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Evaluate Displacement Sensors’ Calibration Uncertainty Using Gray Theory
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Abstract:

When using displacement sensors to measure the Silicon wafer with high accuracy flatness, it isin general to calibrate the sensors to improve the calibration accuracy. This

research isaimed at designing a piezoelectric ceramic calibration system to calibrate two capacitive displacement sensors 2804/3890J which use for the Si plate measurement

by STPM can calibrate the sensor as the calibration interval is 8nm/1mv in order to improve the calibration accuracy. Building aGM (0, 2) model, it can establish the system

error regression model. Using it can get the best estimate of the calibrated results and determine its combined standard uncertainty. Compared with traditional model, the GM
(0,2) isvery precision and meets the requirements. Through simulating plate measurement simulation by STPM, It shows that the measure accuracy by STPM using these

two sensorsis about 56nm (A=20nm) .
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