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Fig. 1. Fig. 1. Nitrogen gas input ratio vs. atomic
concentration of nitrogen in the deposited

Fe-N films.
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Fig. 2. X-ray diffraction patterns of Fe-N films de-
posited at the sputtering power of 30 W.
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Fig. 4. X-ray diffraction patterns of Fe-N films de-
posited at the sputtering power of 200 W.
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trogen in the deposited film.
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Structure and Magnetic Properties of Fe-N Films
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Iron nitride (Fe-N) magnetic thin films were deposited using a DC magnetron sputtering system, Microstructures
and magnetic properties were examined as a function of deposition power and nitrogen gas input ratio. The nitrogen
content in the film was found to be the major factor determining the microstructure and the magnetic properties.
The films deposited at low nitrogen input ratios have an «-Fe structure of which the lattice is expanded due to the
nitrogen atoms incorporated at the interstitial sites. As the nitrogen content in the film increases, the degree of lat-
tice expansion increases and the value of saturation magnetization decreases linearly. The films with a high degree of
lattice expansion give very low values of coercivity, which is attributed to the disturbance of columnar growth and
the decrease of surface roughness. Further increase in the nitrogen input ratio causes the phase transformation from
aFe to Fe, N, resulting in the marked reduction in the saturation magnetization. The phase transformation
occurs when, regardless of deposition conditions, the nitrogen content reaches at 15 at.% and the lattice is
expanded by 5 %.



