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Design of a Parallel Resonant Frequency Tracking System for
Piezoelectric Transducer

FAN Wei, LI Huafeng,ZHAO Xiaokang
(State Key Lab. of Mechanics and Control of Mechanical Structures, Nanjing University of Aeronautics
and Astronautics, Nanjing 210016, China)

Abstract; A new method for tracking the parallel resonant frequency of a piezoelectric transducer driving system
is proposed in this paper. First, the online measuring principle of the clamping capacitance of piezoelectric transduc-
er is analyzed. Then, the variation of the parallel resonant frequency under different load and temperature is dis-
cussed. The resolution of the exciting signal is up to 0. 5 Hz by using the embedded chip PSoC5 as the main control-
ler and combining the digital synthesis technology. The driving DC power supply adopts soft switching technology
for an adjustable voltage. Finally, the sweeping frequency tracking strategy and the automatic unlock control are re-
alized based on the detection of the voltage and current of the transducer. The rationality of the design has been veri-
fied by the experimental results under different working conditions.

Key words: piezoelectric transducer; clamping capacitance; digital synthesis technology; soft switching technolo-
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