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Development of high quality factor inductor using ma%netic particle with
insulated surface film / dielectric composite core for UHF band
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The iron based magnetic particles with surface oxide film heat-treated in
the air were filled as a magnetic core between the windings of the RF spiral inductor. The Q-factor
of the composite core inductor was 20% higher than that of the same size of the air-core inductor at

0.4 to 2.4 [GHz]. It is considered that eddy current loss in the composite material and proximity
effect of the inductor can be reduced, which is a big finding.

In addition, the composite core RF inductor was used for the LC series resonance RF simulation
circuit, reflection coefficient in the circuit using the composite core inductor decreased by about
0.5dB as compared with the case of the air core. The resonance half-width width in the circuit using

the composite core inductor was also narrower than that of the air-core inductor case. This
suggests that the resistance of the circuit was reduced, it was the most important finding of this
research, its superiority was demonstrated and satisfied the initial goal.
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