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Abstract

Two configurations of Film Bulk Acoustic Wave Resonators with acoustic quater-wave bragg reflector layers are theoretically analyzed
using equivalent circuits and the difference of their characteristics are discussed We compare the characteristics of A/ 2 mode to those of
ideal FBAR with top and bottom electrode contacting air and the characteristics of A /4 mode to those of ideal FBAR with top electrode
contacting air and hottom electrode clamped. We assume that the piezoelectric film is ZnO, the electrode is Al and the substrate is Si. ABCD
parameters are extracted and input impedance is calculated by converting the equivalent circuit from Mason equivalent circuits to the simplified
equivalent circuits that ABCD parameters are extracted possible. From the variation of resonance frequency due to the change of thickness
of reflector lavers and the variation of electrical Q due to the change of mechanical @ of reflector layers. it is confirmed that the reflector
laver just under the hottom electrode have the greatest effect on the varation of resonance frequency and electrical Q. It is shown that the
number of reflector layers required for the saturation of electrical Q decreases with the increase of the impedance ratio of reflector lavers and
electrical Q of A/ 2 mode is larger than that of A / 4 mode. Electromechanical coupling factor is independent of the number of lavers. The
impedance ratio of reflector layers becomes larger as the electromechanical coupling factor becomes larger. The electromechanical coupling
factor of the two mode are smaller than those of ideal FBARs hecause of the trapping of acoustic energy in the reflector lavers, The insertion
loss of the ladder filter decreases with the increase of the number of reflector lavers but the bandwidth is not affected much by the number
of reflector lavers. As the impedance ratio of reflector layers becomes larger the insertion loss becomes smaller and the bandwidth becomes
wider. In our analysis of the two mode, characteristics of A/ 2 mode appear to be slightly more favorable than that of A /4 mode
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