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Design and Implementation of Broadband Class-D

Ultrasonic Power Amplifier

He Jiangiao, Li Yuzhi,Guo Gepu,Ma Qingyu,Ding Heping
(School of Physics and Technology, Nanjing Normal University , Nanjing 210023, China)

Abstract: In order to solve the problems of power,efficiency and heat dissipation for the phased transducer array in non-
contact object manipulation and its practical applications in medical ultrasound,a PWM style class-D ultrasonic broadband
power amplifier is designed and implemented. The waveforms of the resistive and resistant loads are collected to analyze the
characteristics of the harmonic distortion ,the load voltage and the output power. The measured results show that the class-D
ultrasonic power amplifier can work in the medium and low frequency with the range from 20 kHz to 400 kHz. The maxi-
mum output power is up to 46 W with the efficiency higher than 78%. The class-D ultrasonic power amplifier has the
advantages of low output resistance ,easy resistance matching,high phase retention,low power loss and temperature rising.
This design provides a basic circuit for the accurate driving of large-scale phased arrays, exhibiting prosperous applications
in biomedical engineering.
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Fig. 10 Dependences of the load voltage and the power of the transducer with respect to the supply voltage
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