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20 magnetic recording medium with a double magnetic layer, a soft magnetic layer is
positioned under a magnetic recording layer and has a thick thickness. The soft
magnetic layer may generate large noise due to its big thickness.

FIGS. 1 and 2 show the layer structures of two conventional types of
perpendicular magnetic recording medium with a double magnetic layer.

25 Referring to FIG. 1, a perpendicular magnetic recording layer 103, where
information is recorded, is placed over the upper surface of a substrate 100. A
perpendicular orientation underlayer 102 and a soft magnetic layer 101 are placed
between the substrate 100 and the perpendicular magnetic recording layer 103.
The perpendicular orientation underlayer 102 is used to perpendicularly orient the

30 magnetization of the perpendicular magnetic recording layer 103. A protection layer
104 is placed on the perpendicular magnetic recording layer 103 to protect the
perpendicular magnetic recording layer 103. A lubricating layer 105 is formed on
the protection layer 104 to reduce abrasion of a magnetic head of an HDD and the
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and accordingly generates less noise.

According to an aspect of the present invention, there is provided a
perpendicular magnetic recording medium, in which a perpendicular magnetic
recording layer is placed over a substrate, a soft magnetic layer is placed between

25 the substrate and the perpendicular magnetic recording layer, and a soft magnetic
orientation layer placed between the soft magnetic layer and the substrate to
magnetically and crystallographically orient the soft magnetic layer.

According to an embodiment of the present invention, a perpendicular
orientation underlayer for perpendicularly orienting the magnetization of the

30 perpendicular magnetic recording layer is placed between the perpendicular
magnetic recording layer and the soft magnetic layer. Preferably, the soft magnetic
orientation layer is mainly formed of any of Pt, Au, Ag, Pd, Co, and Permalloy.

BRIEF DESCRIPTION OF THE DRAWINGS
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FIG 4 shows the layer structure of a perpendicul ar magnetic recordi ng
‘medi um according to a second enbodi nent of the present invention; and Fl GS.
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However, the thick soft magnetic layer increases noise generated by a perpendicular
25 magnetic recording media upon information recording/reproduction. According to
the present invention, the noise is reduced by decreasing the thickness of a soft
magnetic layer. The reduction of the thickness of the soft magnetic layer can be
achieved by a soft magnetic orientation layer placed below the soft magnetic layer.
That is to say, the noise of a perpendicular magnetic recording medium is reduced
30 by minimizing the thickness of a thick soft magnetic layer. Because a soft magnetic
orientation layer having a similar crystal structure to that of a soft magnetic layer is
positioned on the soft magnetic layer, the soft magnetic layer can be grown with a

stable structure upon deposition on the soft magnetic orientation layer. The soft
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%0%E maghktivBysteresis loops of a conventional perpendicular magnetic recording
20 medium with a double magnetic layer.

Referring to FIG. 5, even when the thickness of a soft magnetic layer in the
perpendicular magnetic recording medium according to the present invention is
reduced to 50nm, the perpendicular magnetic recording medium according to the
present invention has the same magnetic properties as those of a conventional

25 perpendicular magnetic recording medium with a double magnetic layer in which a
soft magnetic layer (double media) is 300nm thick. Thus, the reduction of the
thickness of the soft magnetic layer to 50nm enables to form a perpendicular
magnetic recording medium with low noise.

FIG. 6 shows the magnetic hysteresis loops of a perpendicular magnetic

30 recording medium with a double magnetic layer according to the present invention, in
which a 50nm-thick soft magnetic layer is deposited using a Pt soft magnetic
orientation layer, and the magnetic hysteresis loops of a normal perpendicular
magnetic recording medium with a double magnetic recording layer, in which a
50nm-thick soft magnetic layer is deposited without using a Pt soft magnetic
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2, The perpendicular magnetic recording medium of claim 1, wherein a
10 perpendicular orientation underlayer for perpendicularly orienting the magnetization
of the perpendicular magnetic recording layer is placed between the perpendicular
magnetic recording layer and the soft magnetic layer.

3. The perpendicular magnetic recording medium of claim 1, wherein the
15 soft magnetic orientation layer is mainly formed of any of Pt, Au, Ag, Pd, Co, and
Permalloy.
4, The perpendicular magnetic recording medium of claim 2, wherein the

soft magnetic orientation layer is mainly formed of any of Pt, Au, Ag, Pd, Co, and
20 Permalloy.



