The Magnetics Society of Japan

HARARSFERE 26, 835-838 (2002)

w0

EIRNEER/\w4A Fe -Al- O MR O[S E A4

Magnetic Anisotropy for Soft Magnetic Fe-Al-O Alloy Films Prepared by the Planetary Sputtering System
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We examined the magnetic anisotropy of Fe-Al-O
films with Bs~1.8T and p~1u Qm. The films were
sputtered using the compacted target of Fe and Al,O,
powders. The magnetic anisotropy of the as-deposited Fe-
Al-O films strongly depends on Ar pressure during
sputtering. That is, the phase of easy axis shifts to 90
degree as the pressure increase. The Fe-Al-O films have
an anisotropic film morphology such as grain shape and
crystal orientation. It seems that the origin of uniaxial
magnetic anisotropy in the Fe-Al-O films closely relates
to the following factors. i) Magnetic anisotropy which
directly originates in the anisotropic microstructure. ii)
Magnetoelastic effect causing by anisotropic residual
stress which is induced to the anisotropic microstructure.
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Fig. 1 Schematic illustrations of sputtering system.
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Fig.2 B-H curves measured along easy axis and hard axis
for Fe-Al-O films sputtered at 0.2 Pa and 0.6 Pa.
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Fig. 3 Distribution state of easy axis for as-deposited Fe-
Al-O films detected in wafer area of 5 inch in diameter.
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Fig. 4 Torque curves of Fe-Al-O films sputtered at

_various pressures.
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Fig. 5  Uniaxial anisotropy constant K, as a function

of the Ar pressure in as-deposited Fe-Al-O films.
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Fig. 6 Ar pressure dependence of (a) the magnetostriction

constant A , and (b) the residual stress o .
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Fig. 7 Relationship between the uniaxial anisotropy
constant K, and the magnetoelastic anisotropy constant
K
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Fig. 8 Schematic illustrations of the anisotropy for Fe-Al-O
films made by the planetary sputtering system.
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Fig. 9 Real part of permeability u’ as function of the
Ar pressure.
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Fig. 10 (a) TEM image and (b) SAD pattern for Fe-Al-
O film sputtered at 0.6 Pa.
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