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Suppressing Common Mode Current by Using Electromagnetic Losses
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Abstract : The common mode current conducted through chassis and cables is a major cause for electromagnetic interfer-
ence in an electric vehicle. Based on the transmission line theory,we suggest a new approach to suppress common mode
current by using electromagnetic losses. In practice,the lumped-elements ladder network with the coils filled with mag-
netic lossy materials and the capacitors filled with electric lossy materials are adopted to construct the corresponding
device. The effects of the electromagnetic losses on common mode current existed in chassis and cables are discussed by
solving the simultaneous equations of the transfer matrix ones. The results show that the electromagnetic losses can effec-
tively suppress common mode current in a wide frequency range. This method can also be used to suppress the common
mode current existed in photovoltaic grid connected inverter,ship power systems,printed circuit boards,and so on.
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Fig.3 Distribution of common mode current in cables
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Fig.4 Distribution of common mode current in cables connected a common mode inductor

(x is the distance between the power converter output port and common mode inductor)
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Fig. 6 Distribution of common mode current in cables connected an electromagnetic losses composite device

(x is the distance between the power converter output port and electromagnetic losses composite device)
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