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Fig.2 Equivalent circuits of common-mode
and differential-mode filter
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Fig.3 Amplitude-frequency curves of common-mode
and differential-mode insertion gain
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Fig.4 Calculation of cut-off frequency
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Fig.5 Simulative spectrums before inserting filter

Bk P A i A B R b R 6 Frs 1y 8
M P L AR IR P R e A IR P ) ELARE AT UL T RE
AR G i T A2 B 9 5K

F SCR3502 42 e WL 75 31 1) 552 56 e 2 i e 7
Jis A 7 (a) (b) 23 52 BE RS ACHT 5 AH 22 1
PO

H1 SEER P AT DRI AR BTG B, BES AR 4
A PR T AR TR | H A —E AR R

T S S 48 SR AN LA R e BT U
7 L85 A m MBS S W) B A3 AR L i AE JT G A
#1113 kHz Ak, f BT 2 19 1 75 L 52 BRI 29K 10
dB, XA JLRUR R A 1 58, U5 FEF BRI PCB



%91 B3, 4F L TR 07 S0 EMIL I BEAR TS (99)

120

80
40

u/dB

-40 :
10 10° 106 107

f/Hz
(a) b i

120

60

u/dB

—~60 . :
10 10° 10°¢ 107
f/Hz
(b)) FAENGE R At

120

80
40

u/dB

-40 : ‘
10 10 10° 107
f/Hz
(c) ZEMENE 75 I %
B 6 NSNS G MR  E g

Fig.6 Simulative spectrums after inserting filter
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and after inserting filter
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EMI filter design based on noise simulation
QIU Yan,XIAO Lan,CAO Haigang

(College of Aeronautics & Astronautics, Nanjing University

of Aeronautics and Astronautics,Nanjing 210016, China)
Abstract: The method of EMI(Electro Magnetic Interference) filter design based on the simulative noise of
switching power supply is put forward. The noise amplitudes under different parasitic parameters are
simulated with SABER software for the Boost Power Factor Corrector and it is found that:the differential
-mode noise is mainly induced by the high frequency models of power devices and the common-mode noise
is mainly related to the high-frequency parameters of passive devices,which increases with the increase of the
drain-to-ground capacitance of MOSFET. With the consideration of the aforementioned causes,the common
-mode noise is separated from the differential-mode noise by noise simulation,based on which,the cut-off
frequency of common-mode filter or differential-mode filter is calculated with insertion voltage gain method.
The EMI filter is thus designed. The experimental results show the correctness of the proposed design method.
Key words: EMI filter; simulation; insertion voltage gain; common-mode filter; differential-mode filter



