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Introduction

Systems

This paper presents the two dimensional (2D) Finite Element Method
(FEM) COMSOL model of a PCB-Coil layout. The model comprises
different coll layouts for a comparison. The scientific goal of the simu-
lation is to find an optimized arrangement considering a high quality
factor of the colil. The case of application for the simulated coils are in-
ductive contactless energy transfer systems with a low magnetic cou-
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Figure 1: Overview of an inductive CET system with reactive power compensation Vertex elements 130 Extra Fine
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Figure 5: Primary coil with ten windings on each
layer; absolute magnetic flux density
in mT and pattern of magnetic field lines
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Figure 2: 3D model of the coil system with 10 copper windings on a FR4 PCB board. Z s L Ty 10 A/ = 10— A o il I
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Figure 7: Magnetic flux density depending
on the distance measured from
the PCB'’s top etch layer for three
different coil arrangements
(see Figure 6)

Figure 6: Current density measured

in the center (35um) of the
. top winding; Coil arrangement
top to bottom: equal width,
Figure 3 right, Figure 3 left
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Figure 3: 2D-COMSOL model of Figure 3; sweep of copper winding width;
orange line indicates the cut plane for COMSOL 2D geometry

Conclusion

« Optimization increases the quality factor of a PCB caoill

Problem definition

* Magentic and electric fields physics

L » 3D simulation for final geometry based on CAD model
* Frequency domain with 500kHz

« COMSOL's optimization module can be used to verify more
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