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Hemi-sperical ultrasonic trasducer producing high power at low voltage

Umemura, Shin-ichiro
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A short ultrasonic pulse at an extremely high pressure is effective to
generate acoustic cavitation, which remarkably enhances the efficiency of ultrasonic therapy and
lithotripsy. However, if it is for a conventional thickness mode piezoelectric transducer, the
required driving voltage may almost exceed the limit of MOSFETs. To overcome this problem, we have
suggested a spherical transducer utilizing the co-resonance between a piezoelectric spherical shell
and a water sphere. We are further suggesting a cylindrical transducer utilizing the co-resonance
between a piezoelectric cylindrical shell and a water cylinder. Its principle was confirmed by a
numerical simulation, and a prototype transducer was constructed, which proved that the ratio of
acoustic output / driving voltage was in a realistic range.
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