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Development of Conducted Emission Noise Modeling and Simulation Technology for On-Board Charger
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Abstract

Recently, noise problems in power circuit systems such as an On-Board Charger (OBC) have become more serious due to their
higher speed switching specifications. High-frequency conducted noise over 1 MHz is mainly caused by common-mode noise and has
complicated frequency characteristics. It significantly depends on unexpected coupling between a line and structures. To consider
these characteristics, it is necessary to perform a full-wave simulation. But such simulation is too long to be applied at the design stage.

So, we have developed a precise equivalent circuit model including a mechanical structure by using impedance measurement and
simulation to extract highly accurate propagation characteristics of the structure. Applying this proposed modeling to an OBC circuit,
the model has been validated to be able to precisely simulate conducted emissions up to 30 MHz.
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Fig. 1 Conducted noise simulation flow
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Fig. 4 Frequency responses of capacitor and equivalent circuit
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Fig. 5 Cable’s equivalent circuit and inductance characteristics
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Fig. 8 Conducted noise model considering board and chassis
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