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(Computation of Magnetic Thin-Film Head Field

with the Boundary Element Method)
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Abstract

The fringe field of magnetic thin-film head is calculated with the Boundary Element Method
(BEM), and the effects of a permeable underlayer to the head field are studied. It is found that the
BEM can be efficiently used for this complex problem consisting of three different permeable
regions, and the permeable underlayer effectively reduces the length of magnetic flux path and

increases the fringe field.
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Fig. 1. Cross-section of magnetic thin-film head.
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Fig. 2. Boundary integral path of magnetic head.
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Fig. 3. Cross-section of symmetric magnetic
thin-film head.
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Table 1. Simulation parameters of symmetric

magnetic head.

Parameter Value
Head dimension 6/13m
Conductor dimension 1.8/9. 9um
Head permeability 10000
Conducter current Q. 6amp
number of nodes on conductor boundary 48
number of nodes on ferrite boundary 24
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Fig. 4. Convergency diagram according to the
number of elements.
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BEM model of head cross-section.
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Table 2. Simulation parameters of nonsymmetric
magnetic head.

Parameter Value
Head dimension 11/35um
Conductor dimension 5/10um
Head permeability 2500 10
Conducter current 0. 6amp
Pole length P,, P, 4, 6um
Head gap length g lum
Pole heigth PH 9 um
Tape space, thickness St 1, 1um
number of nodes on conductor boundary 94
number of nodes on ferrite boundary 24
number of nodes on recording medium 62
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Fig.11. By field according to the permeability of
magnetic underlayer.
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