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Study of the LC resonance giant magneto-impedance effect”

Pan Hai-Lin Cheng Jin-Ke Zhao Zhen-Jie He Jia-Kang Ruan Jian-Zhong Yang Xie-Long Yuan Wang-Zhi'
Department of Physics  East China Normal University ~Shanghai 200062  China
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Abstract

CoP/Insulator/BeCu composite wire incorporating a capacitor was prepared by chemical deposition. This new type of
composite wire functions as an LC resonance circuit element by itself in which large LC resonance giant magneto-impedance
LCR-GMI effect was observed when the driving frequency approached to the LC resonance frequency. The properties of LCR-
GMI in the composite wire with a length of 9.5 cm were investigated. Its LCR-GMI ratio and field sensitivity are 487.5% and
0.46%/A m™" at the resonance frequency of 29 MHz respectively which are higher than those of the ordinary composite wire.
When the carrier frequency deviates from the resonance frequency LCR-GMI ratio decreases obviously showing distinct
selectivity of frequency. Meanwhile we proposed an equivalent circuit model based on the characteristics of the LC resonance
composite wire and simulated the experimental curves. The simulation results agreed well with the experimental data. Using the
equivalent circuit model we analyzed the physical mechanisms of LCR-GMI and the influence of wire length on the LCR-GMI

effect.
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