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A Study on a Capacitance Displacement Sensor
for the Ultraprecision Measurement
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ABSTRACT

This paper discusses several design factors of a capacitance displacement sensor with a numerical

method and several experiments and describes guide lines of the design of this type sensor. We
introduce the charge density method for the analysis of this type sensor, which has feasible accuracy
and efficiency. The analysis of this type sensor with the charge density method agrees with

displacement sensitivity experiments of a circular plate capacitance sensor with the sensor amp based

on the charge transfer principle.
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Fig. 2 The charge density method
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Fig. 3 Configuration of the sensor
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Fig. 4 Earthed terminal flat-circular sensor

with increasing gap and fixed area
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Fig. 4 Earthed terminal flat-circular sensor

with increasing gap and fixed outer radius
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Fig. 6 Sensor amp basic circuit
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Fig. 7 Sensor test plate configuration
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