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Study on influence of transformer parameters on
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capacitive displacement sensor

LIU Xin, WANG Longqi, YU Tao, SUI Yanlin, CHEN Yongkun, CHEN Yuzhu
( Changchun Institute of Optics, Fine Mechanics and Physics( CIOMP) , Chinese Academy of Sciences,
Changchun 130033, China)

Abstract: On the basis of mathematical model and noise model of the existing bridge circuit, the influence of
transformer parameters on capacitive displacement sensor used for space gravitational wave detection is studied.
The simulation analysis shows that when transformer 1 with quality factor of 197 and inductance value of 4. 4mH
and transformer 2 with quality factor of 395 and inductance value of 4. 37 mH are used , the difference of equivalent
output impedance of the bridge is about 0.5 times,and the difference of output voltage noise is 1.4 times. On this
basis, two transformers are used for the experiment. The output voltage noise and capacitive sensing noise of the
circuit are measured at the frequency point of 0. 1 Hz, the circuit output noise is 29 and 24.7 wV/A/Hz ,and the
capacitive sensing noise is 1.1 and 0. 95 aF/4/Hz. When the inductance value is similar, transformer 2 with higher
quality factor is used,the circuit output voltage noise is lower, and the capacitive sensing noise is lower. The test
results provide a research direction for improving the performance of sensor system in subsequent experiments.
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