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Effective hard-axis permeability, effective
anisotropy field and ferromagnetic resonance (FMR)
frequency of soft magnetic thin films were simulated
assuming that the films are applied narrow slits
along the easy axis direction. A design chart of the
slits was developed based on a static two-
dimensional finite element method (FEM)
simulation. The critical trade-off between low
frequency permeability and FMR frequency is also
discussed for a maximum possible saturation
magnetization of 2.45 T. This idea is quite useful for
soft magnetic applications in a GHz frequency
range.
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Hard axis

Fig. 1 Magnetic film with micro wire array structure.
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Fig. 2 Cross sectional area and boundary condition
for two-dimensional finite element method.
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Table 1 Range of chart.

Variable parameter Range
Width W, 1 to 5000 um
Slit Width d, 0.5 to 1000 um
Thickness L, 0.1to 10 ym
Intrinsic permeability p, 10 to 1000
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Fig. 3 A portion of the effective permeability design chart
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Fig. 4 Thickness dependence of effective permeability
(1,=1000, d,=10 um).
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Fig. 5 Calculated effective anisotropy field
and measurement results of Cog;ZrgO,;

granular films.
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Fig. 6 Slit width dependence of effective
permeability and FMR frequency in patterned
magnetic films 4nd: 24.5 kG and H_: 50 Oe.
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(b) Imaginaly part of permeability.
Fig. 7 Frequency profile of complex

permeability in patterned magnetic films

with 4nM;: 24.5 kG and H_: 50 Oe.
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