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Common-mode radiation analysis of the differential line pairs caused
by unbalance placement on the printed circuit board

WANG Chao, SONG Ke-zhu
(Department of Modern Physics, University of Science and Technology of China, Hefei 230026, China)

Abstract;: Common-mode inductance of the differential line pairs on the printed circuit board (PCB) was
analyzed, and the antenna theory was used to estimate the common-mode radiation of these differential line
pairs. FDTD (finite-difference time-domain) method was used to calculate common-mode radiation of
differential line pairs and estimate the deterioration of common-mode radiation when the differential line
pairs are close to the board edge. The common-mode radiation suppression effect caused by reducing the
distance between the two lines and the usage of the guard trace was investigated. The placement rule of the
commonly used high speed connection level in PCB was proposed, and common-mode radiation suppression
of the guard trace was discussed.
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Fig.1 Mechanisms driving common-mode current
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Fig. 2 Section models of single line

and differential line pair
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Fig. 8 Guard trace simulation model and

the radiation common-mode reduction effect
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