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New Connection Based on LC Unit for Its Application in Planar EMI Filter

Gong Min, Wang Shishan, Song Zheng

(College of Automation Engineering, Nanjing University of Aeronautics & Astronautics, Nanjing, 210016, China)

Abstract: The L.C unit is an important component of the EMI filter for its easy "inductance-inductance"

integration, and usually the ideal L.C unit is composed of the double helix structure. Based on the differ-

ent ways of connection on LLC units, a new structure is presented, which is mainly used for the integra-

tion of common-mode inductors and differential-mode capacitor. According to the transmission line the-

ory, the equivalent model of LLC units is established, and then the parameter models of the new struc-

ture are analyzed under the conditions of the differential-mode current and the common-mode current.

Moreover, the research shows that the proposed model has larger common-mode inductor, which is also

confirmed by the corresponding experiment.
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Fig. 1 Annular LC unit with core
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Fig. 2 Model of LC unit
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Tab.1 Parameters of LC unit mm
&5 0.65
WL e £ It &2 0.08
2% I [ 5 1.38
R 10. 0
Pl % e Al AR 20.0
A JE 0.86
Sl 10 10 10 10

f/MHz
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Fig. 3 Relationship between relative dielectric constant

of CCTO materials and frequency
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Fig. 4 Inductance value of LC unit
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Fig. 5 Capacitance value of LC unit
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Fig. 6 Distributed capacitance
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Fig. 7 Equivalent model of planar LC unit with multi-

turn coil structure
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Fig. 8 Current distribution of common-mode currents
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Fig. 9 Current distribution of differential-mode currents
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Fig. 13 Lumped parameter circuit of high source im-

pedance and low load impedance
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Fig. 14 Lumped parameter circuit of low source imped-

ance and high load impedance
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Fig. 15 Lumped parameter circuit of high source im-

pedance and high load impedance
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Fig. 16 Lumped parameter circuit of low source imped-

ance and low load impedance
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Equivalent of circuits differential-mode and
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Fig. 18 Flux distribution of differential-mode excitation
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