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Fig. 1. Change of magnetic properties as a function of
gas ratio for partial pressures at (a) 5 % (b) 10 % (c)
15 % (d) 20 %.
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Fig. 2. Change of effective permeability as a function
of gas ratio for partial pressures at (a) 5 % (b) 10 %
(c) 15 % (d) 20 %.
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Fig. 3. (a) Change of anisotropy field as a function of
gas ratio for partial pressures.

(b) Change of a-Fe (110) lattice parameter as a func-
tion of gas ratio for partial pressures.
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Fig. 4. XRD diffraction patterns for partial pressure
of 5 % anneals at 500 C.
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Fig. 5. XRD diffraction patterns for partial pressure
of 10 % anneals at 500 C.
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Fig. 6. XRD diffraction patterns for partial pressure
of 15 % anneals at 500C.
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Fig. 7. XRD diffraction patterns for partial pressure
of 20 % anneals at 700C.
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Magnetic properties and microstructures of FeTaNC thin films, which were deposited by magnetron reactive
sputtering method, were investigated as a function of CH, and N, gas partial pressures, Magnetic properties of
FeTaNC films depended on total reactive gas pressure as well as CH, /N, pressure ratios. For reactive gas partial
pressures of 5~10 %, optimum magnetic properties were observed in the FeTaNC films with proper CH, /N,
ratio. On the other hand, at 15 % of gas partial pressure, FeTaN and FeTaC films showed superior properties to
FeTaNC films. Above 15 %, the magnetic properties of films rapidly degraded due to an excess incorporation of C
and /or N atoms. Excellent soft magnetic properties of 17 kG of Bs, 0.3 Oe of H¢, and 4000 of ,u,(at 5 MHz) were
obtained in the FeTaNC films. High permeabilities of FeTaNC films could be explained by the Fe lattice distortion
caused by N atoms, hence reduction of magnetic anisotopy. While precipitated TaN and TaC particles effectively
supress the growth of a-Fe grains leading to a good soft magentic properties, FeN and FeC phases such as Fe;N,

Fe,N, FexC have detrimental effects,



