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Common-Mode Noise Suppression in Switched-Mode Power Supply Boards
Using Segmentation Method
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Abstract

In this paper, we present a design technique for the suppression of common-mode(CM) noise in switched-mode power supply boards
using the segmentation method. By applying the segmentation method, the example structure is decomposed into two segments with
decoupling capacitors and a recombination matrix is extracted for the segments. The effects of the decoupling capacitor on CM noise
suppression are examined. The simulation time is significantly reduced on using the segmentation method.
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Fig. 1. Common-mode noise coupling problem.
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Fig. 2. Application of segmentation method.
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Fig. 3. Simulation results using segmentation method 1.
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Fig. 4. Simulation results using segmentation method 2.

A&t 7399 AlEd ol A7 ZHt 5983 1302
o FRES AAIHE 44O H AE A &
Al 3|
3
[¢]

dol A ol 13]

N.a =
B =R HYHT PCBoA LA etE FERE
To|Z AS &0 E AFYo|HE] Y3 1ERE
& | A71He AA AT HAZSY AfAIE Y gl o}
2 TE5EE o|2 7 oS #As 2ET 9
719 84S ASsTh

References

[1] T. Ninomiya, K. Harada, and M. Mamon, "Common-
mode noise generation in a DC-to-DC converter," in
1979 IEEE Power Electronics Specialists Conference,
San Diego, Jun. 1979, vol. AES-16, no. 2, pp. 256-263.

[2] G. Feng, J. Fan, "Analysis of simultaneous switching
noise coupling in multilayer power/ground planes with
segmentation method and cavity model," [EEE Tran-
sactions on Electromagnetic Compatibility, vol. 52, no.
3, pp. 699-711, Aug. 2010.

[3] T. Okoshi, Y. Uehara, and T. Takeuchi, "The segmen-
tation method-an approach to the analysis of microwave
planar circuits," IEEE Transactions on Microwave Theory
and Technology, vol. 24, no. 10, pp. 662-668, Oct. 1976.

[4] J. B. Preibisch, X. Duan, and C. Schuster, "An efficient
analysis of power/ground planes with inhomogeneous
substrates using the contour integral method," IEEE Tran-
sactions on Electromagnetic Compatibility, vol. 56, no.
4, pp. 980-989, Aug. 2014.

[5] Murata. https://www.murata.com/products/capacitor.

145



