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Abstract NiFe,,,_, films with a thickness of about 100nm were deposited on Si(100) substrates at room temperature by
a DC magnetron co-sputtering using Fe and Ni targets. Compositional, structural, electrical and magnetic properties of the
films were investigated. NigFey;, NissFeys, NisgFes,, NigFess, NigFe,, films are obtained by increasing the sputtering power
of the Fe target. The films of x <55 have BCC structure and show the phase transformation after annealing at the range
of 300~450°C for 2 h. On the other hand, the films of x <50 have the mixed crystalline phases of BCC and FCC after the
annealing treatment. The saturation magnetization was decreased initially by the phase transformation effect but then
increased again after annealing at 450°C due to the grain growth and crystallization of BCC phases.
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Table 1
Deposition rate of Ni,Fe,,,_, films with a variation of input power
to Fe target

Power (W) 125 150 175 200 225
Deposition rate (um/min) 85 9.2  11.5 134 157
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Fig. 1. Fe content in Ni-Fe thin films as a function of input
power to Fe target.
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Fig. 2. XRD patterns of NiFe,y,_, thin films with annealing temperature; (a) Nig,Fey;, (b) NissFeys, (c) Nis Fes, (d) NiysFess, (€) NigFey,.
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Fig. 3. Lattice constants of NiFe,,_, thin films annealed at
450°C as a function of Fe content.
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Fig. 4. Surface and cross section images of Ni,Feq, thin films with annealing temperature; (a) as-sputtered, (b) annealed at 300°C,
(c) annealed at 400°C, (d) annealed at 450°C.
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Fig. 5. Hysteresis loops of Ni,Feg, thin films with annealing temperature; (a) as-sputtered, (b) annealed at 300°C, (c) annealed at
400°C, (d) annealed at 450°C.
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Fig. 6. Squareness ratio (M/M,) of NiFe,, _, thin films with
annealing temperature.
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annealing temperature.
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temperature.
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