Bl
53X

Panasonic Technical Journal Vol. 57 No. 3 Oct. 2011

Fik

WIS B 71— 7K D HE e H b

Temperature Estimation Technology for Ultrasound Transducer Based on Electric Power
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Abstract

Temperature estimation technology for medical ultrasound transducers has been developed. It enables the ultrasound device to
monitor the transducer surface so that its temperature is kept low enough to be safely touched during use. A calculation model, which
estimates the temperature rise from electric power consumption, is realized by categorizing a variety of ultrasound TX parameters
based on linearity and distribution characteristics. A power measurement circuit, which acquires individual electric power
consumption for each piezoelectric element comprising the transducer, is realized in a small area at low cost. As a result, acquisition
of temperature for the transducer has been achieved despite the absence of a thermal sensor.
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Ultrasound diagnosis and transducers
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Fig. 2 Ultrasound beam control
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Fig. 3 Linear and nonlinear aspect of ultrasound TX parameters
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Fig. 4 Characteristics of temperature distribution
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Fig. 5 Calculation model for estimation of transducer temperature
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Fig. 6 Estimation result of temperature on transducer surface
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Fig. 7 Electric power measurement circuit
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