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to perpend ic recording nedia, and nore particularly, to a
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density. 2. Description of the Related Art Perpendi cul ar magnetic recording
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magneti ¢ recordj ng, medi um having a single magnetic layer. FIGS. 2 and 3

show t hEBqOsHiBE deBSHY.r uct ures of conventional perpendi cul ar magnetic
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recording medium having a single magnetic layer. FIGS. 2 and 3 show the later

20 structures of conventional perpendicular magnetic recording media having two
magnetic layers.
Referring to FIG. 1, a perpendicular magnetic recording layer 13, where
information is recorded, is placed over the upper surface of a substrate 11. A
perpendicular orientation underlayer 12 for perpendicularly orienting the
25 magnetization of the perpendicular magnetic recording layer 13 is placed between
| the substrate 11 and the perpendicular magnetic recording layer 13. A protection
layer 14 is formed on the perpendicular magnetic recording layer 13 to protect the
perpendicular magnetic recording layer 13. A lubricating layer 15 is formed on the
protection layer 14 to reduce abrasion of a magnetic head of an HDD and the
30 protection layer 14 due to collision and sliding of the protective layer 14 and the
magnetic head. |
Referring to FIG. 2, a perpendicular magnetic recording layer 23, where
information is recorded, is placed over the upper surface of a substrate 21. A soft
material layer 22, which forms a magnetic path of a perpendicular magnetic field

LA

*G00001*

—



s Referring to FIG 3, a perpendi cular magnetic recording | ayer 224, where
information is recorded, is placed over the upper surface of a substrate
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structure of. endi c a netic recordi ng nmedium according to a first
enbodi né‘ﬂf)né'?f%frﬁ '%F piwgﬁ'gr on; FIG 5 shows the |ayer structure of a

per pendi cul ar magnetic recor di ng medi um accor di ng to a second enbodi nent of
the present invention; FIG_ 6 shows nmagnetic hysteresis | oops of a
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properties.

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 on a substrate and a multi-layered perpendicular orientation



30 DETAI LED DESCRI PTI ON OF THE | NVENTI ON A per pendi cul ar magnetic recording
medi um according to a first enbodi nent of the present invention shown in
FIG .4 has a single magnetic |ayer. A perpendicul ar nmagnetic recording

medi um according to a second enbodi nent of the present inventi®P628hn in
FIG 5 has two magnetic |ayers. 3 08. 06. 2004 Referring to FIG 4, first,

second, undérlapenid placter betwees tBéZsub@@é&e anithe0ferpendiukR GHaghetd) | y for med
on the ug er,. S rface bs tgo A perpendi cul ar netic recording
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| ayer 30 @y‘,er,ﬁ ‘?if‘é "'$t§[" ke undsripyeigerpchnmane Q%rﬁtrd under | ayer
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upp 9m§ P O AN B ASP¥% 400. Next, first, second, and third _

underl ayers #fgp, Iﬁlgﬁ en%tfﬂlﬂ%téfﬂ]es 8ﬁ8 Blérif?é@défﬁ%ggarctﬂ@n?églﬁ gneti c

Iayer 401. A perpen i cul ar nagnetlc cordi ng & W of mat i on
i s recosafidnagneticdayryds plaaeekbativeed the perpengiculdddriertatiom laym\aadtthenal
nagnetlg %ﬁ%& ding nedia) a protection |ayer 406 and a |ubricating |ayer
407 are°t § on the per pendi cul ar magnetic recording |ayer 405. In the
per pendi cul ar magnetic recordi ng nedia according to the present invention,
the three underl ayers 301 302 and 303 or 402 403 and 4Q4) are used to
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- medium according to a second embodiment of the present invention;
FIG. 6 shows magnetic hysteresis loops of a perpendicular magnetic
25 recording medium according to the present invention; and
FIG. 7 is a graph showing the size of grains and a perpendicular orientation
characteristic of a perpendicular magnetic recording medium according to the

present invention.

30 DETAILED DESCRIPTION OF THE INVENTION
A perpendicular magnetic recording medium according to a first embodiment
of the present invention shown in FIG. 4 has a single magnetic layer. A

perpendicular magnetic recording medium according to a second embodiment of the
present invention shown in FIG. 5 has two magnetic layers.



08.06.2004 a first Pt thin underlayer is deposited to obtain stability.
Next, a very thin second underlayer is deposited using Ti or the like to
prevent crystal grains from being enlarged and to have the properties of
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of any HRINSUGERGOE]ING layer ate enlarged, and exchange coupling increases.
A thin Pt underlayer decreases the size of crystal grains and an exchange
30 coupling of the perpendicular magnetic recording layer and also provides an
excellent perpendicular orientation. However, if the Pt underlayer is too thin, it
cannot form a complete layer structure, and accordingly it is difficult to be used.
In the present invention, in order to overcome the defects of the single Pt

underlayer and form a perpendicular orientation underlayer with excellent properties,



3. The perpendicul ar magnetic recording nediumof claim1l, wherein a soft
magnetic Jayer is placed between the perpendicular orientation |ayer and
the substrate. 15 4. The perpendi cul ar magnetic recordi ng nedi umof claim
2, wherein a soft magnetic layer is placed between the perpengd sgdony
orientation layer and the substrate. 7 .A[.A A A _.AY. Ah .A((D4y_yz7/y f u
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a] ¢a] caf’@gierf’gjrﬂ"%?g ?ttca']e&Q]' anededuge thecsize of eafstaljorains andarca) ca c
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é‘f%&( % ) 7&@%%’5‘\# %G;a I§ %gp of a? perpendicular magnetic
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U& () - ! cdikkntBnad perp&hdiBiiHfhddnetia rd@fiing media having single-layered

— perpendicular orientation underlayers made of Pt and Ti.
As shown in FIG. 6, the perpendicular magnetic recording layer having a
three-layered perpendicular orientation underlayer according to the present invention
15 has a higher coercive force value (Hc), a higher nucleation field value (Hn), and a
higher squareness value (SQ) than those of the two conventional perpendicular
magnetic recording media. Consequently, the perpendicular magnetic recording
layer having a three-layered perpendicular orientation underlayer according to the
present invention can provide an excellent thermal stability and a low exchange
20 coupling.
FIG. 7 shows the size of crystal grains and the crystal orientation of
perpendicular magnetic recording media having a three-layered perpendicular
—_ orientation underlayer according to the present invention. It can be seen from FIG.
7 that the perpendicular magnetic recording media according to the present invention
25 _have similar-sized crystal gains to those of two conventional perpendicular magnetic
recording media and an excellent perpendicular orientation. As a result, the
perpendicular magnetic recording media according to the present invention can
achieve high-density recording with a high SNR.
While the present invention has been particularly shown and described with
30 reference to exemplary embodiments thereof, it will be understood by those of
ordinary skill in the art that various changes in form and details may be made therein
without departing from the spirit and scope of the present invention as defined by the
following claims.
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lattice of a Pt underlayer can be obtained. Also, the perpendicular orientation
underlayer has small crystal grains. Thus, the perpendicular orientation underlayer

5 having excellent perpendicular orientation and small crystal grains enables a

perpendicular magnetic recording layer to have a good thermal stability, a high

recording density, and a high SNR.
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- : 3. The perpendicular magnetic recording medium of claim 1, wherein a
soft magnetic layer is placed between the perpendicular orientation layer and the
substrate.

15
4, The perpendicular magnetic recording medium of claim 2, wherein a

soft magnetnc layer is placed between the perpendicular orientation layer and the
substrate.



