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Development of ultra-high frequency ultrasonic probe for high resolution
ultrasound imaging
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The resolution of ultrasonic imaging depends on a shortness of a wave length

of the ultrasonic transmitting and receiving(T-R). And then frequency characteristics of the
ultrasonic T-R depend on thickness of ultrasonic transducer materials. It is necessary to keep thin
piezoelectric materials with superior piezo-electricity. Therefore, we have developed high frequency
ultrasonic transducer with piezoelectric films for high resolution ultrasonic imagin?. In the
present study, high quality layer of an epitaxial thin KNbO3 films and thin PbTiO3 films. And then,
a prototype ultrasonic probe the electrodes of ultrasonic transducer were fabricated using the
spattering method and inkjet technology. And so a prototype ultra-high ultrasonic probe was
fabricated using the piezoelectric layer films. Moreover the characteristics of ultrasonic S/N ratio
of T-R and frequency characteristics of the fabricated ultrasonic transducer were measured.
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Fig. 1 SEM images for surface of piezoelectric
KNbO;z and PhTiO3 //KNbO; films
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Fig.2 Measured admittance for epitaxial
PbTiO; thin films
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Fig.3 Masons equivalent circuit for ultrasonic
probe.
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Fig.4 Photograph of prototype ultrasonic probe
with with acoustic lens on electrode - KNbOj3
thick films.
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Fig.5 Received waveform with prototype
ultrasonic probe.
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Fig. 6 Ultrasonic imaging of surface of coin
with prototype ultrasonic probe.
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Fig.7 Schematic diagram of the prototype
matrix array ultrasonic transducer.
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Fig.8 Power spectrum of obtained time
waveform.
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