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Driving and Position Sensing Algorithm for an Electrostatic Actuator
Using Pulse-width Modulation

Dong-Ki Min*, Jong Up Jeon

Abstract

Capacitive position sensing with modulation technique is widely used in electrostatic actuator applications. To
maximize the electrostatic force and the position-sensing gain, capacitors for driving and capacitors for sensing are
shared, 1., after applying the driving voltage with high-frequency modulating signals using op amps, the position
1 demodulated from the modulated signal. In high-voltage applications, however, low bandwidth of a high-voltage
op amp hinders adding the high-frequency modulating signal to the driving voltage. In this paper, new and very simple
drtving and sensing method is proposed, in which the pulse-width modulated driving voltage eliminates the need of
the high-frequency modulating signal for position sensing. This new algorithm is proved by the simulation results
using Matlab/SIMULINK.
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Fig. 1 (a) typical frequency response of a high-voltage
op amp (b) frequency range of a driving signal
and a modulating signal for position sensing in
conventional system
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Fig. 2 Schematic Diagram of PWM driving circuit and
position sensing circuit
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Fig. 3 Pulse-width modulation using a saw-tooth wave
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Fig. 7 (a) waveform of the modulating signal (sawtooth),
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Fig. 8 Nommalized signals of the movement of the
electrostatic actuator and the measured movement
using the proposed position- sensing algorithm
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