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Abstract: Different winding schemes for a toroidal inductor can affect its magnetic field leakage, which will
intensify the near-filed coupling of an electromagnetic interference (EMI) filter. First, the effect of equivalent radial
current and tangential current on magnetic field leakage was studied by using the partial element equivalent circuit
method, and it was found that the equivalent current loop composed of tangential current was the main source of axial
magnetic field leakage in the toroidal inductor. Then, a winding scheme was proposed, in which a PCB was sandwiched
by two magnetic cores to generate reverse current loops above and below the PCB for magnetic field cancellation. In
the experimental link, three-dimensional finite element simulation was conducted to demonstrate that the proposed
scheme can further reduce the axial magnetic field leakage while maintaining a similar inductance as the traditional
scheme. The impedance and insertion loss tests of the EMI filter were conducted, and it was verified that compared with
the traditional scheme, the novel scheme can weaken the influence of high-frequency parasitic parameters on the inductor’s
impedance characteristic, thereby further optimizing the high-frequency filtering performance of the EMI filter.
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Fig. 3 Schematic of magnetic flux density generated by radial current at point P
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