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Realization of Minimum Volume Design of Noise Filter for Power Converters Based
on Parasitic Impedance Estimation Techniques
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This study has investigated a minimum volume design procedure for EMI
filters with considering wideband frequency characteristics of filter components based on a
parasitic impedance estimation method. First, a stray capacitance estimation method for toroidal
inductors has been proposed. Next, the stray capacitance estimation method was extended to
two-winding common-mode inductors. Furthermore, the minimum volume design of common-mode inductors
connected to a three-phase PWM inverter®s output side has also been studied. As a result, it was
clarified that the core"s magnetic flux density limits the common-mode inductors® volume for the low
switching frequency, and the core®s relative permeability limits the common-mode inductors® volume
for the high switching frequency.
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