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A Study on Characteristics Analysis of Common-Mode Choke

with Reduced Parasitic Capacitance

Jae-Sun Won', Hee-Seung Kim® and Jong-Hae Kim "

Abstract

This paper presents the intra capacitance modeling based on the winding method and section bobbin for CM
choke capable of EMI attenuation of broad bands from lower to higher frequency bands and high frequency
type common-mode choke capable of EMI attenuation of high frequency band used in the EMI Block of
LED-TV SMPS. The case of high frequency type CM choke can be explained by the parasitic capacitance of
three types of CM choke. The winding method of section bobbin type is smaller than the others. The first
resonant frequency of the proposed CM choke tends to increase as the parasitic capacitance becomes small and

its impedance characteristics improved performance as the first resonant frequency increases. The CM chokes

of the proposed section bobbin type shows that in the future, the method may have practical use in
LED/LCD-TV SMPS and in several applications, such as LED lighting, adapters, and so on.

Key words: Common-mode choke,

characteristic, Multi—section type, EMI characteristic
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(a) Low frequency CM choke (b) High frequency CM choke
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(c) Impedance characteristics of low and high frequency
CM chokes

Fig. 1. Comparison of characteristics of CM chokes.
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(Left) Open circuit on the secondary side
(Right) Short circuit on the secondary side

Fig. 2. Impedance characteristics of CM choke(CV410280S Sample).
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(b) Simplified impedance model : Short circuit on the secondary

Fig. 3. Low frequency model of CM choke.

a9 2% odyda BA7] (Agilent 4395A)E o]&3}
o] Aol A-g¥o] gl Tike] CV410280S 28[mH] &
BEE 23 399 22k 55 9= 2 AUgs ue
dud s =4 Ajolt}

=4 dudzo] yehd 37 Fug dggEz <
yEa BAS Sgsitt B oA HY3 AFuE &
A4 fo]stz AFoJshy F Fukg fyo] el A ]
Fs dubdo R AL o= FAMYE Wolry]
uj o] FAlSHES gl

3+(100[KHz] ~ 1[MHzDol&tell A o] A5t QIYd 2=
3 Avg 382 19 3(a)
o} o] 2uje] Azl ag Vel 4 glth



The Transactions of the Korean Institute of Power Electronics, Vol. 20, No. 2, April 2015 139

c
1L
"
2Ry
—VVVv— R
1k:
Ay N
N AAATVWN—
Likg
O CAAAT T\ AAAS
Ol YY" YO
Lk
L~
21,
AA lM Rikg
2Ry
1L
LA )
C

(b) High frequency model
Fig. 4. High frequency model of CM choke.
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(a) Winding structure and its equivalent circuit model(Type A)
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(b) Comparison of simulation and experimental impedances
Fig. 5. Impedance characteristic by high frequency equivalent
circuit model of CM choke.
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(a) Simplified impedance model : Open circuit on the secondary

Cyis neglected by the short circuit on
the seconda

(b) Simplified impedance mode!l : Short circuit on the secondary

Fig. 6. Low frequency model of CM choke.
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Fig. 7. Impedance characteristics according to magnetizing

inductances(Lm) and parasitic capacitances(Cp).
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Fig. 8 Analysis of CM choke with auto winding(Type A).
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(a) Visual appearance of sample(Black box)
(b) Winding structure and equivalent circuit of the
parasitic capacitance(Blue box)
Fig. 9. Analysis of CM choke with auto winding(Type B).
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Fig. 10. Multi-section CM choke with auto winding(Type O).
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(b) Winding structure and its equivalent circuit model(Type C)
Fig. 11. Comparison of high frequency equivalent circuit
model of CM Chokes(Type B and Type C).
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Fig. 12. Impedance characteristics according to the winding
structures and methods of Type A, Type B and Type C.
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