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High Electrical Resistivity and Soft Magnetic Properties of Fe-Mg-O Thin Films
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The soft magnetic properties and electrical resistivity
of Fe-Mg-O films prepared by an rf magnetron sputtering
technique were studied for high-frequency (e.g., 100 MHz)
soft magnetic materials. Soft magnetic Fe-Mg-O films have
a heterogeneous structure containing nanometer sized
Fe-grains.

A high saturation magnetization of 10-18kG and a
high electrical resistivity of 100-1000 zQcm were achiev-
ed for Fe-Mg-O films with an Fe content of 40 to 80 at%.
The relative permeability of an FegMgi7023 film was
about 2000, and was almost constant up to 200 MHz.

Key words: Fe-Mg-O granular film, high saturation mag-
netization, high electrical resistivity, high frequency per-
meability, soft magnetic property
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Fig. 1 I as-deposited ikEEIZ B 1} 5 Fe-Mg-0 BE DMK

Table 1 Heat of mixing for oxides®

Bt A H# (kI/mol)
Fe,0; 4/3Fe+ 0,=2/3Fe,03 550

Al,O; 4/3 Al+0,=2/3 Al,04 1080

Si0, Si+0,=8i0, 905

Zr0, Zr+0,;=7Zr0, 1097
MgO  2Mg+0,=2MgO 1202
Ca0 2Ca+0,=2Ca0 1270

BaO 2Ba+ 0,=2Ba0 1096

SrO 28r+0,= 2810 1184
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Fig. 1 X-ray diffraction patterns of Fe-Mg-O thin
films with various compositions. The extra peaks,
denoted by closed circles, correspond to the MgO(111)
reflection.
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Fig. 2 Saturation magnetization B, and electrical

resistivity o as functions of the Mg+0O content for
Fe-Mg-O thin films: (a) B, and (b) p.
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Fig. 3 Coercivity H. and mean grain diameter of Fe
as functions of the Mg+0 content for Fe-Mg-O thin
films: (a) H. and (b) grain diameter.
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Fig. 4 (a) Hysteresis curves of an FegMgi;023 thin
film after magnetic field annealing, parallel (easy),
and perpendicular (hard) to the induced magnetic
anisotropy field H,. (b) Dependence of the relative
permeability ¢’, £’ of the film on the frequency f.
The calculated curves of g’ and y’' given by the
Landau-Lifshitz equation of motion are shown by
solid lines.
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Fig. 5 Saturation magnetization B, us. electrical
resistivity p for Fe-Mg-O thin films prepared on L.
N.-cooled (@) and non-cooled (O) substrates.
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th#E i R AR AOSRERA S LRFELTWS. 3
£, as-deposited RETORGFUBMAOFHRIFHTH LS
BORETH S, i, WA ENR{LOE(BRO N
7L Whs (B.= 13 kG), BXUEDTIZ 320 #Qcm &> 5 260 #Qcm i
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