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Analysis of Electric Field Coupling Characteristics between Two Cables by
an Isolation Barrier Using a Mode-Matching Method
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Abstract

In this study, the shielding performance of an isolation barrier, intended to reduce electromagnetic interference between cables, is
presented using mode-matching analysis. The geometric parameters related to cables, isolation barriers, and other environmental objects
are modeled. Subsequently, after dividing the overall analyzed space into multiple subregions, the potential expression for each subregion
is derived using the Laplace equation in conjunction with the superposition principle. Next, the Dirichlet and Neumann boundary
conditions are applied to the interfaces between the subregions to compute the modal coefficients included in the potential expressions.
The decoupling performance corresponding to variations in the height and thickness of the isolation barrier is investigated using the
resulting modal coefficients. The results indicate that the decoupling performance improves as the height and thickness of the isolation
barrier increases. Further, the decoupling performance is not significantly enhanced in the range over a certain height and thickness.
The results of this study provide valuable information on the decoupling performance of isolation barriers in various industries, including
cable installation.
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