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Iron Nitride Thin Films with High Saturation Magnetization
and Soft Magnetism

Akimitsu MORISAKO, Toshiyuki KARASAWA, and Mitsunori MATSUMOTO

Iron and iron-nitride thin films were prepared by means of a facing targets
sputtering system and their crystallographic characteristics and magnetic properties
were investigated. The thickness of the films prepared in this study is in the range
from 500 up to 20004,

Saturation magnetization M; of pure iron films increased with increase of lattice
constant for a-Fe crystallite. The phases formed in the films depended on the partial
nitrogen gas pressure Py, during the deposition. The phase changed from a-Fe to &-Fe
2N through v"-Fe,N, Fe;N, and &-Fe, N (2<x<3) phase. Although Fe,;sN, («”) phase
has not yet been synthesized, iron-nitride thin films with soft magnetism can be
prepared at Py, of 0.04mTorr at 7 of 150°C in which discharge gas pressure Prop; of
0.8mTorr and these films consist of mixture of «-Fe and y’-Fe,;N phase. Saturation
magnetization and coercivity of these films are 1550 emu/cc and 1.0 Oe, respectively.
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Fig. 3 Dependence of M; for Fe films on Fy,.
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Fig. 4 The relation between M, and lattice constant ¢ for a-Fe films.
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