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Linearity Range of Eddy-Current Displacement sensor Due to Diameter of Conductor of Coil
KE T (ER), &M AT, He BT, duR #RT, EAk BT, & 2, Bk EET

Tsutomu MIZUNO (Mem.), Yusuke SHIMURA, Kenta DEGUCHI, Yoshinori KITAMURA, Yusuke SHIMIZU
Hiroki SHINAGAWA, Shigemi ENOKI

The extension of the linearity range of eddy-current displacement sensors is demanded. However, the relationship
between the diameter of conductor of the coils and the linearity range has not been clarified. In this paper, the
relationship between the diameter of conductor of the coils and the linearity range is clarified from both the
measurement and the theory. As a result, the calculation errors of the linearity range of sensor in the diameter of
conductor range from 50 um to 100 pm are within 4.3 %. The linearity range of sensors, with diameter of 90 um and
60 pm are 2.1 mm and 2.3 mm, respectively. Thus, linearity range is extending by 0.2 mm.

Keywords: eddy-current displacement sensor, linearity range, diameter of conductor, AC resistance, inductance,
quality factor
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(a) Coil (unit: mm).

Insulating film
(Polyamidimide)

(b) Conductor (unit: um, d = 50, 60, 70, 90, 100 um).
Fig. 3 Structures of coil and conductor.
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Fig. 7 Measured and calculated values of linearity range vs.
conductor of diameter characteristics of EC displacement sensor
(@d=90 pum : f=1.0 MHz, d=60 um : f= 1.3 MHz).
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