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Introduction ,

We have already proposed a new fabrication method of Co-yFe,O3 perpendicular
magnetic recording thin film hard disks [1,2]. The Co-yFe,Os hard disks exhibit
supetior high density recording performance and hardness tolerable for contact
recording without media overcoat [3,4]. In this study, noise characteristics of the
Co-yFe,03 disk was investigated.

Experimental

The Co-yFe,03 disks were prepared by following process: At first, a NiO underlayer,
which had (100) orientation, with NaCl-like structure was deposited onto a glass
substrate by reactive 1f sputtering. Succedingly, a CoO-Fe;0, single layer was reactive
sputtered on a NiO underlayer using a CoFe alloy target at a substrate temperature from
200 to 280°C. Finally, annealing was performed at 260-350°C for 0.5-2 hours to obtain
Co-yFe;0O; layer which has large perpendicular magnetic anisotropy (K, ~ 6x10°
erg/cm’®) and high perpendicular coercivity of about 2500 Oe .

Noise characteristics of the Co-yFe,O; disks and several longitudinal disks whose
specification was listed in Table 1 were measured using a MIG-type ring head with a
gap length of about 0.2 pm in contact recording. The head-disk relative speed was
3m/s. Medium noise, Ny, mrs, Was estimated by subtracting the sum of head impedance
noise and amplifier noise from the measured noise in the frequency region from 0 to
8MHz.

Results and Discussion ‘

When the Co-yFe,05 layer thickness was varied from 600 to 1300 A, maximum SN ratio
was obtained at 900A. Reverse DC erase noise measurement was performed [5]. The
longitudinal particulate thinly coated flexible disk (Zip) shows minimum medium noise
at intermediate reverse DC erase magneto-motive-force. On the contrary, longitudinal
thin film hard disk shows the maximum medium noise at MMF of 0.06ATp,. For the
Co-yFe,0O3 perpendicular disk, the maximum medium noise was measured at reverse DC
erase MMF of 0.1AT,,. It was concluded that the Co-yFe,O; perpendicular disk
shows a thin film media like noise behavior.

Noise spectra when 84.7kFRPI signal was recorded are shown in figure 1. The Co-
YFe,0; perpendicular disk has largest B.d value except for the Zip disk. However, the
medium noise level of the Co-yFe,O3 perpendicular disk is as low as longitudinal hard
disk designed for MR head use.

Figure 2 shows the recording density dependence of SN ratio (Spp/Nm,ms ). The Co-
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‘yFe,O3 perpendicular disk showed the highest SN ratio than any other longitudinal
recording disks now on the market at high densities over 40kFRPIL
Conclusion

It was proved that the Co-yFe,O; perpendicular magnetic disks have remarkable
capabilities for ultra-high density recording media, i.e. hardness tolerable for contact
recording without overcoat, high density recordmg performance, and very low noise
characteristics.
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Table 1 Specification of tested magnetic recording disks
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dependence of signal to medium noise ratio.



