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Abstract

The purpose of this study is to investigate the degradation of soft magnetic properties of Fe-Hf-N
thin films after annealing in vacuum. They were annealed at 450°C~650°C. The microstructure and
crystal phase of the selected area of the thin films were analyzed by TEM and SAD. After annealing
at 450°C~600°C, the coercivity of the films increased by 0.2 Oe and the effective permeability
decreased by 1500 as compared with them before annealing due to the growth of o-Fe crystallites.
The saturation magnetic flux density of the films increased by 0.5 KG after annealing under 600°C.
However, the soft magnetic properties of the film annealed at 650°C degraded abruptly, which was
attributed to the destruction of nano-crystalline microstructure of the film due to the rapid growth of
o-Fe crystallites with the segregation of N sited in the o-Fe lattice into HfN.
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Fig. 1. Effect of annealing temperature on effective
permeability, saturation magnetization (B,) and co-
ercivity (H,) of Fe-Hf-N thin films.
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Fig. 2. SEM microstructures of surfaces and cross-sections of as-deposited and annealed Fe-Hf-N thin films.
(a), (b) as-deposited, (c), (d) annealed at 550°C, (e), (f) annealed at 650°C.
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Fig. 3. AES depth profiles of Fe-Hf-N films annealed at 550°C (a) and 650°C (b).
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Fig. 4. XRD diffraction patterns of Fe-Hf-N thin
films annealed at various temperature. (a) as-depos-
ited, (b) 450°C, (¢} 550°C, (d) 650°C.
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Fig. 5. a-Fe (110) peaks of Fe-Nf-N thin films,
shifting to higher angles with increasing annealing
temperature. (a) as-deposited, (b) 450°C, (c) 550°C,
(d) 650°C.
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Fig. 6. TEM micrographs of bright and dark field
image of Fe-Hf-N thin films annealed at various
temperature. (a) as-deposited, (b) 550°C, (c) 650°C.
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Fig. 7. Transmission electron diffraction patterms
of Fe-Hf-N thin films annealed at various tempera-
ture. (a) as-deposited, (b) 550°C, (c) 650°C.
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