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(c) equivalent circuit of the division model
Fig.1 Modeling of a test conductor
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Fig.4 Two tested conductors.
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Summary.
Shape Optimization of High Frequency
Current Carrying Conductor by Skin Effect Visualization

Kohei Kuroda Yoshifuru Saito
Graduate School of Engineering, Hosei University

High frequency operation of all conductors used in electrical/electronic devices causes the skin effect
in the current carrying conductors. In particular, employing high frequency system bus in modern high
speed computer leads to the serious skin effect, which is one of the causes of thermal loss.

In the present paper, we try to visualize the skin effect in various frequencies when flowing high
frequency current in the conductors with various cross sectional shapes. Referring to the visualization of
skin effect, we try to searching for the optimal cross sectional shape of conductor distributing the currents
uniformly. This means that the conductor having optimal cross section is capable of flowing high current
without high thermal cupper loss. To visualize the current distribution, i.e., skin effect, it is essential to
solve one kind of Helmholtz equations. We employ a semi-analytical method which reduces the partial
differential equation into a set of equivalent electric circuits. Evaluation of each of the branch currents of
the equivalent electric circuits visualizes the current distribution reflecting the skin effect.
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