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Abstract: Harmonic and electromagnetic interference (EMI) filters are two important output filters used to sup-
press the harmonic distortion and EMI noise in grid-connected inverters. Harmonic and EMI filters are combined by
planar magnetic integration to reduce the volume and weight. Through the selection of an appropriate magnetic core, the
common mode and differential mode inductors are integrated into the same core by drawing PCB planar coil. To
integrate the discrete capacitors and further realize the planar magnetic integration of EMI filter, the dielectric is
inserted into the PCB and the layer connection mode is reasonably planned. A symmetric LCL filter is used to replace
the traditional asymmetric structure of magnetic integration. Furthermore, by designing the air gap in the center pillar of
the magnetic core and reasonably arranging the planar windings, the inductors of LCL harmonic filter are also
integrated into the same magnetic core unit to form an LCL-EMI planar magnetic integrated filter. A gallium nitride
single-phase inverter platform was built, and the LCL-EMI filter with planar magnetic integration was experimentally
analyzed to verify the feasibility of the planar magnetic integration method.
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Fig. 1 Equivalent models of two filtersunder
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Fig. 3 Structures of planar magnetic integration
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Fig. 4 Planar winding structure of LCL-EMI filter
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