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MEM S based micro displacement sensor and its application
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Abstract:

A micro displacement sensor based on MEM S(micro-electro-mechanical system) technology was developed for the micro-nano dimensional measurement as a SPM (scanning
probe microscopy) head. Thiskind of electrostatic comb-drive structure consists of two interdigitated finger structures. Onekind of fingersisfixed and the other is movable.
A main shaft connected with the movable comb structures senses the surface displacement, which could generate a capacitance variation between the fixed and movable
fingers. A signal detection circuit was conceived to convert the capacitance variation to the voltage variation. An experiment system was constructed. Approach test was
carried out to calibrate the sensitivity of the head as 2.32nm/mV . Experiment results indicate that the non-linearity error of the SPM head islessthan 0.22%. The z axis
measurement range of the SPM head is 10um. An SPM system including the SPM head is constructed to measure a grating structure which step height is 108nm.
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