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Inductive Coupling Estimation System Using Loop Current Model of Mounted Circuit
Components
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A novel estimation method of magnetic coupling coefficients between
printed-circuit-board-level traces and components using a near field information was investigated
and proposed. First, a simple one-turn loop current model with uniform current distribution was
proposed as the equivalent magnetic source of the traces. The measured magnetic near-field
distributions above the traces at 1 GHz were input to the trained classifier or regressor to
estimate the geometry of the loop current models. Next, the magnetic coupling coefficient between
two traces was estimated through calculating the coupled magnetic flux between the estimated loop
current models. The magnetic coupling coefficients between the loop current models estimated by
measured magnetic near-field distribution agreed with the coupling coefficients calculated by the
full-wave simulation within 10%, which indicates the feasibility of estimating the magnetic field
coupling by the proposed method.
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