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EMI Noise Source Impedance Extraction Method Based on SP-DE Algorithm

Ma Hao,Pei Yakang,Zhao Yang,Zhang Cheng, Sun Yiqun,Zhou Mengxia
(School of NARI Electrical and Automation, Nanjing Normal University, Nanjing 210023, China)

Abstract: EMI filter is an effective means to suppress conducted EMI noise,and accurate noise source impedance extrac-
tion is the key to filter design. Traditional impedance exiraction methods,such as the scattering parameter( SP ) method,
dual current probe method,etc. ,can only extract the amplitude and phase information of the noise source impedance ,and
cannot accurately describe the impedance characteristics of the noise source. In view of this,this paper proposes a noise
source impedance extraction method combining the SP method and the differential evolution( DE ) algorithm. This method
can accurately extract the equivalent circuit parameters of the noise source impedance and provide an important reference
for its filter design. This method first obtains the noise source impedance information according to the SP method, and
then uses the DE algorithm to process the impedance information to determine its equivalent circuit parameters. Finally,
the EMI filter is designed according to the extracted internal impedance equivalent circuit parameters. Taking a switching
power supply as an example, the filter design and conducted EMI noise suppression experiments are carried out on the
basis of the method proposed in this article. The experimental results show that the filter designed on the basis of the
SP-DE method has a better suppression effect of conducted EMI noise.
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