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Finite-Difference Time-Domain Method for the Numerical
Analysis of Thin-Film Bulk Acoustic Wave Resonators
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Abstract : This paper describes the new application of the finite-difference time-domain (FDTD) method for
the numerical analyss of electromechanica phenomena of thinfilm bulk acoustic wave resonators
(FBAR). The piezoelectric governing equations,Newton’ s equation and electrical equation are discreted in
spatial and temporal domain by the FD TD theory , and the numerical solutions of the acoustic propagation
in the time domain can be obtained directly by these diff erence equations. The impedance characteristics of
a AIN FBAR are presented by the proposed numerical method, and the results are demonstrated to be ac-
cording with the analytical solutions of the 1-D Mason model.
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