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An Inductive Micro Position Sensing System and Analysis
of its Response Characteristics

Dong-June Choi *, In Mook Choi * and Soo Hyun Kim*

ABSTRACT

This paper presents a new design of an inductive position sensing system with high sensitivity. The designed system
consists of the driving coils, position-detecting coils, movable cores, and closed loop formed magnetic blocks. To obtain
high sensitivity we design a symmetric and closed loop type measuring system with small aif—gaps. The elements that
affect the system characteristics are turn ratio, excitation frequency, air-gap size, capacitance effect, and load resistance.
By experimental investigation, the influences of these elements are examined and the system parameters are selected.
The sensitivity of the newly designed system is greater than 2800 mV/(V mm) and the linearity error is below + 0.10%
in the range of £ 200n m.
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Fig. 1 Schematic diagram of the proposed system
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Fig. 2 3D view and the dimension of the proposed system
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Fig. 3 Flux distributions according to input position

(b) Upward position
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Fig. 4 Flux paths near cores
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Fig. 5 Overlap area according to movement of the cores
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Fig. 6 Photo of the experimental setup
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Fig. 7 Frequency responses according to turn ratio
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Fig. 8 Frequency responses according to load resistance
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Fig. 10 Sensitivity and linearity error of the experimental

test results
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