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Table II. Chemical compesitions of Fe-Hf-O thin films
as a function of O, partial pressure,

Por ™ Comp Fe tat %) HI (at %) O tat %
0% 966 34
50 e 20 16
75 % H7.H 33 9.2
a 71’07;6 i 78;0 34 146
125 % 800 30 170
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Fig. 1. Variation of XRD pattern for Fe-Hf-O films with
O, partial pressure.
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for Fe-Hf-O films with O, partial pressure.
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Fig. 3. The change of effective permeability ( fegs) for
Fe-Hf-O films with O, partial pressure.
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Fig. 4. The change of coercivity (H¢) for Fe-Hf-O films
with O, partial pressure.
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The effect of O. partial pressure on microstructure and soft magnetic properties of as-deposited Fe-Hf-O
thin film alloys, which are produced by rf magnetron sputtering method in Ar + Q. mixed gas atmosphere,
are investigated. Saturation magnetization(4 TMy) of Fe-Hf-O film were decreased with increasing O, par-
tial pressure, the best soft magnetic properties exhibit at O partial pressure of 10 %. With further increase
of O. partial pressure, soft magnetic properties decreased continuously, The Fey Hf3 4,01, film with Po,=
10 % exhibits good soft magnetic properties with 4 TM;=17.7 kG, He=0.7 Qe and Herr (1~100 MHz) =
2,500, respectively. The addition of O is effective in grain refinement. In case of Py, =15 %, it is observed
that Fe;O, compound is formed and high frequency soft magnetic properties are decreased. The electrical
resistvity (0) of Fe-Hf-O film is increased with increasing O, partial pressure. Electrical resistivity of Fey
Hf;.40145 film was 5 times higher than that of the film without oxygen. Thus, it is considered that the good
magnetic properties of FegnHfy ;0,4 film results from decreasing the a-Fe grain size by precipitates (Hf
and O), high electrical resistivity.



