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Fig. 1. Compositional diagrams of effective permeability
and coercive force (Oe) for Fe-Nb-B-N films annealed at
optimum temperatures for 1 h.
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Fig. 2. Compositional diagrams of effective permeability
and saturation magnetization(kG) for Fe-Nb-B-N films
annealed at optimum temperatures for 1 h.
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Fig. 3. The changes of effective permeability for Fez,
Nb ;B ;N5 thin film alloy with annealing temperature,
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Fig. 4. The changes of dc magnetic properties(4 7t Ms,
H. and M, /M) for Fe;Nb3B11 N5 thin film alloy
with annealing temperature.
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The microstructure and magnetic properties of Fe-Nb-B-N thin film alloys, which produced by rf mag-
netron sputtering method in Ar+ N, mixed gas atmosphere, were investigated. The FezNbyyB1iNs films,
annealed at 590 C, exhibit soft magnetic properties : 4 TMs=16.5 kG, Hc=0.13 Oe and Hess (1 ~10 MHz)
=5,000. The frequency stability of the Fe -Nb-B-N films has also been found to be good up to 10 MHz,

The Fe-Nb-B-N thin film alloys annealed at 590 C consist of three phase ; fine crystalline a-Fe phase
with grain size of about 5~ 10 nm, Nb-B rich amorphous phase and Nb-nitride precipitates with the size of
less than 3 nm. Annealed Fe-Nb-B films have two phases ; a-Fe grains with the size of about 10 nm and Nb-
B rich amorphous phase. The addition of N decreased a-Fe grain size due to the precipitation of NbN. The
good magnetic properties of the Fe-Nb-B-N film alloys are due to fine a-Fe grains resulting from the pre-
cipitation of NbN.




