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Enhancement of surface acoustic wave harmonics excitation using bonded i
dissimilar-material structures and its application to next-generation super-high

frequency filters
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For the evolution of next-generation mobile communication systems, surface
acoustic wave (SAW) devices with higher frequency and wide bandwidth are strongly demanded. The
conventional SAW devices have a frequency limit of around 3.5 GHz owing to the limitations of
narrower electrodes and power handling capability. In this study, the enhancement of high-order SAW
harmonics by increasing the metallization ratio was theoretically and experimentally investigated in

high-performance bonded dissimilar-material structures, such as LiTaO3(LT)/quartz and LiNbO3(LN)
/quartz. It was clarified that the 3rd and 5th harmonics of the SAW are strongly excited compared to
a single LT or LN, resulting in significantly larger resonance characteristics. The applicability
to ultra-high frequency filters that can operate at frequencies 3 and 5 times higher without
narrowing the electrode period was demonstrated.
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