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Improvement in Performance ofbMedicaI Diagnostic Equipment by

Characteristic Adaptation Technology of Ultrasound Transducer
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Abstract
An ultrasound diagnostic equipment for medical use which diagnoses a fine lesion precisely is required to have the
high performance capable of outputting a high resolution image. In order to meet this requirement, improvement in
performance of IC for signal processing, optimization of circuit design, and functional improvement by software control
had been advanced. In addition to this, the improvement in performance of an ultrasound probe that determines the
performance of the equipment has been a major issue. By applying the production technology cultivating over many
years, UJRC has made a composite of the piezoelectric material that constitutes the transducer of the ultrasound
probe, greatly improving the performance of the ultrasound probe.
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Fig.1 Piezoelectric phenomenon
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Fig.2 Equivalent circuit and impedance characteristics
of piezoelectric material
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Fig.4 Composite piezoelectric material
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Fig.5 Relation between contained PZT volume fraction
and electromechanical coupling coefficient
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Fig.6 Relation between PZT volume fraction and
acoustic impedance
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Fig.7 Structure of conventional transducer
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Fig.8 Structure of transducer by composite
piezoelectricity material
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Table 1 Comparison of constituent material
characteristics with conventional transducer

BIfT : 10° [kg/m?s]
HH it Bl 3E i
HEL X 14 1.3
2R 2.3 2.0
BIEGTE 7.9 7.6
R 21 15
IN X VTR 6.5 6.5
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Fig.11 Comparison of acoustic characteristics (left:

conventional product, right: developed product)
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Fig.12 Appearance of transducer by newly developed
composite piezoelectricity material
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Table 2 Comparison of overall characteristics of

transducers
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Fig.13 Ultrasound diagnostic image comparison using
subject (left: using conventional transducer, right: using
newly developed transducer)
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