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Design of Control Circuit for Stick—slip Linear Piezoelectric Actuator

Wang Zheng, Lu Jinwei, Zhang Xuefei, Xiu Jihong
(Changchun Institute of Optics, Fine Mechanis and Physics, Chinese Academy of Sciences, Changchun 130000, China)
Abstract: Aiming at the control problem of stick—slip linear piezoelectric actuator, a control circuit of stick=slip linear piezoelectric actuator
was designed and implemented, which mainly included signal input, increase and decrease counter circuit, optocoupler isolation circuit,
digital-analog conversion circuit, differential amplifier circuit, power amplifier circuit and signal output. The input signal included direction
signal, clock signal and enable signal. The increase and decrease counter circuit received signal input, counted in the rising edge of the clock
signal, and generated four binary coded signal, which was output to the digital-analog conversion circuit through the optocoupler isolation
circuit. The digital-analog conversion circuit converted the four—bit binary coded signal into the corresponding analog voltage signal, reduced
the noise by the differential amplifier circuit, and outputted the sawtooth wave to the piezoelectric driver after power amplification. In order to
verify the open—loop performance of the piezoelectric actuator control circuit designed, a grating ruler was used to measure the movement speed
of the piezoelectric actuator, and frequency—velocity experiments were carried out at different output frequencies of sawtooth wave, which
proved the effectiveness of the control circuit.
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