1 SPECI FI CATI ON MAGNETI C RECORDI NG MEDI UM SUBSTRATE
MAGNETI C RECORDI NG MEDI UM AND METHOD FOR
MANUFACTURI NG MAGNETI C RECORDI NG MEDI UM SUBSTRATE
TECHNI CAL FI ELD [ 0001] The present invention relates
to a magnetic recording nedi um substrate used as a
substrate for a magnetic disk recordi ng apparatus, a
magneti c recording medium and a nethod for

manuf acturi ng the nmagnetic recordi ng nmedi um
substrate. BACKGROUND ART [0002] It is a trend to

i ncrease the storage capagectrebarfogagneti c recordi ng
apparatus such as a hard disk drive (HDD) has been

expandi ng, and the vertical recording nethod is
comng into practical use as a recording nethod.

[ 0003UndnE il RE¥SRDING METICH BUBITRRI® O MAdiEAICIRRBORSING
performed by nmagnetization in the di rection
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a magnetic recording nedium This nmethod provides
hi gh-density recording. |ndya@mr¥egti cal recording
nmet hod, however, for the recording density 2 of 100
Goit/inch2 or higher, the adjacent track gets

TECHNICAL FIELD

[0001] The present invention relates to a magnetic
recording medium substrate used as a substrate for a magnetic
disk recording apparatus, a magnetic recording medium, and a
method for manufacturing the magnetic recording medium

substrate.

BACKGROUND ART

[0002] It is a trend to increase the storage capacity of
a magnetic recording apparatus such as a hard disk drive
(HDD) has been expanding, and the vertical recording method
is coming into practical use as a recording method.

[0003] In this vertical recording method, recording is
performed by magnetization in the direction perpendicular to
the surface of a recording layer of a magnetic recording
medium. This method provides high-density recording. In the

vertical recording method, however, for the recording density



magneti zed by the side fringing occurring on the side
surfaces of the magnetic head, with the result that
wite or read error will occur. [0004] To solve this
problem a so-called a discrete track medi um
(hereinafter referred to as "D¥ nmedium') has been
proposed, wherein the tracks are physically separated
from each other by non-nmagnetic areas (non-recording
areas) in which data witing is inpossible (Patent

. Docunent 1 and Patent Docunent 2) . This DT nmedi um

hasr a O ELIRINBERT AT @dghbRONtKECRI{HJG takteark Ps&vd ded
bet ween the tracks, and successfully solves the
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medi um capabl e of high-density recording. Data is
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read out accidentally fromthe adjacent track at the

ti e, Pler do8PLRHYCLEQR: . The out put is reduced due to
the signal noise produced by the magnetic curvature
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[mﬁ%gﬁjggg;ogEdigiéf@@ﬂqgﬂg“tracks are physically separated

from each other by non-magnetic areas (non-recording areas)
in which data writing is impossible (Patent Document 1 and
Patent Document 2). This DT medium has a non-magnetic area
(non-recording area) provided between the tracks, and
successfully solves the following problems inherent to the
magnetic recording medium capable of high-density recording.
Data is written accidentally in the adjacent track. Data is
read out accidentally from the adjacent track at the time of
reproduction. The output is reduced due to the signal noise
produced by the magnetic curvature of the recording bit end
portion.

Patent Document 1l: Japanese Unexamined Patent
Applicaticon Publication No. 5-28488

Patent Document 2: Japanese Unexamined Patent

Application Publication No. 2005-293633



OBJECT OF THE | NVENTI ON [0005] In the magnetic |ayer
formed on each track, however, the unit lattice of
the crystal structure constituting the magnetic |ayer
is not necessarily forned regularly. For exanple,
unit lattices my not be fornmed@ regularly on the end
portions of the track. In this case, distortion may
occur in the magnetic layer, or the portion where
unit lattices are not regularly formed may be
nonmagnetic, wth the result that desired nmagnetic
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output) will not be obtained. In addition, nagnetic
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distortion may occur in the magnetic layer, or the portion
where unit lattices are not reqularly formed may be
nonmagnetic, with the result that desired magnetic properties
(including coercive force or reproduction output) will not be
obtained. In addition, magnetic noise may occur, and
recording and reproduction characteristics will be thus much
deteriorated.

[0006] An object of the present invention is to solve
the aforementioned problems and to provide a magnetic
recording medium substrate capable of regular formaticon of a
magnetic layer in a recording area, a magnetic recording
medium, and a method for manufacturing the magnetic recording

medium substrate.



magneti c recordi ng medi um whi ch has on a surface
thereof a plurality of recording areas in which a
magnetic layer is to be formed, wherein the recording
areas have a dinmension of an integral nultiple of a
lattice constant of a unit |lat#ice of a single
crystal structure constituting the magnetic |ayer.

[ 0008] A second aspect of the present invention is the
magneti ¢ recordi ng medi um substrate according to the
first aspect, wherein the surface has grooves forned

t R0 FORNBOLTERE Pl HEYERES are provi ded on recessed
portions of the grooves, and the recessed portions
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a single crystal structure constituting the magnetic layer.
[0008] A second aspect of the present invention is the
magnetic recording medium substrate according to the first
aspect, wherein the surface has grooves formed thereon, the
recording areas are provided on recessed portions of the
grooves, and the recessed portions have a width of an
integral mulitiple of the lattice constant of the unit
lattice.

[0008] A third aspect of the present invention is the
magnetic recording medium substrate according to the first
aspect, wherein the surface has grooves formed thereon, the
recording areas are provided on protruding portions of the
grooves, and the protruding portions have a width of an
integral multiple of the lattice constant of the unit

lattice.




conbi nation of identical geonmetric shapes or a
conbination of a plurality of geonetric shapes.

[0011] Afifth aspect of the present invention is the
magneti ¢ recordi ng medi um substrate according to the
forth aspect, wherein the geofetric shape is a
pattern selected fromthe group of patterns
consisting of a lattice pattern, a radial pattern, a
concentric pattern and a honeyconb pattern. [0012] A
si xth aspect of the present invention is the nagnetic
regggrhing medi ufBls\:qp%tsE@t:% 8eCORdigfie JB taRNvONLiOh is the
the first through fifth aspects, wherein the recording
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from the group of patterns consisting of a lattice pattern, a
radial pattern, a concentric pattern and a honeycomb pattern.
[0012] A sixth aspect of the present invention is the
magnetic recording medium substrate according to any cne of
the first through fifth aspects, wherein the recording areas
are formed by a molding method.

[0013] A seventh aspect of the present invention is the
magnetic recording medium substrate according to any one of
the first through fifth aspects, wherein the recording areas
are formed by patterning.

[0014] A eighth aspect of the present invention is the
magnetic recording medium substrate according teo any one of
the first through seventh aspects, wherein a base material of

the substrate is composed of material seiected from the group



magnetic recordi ng medium conprising: a magnetic
recording layer forned in the recording areas of the
magneti ¢ recordi ng medi um substrate according to any
one of the first through eighth aspects. [0016] A
tenth aspect of the present ingention is a method for
manuf acturing a magnetic recordi ng medium substrate
wherein a plurality of recording areas in which a
magnetic layer is to be formed are formed on a surface
of the disk-shaped substrate, wherein the recording
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be formed 'n the recording area wthout requiring a
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[0016] A tenth aspect of the present invention is a
method for manufacturing a magnetic recording medium
substrate wherein a plurality of recording areas in which a
magnetic layer is to be formed are formed on a surface of the
disk-shaped substrate,
wherein the recording areas have a dimension of an

integral multiple of a lattice constant of a unit lattice of

a single crystal structure constituting the magnetic layer.

EFFECTS OF THE INVENTION

{0017] According to the present invention, the size of
the recording area on the substrate surface is an integral
multiple of the lattice constant of the unit lattice of a
single crystal structure constituting the magnetic layer.
This arrangement allows the regular magnetic layer to be

formed in the recording area without requiring a complicated



[0018] Further, according to the present invention,
the <crystal is regularly arranged inside the
recording bit also in the case of a pattered nmedi um
in which the recording bits are separated each other
in order to enhance the recordi’fng density. Thus, a
defect-free single crystal structure is forned in the
bit, so that a stable nagnetic donmain is realized,
with the result that excellent magnetic properties

are ensured. BRI EF DESCRI PTI ON OF THE DRAW NGS [ 0019]
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are separated each other in order to enhance the recording
density. Thus, a defect-free single crystal structure is
formed in the bit, so that a stable magnetic domain is

realized, with the result that excellent magnetic properties

are ensured.

BRIEF DESCRIPTION OF THE DRAWINGS

[0019] Fig. 1 shows a top view of a magnetic recording
medium substrate according to a first embodiment of the
present invention;

Fig. 2 shows a cross sectional view of the magnetic
recording medium substrate according to a first embodiment of
the present invention;

Fig. 3 shows a cross sectional view of the magnetic
recording medium according to the first embodiment of the

present invention;



Fig. 5 shows a cross sectional view of the magnetic
recordi ng nedi um substrate according to a second
enbodi mrent of the present invention; and Fig. 6 shows
a cross sectional view of the magnetic recording

medi um according to a second efbodi nent of the

present invention. DESCRI PTI ON OF THE NUVERALS [ 0020]
1, 5. Magnetic recording nedium substrate 2, 6:
Recessed portion 3, 7: Protruding portion 10, 20:
Nhgnetic recording medium 11, 21: Magnetic layer |la:
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[0021] odi nen ring to Fig 1 through 4
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recording medium substrate according to a second embodiment
of the present invention; and

Fig. 6 shows a cross sectional view of the magnetic
recording medium according to a second embodiment of the

present invention.

DESCRIPTION OF THE NUMERALS
[0020] 1, 5: Magnetic recording medium substrate
2, ©: Recessed portion
3, 7: Protruding portion
10, 20: Magnetic recording medium
11, 21: Magnetic layer

lla: Unit lattice

BEST MODE FOR CARRYING OUT THE INVENTION
[0021] [Embodiment 1]
Referring to Figs. 1 through 4, the following describes

the magnetic recording medium substrate in the first



[0022] The magnetic recordi ng medi um substrate 1 is
desi gned in a disk-shaped configuration. The nmagnetic
recordi ng medi um substrate 1 has a through-hole forned
at the center and is used as a substrate of the
magnetic recording nmediumsuck as a hard disk. As
shown in Fig. 1, intersecting grooves (recessed
portion 2) are forned on the surface of the magnetic
recordi ng nmedi um substrate 1, and lattice patterns

are formed by the grooves. As described above, the

Or QRYEP men@l: sl PN 1t Ne s4r hagsp ofidihe MRgR8LhEtic recording
recordi ng medium substrate 1 allow a recessed portion
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medium such as a hard disk. As shown in Fig. 1, intersecting
grooves (recessed portion 2) are formed on the surface of the
magnetic recording medium substrate 1, and lattice patterns
are formed by the grooves. As described above, the grcoves
formed on the surface of the magnetic recording medium
substrate 1 allow a recessed portion 2 and protruding portion
3 to be formed on the substrate surface. The number of the
grooves and space intervals therebetween can be adjusted
depending on the conditicons such as the size of the substrate
and material of the magnetic layer. Further, the grooves can
be designed in a geometrically patterned structure such as a
radial pattern, concentric pattern- or honeycomb pattern, in
addition to a lattice pattern. Further, it can be a pattern

composed in a combination of a plurality of shapes.



enbodi nent, the protruding portion 3 is used as the
recording area. A magnetic layer is forned on the
protrudi ng portion 3, whereby a nagnetic recording
mediumis formed. The cross sectional view of Fig. 2
shows a part of the magnetic ¥&cordi ng nedi um
substrate 1. [0024] The width of the protruding
portion 3 used as the recording area is equal to an
integral nultiple of the Ilattice constant of the unit
| attice of a single crystal structure configuring the
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of the protruding portion 3 is a wdth dl, and the
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recording medium substrate 1.
[0024] The width of the protruding portion 3 used as the
recording area is equal to an integral multiple of the
lattice constant of the unit lattice of a single crystal
structure configuring the magnetic layer. To be more
specific, when the width of the protruding portion 3 is a
width dl, and the lattice constant of the unit lattice of the
single crystal structure configuring the magnetic layer is a
width d2, the following relationship helds:

Width di = width d2 x n (where n is a positive integer)
[0025] When a magnetic layer is formed of magnetic
crystal particles of a rectangular parallelepiped shape, the
axis of easy magnetization of the magnetic particles (the

lattice direction where the characteristics of the magnet are

easily exhibited actually) is arranged in the direction where




pl ane recordi ng nedium mnmagnetic crystal particles are
arranged with the axis of easy nagnetization arraigned
arraigned in the horizontal direction (preferably in
the circunferential direction) In the case of a
vertical recording nedium negnetic crystal particles
are arranged w th the axis of easy magnetization
arraigned in the vertical direction. For exanple, in
the case of vertical recording nedium when the axis
of easy magnetization is assuned in the [lattice

di neetdiQR @f of- 8% Ragddis AQLhUL5NGe POFdd @D Bel SroBi¥ned,
required to have an |ntegral mul tiple of the a-axis
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constant. [0026] The material of the nmegnetic Iayer
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with the axis of easy magnetization arraigned in the vertical
direction. For example, in the case of vertical recording
medium, when the axis of easy magnetization is assumed in the
lattice direction of c-axis, the protruding portion 3 is only
required to have an integral multiple of the a-axis constant
and an integral multiple of the b-axis constant.
[0026] The material of the magnetic layer formed on the
surface of the magnetic recording medium substrate 1 is
exemplified by a Co-based alloy, CoPt. When CoPt is used,
the width d2 of the unit lattice (lattice constant) is 2.7
[Al. Accordingly, the width dl of the protruding portion 3
as the recording area is 54 [A], an integral multiple of the
width d2.

[0027] When forming a magnetic layer, it is preferred to

control the filming temperature, pressure (degree of vacuum)



| ow out put. [0028] To ensure that the magnetic |ayer

formed on the protruding portion 3 will grow

i ndependently of the magnetic |ayer forned on the

side wall surface or bottom surface of the recessed
portion 2, the depth of the grbbve (recessed portion

2) is preferably equal to or greater than 1.2 tines

the thickness of the magnetic |ayer to be formed on

the protruding portion 3. (Magnetic recordi ng nmedi unm

The follow ng describes the magnetic recording medi um
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portion 2) is preferably equal to or greater than 1.2 times
the thickness of the magnetic layer to be formed on the
protruding portion 3.

{Magnetic recording medium)

The following describes the magnetic recording medium
using the magnetic recording medium substrate 1 with
reference to Figs. 3 and 4. Fig. 3 shows a cross sectional
view of the magnetic recording medium according to the first
embodiment of the present invention. Figs. 4a and 4b show a
top view representing the relationship between the unit
lattice of the single crystal structure of a magnetic layer
and the recording area of a magnetic recording medium
substrate.

[0029] When manufacturing a magnetic recording medium
using this magnetic recording medium substrate 1, a magnetic

layer of Co-based alloy or the like is formed on the surface



or other nmethod, whereby a nagnetic recording nmedi um

is mnufactured. For exanple, as shown in the cross

sectional viewof Fig. 3, a magnetic layer 11 is

formed on the protruding portion 3 of the nmagnetic
recordi ng nmedium substrate 1,1%hereby the magnetic
recordi ng nedium 10 is manufactured. The magnetic
recordi ng medi um 10 can be formed by filling the
recessed portion 2 of the magnetic recording medium

substrate 1 with a non-nmagnetic substance. [0030]
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medium substrate 1 with a non-magnetic substance.

[0030] Since the width di of the protruding portion 3 is

an integral multiple of the width d2 (lattice constant) of a
unit lattice, the magnetic layer 11 can be formed regularly
on the protruding portion 3. In particular, the magnetic
layer 11 can be regularly formed even on the end portions of
the protruding portion 3.

[0031] For example, as shown in the top view of Fig. 4a,
when the top surface of the protruding portien 3 is sguare
and the width of one side is width dl, the width dl is an
integral multiple of the width d2 (lattice constant) of the
unit lattice 1lla of the magnetic layer 11. Accordingly, the
unit lattices lla of the magnetic layer 11 can be formed
regularly on the protruding portion 3. In this case, the

unit lattices lla can be formed regularly even in the



vicinity of the end on the top surface of the
protruding portion 3. [0032] Further, even when the
top surface of the protruding portion 3 is formed in
a rectangul ar shape, the nmagnetic |ayer 11 can be
formed regularly on the protrudd ng portion 3,
provided that the width of the protruding portion 3
is the integral nmultiple of the width of the unit
lattice ila of the nagnetic |ayer 11. For exanple, as
shown in the top view of Fig. 4b, assune that the top

Suvr'{c,a:ﬁ'ﬁth; otfh%he pél@(ﬁ ré@'% Q%'bt %ngg’cé Sof Ocr}fgeg)rloEradlng

rect angular shape, the wdth of one side is
t Ogggﬁﬂ of the other side is d3. In this case, when
and width d3 are both equal to an
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top view of Fig. 4b, assume that the top surface of the
protruding portion 3 is formed in a rectangular shape, the
width of one side is dl, and the width of the other side is
d3. 1In this case, when the width dl and width d3 are both
equal to an integral multiple of the width d2 of the unit
lattice 1lla, the unit lattice 1lla of the magnetic layer 11
can be regularly formed on the protruding pertion 3.

(Substrate material)

The following describes the material of the magnetic
recording medium substrate 1: The material of the magnetic
recording medium substrate 1 is exemplified by resin, metal,
oxide, semiconductor, sulfide, ceramic, glass, glass ceramic
and organic/inorganic composite materials.

[0033] The following describes an example of using resin

as the substrate material. Various forms of resin can be



15 wused as the material for the magnetic recording
medi um substrate 1, in addition to thernoplastic
resin, thernosetting resin and actinic radiation
curable resin. [0034] As the thernoplastic resin of
the magnetic recording nedi unhsubstrate 1, there can
be used, for exanple, polycarbonate, polyether ether
ket one resin (PEEK resin), annular polyolefin resin,
nmet hacryl styrene (MS resin), polystyrene resin (PS
resin), polyether imde (PEl resin), ABS resin,
palarstRr theshAcéPREN 1@ RnePRIGHESI M. r&ldrdling medium
pol yolefin resin (PE resin, PP resin, etc.),

pal s faeae 1, r €81 fuaRolore et ns bhboNes ¢ €SI sG RES
resin), polyarylate resin, polyphenylene sulfide

rE%ﬂébmo@%k¥§ﬂgd§e§f§iéhd %Et%ﬁﬁ¥|ra&f§¥ﬂbn curable resin.
Al ternatively, as the thernosetting resin, pheno

refdgba)ur €a residhe YRShUHRL S PSS! 8F ERST RadBNG
resin, etc.), silicon resin, urethane resin, epoxy

r %%Jbrdﬁ%!gyhgﬁg‘gr $fiddbarROh Y afh dee Ie%B[{jl%r?r E‘%Ph PLr example,

pol ybenzoi'm dazol e resin can be us on,
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can al so be used. erw se, WV curable resin
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The actin adiation ‘curable resin I's exenp

;’é{oro;]]‘{/gstﬁg)rr%ggf%f\féj&‘; %$%%3"222§§1Y%&riﬁld% RBLYeSL&in),
ABS resin, polyester resin (PET resin, PBT resin, etc.),
polyoclefin resin {PE resin, PP resin, etc.), polysulfcne
resin, polyether sulfone resin (PES resin), polyarylate
resin, polyphenylene sulfide resin, polyamide resin, or acryl
resin. Alternatively, as the thermosetting resin, phenol
resin, urea resin, unsaturated polyester resin (BMC resin,
etc.), silicon resin, urethane resin, epoxy resin, polyimide
resin, polyamide imide resin, or polybenzoimidazcle resin can
be used. In addition, polyethylene naphthalene resin (PEN
resin) and others can alsc be used.

[0035] Otherwise, UV curable resin can be used as the
actinic radiation curable resin. The actinic radiation
curable resin is exemplified by UV curable acryl urethane

resin, UV curable polyester acrylate resin, UV curable epoxy

acrylate resin, UV curable polyol acrylate resin, UV curable




acrylate resin, UV curable polyol acrylate resin, W
curable 16 epoxy resin, WV curable silicon resin and
WV curable acryl resin. [0036] To ensure effective
achi evement of the object of the present invention,
when curing by applying actinité radiation to the
coated but uncured | ayer, a photo-initiator is
preferably used to accelerate curing reaction. In this
case, a photosensitizer can be used in conbination.
[0037] If oxygen in air suppresses the above-nentioned

CULhaGy MRAGH, 00y agtimic Jiadicahi @BsEANaRe BPRuredlef QEryl
exanple, in the atnosphere of inert gas, in order to
regdigs,. the oxygen concentration or to renove the

oxygen. As the actinic radiation, infrared ray,

Vi ph¢@ ray ofo Ui U@lctid¥ SaidbRmRlteetedhdsobject of
appropriate. Selection of ultraviolet ray is

parkd Gl aldy RhGERELES, WHdhout-ihBepachbii & dAdiRELoB
being restricted thereto. Further, curing reaction can
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the actinic radiation or before and after the
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crystal polynmér or organic/inorganic ybrid resin

(ecgse, Qpl %Egng gp?@ﬁrgéﬁiH%09%@9r§ﬁi£§hbfﬂééﬂaﬂn as

an aggregate) can be used for the magnetic
[0037] If oxygen in air suppresses the above-mentioned
curing reaction, actinic radiation can be applied, for
example, in the atmosphere of inert gas, in order to reduce
the oxygen concentration or to remove the oxygen. As the
actinic radiation, infrared ray, visible ray or ultraviolet
ray can be selected as appropriate. Selection of ultraviolet
ray is particularly preferred, without the actinic radiation
being restricted thereto. Further, curing reaction can be
accelerated by heating during the application of the actinic
radiation or before and after the application of the actinic
radiation.
[0038] Liquid crystal polymer or organic/inorganic
hybrid resin (e.g., polymeric components incorporating
silicon as an aggregate) can be used for the magnetic

recording medium substrate 1. It should be noted that these

resins are only examples of the resins usable for the




recordi ng medi um substrate 1. It should be noted that
these resins are only exanples of the resins usable
for the 17 magnetic recordi ng medi um substrate 1. The
resins that can be used for the magnetic recording
medi um substrate 1 are not re$iricted thereto. Two or
nore resins can be used in a mxed form or different
conmponents can be used in separate |ayers adjacent to
each other. [0039] The resin used as the base materi al
preferably has a higher heat resistant tenperature or

9l As§ad ¥ ANSIddcRRin %H@@{aﬁ LH&sEga\efeeﬁevefrhefJ%%ahgeth& can
magnetic |ayer is formed on the nagnetic recording
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tenperature at which sputtering I's conducted.
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typlc I'es o e resins having a
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reéérﬁbelag{:qlgei %%I ghg é(\%lalposm.ble. A magnetic layer is formed

oen the magnetic recording medium substrate 1 by sputtering,

and therefore, heat resistant temperature or glass-transition
temperature Tg is preferably equal to or higher than the
temperature at which the sputtering is conducted. For
example, the resin having the heat resistant temperature or
glass—-transition temperature Tg equal to or higher 200 °C is
preferably used.

[0040] The typical examples of the resins having a
glass-transition temperature Tg of 200 °C or more include
polyether sulfone resin (PES resin), polyether imide resin
(PEI resin), polvamide imide resin, polyimide resin,
polybenzoimidazole resin, BMC resin, and liquid crystal
polymer. To put it more specifically, the polyether sulfone

resin (PES resin) is exemplified by Udel (Solwvay Advanced



polymer. To put it nore specifically, the polyether
sulfone resin (PES resin) is exenplified by Ude

(Sol vay Advanced 18 Polyners) The pol yether imde
resin (PEI resin) is exenplified by Utem (by Japan
GE Plastic Co., Ltd.). The polgamde imde resin is
exenplified by Torlon (Sol vay Advanced Pol yners). The
polyimde resin (thernoplastic resin) is exenplified
by Oram (by Mtsui Chemical Co., Ltd.). The polyimnde
resin (thernosetting resin) is exenplified by Eupirex
( by 1Rk Ahdustid 6551 Jehtble)- 1408 PALYRENZRITM €
res? r%p[iees Scrgxerrple‘:j?Ii;\bea)ebyePBIléECeTs azol e ((E#}Ig&grg%g!ntls
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The liquid crystal polymer is exemplified by Sumika Super LCP

O Q

{by Sumitomo Chemical Co., Ltd.). The polyether ether ketone
is exemplified by Victorex (by Victorex MC).

[0041] To avoid misalignment of the magnetic head due to
the change in the dimensions of the substrate caused by
moisture absorption, use of the resin with low moisture
absorption characteristics is preferably used for the
magnetic recording medium substrate 1. The resin with low
moisture absorption characteristics is exemplified by
pelycarbonate or annular polyolefin resin.

[0042] The above description assumes the examples where
the substrate is made of a single resin. However, the
substrate is not restricted to the one made of a single
resin. The substrate can be made by covering the surface of

a non-magnetic substance such as metal or glass with a resin



substrate is not restricted to the one nade of a
single resin. The substrate can be made by covering
the surface of a non-nmagnetic substance such as netal
or glass with a resin 19 layer. In this case, the
non- magneti ¢ substance to be T®»vered with resin can
be resin, nmetal, sem conductor, nitride, sulfide,
ceram c, glass, glass ceramc, organic/inorganic
conposite materials, and other various forns of
materials that can be used as a substrate. [0043] The
supsjdat e ade; Ofc A Sl @ﬂgengﬁ%&ﬂe%iqp%%F§$§HE§ to be
because it provides an advantage of sinplifying the
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be, snyfactuy edy uch . Wale I.nj ection
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a%ﬂﬁﬁgﬁhﬁ%gcturing process.

{(Manufacturing method)

The resin-made magnetic recording medium substrate 1
can be manufactured by such a molding method as injection
molding, cast molding, sheet molding, injection compression
molding and compression molding method, using a die having
the shape conforming to the magnetic recording medium
substrate 1. To be more specific, the magnetic recording
medium substrate 1 1s manufactured with the injection molding
method or the like, using a die having the shape conforming
to the recessed portions 2 and protruding portions 3 of the
magnetic recording medium substrate 1. Further, as required,
the substrate having been molded can be cut, stamped or
pressed, whereby a magnetic recording medium substrate 1 can

be manufactured.



the substrate having been nol ded can be cut, stanped
or pressed, whereby a magnetic recordi ng nmedi um
substrate 1 can be manufactured. 20 [0044] Wen the
magneti ¢ recordi ng nmedi um substrate 1 is nolded using
above-nmentioned injection noldithg nethod or the |Iike,
it is possible to sinmultaneously format |east one of
the followi ngs: the inner and outer dianeters of the
magnetic recording nmedium substrate 1, the contour of
the inner periphery, and the contour of the outer

Pefddugr Y. TomRH tHe m@BALDSE VEWYord¥eNmbRSud! Subsehte 1 is

for injection nolding process 1is produced in
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outer periphery of the magnetic recording medium substrate
1, the inner and outer diameters will be formed at the time
of resin molding. Further, when a die produced in conformity
to the shapes of the inner or ocuter periphery is used, the
shapes of the ends of inner and outer peripheries are formed
at the time of resin molding.

[0045] The magnetic recording medium substrate 1 of this
embodiment can be manufactured by a method other than the
molding method. For example, a resist is provided on a
substrate and a pattern is formed on the resist by the mask
conforming to the recessed portion 2 (groove). This is
irradiated with an excimer laser, whereby the recessed
portion 2 (groove) can be formed. After that, the resist on
the substrate is removed to complete the production of the

magnetic recording medium substrate 1. The magnetic



irradiated with an exciner |aser, whereby the recessed
portion 2 (groove) can be fornmed. After that, the
resist on the substrate is renoved to conplete the
production of the magnetic recording nedi um substrate
1. The magnetic 21 recording &®dium substrate 1 can
be manufactured by the above-nentioned patterning
process. Further, after a pattern has been fornmed on
the substrate by resist, the recessed portion 2
(groove) can be formed by dry etching. [0046] The

r eesééﬁailrnﬁrr&ad%mZSﬁggega/@a Cabeef QLR Surdd'®y the
substrat y the printing nethod or nano-inprinting
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protrudlng portion 3 1S preferably equal to or |ess
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t he ace of magnet | ecor |ng nme
squE é and a nmagnetic |ayer can be forned on
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”HQBSHf layen, 9L 585y | &Y &heOlkidth di of the protruding

portion 3 is preferably equal to or less than 3% of the
lattice constant (width 42) x n, more preferably equal to or
less than 2% the lattice constant {(width d2) x n. This error
will be reflected into the amount of the lattice distortion
of the magnetic layer to be formed on the protruding portion
3, and therefore, is preferably equal to or less than 3%.
[0048] Further, a coated layer can be formed on the
surface of the magnetic recording medium substrate 1, and a
magnetic layer can be formed on the coated layer. A metallic
layer, ceramic layer, magnetic layer, glass layer or
inorganic/organic composite layer (hybrid layer) can be used
as the coated layer. In the vertical magnetic recording
medium greatly expected to make a significant contribution to
higher density technology, magnetic substances are required

to be arranged in the direction perpendicular to the



i norgani c/ organi c conposite |layer (hybrid |ayer) can
be used as the coated layer. In the vertical nmagnetic
recording nediumgreatly expected to nmake a
significant contribution to higher density

t echnol ogy, magnetic substancesZare required to be
arranged in the direction perpendicular to the 22
substrate surface. For this reason, a soft magnetic

| ayer nust be provi ded between the magnetic |ayer and
the substrate. A typical alloy for this soft magnetic

| ay@bstifatd shirgkeb: CoRAl thi A rERdor! |P¥%ord Naghlrdd | D¥er

used as the coated |ayer can function as a soft

Megnet ie A% dEAr béHifeery &Hd fRLNARIBCL A fof @GRF ¢1RBY
medi um [ Enbodi nent 2] Referring to Figs. 5 and 6, and

usé%%t@sarml@%pifcatlh%ug@g@@ki@h{@%%@ RAgHBEEEMayer is a
substrate whose base material is nade of résin, the
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substrate as a second enbodi nent of the present
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magneti ¢ recordi ng nedium substrate as the second

erhodi Nt n@hnkhe: PLESRNINS RLEALLON, and Fig. 6 is a

cross sectional view of tHe magnetic recordi ng nmedi um

as the segond; djyent of the present invention.
[ 0049] ﬁn thelﬁgggt %nbodinent, the protruding portion

Referring to Figs. 5 and 6, and using an example of the
magnetic recording medium substrate whose base material is
made of resin, the following describes the magnetic recording
medium substrate as a second embodiment of the present
invention. Fig. 5 is a cross sectional view of the magnetic
recording medium substrate as the second embodiment of the
present invention, and Fig. & is a cross sectional view of
the magnetic recording medium as the second embodiment of the
present invention.

[0049] In the first embodiment, the protruding portion
of the magnetic recording medium substrate is assumed as a
recording area, and a magnetic layer i1s formed on the
pretruding portion. In the second embodiment, however, the
recessed portion is used as the recording area and a magnetic
layer is formed on the recessed portion. For example, as

shown in Fig. 5, a grcocove is formed on the surface of the




of the magnetic recordi ng nmedi um substrate is assuned
as a recording area, and a nmagnetic |ayer is forned
on the protruding portion. In the second enbodi nent,
however, the recessed portion is used as the
recording area and a magnetic 23ayer is fornmed on the
recessed portion. For exanple, as shown in Fig. 5, a
groove is formed on the surface of the 23 nmagnetic
recordi ng nmedi um substrate 5, whereby a recessed
portion 6 and protruding portion 7 are forned on the

SU&éiﬁé%idQ&eEG%d%HQSﬁé&E&h AUIRGHELT §, | @Y&fedyS of CEPBLsed
on the recessed portion 6, whereby a nagnetic
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portion 6 used as the recording area is an integra
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in£§§g¥3ing(¥§gge£gcaﬂefﬁrégf%a %Egkyﬂle of the lattice
constant of the unit lattice of the single crystal structure
constituting the magnetic layer. To put it another way,
assume that the width of the recessed portion 6 is a width d4
and a width (lattice constant) of the unit lattice of the
single crystal structure configuring the magnetic layer is
d2. Then the following relationship holds:

Width d4 = width d2 x n (where n is a positive integer)

(Magnetic recording medium)

When a magnetic recording medium is manufactured using
the magnetic recording medium substrate 5, a magnetic layer
of Co-based alloy is formed on the surface of the magnetic
recording medium substrate 5 by sputtering method or the

like, and a magnetic recording medium is thus produced. For

example, as shown in Fig. &, the magnetic layer 21 is formed



When a magnetic recordi ng nediumis manufactured using
the magnetic recordi ng nmedi um substrate 5, a nagnetic

| ayer of Co-based alloy is forned on the surface of

the magnetic recording nediumsubstrate 5 by

sputtering nmethod or the |like24and a magnetic

recordi ng nediumis thus produced. For exanple, as

shown in Fig. 6, the nagnetic layer 21 is forned 24

on the recessed portion of the magnetic recording

medi um substrate 5, a magnetic recording nedium 20 is
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regularly fornmed even on the end of the recess
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recordingarea Is an integral nultipte o

(1gidgte_ const ag) o8 Ligsdodatiice of the, single

crystal structure cons i'ng thé magn
thseec%?lﬁeeﬁgggﬂ{ieargte,s aascgrtorc])(\)rgeis formed only on one side of the

substrate. However, grooves can be formed on both sides as
well. In this case, either the protruding portion or
recessed portion is used as a recording area. When the width
of the protruding portion or recessed portion used as a
recording area is an integral multiple of the width (lattice
constant) of the unit lattice of the single crystal structure
constituting the magnetic layer, the same advantages as those
of the first and second embodiments are ensured.

[0053] The side surfaces of the groove can be formed in
a vertical direction or in a slanting direction. The side
surfaces of the groove can be formed in a linear or curved
shape.

[0054] In the above-mentioned first embodiment and

second embodiment, the protruding portion or recessed portion



of the first and second enbodi nents are ensured.

[ 0053] The side surfaces of the groove can be forned
in a vertical direction or in a slanting direction.
The side surfaces of the groove can be forned in a
linear or curved shape. [0054351n the above-nentioned
first enbodi rent and second enbodi nent, the
protrudi ng portion or recessed portion 25 wused as the
recording area is rectangular. The protruding portion
or recessed portion can be triangular or pentagona

Orus@d &s 4eRERdLPIA ORy LR StilUekUEEnSh14 e B protruding
|attice of the single crystal struciure constl?utlng
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t he exanpl es of the enbodi nents of the presen
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magneti ¢ recordi ng” medi um substrate wn i n Figs.
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the first exanple, the protruding porti
magneti GpreqQidi ng medi um substrate 1 shown in Figs.
1 through 3 was assuned as the recording area, and a
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[Example 1]

A specific example of the magnetic recording medium
substrate 1 shown in Figs. 1 through 3 will be described as a
first example. In the first example, the protruding portion
3 of the magnetic recording medium substrate 1 shown in Figs.
1 through 3 was assumed as the recording area, and a magnetic
layer was formed on the protruding portion 3. As shown in
Fig. 4a, the top surface of the protruding portion 3 was made
square.

(Forming magnetic recording medium substrate 1)

A magnetic recording medium substrate 1 was
manufactured by injection molding, using polyimide as the
substrate material. Oram (by Mitsui Chemical) was used as
the polyimide. The following describes the dimensions of the
magnetic recording medium substrate 1.

[0055] QOuter diameter: 1 inch (25.4 mm)



square. (Form ng magnetic recordi ng nedi um substrate
1) A magnetic recording nedi um substrate 1 was

manuf actured by injection nolding, using polyinde as
the substrate material. Cram (by Mtsui Chem cal) was
used as the polyimde. The fokbow ng describes the

di nensi ons of the nagnetic recordi ng nedi um substrate
1. [0055] CQuter diameter: 1 inch (25.4 M) 26

Thi ckness of the magnetic recording nedi um substrate
1: 0.4 nm Wdth dl of the protruding portion 3: 88 A

Wdth ofrdiRgnkgsessethdfddriit i¢: réB0rfind MUY substrate 1:
magnetic |ayer) A nagnetic |ayer of CoPd all oy was

fopnmgd,pn the surface of the magnetic recording
medi um substrate 1 by sputtering, whereby a magnetic

recordi W&df%didli”bwa%é’wpé%in [ B8pflod i ckigsg of

magnetic layer: 26 nmWdth d2 (lattice constant)

(111) ofyst WR tnlabl il e Piod g f! E‘?g%o‘br)&St al

structure constituting the gnetic yer: 2.2 A

gEgaLrgtgﬁg%%ggnmgghgt{érfgyé§§anple, the width dl of

A magnetic layer of CoPd alloy was formed on the
surface of the magnetic recording medium substrate 1 by
sputtering, whereby a magnetic recording medium was produced.
[0056] Thickness of magnetic layer: 26 nm

Width d2 {lattice constant) (111) of the unit lattice
of the single crystal structure constituting the magnetic
layer: 2.2 A

(Bvaluation)

In this first example, the width dl of the protruding
portion 3 as the recording area is 88 A, and the width d2
(lattice constant) of the unit lattice is 2.2 A.
Accordingly, width dl is an integral multiple of the width
d2. This makes it possible to form a magnetic layer
regularly on the protruding portion 3. The magnetic layer
can be regularly formed even on the end of the protruding

portion 3. For example, the degree of crystallinity and

distortion were checked by electron diffraction measurement.
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portion 3. In the second example, as shown in Fig. 4b, the
top surface of the protruding portion 3 was rectangular. The
same resin {(polyimide) as that of the first example was used
for the magnetic recording medium substrate 1 in the second
example.

(Dimensions of magnetic recording medium substrate 1)

Quter diameter: 1 inch (25.4 mm)

Thickness of the magnetic recording medium substrate 1:
0.4 mm

Width di of the protruding portion 3 (recording area):
81 A

Width d3 of the protruding portion 3 {recording area):
108 A

{How to form magnetic layer)




Thi ckness of the magnetic recording nedi um substrate

1: 0.4 mMm Wdth dl of the protruding portion 3
(recording area): 81 A Wdth d3 of the protruding
portion 3 (recording area): 108 A (How to form
magnetic layer) 28 A magneticZ$ayer of CoPt alloy was
formed on the surface of the magnetic recordi ng nedi um
substrate 1 by sputtering, whereby a nmagnetic
recordi ng medi um was produced. [0057] Thickness of
magnetic layer: 30 nmWdth d2 (lattice constant) of

the unity habhbeec0fajdie oSica@heatiyst@dls SHdrneliubg the
constituting the magnetic layer: 2.7 A (Evaluation)

| st PSS erOoRfeeNRPREL: ¢ tAR ML Abaofm t g AQlkudi Bg
portion 3 as the recording area i's 81 A the width d3

. 34! ol ﬂ L . it t Beoduced.
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uni attice is Accordingly, width an

W dhds g3 are ap; Liedr s nuhbipl e pfed:neswi ghh d2.
This mekes it possible to forma nagnetic |ayer

regul arhy QR hhe (PLotfuding RALE) 0ff che (XML 3ke of the
single crystal structure constituting the magnetic layer:
2.7 A

(Evaluation)

In this second example, the width dl of the protruding
portion 3 as the recording area is 81 A, the width d3 is 108
A, and the width d2 (lattice constant) of the unit lattice is
2.7 A. Accordingly, width dl and width d3 are an integral
multiple of the width d2. This makes it possible to form a
magnetic layer regularly on the protruding portion 3.

(Example 3)

In this third example, similarly to the case of the
first example, the protruding portion 3 of the magnetic
recording medium substrate 1 was assumed as the recording
area, and a magnetic layer was formed con the pretruding
portion 3. In the third example, as shown in Fig. 4a, the
top surface of the protruding portion 3 was square. In this
third example, the material of the magnetic layer was

different. The same resin {polyimide) as that of the first



In this third exanple, simlarly to the case of the
first exanple, the protruding portion 3 of the
magneti ¢ recordi ng nedium substrate 1 was assumed as
the recording area, and a magnetic | ayer was forned
on the protruding portion 3. 2% the third exanple, as
shown in Fig. 4a, the top surface of the protruding
portion 3 was square. In this third exanple, the

mat eri al of the magnetic |layer was different. The
sanme resin (polyimde) as that of the first 29

EXARPhES1 Ma% MS8dal 86t fige qﬁgﬁl%ttllg: REEQES AW ra@ﬁhwsubstrate
substrate 1 in the third exanple. (D nensions of

magngt i1, 4 €6QL Al BY-gEPL UM substrate 1) CQuter
di aneter: 1 |nch (25.4 mm) Thickness of magnetic

record'W%1E§g598h§u9§tﬁégﬁ%f£c rQaér&Pﬁ&Vﬁgdldﬂ sggsgbgte 1)

protrudi ng portion 3 (recording area):

f of R LRGN egelrayef)lréhrrqglgew &ml| ayer of CoCr Pt aI I oy

was formed on the surface of the magnetic recording

?‘ZS&“Z} B T A o S A S

ﬂquetlc | ayer: 20 nmWdth d2 (lattice constant)
of i unit lattice of the

Width dl1 of the protruding portion 3 (recording area):
48 A

{(How to form magnetic layer)

A magnetic layer of CoCrPt alloy was formed on the
surface of the magnetic recording medium substrate 1 by
sputtering, whereby a magnetic recording medium was produced.
[0058] Thickness of the magnetic layer: 20 nm

Width d2 (lattice constant) of the unit lattice of the
single crystal structure constituting the magnetic layer:

2.4 A

{Evaluation)

In this third example, the width dl of the protruding
portion 3 as the recording area is 48 A, and the width d2
{lattice constant) of the unit lattice is 2.4 A.

Accordingly, width dl is an integral multiple of the width
d2. This makes it possible to form a magnetic layer

regularly on the protruding portion 3.



single crystal structure constituting the magnetic
layer: 2.4 A (Evaluation) |In this third exanple, the
width dl of the protruding portion 3 as the recording
area is 48 A, and the width d2 (lattice constant) of
the unit lattice is 2.4 A Acgordingly, wdth dl is
an integral nmultiple of the wwdth d2. This nmakes it
possible to forma magnetic layer regularly on the
protrudi ng portion 3. 30 (Conparative exanple) The
foll owm ng describes a conparative exanple to the

above- nq@kh@gggtibésgxgﬂyygqgh third exanples. In this
conparative exanple, simlarly to the case of the

above- gt Ifem@gwihcg saeéém)légh al Bbhfa £XeR BarBle to the
groove is fornmed on” the surface of the magnetic
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portion and a protruding portion were forned
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was used as the naterial of the magnetic recording

nexgém&wtfr ?rs% eﬁrgﬁ]&lcﬁﬁ%%&ﬁﬁ g%‘a@l oove is f?rmed on

(D nmensi ons of nmagnetiT recording di um stibstrate o
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whereby a recessed portion and a protruding portion were
formed. The same resin (polyimide) as that of the first
example was used as the material of the magnetic recording
medium substrate of the comparative example.

(Dimensions of magnetic recording medium substrate of
the comparative example)

Quter diameter: 1 inch (25.4 mm)

Thickness of magnetic recording medium substrate: 0.4

Width of protruding portion (recording area): 40 A

(How to form magnetic layer)

A magnetic layer of CoPt alloy was formed on the
surface of the magnetic recording medium substrate by
sputtering, whereby a magnetic recording medium was produced.
[0059] Width (lattice constant) of the unit lattice of
the single crystal structure constituting the magnetic layer:

o

2.7 A



Thi ckness of magnetic recordi ng nmedi um substrate: 0.4
mm Wdth of protruding portion (recording area) 40 A
(How to form magnetic |ayer) A nagnetic |ayer of CoPt
alloy was forned on the surface of the magnetic
recordi ng nmedi um substrate by 3%puttering, whereby a
magneti ¢ recordi ng nedi um was produced. [0059] Wdth
(lattice constant) of the unit lattice of the single
crystal structure constituting the magnetic |ayer:
2.7 A 31 (Evaluation) In this conparative exanpl e,
the wi dt hf Whegonprotruding portion as the recording
area is 40 A, and the wdth (lattice constant) of the

uni t | atg ct%lgscgmzafstn/-éc%%ﬁpmg' yth% dth @i the

protruding portion is not an ntegral nu tlple oF t he
Wi gt b £l Btdd 68,6985t é‘QtQhé’freté%erdliﬂ t Qtié C nd the
therefore, a magnetic layer 1sirr rIy orﬁe
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parti cul arl on t end portion of "the protru
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magnet i c co ng nmedi um su tra e ac tH

en?%%%é?%ﬂ?%mfﬂklple of the width (lattice constant) of the unit
lattice, and therefore, a magnetic layer is irregularly
formed on the protruding portion. Distortion is likely to
occur particularly on the end portion of the protruding
poxrtion.
[0060] As described above, when using the magnetic
recording medium substrate according to the embodiments of
the present invention, a reqularized magnetic layer can be
formed on the recording area without using any complicated
process. This arrangement ensures formation of a magnetic
layer, almost completely eliminating the possibility of
distortion or other defects, and improves the magnetic
properties of a magnetic recording medium.
[0061] In the above-mentioned embodiments, polyimide is
used as the material of a magnetic recording medium substrate
1. However, resins other than the resins mentioned in the
above-mentioned embodiments can also be used to get the same

advantages.



the present invention, a regularized magnetic |ayer
can be forned on the recording area w thout using any
conplicated process. This arrangenent ensures
formati on of a magnetic |ayer, alnost conpletely
elimnating the possibility of32distortion or other
defects, and inproves the magnetic properties of a
magneti ¢ recordi ng medium [0061] In the
above-nenti oned enbodi nents, polyimde is wused as the
material of a magnetic recordi ng nedium substrate 1.
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Pr 9é&shel iRty H@Hﬁhﬁns&)ﬁréﬂ'@ 1”&91”%Bécf1£§€qgn%mgl um

substrate 1 in the first enbodi nent However, 1t has
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magnetic recording medium substrate 5 in the second

embodiment.



shaped magnetic recordi ng nedi um which has on a
surface thereof a plurality of recording areas in
which a nagnetic layer is to be fornmed, wherein the
recording areas have a dinension of an integra
multiple of a lattice constant33f a wunit lattice of a
single crystal structure constituting the magnetic

| ayer. 2. The magnetic recordi ng nedi um substrate of
claim1, wherein the surface has grooves forned

t hereon, the recording areas are provided on recessed
portions of the grooves, anderhfi@srecessed portions
have a width of an integral multiple of the lattice
constant of the unit lattice. 3. The nmagnetic
recordi ng nmedi um substrate of claim1, wherein the

sufface gg QLeoNes L IR %&ﬁﬁ”suﬁgéiéég“NHQbﬁgls a disk-

areas are provided on protru i ng portions of

ar oY, I@ag%eta@er959£a %twgéhhﬁygacg% gﬁﬂﬁgca

an integral” multiple attlce cons
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substrate o alm elrn QFOOVGS are
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or a connination O eone

dﬂ%@h %%Ign ?SP&Q% ﬂH%@;%QESH Sgrfgéi(ge(éqﬁsfant of a
wherei n the geonetri c - snape 1S tern S ecte rom
th@nlt lattice of a single crystal structure constituting the

magnetic layer.

2. The magnetic recording medium substrate of claim 1,
wherein the surface has grooves formed thereon, the recording
areas are provided on recessed portions of the grooves, and
the recessed portions have a width of an integral multiple of

the lattice constant of the unit lattice.

3. The magnetic recording medium substrate of claim 1,
wherein the surface has grooves formed thereon, the recording
areas are provided on protruding portions of the grooves, and
the protruding porticns have a width of an integral multiple

of the lattice constant of the unit lattice.



group of patterns consisting of a lattice pattern, a
radial pattern, a concentric pattern and a honeyconb
pattern. 6. The magnetic recordi ng nedi um substrate of
any one of clains 1 through 5, wherein the recording
areas are formed by a nolding3fethod. 7. The magnetic
recordi ng nedi um substrate of any one of <clains 1
through 5, wherein the recording areas are forned by
patterning. 8. The magnetic recordi ng nedi um substrate
of any one of <clainms 1 through 7, wherein a base

mageri alTref ra@esiBStLdd&idgS nfé@qgﬁsgﬁib%ra[@ e haim 2 or
sel ected fromthe group of materials consisting o?

I €S} Nuhdit S-S, th@b%hové@@@%@r inOX| g&nbll{gﬂ:lr des
and sul fi de. A magnetic recordi ng ned um

CONPER S SHL: g%o%ge%l Shageordi ng cbﬁnﬁ%a{%r{fe@f 'aﬂ I,%l'&?callty of

recording areas of the magnetic recordi ng ned

subséhed . Ofsrapwsone of claims 1 through 8. 10 A
met hod for manufacturing a magnetic recordi ng nmedi um

substrate wherein a plurality of recording areas in
which a magnetic layer is to be fornmed are formed on

a surfaggeofahher: di f%%%?&yﬁ dméagﬁ%réﬁg%thQ%r%Encﬁgfm 4,

recordi ng areas have a st on
wherein the geometric shape is a pattern selected from the

group of patterns consisting of a lattice pattern, a radial

pattern, a concentric pattern and a honeycomb pattern.

6. The magnetic recording medium substrate of any one of
claims 1 through 5, wherein the recording areas are formed by

a molding method.

7. The magnetic recording medium substrate of any one of
claims 1 through 5, wherein the recording areas are formed by

patterning.

8. The magnetic recording medium substrate of any one of
claims 1 through 7, wherein a base material of the substrate
is composed of material selected from the group of materials
consisting of resin, glass, metal, semiconductor, oxide,

nitride, and sulfide.




integral nultiple of a lattice constant of a unit
lattice of a single crystal structure constituting

the nmagnetic | ayer.

35

9. A magnetic recording medium, comprising:
a magnetic recording layer formed in the recording
areas of the magnetic recording medium substrate of any one

of claims 1 through 8.

10. A method for manufacturing a magnetic recording medium
substrate wherein a plurality of recording areas in which a
magnetic layer is to be formed are formed on a surface of the
disk-shaped substrate,

wherein the recording areas have a dimension of an
integral multiple of a lattice constant of a unit lattice of

a single crystal structure constituting the magnetic layer.




