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Magnetic Properties of Fe-Al-O Films on Polyimide Substrates
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Fe-Al-O films with high electrical resistivities were pre-
pared on polyimide substrates by reactive dc magnetron
sputtering in Ar+0O; gases and by RF co-sputtering of Fe
and Al;Os The relationship between the magnetic prop-
erties and resistivities of the films was investigated. The
films prepared by RF co-sputtering exibited soft magnetic
properties together with high resistivities of more than
103 uQcm. After annealing at 380°C for 1 hour under a
field of 1kOe, a coercivity of 1.50Qe, a resistivity of
2600 uQcm, an anisotropy field of 6 Oe and a saturation
magnetization of 10 kG were obtained. These results are
considered to be same values as the nano-granular struc-
ture reported on Fe-Al-O films prepared on glass sub-
strates. On the other hand, the films prepared by reactive
dc magnetron sputtering did not exibit such soft magnet-
ic properties, because the nano-granular structure was dis-
turbed by the presence of excess oxygen during film depo-
sition.

Key words: Fe—Al-O films, polyimide substrate, high elec-
trical resistivity, soft magnetic properties, nano-granular
structure
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Fig. 1 Dependence of the saturation magnetization

4zM, and the electrical resistivity p on the 0O,
partial pressure ratio P,
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Fig. 2 Dependence of the coercivity H, on the 0, par-
tial pressure ratio Py, and annealing temperature 7,.
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Fig. 3 Relationship between p, H., and the inclina-
tion ¢ of the whole M-H loops.
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Fig. 4 a) X-ray diffraction patterns of the FeAl-O
film as made at annealed at 300°C and 400°C in the
case of dc magnetron sputtering. b) The high S/N
ratio diffraction pattern of the Fe-Al-O film as anneal-
ed at 450°C for 2 hours.
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EebERICEDOATEY, RIBER/Yy ETR Po,=
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Fig. 6 13HiX Fig. 5 IcR Lo T,=380C it B %5 M-
HMBTdH 3. 380~400C DM E T, 47M,; i3 as-
made KiEH 5 10~15% ML, o i} 1/3~1/2 BE 8D
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Fig. 5 Dependence of the hard axis direction coerciv-

ity He, the easy axis direction coercivity He, and the
anisotropy field Hx on T,.
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Fig. 6 Magnetic hysteresis curve of the Fe-Al-O
film.
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Fig. 7 X-ray diffraction patterns of the Fe-Al-O film
as made and annealed at 380°C and 400°C in the case
of RF co-sputtering.
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