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Abstract: To solve the problem of inaccurate peak demodulation resulted from the system uncertain
phase shift in Amplitude Modulation (AM) for a capacitive displacement sensor, an AM capacitive
displacement sensor based on an improved delayed feedback peak detector circuit was proposed and its
applied functional blocks and circuits were investigated. Firstly, the measurement principles of the
AM capacitive displacement sensor and its detection circuit were analyzed. Based on generation princi-
ple of phase shift with the AM signal, an improved delayed feedback peak detector was presented a-
gainst the problem of inaccurate peak demodulation. Then, the AM capacitive displacement sensor
was prototyped using printed circuit boards and its performance indicators were tested as well. Final-
ly, experimental results and errors were discussed. It indicates that the linearity of the delayed feed-
back peak detector circuit is better than 0. 05%, the data shift of prototyped sensor is less than 10

nm/30 min, and the maximum deviation of sensor is 36 nm within the measuring range of 0~25 pm.

W7 HH3:2012-06-15;181T H#1:2012-09-05.
HETH:FHEHARERES (I F) BT H (No. 51075096) ; My 7145 B8 2% )9 |6 A 5 3 4 %8 B35 B (No. LC201038/
£0000045-6-10400-01)



55113

) 2R A5« A R R A L R A TR 1 U A 04 Pl B R

2445

It concludes that the delayed feedback peak detector circuit can effectively solve the problem of inaccu-

rate peak detector resulted from the system uncertain phase shift, and the proposed AM capacitive

sensor can satisfy the requirements of high precision measurement.
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Fig. 1 Block diagram of sensor system
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Fig. 2 Block diagram of front end circuit
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Fig. 3 Comparison of sensor circuit signals
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Fig. 4 Schematic of phase sensitive detector
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Fig. 6 Function curve of peak detector circuit
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