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Fe.,,Co,, single-layer films with various thicknesses
were deposited on glass substrates by RF sputtering.
We investigated the dependence of magnetic properties
and film structure on the film thickness. Fe-Co films
with thicknesses of less than 50 nm show isotropic
magnetic properties. Increasing the Fe-Co film
thickness brings about uniaxial magnetic anisotropy
and low coercive force. Frequency dependence of initial
permeability for the 770-nm-thick Fe-Co film is
markedly different from the theoretical one, because of
magnetic anisotropy dispersion. With an increase in the
Fe-Co film thickness, the crystal orientation changes
and the 1(211)/I(110) intensity ratio becomes stronger.
These structural features may be related to the
appearance of uniaxial magnetic anisotropy and low
coercive force.

Key words: FeCo alloy, film thickness, soft magnetic
properties, magnetic anisotropy, crystal orientation,
grain growth
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Fig. 1 Schematic illustrations of sputtering system.
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Fig. 2 B-H curves for Fe-Co films of various
thicknesses.
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Fig. 3 Thickness dependence of the coercive force
for Fe-Co films.
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Fig.4 Frequency response of the measured and calculated
permeability for 770-nm-thick Fe-Co film.
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H,_#1Z Fe-Co JEE A% 50 7°5 100 nm ffiE TRERK L 72 -
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Fig. 5 XRD profiles for Fe-Co films with various
thicknesses.
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Fig. 6 Lattice constant vs. Fe-Co film thickness.
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Fig. 7 XRD intensities vs. Fe-Co film thickness.
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Fig. 8 Cross-sectional TEM image of an Fe-Co film.
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Fig. 9 AFM images of Fe-Co films with thicknesses
of (a) 100 nm and (b) 770 nm, where the scanning
area is 2 x 2 um.
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THEZMHNT Fe-Co RE&D H, 2R LRIz T
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Fig. 10 Average grain size vs. Fe-Co film thickness.
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4. FLH

RF =7 % bua v Ay ZiZL > THA LI Fe,yCoy
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