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Analysis of LLCC resonant driving circuit for ultrasonic motor

FU Ping
(Department of Physics and Telecommunication Engineering, Minjiang University,

Fuzhou 350108, China)

Abstract: The dynamic characteristic of USM (ultrasonic motor) will be changed greatly when USM rotates
and is greatly influenced by the variation in the quality of the motor, while the LLCC driving circuit can
generate a geometric frequency which can make the LLCC circuit not be influenced by the variation in
quality of the motor. Based on the above facts, a LLCC resonant circuit is implemented in this paper for
USM driving. Firstly a single phase equivalent model of USM is presented. Then the operating princilple of
the proposed driving circuit is introduced. And on this basis, the mathematical model is established. Then
LLCC driver circuit is proven that it will not be affected by frequency, quality factor and change of
load. Simulation results show that amplitude and phase plots of LLCC resonant circuit are from 20 to
80 kHz and from 39 to 45 kHz respectively. Also amplitude and phase plots of LLCC circuit are simulated
with changing parameters. Finally output voltage waveforms of driving circuit under driving frequencies
with different values are provided to demonstrate the effectiveness of the proposed circuit.
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