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Exciting and Detecting Vibration of Silicon Microresonator Sensors with

a Single Laser Diode
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A novel method using one laser diode is presented in which optically exciting and detecting
vibration of silicon microresonator sensors are executed simultaneously. Based on the sinusoidal
phase-modulating interferometry, a vibration waveform of a microcantilever sample is measured
with high accuracy. Measurement error of the vibration amplitude caused from the simultaneous
execution of the excitation and the detection is theoretically analyzed. In experiments the
resonance frequency, vibration waveform and frequency-response curve of the microcantilever
sample are obtained. The experimental results are consistent with theoretical calculation results,
and measurement repeatability of the vibration amplitude in resonance is less than 2 nm.
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Fig. 1 Schematic diagram of experimental setup.
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Fig. 2 Schematic diagram of signal processing system.
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Fig. 7 Vibration waveform of the microcantilever in
resonance.
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