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Table 1. Sputtering condition for Fe epitaxial films
Base pressure Flow rate f power Sputter pressure ~ Deposition rate Substrate temperature
<4 X 107 Torr 10 SCCM 0.38 W/cm? 0.8 mTorr 03 Ars room temmp. ~300°C
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Fig. 1. Intensity and diffraction angle variation of (002) peaks
of Fe films with increasing substrate temperature.
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Fig. 3. Depth profile of Fe, Mg and O in Auger analysis.
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Fig. 4. M-H curves of perpendicular-anisotropy-induced Fe
films sputtered at 300 °C.
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Fig. 5. (110) pole figure of Fe film with four fold symmetry.
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Table I1. Substrate temperature dependence of magnetization
and crystal anisotropy constants of Fe films
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Fig. 7. Torque curves of pure Fe film with biaxial anisotropy.

VSM Torquemag-
netometer
;r‘;b:f:u"; Hi1 %) M#2%) Ki3%) Ki(£1 %)
(E, C) (Oe) (emu/cc) (X105 erg/cc) (X105 erg/ec)
250 548 1711 47 4.7
100 485 1692 4.1 4.0
25 0 1705 0 0
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Effects of Substrate Temperature on the Properties of Sputtered
Fe Films Epitaxially Grown on MgO(001)
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1000 A thick Fe films were epitaxially grown on MgO(001) by an rf sputtering and effects of substrate temperature on
the structural and magnetic properties were investigated. X-ray diffraction intensity increased with increasing substrate
temperature and inter-planar spacing dyonyy decrease with increasing the temperature up to 250 °C. The increased intensity
and decreased inter-planar spacing were thought to be atiributed to the enhancement of lattice match between Fe films and
Mg, thus yielding good epitaxial growth. By using torque magnetometer, VSM and pole figure, very nice epitaxial growth
of sputterd Fe films on MgO could be confirmed and X; value of Fe films grown at 250 °C was 4.6 X 105 erg/cc, which was
very similar to that of bulk single Fe crystal. ‘



