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Fig. 1. (Color online) Plan view(a) and side view(b) of magnetic
concentrator with Hall elements on silicon substrate.
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Fig. 2. (Color online) Geometricd model for FEM analysis.
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Fig. 3. (Color online) BH curve of magnetic materia used for FEM
analyss.
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Fig. 4. Thickness dependence of magnetic field in z direction
measured a 0.1 um under magnetic concentrator and apparent
relative permesbility calculated with equation 7 and 8.
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Fig. 5. Thickness dependence of magnetic field in z direction
measured at 1~20 um under magnetic concentrator.
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Fig. 6. Edge shape dependence of magnetic field in z direction
measured at 1~20 um under magnetic concentrator.
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Analysis of Magnetic Concentrator of Magnetic Sensor
by Using Finite Element Method

Kwang-Ho Shin*
Department of Information & Communication Engineering, Kyungsung University, Pusan 608-736, Korea
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In this study, magnetic concentrators which could be used to enhance sensitivity of Hall effect sensor were anayzed by using FEM.
The parameters for FEM analysis were the thickness and edge shape of magnetic concentrator and relative position of magnetic
concentrator against Hall element. Magnetic field in z direction decreased with increasing of the thickness of magnetic concentrator, of
which tendency was smilar to apparent relative permesbility calculated with demagnetizing factor of magnetic concentrator. There
were optimal thickness and edge shape of magnetic concentrator according to the relative position of magnetic concentrator against

Hall element.

Kyewords: magnetic concentrator, Hall sensor, finite element method
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