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Silicon-Based Micro-Structural Flexural Plate Wave Devices *
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Abstract; The design and fabrication of micro-structural flexural plate wave ( FPW ) devices based on the ZnO
piezoelectric film are introduced. To reduce the film stress, LTO/ZnO/LTO/Si3N4 multi-layer composite plate
structure is adopted. DC magnetron sputtering is applied to deposit ZnO piezoelectric film,two pairs of interdigital
electrodes are deposited on the piezoelectric composite plate structure , the interdigital electrodes are adopted for the
Lamb wave excitation and reception , respectively. X ray diffraction results show that the deposited ZnO film is highly
preferred C axis piezoelectric film. The scanning electron microscopy shows that the prepared ZnO films are smooth
dense,,and grain growth appears obvious columnar structure. The high harmomic bulk acoustic resonator( HBAR)
devices are prepared to investigate the electrical properties of ZnO piezoelectric film indirectly. The higher quality
factor of HBAR device indicates the films have good piezoelectric properties. The FPW device frequency response is
analyzed with the Agilent ES071C network analyzer. The results show the measured center frequency of the
antisymmetric AO modes Lamb wave is basically identical with the theoretical calculation result.
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