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Fig. 1. Dependence of composition on the N, flow
ratio of Fe-Zr-N films.
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Fig. 2. Saturation flux density, coercive force and ef-
fective permeability (1MHz) as a function of N, flow
ratio.
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Fig. 3. X-ray diffraction patterns of the as-deposited

Fe-Zr-N films as a function of N, flow ratio.
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Fig. 7. Frequency characteristices of effective per-
meability for the Fe-Zr-N film annealed at 450 C.
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Thin films of Fe-Zr-N were fabricated by rf magnetron reactive sputtering method. The saturation
magnetization and coercivity as functions of annealing temperature and partial pressure of nitrogen gas, effective
permeability at high frequencies, and thermal stability were investigated. Magnetic softness was exhibited in the
composition range of Fer_7Zrn-1:Nis-1x which was boundary between polycrystalline and amorphous structure.
These films exhibited magnetic softness with saturation magentic flux density of 1.55 T and effective permeability
of about 3000 at 1 MHz. These films also exhibited thermal stability by sustaining effective permeability of 2500 or
above as the temperature was raised to 550 °C. It is assumed that good magnetic softness is obtained because gramn
growth of a-Fe is prohibited due to the precipitation of ZrN nanocrystals. The grain sizes of a-Fe films were 40~
50 A and the grain sizes of ZrN nanocrystals were 10~15 A



