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A Study on the Characteristics Analysis of Hybrid Choke Coil
with Reduced Parasitic Capacitance suitable for LED-TV
SMPS
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Abstract

This paper describes the parasitic capacitance modeling according to the coil structure, section bobbin and
winding method for hybrid choke coil with reduced parasitic capacitance capable of the EMI attenuation of
broad bands from lower frequency to higher frequency applied in the EMI attenuation filter of LED-TV SMPS.
Especially, the hybrid choke coil with reduced parasitic capacitance(C,) proposed in this paper can reduces the
parasitic capacitance(C,) by adopting the winding methods of rectangular copper wire, compared to the
conventional common mode choke coil with the winding method of automatic type. The first resonant frequency
of the proposed hybrid choke coil has a tendency to increase as the parasitic capacitance is smaller and its
impedance characteristics, especially in the high frequency bands, improves as the first resonant frequency
increases. In the future, the proposed hybrid choke coil with reduced parasitic capacitance shows it can be
actually utilized in not only LED-TV SMPS but also various applications such as LED Lighting, Note-PC
Adapter, and so forth.
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Fig. 1. Low frequency model of CM choke coil : (a)
Simplified impedance equivalent circuit @ open
circuit on the secondary side, (b) Simplified
impedance equivalent circuit : Short circuit on the
secondary side
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High frequency model of CM choke coil : (a)
Simplified impedance equivalent circuit open
circut on the secondary side, (b) Simplified

impedance equivalent circuit : Short circuit on the
secondary side
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Fig. 3. High frequency modelling and parasitic capacitance
equivalent circuit of conventional CM choke cail
with the winding method of Automatic type(Type
A
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Fig. 4. High frequency modelling and parasitic capacitance
equivalent circuit of proposed Hybrid choke coil
with reduced parasitic capacitance(Type B)
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Fig. 5. Impedance characteristics of Type A and Type B
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Table 1. Characteristic values of Type A and Type B
E 1. Type A2} Type Bel SAMZt

Type fi[KHz] | Lg(uH) | Ly[mH] | C,[pF]
Type A 346 80.32 12.6 13.83
Type B 800 142.39 12.7 1.56
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Fig. 6. EMI filter structures, CE and RE experimental
results of Type A((a) and (c)) and Type B((b) and
(d)(110[Vv], 60[Hz]
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