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Improvement of Ball Surface Acoustic Wave Device with Orientation and
Thickness Optimization of Interdigital Electrode.
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We developed an orientation controlled ball surface acoustic wave (SAW) device with an interdigital transducer (IDT) fabricated at
each orientation on the meander belt of the quartz ball and the similar orientation of the langasaite ball which has the similar crystal
structure to quartz ball. In langasaite ball, it was suggested that the SAWs propagated on the meander pattern, too. Ball SAW device
is susceptible to the mass loading effect, because multiple roundtrips of the SAW. There we fabricated ball SAW devices with an IDT
at the similar orientation of the quartz ball by varying the thickness of Cr, and confirmed the attenuation characteristic affected by the

mass loading of the IDT. In the quartz device of 100 nm IDT thickness, Q factor was 35655 at 148MHz.
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Fig. 1 orientation of IDT on quartz and langasite ball
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Fig. 2 Waveform in quartz and langasite device (IDT
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Fig. 3 Example of waveform and power spectrum at
100" turn
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Fig. 4 Waveform in quartz device (IDT thickness
150nm)
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