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Abstract

gxal &7k

Effect of Annealing on the Magnetic Anisotropy

The amorphous Co-based magnetic films have a large saturation flux density, a low coercive force, and
a zero magnetostriction constant. Therefore, they have been studied for application to magnetic recoding
heads and micro magnetic devices. However, it was found that the magnetic anisotropy was changed for
each film fabrication processes. In this study, we investigated how to control the anisotropy of sputtered
amorphous CoseNbgsZrzs films. After deposition, the rotational field annealing and the uniaxial field
annealing were performed under the magnetic field of 15 kOe. The annealing was done at the
temperature range from 400 to 600 C for one hour. As-deposited amorphous CossNbssZros thin film had
saturation magnetization(4d # Ms) of 0.8 T, coercive force((Hc) of 1.5 Qe, and anisotropy field(Hx) of 11
Oe. The amorphous CowxNbssZrzs thin films annealed by rotational field annealing at 500 C for one hour
was found to be isotropy, and 47 Ms of 09 T was obtained from these films. Also, the magnetic
anisotropy of as—deposited films could be controlled by uniaxial field annealing at 400 C for one hour.

Anisotropy field(Hx) of 17 Oe and 47 M; of 1.0 T were obtained by this method.
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Table 1. Deposition conditions of CosNbssZz5
thin films.
Parameter Condition
Vacuum Less than 5x 107torr
Substrate Si-wafer (water cooling)
Target CosoNbssZas (4")
Power 100W
Ar Pressure 1,2, 3, 4, 5 mtorr
Film Thickness| 1.3 ® 0.2 um
S-T distance 50 mm

22 X&EE dia

Za8 CoNbZr @A48 2o opg4de Alolst
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Table 2. Conditions of RFA and UFA.

Condition?nneahng RFA UFA
Temperature ('C) 400, 500, 600 | 400, 500, 600
Heating (°C/min) 10 10
Vacuurm (torr) <107 <10°
Holding time (min) 60 60
Magnetic field (kOe) 15 15

pm 20 0

23 SM XN
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. Fig. 1. Estimation method of magnetic anisotropy
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Fig. 2. XRD patterns for CoNbZr thin films

deposited at various gas pressures(Par).
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Fig. 3. Typical M-H hysteresis curves and
magnetic properties of as—deposited
CoNbZr thin films for the different
gas pressures(Par).
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