) was fabricated successfully on PZT thin films
to produce surface acoustic wave( SAW )devices. The
material system of the device is
Pt/TI/LSMO/PZT/LSMO/Pt/T1/Si0,/Si. The thickness
of the PZT thin film is about 0.60 um and the thickness
of IDT electrodes is about 2500 A. The center
frequency of the transducers, 42.6 MHz, is determined
using a network analyzer. The corresponding acoustic
velocity is 4260 m/s. The test result clearly
demonstrates the application potential of the acoustic
sensors using PZT thin films.

Keywords : Acoustic wave, SAW, PZT, Sol-Gel,
Microsensor



