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Displacement Sensor Using Mutual Inductance
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In this study, the displacement sensor using the phenomenon that the mutual inductance of two LC resonators is dependent on the
proximity distance is investigated. The inductance of the air core inductor was measured in the frequency range of 1~100 kHz and the
capacitance was calculated from the measured resonant frequency. When two LC resonant elements fabricated with the air-core
inductor and an external capacitor were close to each other, the signal obtained from the primary resonant element depended on the
proximity distance of two resonant elements. It was confirmed that the measured frequency characteristics of the output signal were
also depended on the proximity distance. The reason why the output signal changes were depending on the proximity distances could
be explained by the fact that the mutual inductance between the two resonator elements depends on the proximity distance.
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Fig. 1. (Color online) Photograph of air-core coil (a), equivalent
circuit (b) and schematic view (c) of the experimental setup.
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Fig. 2. Distance dependence of the inductance of primary coil.
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Fig. 3. Distance dependence of the mutual inductance and coupling
factor.
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Fig. 4. (Color online) Frequency dependence of output voltage
calculated (a) and measured (b).
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Fig. 5. Distance dependence of output voltage measured at 2.5 MHz.
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