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Fig. 1. Comparison of hard axis magnetoresistive properties of CoFe(10 nm), NiFe(10 nm), and NiFeCuMo(10 nm) films with a buffer Ta layer of

5 nm thicknes.
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Table 1. Magnetic properties of three alloy CoFe, NiFe, and NiFeCuMo films
. Hpys Hye Hre Rs
Alloy films Thickness (Hard saturation field) (Hard coercivity) (Easy coercivity) (Surface resistance)
CoFe 10 nm 36.5 Oe 7.5 Oe 7.5 Oe 161.8 Q
NiFe 10 nm 6.2 Oe 1.3 0e 1.3 0e 2072 Q
NiFeCuMo 10 nm 1.3 0e 0.4 Oe 0.4 Oe 3094 Q
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Fig. 2. (a) The sample structure, (b) the magnetic saturation field of hard axis, and (c) the coercivity of easy axis of ferromagnetic CoFe films
depending on two intermediately NiFe and NiFeCuMo layers with different thickness.
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Fig. 3. (a) The sample structure and (b) the magnetic saturation field
of hard axis and the coercivity of easy axis depending on one
intermediately super-soft magnetic Conetic (NiFeCuMo) layers with
different thickness.
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Fig. 4. The susceptibility of two ferromagnetic NiFe and CoFe films
depending on one intermediately super-soft magnetic NiFeCuMo
layers with different thickness.
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Magnetic Properties of Three-layered Ferromagnetic Films
with a NiFeCuMo Intermediately Super-soft Magnetic Layer
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Two-layered ferromagnetic alloy films (NiFe, CoFe) with a Conetic (NiFeCuMo) intermediately soft magnetic layer of different
thickness were investigated to correlate the coercivity values and magnetization process with the strength of saturation field of hard
axis. Thickness dependence of the Hy (coercivity of easy axis), Hys (saturation field of hard axis.), and y (susceptibility) of NiFe and
NiFeCuMo thin films for the glass/Ta(5 nm)/[CoFe or NiFe(5 nm-t/2)]/NiFeCuMo(t =0, 4, 6, 8, 10 nm)/[CoFe or NiFe(5 nm-t/2)]/
Ta(5 nm) films prepared by the ion beam deposition method was measured. The magnetic properties Hxc, Hys, and  of two-layered
ferromagnetic CoFe, NiFe films with a NiFeCuMo intermediately super-soft magnetic layer were strongly depended on the thickness
of NiFeCuMo layer. The value of the coercivity and magnetic susceptibility of the NiFeCuMo film decreased by 25 % and doubled

relative to that of the NiFe film.

Keywords : NiFeCuMo, intermediate layer, coercivity, saturation magnetic field of hard axis, susceptibility
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