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Displacement Sensor Fabricated with LC Resonators
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In this study, the LC resonators were fabricated with ferrite cores and external capacitors, and then their characteristics were
investigated for the purpose of developing new displacement sensor. The frequency dependence of impedance of single resonator was
estimated. There were two resonance peaks on the impedance spectrum; one by self inductance and the other by mutual inductance.
The resonance frequency was shifted linearly in direct proportion to displacement of the resonator showing the proposed device, a pair
of LC resonators, could be used a precision displacement sensor.
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Fig. 1. (Color online) Photograph (a) and equivalent circuit (b) of the
fabricated displacement sensor.
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Fig. 2. (Color online) Frequency dependence of impedance of single
resonator according to external capacitance.
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Fig. 3. Frequency dependence of impedance of coupled two LC
resonators.
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Fig. 4. (Color online) Frequency dependencies of reactance calculated
with 1.3 mH and 3 mH.
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Fig. 5. (Color online) Calculated and measured reactance spectra.
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Fig. 6. (Color online) Distance dependence of resonance frequency.

= GolAAl "k Fig. 62 F 337k Agdl wE2e
s (Fig. 39149 HWH v=2)e] WsE veRd A
o2 JuUAZAHS 3 AFE 0.1-3.6 mAE H3A)7H
A Z7gsIaitt
5~17mmz T XAl A7} Wkl w315
JJ—,: AEHo 7 WMaldhaf~6kHyS & 5 ot AF7}
A Aolde ALE HEARRAE o8 4 W] H
ol W54 Eellee 34T 5 itk 22y, il
S7gsisle wWe] FbgAdel 1 oS
2 um =] HEA Eallse] dojd Aew
At 75 RSARIEHAE ol&etiA Halles =
g8 oPgelet. Fig. 601X & = Sh=ol, Q7F ARE Ws}
AIZIEEEE W9fel tigh fads weks-S 2o} (1T
ﬁ7é < fEl RS A @ W IXIFueTE A1
o2 A= AL FRo|E 0] daFAkso] 7R
(XWH =710l efEsp] Wiigelt). &, AaFAEo] AXA
AR} Ao s FA Ha, o= sx1Fuee] AstE
vehhs Aol

v. 4 =

B Arelde A2 Bgle] waliNg s SleA,
sgjoleziolel SMDEIS] ATNEIE ol8sleld LeER)
718 AFela 1 54e BAST. A 5719 S

4G BN A 9 AUAEAE olgsleln BT}
=2 248

d T des T UgT F Y TRV A
Aol s v ez FurEAele F e v=rt v
E}I;}-_,j 242}y A NG EI A9} AE Qe 0] oJdke) 2J5A
HEE o2 FASRIE, SRR e
A= T 3R] ARy 5~17mme W A
o= Bﬂi@}ﬂ" % %= 99, Ful OFgA (-1 Hoy 1S
w thEF 2 um RO HASA Edleo] IS Aow FH4
HAet.

HAlel =2

o] =F& 201480 d%
o ATE RS

Bvieka AR L] o))

References

[1] P. B. Kosel, G. S. Munro, and R. Vaughan, IEEE Trans.
Instrum. Meas. IM-30, 114 (1981).

[2] Mohammad Reza Nabavi and Stoyan N. Nihtianov, IEEE Sen-
sors J. 12, 3346 (2012).

[3] N. Lagakos, T. Litovitz, P. Macedo, R. Mohr, and R. Meister,
Applied Optics 20, 167 (1981).

[4] James S. Martin, Douglas J. Fenneman, Fabien T. Codron,
Peter H. Rogers, Waymond R. Scott, Jr., Gregg D. Larson, and
George S. McCall II, Proc. SPIE 4742, Detection and Reme-
diation Technologies for Mines and Minelike Targets VII, 606
(2002).

[5] M. M. Miller, P. Lubitz, G. A. Prinz, J. J. Krebs, and A. S.
Edelstein, IEEE Trans. Magn. 33, 3388 (1997).

[6] M. R. Nabavi and S. N. Nihtianov, IEEE Sensors J. 12, 3346
(2012).

[7] D. Howard Dellinger, L. E. Whittmore, and R. S. Ould,
National Bureau of Standards (C74, Retrieved 2009-09-07)
(1924), pp. 249~249.



