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(A Study on the Evaluation of Piezoelectric Thin Film Characteristics
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Abstract

We studied the characteristics of impedance and electromechanical coupling coefficient in ZnO and AIN thin
films by using resonance frequency spectrum method. The response peak of impedance decreased with the
decrease of thickness of piezoelectrics, the number of mode of response peak decreased with the decrease
of substrate thickness. An error of k’ estimated from input ké increased as the thickness of piezoelectrics
decreased and the thickness of substrate increased. Also, the error was increased in case of a large acoustic
impedance of substrate. It was found that the composite resonator operating in optimized condition could be
designed through the resonance frequency spectrum analysis of composited resonator consisted of
piezoelectric thin film and substrate.
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Table 1. The Parameters of composite resonators used in simulation.

Material p \ \' I e cn Impedance ki’
(kg/m’) | (m/s) (um) (10°N/m?) | (10°%kg/m’ - s) (%)
Au 19300 3400 0.05 65.62
Electrode Al 2695 6350 0.05 172
Piezoelectric |—AN 3260 10400 052 8 395 33.904 2.945
Zn0O 55253 | 61359 0572 10.2 21.1 339 8.02
Substrate Si 2330 8947 27571100 20.85
Steel 7800 5231 2751100 408
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