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Abstract: The electromagnetic interference (EMI) filter is an effective approach to suppressing EMI. However,
due to the influence of high-frequency parasitic parameters, EMI filters are difficult to effectively suppress
high-frequency EMI noises. In this paper, the characteristics of high-frequency parasitic parameters of EMI filter
components including common-mode (CM) inductor and X capacitor are analyzed, and a high-frequency model
exhibiting the wide-band impedance characteristics of filter components is established. Moreover, the influence of
frequency-varying permeability of ferrite cores on the parasitic parameter cancellation effect is analyzed. The extraction
method for the equivalent parallel capacitance of the CM inductor is investigated, the selection of CM inductor
cancellation capacitance is optimized, and the wide-band noise filtering of the CM inductor is realized. The wide-band
noise filtering characteristics of the whole EMI filter are predicted by finite element simulation. Combined with the
simulation and experimental test of insertion loss, the effectiveness of the proposed EMI filter frequency-domain
modeling method and the selection basis of CM inductor cancellation capacitance considering the frequency variation of
permeability was verified.
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