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Design of Compact Common Mode Noise Absorption Filter
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Abstract

In this paper, a compact common mode filter using passive elements is designed and fabricated. To design a common mode filter
with required frequency response, the equivalent circuits of the common mode filter in differential mode and common mode were
analyzed. Compared with the former filter using a /4 resonator, the size of the proposed structure was reduced by 60 %. The fabricated
common mode filter has a maximum differential mode insertion loss of 1.2 dB and a minimum common mode absorption efficiency
of 78.2% in the CMA - bandwidth of 27.5 %.
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Fig. 1. The equivalent circuit of CMF.
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Fig. 2. The equivalent circuit in differential mode.
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Table 1. The impedance, S parameter conditional equation.

Differential mode Common mode
Zn =0
Zzn CM — =50 9
S-parameter |S,11=—30 dB |S,11/=—20 dB
condition 1S, o1/=—1 dB S, 0,/=—30 dB
® 2. CMF A4 3etvg
Table 2. CMF design parameter.
Element Value Element Value
Z, 87 Q 0, 14.5°
0, 34° R 33 Q
Z, 87 Q Cy 0.3 pF
0, 28° Cy, 0.6 pF
Z, 50 Q C. 0.4 pF
0, 90° Co 0.6 pF
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Fig. 4. Photograph of the fabricated CMF.
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Fig. 6. Common mode absorption efficiency.
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