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Abstract: A novel micre-displacement sensor based on the thick film ceramic capacitor was deve-
loped for further study of the dynamics and kinematics states of objects in micro/nano circum-
stance. It was used to realize micro/ nane-scaled position sensing and operation, and establish
the related theories and methods to detect the displacement and stress in nano-scale. As to the
sensor, the signal processing circuit was integrated with the thick-film capacitor chip by thick
film hybrid integrated technology, in other words, the thick film circuit was used instead of the
printed circuit board (PCB), which effectively decreased the nonlinearity errors due to the tem
perature effect and parasitic capacitance. Thus, the resolution and stability of the micre-displace-
ment sensor were improved. The tests were carried out to investigate the performances of the

asprepared sensor. The results show that its resolution is better than 2 nm in the range of 0— 1 000 nm
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and the stability of the sensor is significantly increased, which is sufficient for detecting the nane-
scaled variation of displacement. Furthermore, the advantages of the integrated thick film circuit
compared with the PCB were discussed in terms of material properties and optimal designs of elec-
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tric circuits.
Key words: micre- displacement sensor; thick film circuit; ceramic capacitor; resolution; inte-

grated optimization
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Fig. 1 Technological flow chart of micre-displacement sensor based

on the thick film ceramic capacitor
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Fig 4 Test results of the integrated micro-displacement sensor
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