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This project was aimed at developing surface acoustic wave (SAW) devices with

excellent performances using single-crystalline diamond (SCD).

First, a high quality AIN film was deposited on the SCD, and a high performance SAW resonator with the Q
factor of 5,700 at 5 GHz was realized. We showed that the surface roughness of SCD critically influence
the achievable Q factor. Next, highly piezoelectric Sc-AIN films were also deposited on the SCD, and it
was demonstrated that wideband and low loss SAW filters are realizable in the 3 GHz range, which is hard

when conventional piezoelectric materials are applied. i
We also revealed that on the piezoelectric film/non-piezoelectric substrate substrate structure, the

effective electromechanical coupling can be enhanced by the mass-loading of electrodes.
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