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Table 1. Sputtering condition for permalloy thin film manufacture

Target Nig;Fei (99.999 %)
Substrate Si(100)
Vacuum <1.0 X 107 Torr

rf input power 200~500 W
Working pressure 1 mTorr
T-S distance S5cm
Thickness 0.5~3 pm
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Fig. 1. Saturation magnetization and coercive force with the

increment of input power.
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Fig. 2. Saturation magnetization and coercive force with the variation
of film thickness.
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Fig. 3. Magnetic anisotropy field of permalloy thin film.
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Fig. 4. Permeability and loss term with the variation of film thickness.
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Fig. 5. Easy axis of magnetic field at Si substrate. (a) Before magnets installation, (b) After magnets installation (48 mm), (c) After magnets

installation (70 mm) (d) After magnets installation (85 mm).
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Fig. 6. Magnetic field of NdFeB magnets at substrate. (a) 48 mm (ditance of NdFeB magnets), (b) 60 mm, (c) 70 mm, (d) 80 mm, (e) 85 mm.
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Fig. 7. Magnification of magnetic field at Si substrate center.
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Fig. 8. Magnetic field of NdFeB magnets at substrate at rf magnetron sputtering. (a) 48 mm (ditance of NdFeB magnets), (b) 70 mm, (c) 85 mm.
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Permalloy thin films fabricated by rf magnetron sputtering showed the excellent magnetic propetties, i.e., an effective permeability
of over 2000 at 1 um thick up to 10 MHz, a saturation magnetization of 10~12 kG, a coercive force of 0.2~1 Oe, resistivity (p) is
20 pQcm. In order to control the magnetic anisotropy direction of the films in a wafer scale, two parallel Nd-Fe-B permenant
mangnets were used to provide the magnetic field during the sputtering process. As a result, the anisotropy direction was successfully
controlled when the two magnets were seperated with a distance of 70 mm. 3D simmulation of the magnteic fields around the wafer

during sputtering were in accord with the above result.

Key words : 3D simmulation, magnteic anisotropy, high permeability, permalloy



