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SPECIFICATION

MAGNETIC RECORDING MEDIUM SUBSTRATE AND MANUFACTURING
METHOD THEREOF, AND MAGNETIC RECORDING MEDIUM AND

MANUFACTURING METHOD THEREOF

TECHNICAL FIELD

The present invention relates to a substrate for a
magnetic recording medium applied to the substrate provided
in a magnetic disk recording device, and to a method of
manufacturing the magnetic recording medium substrate, and

the magnetic recording medium.

BACKGROUND

There is an increasing tendency of recording capacity
of a magnetic recording device such as hard disc drive
device (HDD) or the like, and a perpendicular magnetic
recording system is being put into practical use.

This perpendicular magnetic recording system is a
recording system by which a magnetic recording medium is
magnetized perpendicularly to a recording layer plane of
the magnetic recording medium, and is possible to produce
high-density recording. However, in the perpendicular

recording system, there is a problem such that occurrence



BACKGROUND There is an increasing tendency of recording capacity of a
magneti c recordi ng device such as hard disc drive device (HDD) or the liKke,
and a perpendi cul ar magnetic recording systemis being put into practical
use. Thi s perpendi cul ar nmagnetic recording systemis a recording
system by which a magnetic recording medeumis magnetized perpendicul arly
to a recording |ayer plane of the magnetic recording nedium and is

possi bl e t g produce .hi gh-density recording. e i r i cul ar
recordi ng gfstaeryﬁrl?hlél 'ealcgtla%nprtoonlae%"{sédécrﬂ'gt%a éli%%c%sr r%%%%@&ﬁf&g&%ﬂ ting
action to adjacent tracks is. caused by side fringing generated fraomthe
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| east 100 Goit/in2, resulting in recording failure and reproducing fajlure.
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(hereinafter, referred to as "DT mediuni), in which grooves are forned

ci rcunf er enteisallltingn iam meEgpeetding dteoildirg anedli teptedywe bely cea physe cal
separation by form ng nonnagnetic regions (non-recording regions) where no
witing i s made, Tor gbafet @ hRat @rioddem) mricpdkeandi 2,a fsr- eadda e) .
According to this DT nedium it is possible to avoid problens such that

data are Wit ded R aHALRM (HtdSndi & Stakee £bdd NGo r@eosfir ng, dat a

are read out fromthe adjacent tracks by m stake during reproducing, and
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by forming nonmagnetic regions (non-recording regions)
where no writing is made, (refer to Patent Documents 1 and

2, for example). According to this DT medium, it is
possible to avoid problems such that data are written to
the adjacent tracks by mistake during recording, data are
read out from the adjacent tracks by mistake during
reproducing, and output power reduction caused by signal
noise caused by magnetic distortion at the end of a
recording bit is generated, whereby avoided can be problems
specific to a magnetic recording medium capable of high
density recording.

Patent Document 1: Japanese Patent O.P.I. Publication
No. 5-28488

Patent Document 2: Japanese Patent O.P.I. Publication

No. 2005-293633
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DI SCLOSURE OF THE | NVENTI ON PROBLEMS TO BE SOLVED BY THE | NVENTI ON
However, a flat plate substrate made of nonmagnetic material is utilized
for a conventional DT nedium and it isyesired to | am nate soft nagnetic
| ayers and magnetic | ayers on the substrate nmade of nonmagnetic material,
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PROBLEMS TO BE SOLVED BY THE INVENTION

However, a flat plate substrate made of nonmagnetic
material is utilized for a conventional DT medium, and it
is desired to laminate soft magnetic layers and magnetic
layers on the substrate made of nonmagnetic material, and
to conduct patterning with a nanoinprint method, a
photolithographic method, an electronic drawing method or
the like in fabrication of a DT medium. Such the patterning
processes are complicated, and produce a problem of large
cost-up in the process of fabricating the magnetic
recording material to form a large amount of recording
capacity in the large area.

In the case of a pattering method after forming a
magnetic film on a substrate made of nonmagnetic material,
there is a problem such that the substrate surface is
roughened, and magnetic properties are deteriorated, since
clean magnetic films are processed.

This invention is to solve the above-described
problems, and it is an object of the present invention to
provide a magnetic recording medium substrate suitable for
preparation of a DT medium and a patterned medium, and
possible to be of easy preparation of the DT medium and the

patterned medium with no complicated processes, and to



the like in fabrication of a DT nedium Such the patterning processes are
conplicated, and produce a problem of |large cost-up in the process of
fabricating the magnetic recording material to forma | arge anount of
recording capacity in the |large area. In the case of a pattering

met hod after formng a magnetic filmon a substrate nmade of nonmagnetic
material, there is a problem such that the substrate surface is roughened,

and nagnetic pr.operties are q§%erior ted, since clean magnetic filns are
pr ocessed. PFOVITe i MERGH G SR A BN 1S BB tober T BRSPS e,
and it is an object of the present invention to provide a magnetic
recordi ng MEGiiWM Spstrate s @ Magnei PRI Jrediun I nipdreFiedd a
patterned medi um and possible to be of easy preparation of the DI medium
and t he patife maag fisdtivumng tthenanagmgil ic atecPpdbegssediumnd to 4 provi ded
a nmet hod of manufacturing the magnetic recordi ng nmedi um substrate, a
magneti c recordi ng nedium and a nmet hod of manufacturing the nmagnetic
recordi ng medi um MEANS TO SOLVE THE PROBLEMS
MEANS TO SOLVE THE PROBLEMS
(Structure 1) A magnetic recording medium substrate
comprising a circular plate-shaped substrate made of a
nonmagnetic base material, wherein a predetermined region
of a surface of the substrate to form a magnetic film on
the surface is more roughened than another region of the
surface.
(Structure 2) The magnetic recording medium substrate
of Structure 1, wherein the predetermined region has a
surface roughness Ra of 4 - 10 nm.
(Structure 3) A magnetic recording medium substrate
comprising a circular plate-shaped substrate made of a
nonmagnetic base material, wherein wettability in a
predetermined region of a surface of the substrate to form
a magnetic film on the surface is different than in another
region of the surface.
(Structure 4) A magnetic recording medium substrate
comprising a circular plate-shaped substrate made of a

nonmagnetic base material, wherein a composition in a

predetermined region of a surface of the substrate to form



(Structure 1) A magnetic recording nmedi um substrate conprising a circular
pl at e- shaped substrate nmade of a nonmagnetic base material, wherein a
predeterm ned region of a surface of the substrate to forma magnetic film
on the surface is nore roughened than another region of the surface.
(Structure 2) The nmagnetic recording medsum substrate of Structure 1,
wherein the predeterm ned region has a surface roughness Ra of 4 - 10 nm

(Structure 3%@@_ netd, recorqgn lﬁﬁgiUﬁlsub trate conprising a ciycular
Pl at e- shap@d TEGHETIA & THHETbCIE MBMHATRT BACEohator TOFT WRePRPRISE
wettability in a predeterm ned region of a surface of the substrate to form
a magnet i ¢ TR0 RE FES FHFLARSS s different than in another region of the
surface. (Structure 4) A magnetic recording nmedi um substrate
conprising a cird8tancyuaice 59hdp @@ BT dtecqiutiadmed ah et dase
material, wherein a conposition in a predeterm ned region of a surface of
t he subst r aompird sfiorgma Tiaravdgnetpiatfe 1 shagped heulssir fate madeidfeaent than
i n anot her region of the surface.
nonmagnetic base material, wherein a releasing agent is
provided in a predetermined region of a surface of the
substrate not to form a magnetic film on the surface, or in
a predetermined nonmagnetic region of the surface to
separate from the magnetic film.
(Structure 6) The magnetic recording medium substrate
of any one of Structures 1 - 5, wherein the nonmagnetic
base material comprises metal, metal oxide, a
semiconductor, glass, ceramics, metal nitride, metal
carbide or a resin.
(Structure 7) A magnetic recording medium substrate
comprising a circular plate-shaped substrate made of a
nonmagnetic base material, wherein a crystal structure in a
predetermined region of a surface of the substrate to form
a magnetic film of the surface is different than in another
region of the surface.
(Structure 8) The magnetic recording medium substrate

of Structure 7, wherein the nonmagnetic base material

comprises crystallized glass or a polycrystalline body.



(Structure 5) A magnetic recording medi um substrate conprising a circular

pl at e- shaped substrate nmade of a nonmagnetic base material, wherein a

rel easing agent is provided in a predeterm ned region of a surface of the
substrate not to forma magnetic filmon the surface, or in a predeterm ned
nonmagneti c region of the surface to sepagrate fromthe nmagnetic film
(Structure 6) The magnetic recordi ng nedi um substrate of any one of

Structures 1 - 5, wherein t nmagneti.c. base materi al conpri ses. netal,
o o ae  cuatIgE e ) IS G SRS e IR SRR bi de
or a resin. (Structure 7) A magnetic recording nmedi um substrate

conpri si ng % EWC R P AttCUHEHRP stibst§ at' eERIE" ofF e PHRARERETIESBase
material, wherein a crystal structure in a predeterm ned region of a
surface of ndgaogulist riat ehe foymmef mgrrint- $hapedfraheesur face i s
different than in another region of the surface. (Structure 8) The
magneti ¢ r ecRtidtvigonredidaped yhsttate, of BSitticder shapedhesetarhheanonmagneti c
base material conprises crystallized glass or a polycrystalline body. 6

(Struct ure dnelRenBRERIdLa RO Emg Aedh she$ UDShE a§8a9éd apy L €8EnObr a
Structures 1 - '8, wherein the predetermned region is in the formof a

point-shap%%q§gﬁé¥fk & Lol %é?%éﬁ?%Eﬁgﬁ@ttern’ a lattice-shaped pattern
a honeyconb-shaped pattern, a dashe i ne-shaped pattern or a concentric
circle-shaped pa%%%&%bture 10) A method of manufacturing a magnetic
recording medium substrate comprising a circular plate-
shaped substrate made of a nonmagnetic base material,
comprising the step of conducting an acid treatment for a
predetermined region of a surface of the substrate.

(Structure 11) The method of Structure 10, comprising
the step of coating a releasing agent on the surface of the
substrate after conducting the acid treatment.

(Structure 12) A method of manufacturing a magnetic
recording medium substrate comprising a circular plate-
shaped substrate made of a nonmagnetic base material,
comprising the step of conducting a dry etching treatment
for a predetermined region of a surface of the substrate.

(Structure 13) The method of Structure 12, comprising
the step of coating a releasing agent on the surface of the
substrate after conducting the dry etching treatment.

(Structure 14) A method of manufacturing a magnetic

recording medium substrate comprising a circular plate-



(Structure 10) A nmethod of manufacturing a magnetic recordi ng nedi um
substrate conprising a circular plate-shaped substrate nmade of a
nonmagneti c base material, conprising the step of conducting an acid
treatment for a predeterm ned region of a surface of the substrate.
(Structure 11) The method of Structure 19, conprising the step of coating a
rel easi ng agent on the surface of the substrate after conducting the acid

Fecor di ng’ FEEPGR SSBALEANE SRR 9 Ry Rt AL B RN T e
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substrate. (Structure 13) The nethod of Structure 12, conprising the
step of co@uiedgtermdingssineyisgemt onh sWefaqs Rl FTHSSED<T rate Bt er
conducting the dry etching treatnent. (Structure 14) A nmethod of
n?gtjgiict gr ifloga aneguyeteitc o eidmdicry thesdi suwm fadsst rent ecoiord st e keasiedl ar
P agent in a predetermined nonmagnetic region of a surface of

the substrate to separate from the magnetic film.

(Structure 15) A method of manufacturing a magnetic
recording medium substrate comprising a circular plate-
shaped substrate made of a nonmagnetic base material,
comprising the step of exposing a predetermined region of a
surface of the substrate to UV radiation.

(Structure 16) A method of manufacturing a magnetic
recording medium substrate comprising a circular plate-
shaped crystallized glass substrate or a circular plate-
shaped polycrystalline substrate, comprising the step of
conducting a heat treatment for a predetermined region of a
surface of the substrate.

(structure 17) The method of Structure 16, comprising
the step of exposing the surface of the substrate to a
spot-shaped heat source to heat the predetermined region.

(Structure 18) The method of any one of Structures 10
- 17, wherein the predetermined region is in the form of a

point-shaped pattern, a radiation-shaped pattern, a

lattice-shaped pattern, a honeycomb-shaped pattern, a



shaped substrate made of a nonmagnetic base material, conprising the step
of coating a releasing agent in a predeterm ned region of a surface of the
substrate not to forma magnetic filmon the surface, or coating a

rel easing agent in a predeterm ned nonmagnetic region of a surface of the
substrate to separate fromthe magnetic gilm (Structure 15) A nethod
of manufacturing a magnetic recordi ng nedi um substrate conprising a

circul ar pl ate-shaped substrate nmade of a nonnagnetic base material,

conpri si ngdtaﬁz‘eﬁ n@f'sg&?é’ﬁgaﬁﬁ"t&ep‘?%ﬂearrﬁ%‘iﬁq? O OFC L SRR of the
substrate to UV radiation. (Structure 16) A nethod of manufacturing a
magnet i ¢ r ®&&t@THy medi um substrate conprising a circul ar plate-shaped
crystallized gl ass substrate or a circul ar plate-shaped pol ycrystalline
substrate, conpri(Scmyctheesiidp &f mogmiicid MEePUGEATT Meshituie ronfryri sing
predeterm ned region of a surface of the substrate. (Structure 17)
The met hod a0maSnatdtcurfd 146, f g il g dunefsdeepOftlex pesymet tdie sur face of
the substrate to a spot-shaped heat source to heat the predeterm ned

region. recordRgU dddi®iml HubHie-d@d hord ply e e Hr@itwedsires- 19, - 17,

wherein the predetermned region is in the formof a point-shaped pattern,
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recording medium, comprising the step of forming a magnetic
film on a surface of the magnetic recording medium
substrate of any one of Structures 1 - 9.

(Structure 21) A magnetic recording medium comprising
a magnetic film formed on a surface of the magnetic
recording medium substrate prepared by the method of any
one of Structures 10 - 18.

(Structure 22) A method of manufacturing a magnetic
recording medium, comprising the step of forming a magnetic
film on a surface of the magnetic recording medium

substrate prepared by the method of any one of Structures

10 - 18.

EFFECT OF THE INVENTION

The present invention enables to partially form a
magnetic film, since surface roughness of the substrate
surface is partially different, whereby a DT medium and a

patterned medium are possible to be easily prepared.



dashed |ine-shaped pattern or a concentric circle-shaped pattern.
(Structure 19) A magnetic recording nmedi um conprising a magnetic film
formed on a surface of the magnetic recordi ng medi um substrate of any one
of Structures 1 - 9. (Structure 20) A nethod of manufacturing a
magneti c recording medi um conprising the step of formng a magnetic film
on a surface of the magneti c recordi ng nmedi um substrate of any one of

Structures 1 - %&%Jucture 21) A netic .recordin
conprising a nagﬁ@FFgeﬁ oFHEF B 278 SRS St eﬁ%%giﬁii%dlng
nedlun1substrate prepared ~the nethod of any one of Structures 10 - 18.
(StructurefPrm & WAEF f SRS P FREHEEY O el oF WS WefF eim
conprising the step of fopnlng a magnetic filmon a surface of the magnetic
recor di ng medifiames ulss tpeattel rlep atidif dxenthe whretelly of Rhynedbunfa8iract ur es
10 - 18. EFFECT OF THE | NVENTI ON The present invention enables to
partial |y patteaanmyreidian idrg aribrfadse reughnegsrapatd®. substrate
surface is partially different, whereby a DT nmediumand a patterned nedi um
are possible to pereash y tHeeRMeRént invention enables to partially

form a magnetic film, since a releasing agent is partially

coated on the substrate surface is partially different,

whereby a DT medium and a patterned medium are possible to

be easily prepared.

Furthermore, the present invention enables to
partially form a magnetic film, since a crystalline
structure of the substrate surface is partially different,

whereby a DT medium and a patterned medium are possible to

be easily prepared.

DESCRIPTION OF THE PREFERRED EMBODIMENTS
[The 1°° embodiment]

A magnetic recording medium substrate relating to the
1°* embodiment of the present invention and a method of
manufacturing the magnetic recording medium substrate will
be described.

A magnetic recording medium substrate employed in the
1°* embodiment possesses a circular plate-shaped substrate,

and a through-hole is formed in the center of the magnetic



9 Further, the present invention enables to partially forma magnetic
film since wettability on the substrate surface is partially different,
whereby a DT nedium and a patterned nmedi um are possible to be easily
pr epar ed. Further, the present invention enables to partially forma
magnetic film since a releasing agent ijg partially coated on the substrate
surface is partially different, whereby a DI nedium and a patterned nedi um
are possible to be easily prep ared Furthernore, the present
i nvent i on &RANTEEIND MRtHUTAI $YPT BT IRt IS | 27 2 sSFWRRL KRR yEPHI i ne
structure of the substrate surface is partially different, whereby a DT
medi um and hanshtdisknehdrest uivetle. pdisishimagrnes tie e:midr)dim%mcﬁdl.m
DESCRI PTI ON OF THE PREFERRED EMBCDI MENTS [ The 1st enbodi nent ]

substrate is made of a nonmagnetic material, and examples

of the nonmagnetic material include inorganic materials

such as metal, metal oxide, a semiconductor, glass,

ceramics, metal nitride, metal carbide and so forth, or

resins.

In the case of the 1°° embodiment, a region of the
substrate surface in which a magnetic layer is easy to be
prepared, and another region of the substrate surface in
which a magnetic layer is difficult to be prepared are
formed by partially varying the surface condition of the
magnetic recording medium substrate. For example, the
region of the substrate surface in which a magnetic layer
is easy to be prepared is formed (1) by partially varying
surface roughness of the magnetic recording medium
substrate, or (2) by partially varying the composition of
the surface.
<(1) Surface roughness>

First, a method of partially varying surface
roughness of a substrate will be described. For example,
the surface roughness of the substrate is partially varied

by patterning via nanoimprinting, and by conducting an acid

treatment or a dry etching treatment for the magnetic



A magnetic recordi ng nmedium substrate relating to the 1st enbodi nent of the
present invention and a nmethod of manufacturing the nagnetic recording

medi um substrate will be descri bed. A magnetic recordi ng nedi um
substrate enployed in the 1st enbodi nent possesses a circul ar pl ate-shaped
substrate, and a through-hole is forned in the center of the magnetic 10
recordi ng nmedium substrate to be used as a substrate for a hard disk and so
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material, an exanp?es ot "t hé
materials such as netal, netal oxide, a sem conductor, glass, ceramcs,

metal nitriSPSHREE Tarkiees avBich £8r FHPIGFtREsERsan acid fxepfmegsse of
the I'st enmbodinent, a region of the substrate surface in which a magnetic
|l ayer is ed®y 3 FHe Prehpuredtrantmantt hép reyobanefl.t hBhaubssr atleesurface
in which a magnetic layer is difficult to be prepared are fornmed by
partial ly veuyfagethe seldbteetpndoreonocufhehednahaat thateodr dnogheedi um
substrate. For exanple, the region of the substrate surface in which a
nmagnetic | ayegids IeaSHatoiHELPr epasedeifgl enmediflirbytpanti akl ¥ wakyi ng
surface roughness of the nagnetic recording nediumsubstrate, or (2) by
partial ly varyhiig thec £OMPRST t iy Uxddie1 SUTERE oa thdin bt 268§ OPphNgss>

surface treatment (a pattern in a largely roughened region

of the surface) is formed as a geometric pattern capable of

easy awareness and identification of position, which is

typified by a point-shaped pattern (bitmap), a radiation-

shaped pattern, a lattice-shaped pattern, a honeycomb-

shaped pattern, a dashed line-shaped pattern, a concentric

circle-shaped pattern or the like. Further, the pattern

width obtained via the surface treatment is preferably 5 -

50 nm.

In order to conduct patterning, a resist is provided

on the magnetic recording substrate and patterns are formed

with respect to the resist by using a mask suitable for

patterning of the magnetic f£ilm, and then an acid treatment

or a dry etching treatment is conducted to vary surface

roughness of the substrate. For example, a resist layer is

formed in the concentric circle form at predetermined

intervals, and then the region where the surface roughness



First, a nethod of partially varying surface roughness of a substrate w |
be descri bed. For exanple, the surface roughness of the substrate is
partially varied by patterning via nanoinprinting, and by conducting an
acid treatnment or a dry etching treatnment for the magnetic 11 recording
medi um substrate surface. The region of the substrate surface, which is
subjected to an acid treatment or a dry etching treatnent, is roughened.

That is, the surface .is relatively npre rou ed than_t hat _of anot her

o byt 1% RSP oo el alively, mptc.r oupheped,thancthiatof an

treatment. For exanple the pattern obtained via a surface treatnent (a
pattern i n AR g’r@rfgotlf%fg"r‘b?ﬁ%fmm% dyy fakefing FueAEREeRS: a
geonetric pattern capable of easy awareness and identification of position,
which is typifieddyy exappilst,- shamsbgatwlere (binagptia rechadinn- shaped
pattern, a lattice-shaped pattern, a honeyconb-shaped pattern, a dashed

| i ne- shapechegpaituneraybstt et dsd fo1e cddndee shadgean pat i @r oreatibdat| okea
Further, the pattern width obtained via the surface treatnent is preferably

S - 50 NM dry etdHiry d&fedt@ntndued a‘)aé&ﬁf&'d:élgro@?ﬁﬁéé&Rés(@tQVi ded on
the magnetic recordlng substrate and patterns are formed wth respect to

the resist gy LUBRK 5 Yid a(biér&rfé’é S @?Héé‘g R% 196%%%1&% LLim

and then an aCI treat ment or y et eatnent 1Is ucted to vary
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region V\here%cthhl%gsutr;egct%ggtugh%%%% 1].%,2, the surface is relatively 2 - 8
nm more roughened than that of another region by partially
conducting the acid treatment or the dry etching treatment.

A conventional strong acid, a fluorinated acid or the
like is utilized for the acid treatment. An acid
concentration of 0.001 - 30% by weight is preferable as the
whole acid, the treatment temperature is preferably 0 - 80
°C, and the treatment time (immersion time) is preferably
0.5 - 1000 seconds. Suitable combinations can be selected
in consideration of material properties of the magnetic
recording medium substrate and the intended treatment
situation among these ranges.

For example, a fluorinated acid as a principal
component is preferable with respect to a glass substrate,
and fluorinated ammonium, a hydrofluorosilicic acid, a

hydrochloric acid, a nitric acid, a sulfuric acid or the

like may be added, if desired. As to a metal substrate, an



is varied in the concentric circle formis formed by conducting an acid
treatnent or a dry etching treatnent. For exanple, in cases where a
magneti ¢ recordi ng medi um substrate before conducting an acid treatnment or
a dry etching treatnment has a surface roughness Ra (JI SB0610) of about 2
rim surface roughness Ra is partially s to 4 - 10 nm by conducting the
acid treatnent or the dry etching treatnent. That is, the surface is
relatively r.8 h d . of . anot he i rtiall
D o s T s U
conventional strong acid, a fluorinated acid or t%e like is utilizgd.for
the acid trdatfert PRFLCi T n%%ﬂt?a??%ﬁUSFcoéﬁﬁ r-9%08 By*&di Rt &7
preferable as the whole acid, the treatnent tenperature is_preferably 0 -
80 C, and tTei¢h datweht 3¢HES (RFRAePsreR LeEnBYefsrpbéverdBPyeo. 57T 1000
seconds. Suitable conbinations can be selected in consideration of materi al
properties exfanmke nagmethe caserdfng eedventsanslralumanumt Rebshrahded
treatment situation anong these ranges. For exanple, a fluorinated
acid as a s neipatd cdiglonsumibst sape ef er abkrfawvet honghpests Ra afgbags-
substrate, and fluorinated ammoni um a hydrofluorosilicic acid, a

hydr ochl orit, @chfl,aft &idkt£adsi foughfitbEulegedctanopet RBubhkaemmyybe added,
if desired. As to a netal substrate, an 13 acid selected fromthe group
consi sting chlor i § d.-s LE gl i d | bpricg-aghd,. or a
mi xed acid %\n%?%ﬁﬂ%%r%afa%?%gﬁ%g ?nbigdergggggggrggl §”us§bF§.r £or
exanpl e, i he case of conventi on al um hum substrate_as hard di sk
substrate}gésﬁﬁ$%ﬁ Sr%mé%%%éggﬁg'gfa%Y2W§lgﬂg n1§§eaﬁ §F95ggoféﬁghness

| evel can be roughened by conducting a hydrochloric acid treatment at 20 C
for 10 - 53<¥onds enpl oying 0.1% by wei ght of the hydrochloric acid.

A reactive ion etching apparatus (Reactive Ion
Etching: RIE) is employed for dry etching, and an RF bias
of about 500 eV is applied to a substrate via introduction
of fluorocarbon based gas such as CF, or C,;Fg to conduct an
etching treatment. Further, argon (Ar) ion milling is
effective.

A region of the substrate surface which is more
roughened than another region by conducting an acid
treatment or a dry etching treatment is of easy magnetic
film formation, or of difficult magnetic film formation.
Whether or not the magnetic film is formed on a region
subjected to an acid treatment or a dry etching treatment
depends on the material of the magnetic film and the film-
forming conditions. That is, a magnetic film becomes easy

to be formed or difficult to be formed on a more roughened



A reactive ion etching apparatus (Reactive lon Etching: RIE) is enpl oyed
for dry etching, and an RF bias of about 500 eV is applied to a substrate
via introduction of fluorocarbon based gas such as CF4 or C4F8 to conduct
an etching treatnment. Further, argon (Ar) ion mlling is effective.

A region of the substrate surface whichili4s nore roughened than anot her
regi on by conducting an acid treatnent or a dry etching treatnment is of

casy magnet g ) MASLIBLL oo 010l lddi e loMmanetilalin formtics

i mM1TSs Tormed on a regio | ected to an acid

treatment or a dry etching treatnent depends an the terial .of the
magnetic fitPs dddmHeTMY ﬁﬂffé%ﬁ;l%-di 'C6"r?§%lflﬁg‘ty’in§,y é“'era‘f&g‘ﬁ‘& i@ i1 m
becones easy to be formed or difficult to be fornmed on a nore roughened 14
regi on, depatdiory ertaicathtdd & BICEIRE Rt TeY i [IRAdCeHR ¥21%n f or mi ng
conditions. Accordingly, by setting the pattern obtained via a surface
treat ment (largetityemoughemddantsg o cufHere st ofo thePiRE a2RIPed a

poi nt - shaped pattern (bitmap), a radiation-shaped pattern, a lattice-shaped

pattern, agagrereontidhansd patiaiist somasitgekd i pet sdapeda pateice- a

concentric circle-shaped pattern or the like, formed can be a magnetic film

of a poi nt w$haped Raldsa, @H&%}%dm%&@%&g atterm, & dashédet shaped
asne |

pattern, a honeyconb-shaped pattern, a ne- shaped pattern, a

concentri s%ialrﬁ:elde;p NaRad, pal terl e 18 éi]k@l?Tshapeclftu;}B]é@@érnocﬂ? sheface of

t he magnetiC recordi ng n€di um substrate as well as both surfaces of the

magneti c recordi ned] um sybstrat e . be_. subj egt 0_an L dstreat ment
or adry e 'errgrﬁ?ré‘}ﬁ D FArt T ?/a%/f“s‘u?’fpa%gpé%%ghsn}g%ég%f each of

bot h substrate surfaces._ <(2) Conposition> _
pattern, a radiation-shaped pattern, a lattice-shaped

pattern, a honeycomb-shaped pattern, a dashed line-shaped
pattern, a concentric circle-shaped pattern or the like.

Further, one surface of the magnetic recording medium
substrate as well as both surfaces of the magnetic
recording medium substrate may be subjected to an acid
treatment or a dry etching treatment to partially vary
surface roughness of each of both substrate surfaces.
<(2) Composition>

Next, a method of partially varying the composition
of the substrate surface will be described. Also in this
case, the composition of the substrate surface is partially
varied by patterning via nanoimprinting, and by conducting
an acid treatment or a dry etching treatment for the
magnetic recording medium substrate surface. For example,

the pattern obtained via a surface treatment (pattern in a



Next, a method of partially varying the conposition of the substrate
surface will be described. Also in this case, the conposition of the
substrate surface is partially varied by patterning via nanoi nprinting, and
by conducting an acid treatnent or a dry etching treatnment for the magnetic
recordi ng nmedi um substrate surface. For 1exanple, the pattern obtained via a
surface treatnent (pattern in a 15 region having a different conposition)

is set to a point-shaped pat.tern (hitnma a radiation-shaped pattern, a
lattice- shﬁﬁgdoﬁaf‘f"éﬁlﬁlg & %ﬁ%&?&% sci?é'g;edc?%alt?rgr s aseoltag?fge)aa lep%ergtghaped
pattern, a concentric circle-shaped pattern or the like. Further, the
pattern wi 8PRPEB: RAREETH 4 if@amrf & FadSHtifiishaprst S Y - 50 nm
Further, the substrate surface is roughened by conducting an acid

t r eat nent , 1bGticke shemeds pEtdewy, tth& NIl shapsdR2 Y8 be 3 oughened

wi t hout roughening the substrate surface by the condition of the acid

treat nent dashkeé drhiyneetsthipeg tpagatarent .a concerfiriacidisel@ctlspdd om t he
group consisting of a hydrochloric acid, a nitric acid, a sulfuric acid, an

acetic aci gat@eqdl RANitheaQiike .2 FuktherdCithe pat@eiinC wacitth octadxed ¢ acid
and a fluorinated acid, or a mxed acid in which plural acids are mxed is

preferabl e far ' e td 14 i nc rahi on of 0.0001 -
v&% F@%p?@#é&%ﬁs QEQEH£T$ﬁ%lié Pk A0 0, conced

10% by wei g e as the whol e acid, thHe treatnent tenperature is

preferably 0 - 8Q C, .and e tr t ot | ey s ' i.s preferably
0.5 - 1000 secongél.rtgﬁirt’a ?15 EOl %ltt%%leonéslﬂ%aa(ﬁ“J ge se Og%%éd mﬂggnsi der ati on
of material properties of the magnetic recordi.ng nmedi um substrate and the
i nt ended t FERCMEMITG ALY W%'e%%tngr&e.q dStpssition of thé

substrate surface may be roughened without roughening the
substrate surface by the condition of the acid treatment or
the dry etching treatment.

An acid selected from the group consisting of a
hydrochloric acid, a nitric acid, a sulfuric acid, an
acetic acid, a carbonic acid, a citric acid, a formic acid,
an oxalic acid and a fluorinated acid, or a mixed acid in
which plural acids are mixed is preferable for an acid
treatment. A utilized acid concentration of 0.0001 - 10% by
weight is preferable as the whole acid, the treatment
temperature is preferably 0 - 80 °C, and the treatment time
(immersion time) is preferably 0.5 - 1000 seconds. Suitable
combinations can be selected in consideration of material
properties of the magnetic recording medium substrate and

the intended treatment situation among these ranges.



16 For exanple, when a fluorinated acid is applied to a gl ass
substrate, a fluorinated acid treatnent at a | ow concentration of at nost
0.1% by weight is preferable. Further, as to a netal substrate, an acid
selected fromthe group consisting of a hydrochloric acid, a nitric acid
and a sulfuric acid, or a mxed acid inishich plural acids are mxed is
preferably usable. For exanple, in the case of a Ni substrate as a

conventional netallic _material, an_oxi.de_conposition.regiQ e
patterned on t he%86t SFRE®: esuB’%jternatae)gslﬂfﬂ‘%élerg%reéigiaocnldbylsgoaréf]ﬂfcaelndngt At acid
treatment wiith a nitric acid having a concentration of 0.001.% by weight
at 20 C foFPl566 ssbstdate. a LNaninitisd pord (et sde %ui‘?“élce can be
vari ed by conducting an acid treatnment to vary the conposition of the
substrat e sgnfcgagraiioggiadn adt maft Ubist R veiFiaces iProkeEdP Rt tabi lity
is varied is of easy magnetic filmformation, or of difficult magnetic film
formati on. Pdlrehlear, ars nat a hetegrmtbsr faten ian facrhddsebeate@gioomi thehi ch
wettability is varied depends on the nmaterial of the magnetic film and the
filmform ggR@ndidnsdREinfhaf i hyareagiledrtc fad 1d peg aesr basyci® dredf or med
or difficult to be formed in a region in which wettability is varied,

dependi ng gn g Falerdlg 0fort he dlanetd£id idmn wntki he1didm 4 of & nére
conditions. Accordingly, by setting the 17 pattern obtained via a surface

di setting the 17 patt f
Lreatmient (ALt 1) & LSGHY L il Il oS, bbby i because

of differe 'shaped pa tmap), a

radi ati on-shaped pattern, a |lattice-shaped Egaate]:]fr n, a?honei/conb-shacged
pattern, alda trate A% fe FPUTEIPIE et 15 RYTET et s ip e paT t er n
or the like, formed can be a magnetic filmof a point-shaped pattern, a
radi at i on- SPHPSS iFdare e PN fan e AFEPRIFPRA t ntha PeHeNBHb- shaped

pattern, a dashed |line-shaped pattern, a concentric circle-shaped pattern
or the |ikeubstrate surface region by conducting an acid treatment

with a nitric acid having a concentration of 0.001% by
weight at 20 °C for 500 seconds.

Wettability on the substrate surface can be varied by
conducting an acid treatment to vary the composition of the
substrate surface. A region of the substrate surface in
which wettability is varied is of easy magnetic film
formation, or of difficult magnetic film formation. Whether
or not the magnetic film is formed on a region in which
wettability is varied depends on the material of the
magnetic film and the film-forming conditions. That is, a
magnetic film becomes easy to be formed or difficult to be
formed in a region in which wettability is varied,
depending on the material of the magnetic film and the

film-forming conditions. Accordingly, by setting the



Wettability was eval uated via neasurenent of water contact angle. d ass
exhi biting excellent wettability had a contact angle of 5 - 300. d ass

exhi biting excellent water repellency had a contact angle of at |east 40.
Further, one surface of the magnetic recordi ng nmedi um substrate as well as
both surfaces of the magnetic recordi ngimedi um substrate may be subjected
to an acid treatnent to partially vary wettability on each of both
substrate su mat er._al s usat%I e for tr%gtenraﬁneti c recording

. ) Next ,
nmedi um subg?{;[éggrelisﬁbf:ﬁénfgt V)étﬁbgdis%ﬁﬁc\ﬁi (5 SRS R (5 id' &

magneti c
recordi ng nedium substrate is made of a nonmagnetic material, and exanpl es
of the nonh@ghedi énnkbéFhal fAdMudé FRGYg&M (?gerrﬁoé’r“}eéi} eGP L et al rrp
nmetal 18 oxide, a sem conductor, glass, ceramcs, netal nitride, netal
car bi de andiffetenthweskabadiity) to a pPAimE-whRPecoPabtant elbitgar)il i zed
as the nmetal. Wen an al um num substrate is utilized as the nmagnetic
recordi ng aedadiaslibatsatbpedabbetepnodecilag tdrealsimpadngetdiexri,n & he form
of a circular plate via press nolding, the surface is subjected to a

gri ndi ng/ pabhshBELPEAEEES Palkhedn)i gh degier 1dfhatHuRRY paaitbh Washi ng
process to snmooth the surface.
concentric circle-shaped pattern or the like, formed can be
a magnetic film of a point-shaped pattern, a radiation-
shaped pattern, a lattice-shaped pattern, a honeycomb-
shaped pattern, a dashed line-shaped pattern, a concentric
circle-shaped pattern or the like.

Wettability was evaluated via measurement of water
contact angle. Glass exhibiting excellent wettability had a
contact angle of 5 - 30°. Glass exhibiting excellent water
repellency had a contact anglé of at least 40°.

Further, one surface of the magnetic recording medium
substrate as well as both surfaces of the magnetic
recording medium substrate may be subjected to an acid
treatment to partially vary wettability on each of both
substrate surfaces.

Next, materials usable for the magnetic recording
medium substrate in the 1°° embodiment will be described.
This magnetic recording medium substrate is made of a

nonmagnetic material, and examples of the nonmagnetic

material include inorganic materials such as metal, metal



Borosilicate glass, alumnosilicate glass or the like, for exanple, is
usabl e as glass. In addition, an anorphous glass substrate, a crystallized
gl ass substrate or chemcally reinforced glass is usable as a gl ass
substrate. When a gl ass substrate is utilized as the magnetic
recordi ng nmedi um substrate, the glass matgerial is nelted, and the nelted
glass is subjected to press nolding to prepare a circular plate-shaped

gl ass substrate. Then, the glass suhstrate surface is subjected.to a

gri ndi ng/ pSF*SRinG ﬁm‘ﬁdcﬂ?% 11 e T B e AR &Y, LGS washi ng
process to snmooth the surface. Usabl e exanpl es of netal oxides

i ncl ude si Medad 6xirdd dez iamshriurh VG be, 0% AT HUT oxi de, titani um oxi de,

t ant al um oxi de, ni obi um oxi de, zi nc oxide, vanadi um oxide, 19 chrom um
oxi de, manganeseAdxmdeum, r doroxxdep leobals wyildeediak dithoxiekal copien
oxi de, nol ybdenum oxi de, tin oxide, indium oxide, germani um oxide and so
forth. Usahbhe aaxaiphes safbssardeonidiiaiol ki iad| aglecise | magme t her neacondi ng

sel enium GaAs, InSh, CdS, CdSe and so forth. Usabl e exanples of ceramcs

i ncl ude Muldyti®m ubEtRt &£0rH & t¥odihd LRl #n alitﬁr@ﬂmmfgﬁé@éi ig, tB@i nel
gahnite, spodunene, cristobalite, ferrite and so forth. abl e exanpl es of

ite. spodurene, alite, feriite ahd soforth Usshle examl es
Chr o um nETPHET 8 FEEOrT AR oy et o ALCr B’ (Fiant are oyt rtde,

zireonium %'utbrjle% ’edv(fglcrclaaqelI %nf’li}ll irrllgd/epc?fijsﬁfné Ogg;:[‘cpc':ess with a high

degree of accuracy, and a washing process to smooth the
surface.

Borosilicate glass, aluminosilicate glass or the
like, for example, is usable as glass. In addition, an
amorphous glass substrate, a crystallized glass substrate
or chemically reinforced glass is usable as a glass
substrate.

When a glass substrate is utilized as the magnetic
recording medium substrate, the glass material is melted,
and the melted glass is subjected to press molding to
prepare a circular plate-shaped glass substrate. Then, the
glass substrate surface is subjected to a
grinding/polishing process with a high degree of accuracy,
and a washing process to smooth the surface.

Usable examples of metal oxides include silicon
oxide, zirconium oxide, aluminum oxide, titanium oxide,

tantalum oxide, niobium oxide, zinc oxide, vanadium oxide,



Usabl e exanpl es of netal carbides include silicon carbide (SiC), titanium
car bide, zirconium carbi de, niobium carbide, tantal um carbide, tungsten

carbide and so forth. Various resins other than a thernoplastic
resin, a thernosetting resin and an actinic ray curable resin are usable as
the resin material . Usabl e exanpl @® of thernoplastic resins include

pol ycarbonate, a pol yether ether ether ketone resin (a PEEK resin), cyclic

polyolefin resin, a nethacryl styrene resin . (an M .resin ol.yst yrene
resin (a PShFeERH °§1HGI'y5‘¥3I5’§ra SHE m ](éjrbﬁm'rdges’i n‘g)d,bag]htoﬁéége’si n, a

pol yester resin (a PET resin, a PBT resin and so forth), a 20 polyolefin

resin (a PEiEESINOXAdPP COPPETaMFISE f APl &S, dnidt (¥EidE: a

pol yet her sulfone resin (a PES resin), a polyallylate resin, a

pol ypheny| éndism bixdder, egienrmaaipol watidfe aresige v tder yUsables ieragwd e§o
forth. Further, usable exanples of thernosetting resins include a phenol
resin, a Upgage@sichndar tvisativicted polliesirer gesianian BMe ¥essiumand so
forth), a silicon resin, a urethane resin, an epoxy resin, a polyimde

resin, a pehwan deisH, dedesidise ¢ YHReZtH dateke leeskampléssoff orth. In
addi tion, a polyethylene naphthalate resin (a PEN resin) and so forth can

oe utlll z8doranics A RAARACHNUMARY CHPRAIES NirddiiLxamp e, 2

W curableTresinis utilized. anples o curable resins include a W

curabl e acryl uret hane based resi.n, .a UV.curabl e _po r acryl ate based
resin, a UFLEGPEbl 065 %a?(frﬁpaﬁr%e]basge ) ngowéﬁg

resi’n, curabl e pol yol e
acryl ate based resin, a UV curable epoxy resin, _a %\{ cur abl 8 sil ifcon based
' i Usable es o

resin, a Ugrdstabed id@yIfersids PithFIFIor h. examp

metal nitrides include aluminum nitride, gallium nitride,
indium nitride, chromium nitride, silicon nitride,
germanium nitride, titanium nitride, zirconium nitride,
vanadium nitride and so forth.

Usable examples of metal carbides include silicon
carbide (8iC), titanium carbide, zirconium carbide, niobium
carbide, tantalum carbide, tungsten carbide and so forth.

Various resins other than a thermoplastic resin, a
thermosetting resin and an actinic ray curable resin are
usable as the resin material.

Usable examples of thermoplastic resins include
polycarbonate, a polyether ether ether ketone resin (a PEEK
resin), cyclic polyolefin resin, a methacryl styrene resin
(an MS resin), a polystyrene resin (a PS resin), a
polyether imide resin (a PEI resin), an ABS resin, a

polyester resin (a PET resin, a PBT resin and so forth), a



Further, when a coating |ayer before curing is exposed to actinic rays, and
is cured, curing reaction may be accelerated by using a photoinitiator. In
this case, a photosensitizer may be used in conbination. 21 Furt her,
in cases where oxygen in the air inhibits the above-described reaction,
exposure to actinic rays can be conducte@ under inert gas atnosphere, for
exanple, in order to decrease or elimnate oxygen concentration. As actinic

rays, infrared rays, visible light and UV radi ation c be r.opri at el
sel ected, BRAVOPEELFi EEFIP By Hadientiton 4 SHhraEhhANY S deiedl) bt ¢ he

present invention is not specifically limted thereto. During, before or
after expoP@Rr¥sudigEe Aecifay s RAHYSHahFYERNS dieTidy & s%‘ig T er at ed
by heati ng. Further, a liquid crystal polymer, an organic/inorganic
hybri d resinppflyrldydmtlee retstiose a medrypdveaty mpssiduldoidd mesin pal yner
conponent as the noiety) and so forth are usable for the magnetic recording
medi a subspbayamilie addin,omn EheyldEsd rddist ethabyefdrstian Exatples,of a
resin utilized for the magnetic recording nedia substrate, and substrates

enpl oyed i gshBe PEEAR dsNWENHHRIRIR tiding irEdiath tihd Nese 4 gsidisol At | east
two kinds of resins may be m xed, and different conponents may al so be

adj acent |l y ranged L SeRaLAt QY. ates;
substrate rrr%%el%éf Gé‘aufrrgé—il n car?%b%dprepaaﬁ:e&ﬁbe;ec%@n%l I ng lrmat{so1 s(ua}:hBNgts an

reréi ng : Ogn rrn%lsqlnn %nﬁEtsgo %’or%?l) : , njae CstiI 18P ! rdeI d% ,nea;[ rhofié tl’?anseh ereet s irrrP,I da'lrp 9

epoxy resin, a polyimide resin, a polyamideimide resin, a
polybenzoimidazole resin and so forth. 1In addition, a
polyethylene naphthalate resin (a PEN resin) and so forth
can be utilized.

Further, as an actinic ray curable resin, for
example, a UV curable resin is utilized. Examples of UV
curable resins include a UV curable acrylurethane based
resin, a UV curable polyester acrylate based resin, a UV
curable epoxy acrylate based resin, a UV curable polyole
acrylate based resin, a UV curable epoxy resin, a UV
curable silicon based resin, a UV curable acrylic resin and
so forth.

Further, when a coating layer before curing is
exposed to actinic rays, and is cured, curing reaction may
be accelerated by using a photoinitiator. In this case, a

photosensitizer may be used in combination.



22 extrusion conpression nolding nmethod, a conpression nol ding nethod or
the Iike. Further, a resin as a base nmaterial preferably has high
heat -resi stant tenperature or high glass transition tenperature Tg as nuch
as possible. Since a magnetic layer is formed on substrate 1 made of a
resin, the heat-resistant tenperature opiglass transition tenperature Tg is
preferably higher than tenperature during sputtering. For exanple, it is
preferable to use a resin having heat-resistant tenperature or, glass
transition tenpeFR¥GRBTTglBf CAECFeBETS0OXEIEN 10 T ﬁ&Fé&“%ﬂ & typica
resin having a glass transition tenperature Tg of at |east 200 C include a
pol yet her Sbhef abawerdssrribePES RPN, £XREISpEteh & iafitdé YeHiay Y £3E
resin), a polyam deimde resin, a polyimde resin, a pol ybenzoi m dazol e
resin, a BME reabinctad ugded dmngsttalgasolamersdredeso ffar tdxamliee in
specifically listed are Udel (produced by Solvay Advanced Polynmers K K) as

a pol yet heprguhf eBe qgeesed sea FRES 1itfinaA)e Jxyeyor( porberad-dryi i ppas GE
Plastic Co. Ltd.) as a polyether imde (a PEl resin), Torlon (produced by

Sol vay Adv%%quiléolfwlgr,s i;ﬁ-f*£~a)re@8 r3yR0! Yand daidnideHiesiny vurrgadriasiiced

by M tsui emcals, 'Inc.) as a polyimde resin (a thernoplastic resin),

ol e (pradicsd yothe ladiat s dich) A aps ol dona
i tom. CRERLERoEn S Bra P b MGy e o e snd By
(produced by Pictolex MJ) as pol yet her ether ketone.,

is not specifically limited thereto. During, before or

after exposure to actinic rays, the curing reaction may

also be accelerated by heating.

Further, a liquid crystal polymer, an
organic/inorganic hybrid resin (for example, those
incorporating silicon into a polymer component as the
moiety) and so forth are usable for the magnetic recording
media substrate. In addition, the resin listed above is an
example of a resin utilized for the magnetic recording
media substrate, and substrates employed in the present
invention are not limited to these resins. At least two
kinds of resins may be mixed, and different components may
also be adjacently arranged for separate layers to form a
substrate.

A substrate made of a resin can be prepared by a

molding method such as an extrusion molding method, an

injection molding method, a sheet molding method, an



Further, as a substrate nade of a resin, a resin exhibiting |less noisture
absorption is preferably utilized to avoid positional displacenent froma
magneti ¢ head because of dinmension variation of the substrate via noisture
absorption. Usabl e exanples of the typical resin exhibiting | ess noisture
absorption include polycarbonate and a cyclic polyolefin resin.

Further, the above expl anation has been made with respect to an exanple in
which a substrate is made of a single resin. However, the substrate is not
limted toSFHESELIPRIEBPLLIT IR Peding MRy dCIBRFRIS Y BtdHIt he
surface of a nonmagnetic material such as nmetal or glass with a resin

| ayer. |n meithodasy, tipsablikexanpl es of the nonmagnetic material coated by
a resin include various materials applied for the substrate such as a
resin, netal, ceFamrthergl assesjlmss ey maaremiregdarnpre fiexalganitasonposi t e
material and so forth. 24 In cases where a magnetic recordi ng nmedi um
i s prepar ethigyiphEtNG-d iMAGHE! | teniRe g Jrd i d & ot Lo ¢ en 1st
enbodi ment, a nagnetic |ayer nade of a Co systemalloy or the like is
formed on JBG iC ' [ Ssuybsira f oA ing or
the like ttct):rég]r epangltxlae r?aggﬁ%{ %@E%ﬁﬁg m&*di'umts‘;l'lr}?fleér ﬁﬁéﬁ"é’ﬁ%ﬁﬁ%ﬁf

possi bl e tqbe parld Ad e oriede vheLdde, rgneli g, regor dlng. redi um
substrate surface 1s parstl atiy roughened, or t'he ‘cohposition of the surface
is partially varied. Accordingly, by setting the pattern obtained via a
surface tr &gt BERGHREE R E{J]Fﬁst%rtrfa(rb‘?]t , LR S DTS hped
pattern, a lattice-shaped pattern, a honeyconb-shaped pattern, a dashed

| i ne- shape®Isderaidy Aiahvierihant (SHRG %A SHeD T efPFeXHeg | | FOT f or med
can be a magnetic filmof a point-shaped pattern, a radiation-shaped
pattern, aekxamples- sitaped patfearahla twnese anbrshiapethpatg érenrta dashed

| i ne-shaped pattern, a concentric circle-shaped pattern or the |ike.
Further, areedistagt aafpestiaiums dr Flads | Eyis i Bl eer tempsetay®re Bg nagneti c
| ayer, a glass layer, a conposite later (a hybrid | ayer) possessing an

i norgani ¢ |ayqlezand gy afganic layer or the like is fornmed on the magnetic
recordi ng nmedi um substrate surface, and a nagnetic | ayer

Examples of the typical resin having a glass
transition temperature Tg of at least 200 °C include a
polyether sulfone resin (a PES resin), a polyether imide
resin (a PEI resin), a polyamideimide resin, a polyimide
resin, a polybenzoimidazole resin, a BMC resin, a liquid
crystal polymer and so forth. More specifically listed are
Udel (produced by Solvay Advanced Polymers K.K.) as a
polyether sulfone resin (a PES resin), Ultem (produced by
Nippon GE Plastic Co. Ltd.) as a polyether imide (a PEI
resin), Torlon (produced by Solvay Advanced Polymers K.K.)
as a polyamideimide resin, Aurum (produced by Mitsui
Chemicals, Inc.) as a polyimide resin (a thermoplastic

resin), Upilex (produced by Ube Industries, Ltd.) as a



25 may be formed on the coating |layer. The coating | ayer preferably has a

t hi ckness of 10 - 300 nm The size of the magnetic recordi ng nedi um
substrate in the 1st enbodinent is not specifically limted. For exanple a
0.85 inch size substrate, a 1 inch size substrate, a 2.5 inch size
substrate or a 3.5 inch size substrate may be used. [The 2nd enbodi nent ]

A magnetic recordi ng nedium substrate relating to the 2nd enbodi nent of the

present invention and a nethod of manufacturin he tic recording

hedi um sUbBOLIHEIAR | (3 NI Rg T65 1 e aﬁh‘%n"e‘%%@gﬁ%‘?h‘? ng medi um
substrate enployed in the 2nd enbodi ment possesses the shape identical to

t he nagnetﬂ@ﬁQgéﬂaﬁ Wy fEdianh slarat)atas |5 RhyaenzehbuiR 7okt  Tefituti |l i zes
the sane material as that of the magnetic recordi ng nedium substrate in the
1st enbodi Fertther, listed kerecdBeniofa thper d.EhbiriFeduted aby egimhtdmo whi ch
a magnetic layer is easy to be forned and another region in which a

magneti c | ay@miicsldidd.i,culdd t)o de & orimei drerforae oy thde, sahdt rat e
surface by partially coating a rel easing agent on the magnetic recording

medi um SUbSEIALA SUT (ARG Bt SU-0MEN A gd fiens£l éasdng agent is
coated is of difficul't magnetic filmformation, it becones possible
ketone.

Further, as a substrate made of a resin, a resin
exhibiting less moisture absorption is preferably utilized
to avoid positional displacement from a magnetic head
because of dimension variation of the substrate via
moisture absorption. Usable examples of the typical resin
exhibiting less moisture absorption include polycarbonate
and a cyclic polyolefin resin.

Further, the above explanation has been made with
respect to an example in which a substrate is made of a
single resin. However, the substrate is not limited to
those made of a single resin, but may be formed by coating
the surface of a nonmagnetic material such as metal or
glass with a resin layer. In this case, usable examples of
the nonmagnetic material coated by a resin include various
materials applied for the substrate such as a resin, metal,
ceramic, glass, glass ceramic, an organic inorganic

composite material and so forth.



26 that the magnetic filmis partially fornmed on the substrate surface.

A perfluoroal kyl sil ane coupling agent, for exanple, can be utilized as a
rel easi ng agent, the layer thickness of the releasing filmprovided on the
substrate surface can be controlled by changi ng concentration obtained via
di lution enploying a perfluoroal kyl based solvent. Further, after formng
the releasing film only a nononol ecul ar | ayer is possible to be |eft over
by conducting a rinsin% treatment with Lherperfl oroal kyl based sol vent.
For exanple, a roPeSSPHS HHETE CaMgRSkiR FRISF LG QPP R substr at o
surface via soft inprinting. In this case, the_ rel easing agent corre|ating
to the magPEEPRTEQ FMPACYENY Gamaslcst P IHY Ut WRt BUPSTEdER i 1y t he
rel easi ng agent on the magnetic recordi ng nedi um substrate surface

enpl oyi ng &hei &°5 ki iondwt, thenaggeeicclayem padeeofi. aF6p eyahpie, by
setting the pattern obtained via coating of a releasing agent to a

poi nt - shapead 1pgt el hebillikgp)is Fomtidtaoreishapesthgaid erecordimgti ce- shaped
pattern, a honeyconb-shaped pattern, a dashed |ine-shaped pattern, a

concent ri € peldi¢ht stRaRed tRAGAIIA QY e ddlitedf DB Carle i 18e MBgnetic film
of a point-shaped pattern, a radiation-shaped pattern, a lattice-shaped
pattern, ajhapeyeondyShaped Pty dasdth | | ReeShaRed A tEnh & 27
possible to be partially formed, when the magnetic
recording medium substrate surface is partially roughened,
or the composition of the surface is partially varied.
Accordingly, by setting the pattern obtained via a surface
treatment to a point-shaped pattern (bitmap), a radiation-
shaped pattern, a lattice-shaped pattern, a honeycomb-
shaped pattern, a dashed line-shaped pattern, a concentric
circle-shaped pattern or the like, formed can be a magnetic
film of a point-shaped pattern, a radiation-shaped pattern,
a lattice-shaped pattern, a honeycomb-shaped pattern, a
dashed line-shaped pattern, a concentric circle-shaped
pattern or the like.

Further, a coating layer such as a metal layer, a
ceramic layer, a magnetic layer, a glass layer, a composite
later (a hybrid layer) possessing an inorganic layer and an
organic layer or the like is formed on the magnetic

recording medium substrate surface, and a magnetic layer



concentric circle-shaped pattern or the like. Further, the pattern width
obt ai ned via coating of the releasing agent is preferably 5 - 50 nm
Further, in accordance with desired patterns, the nmagnetic recordi ng nmedi um
substrate surface is subjected to an acid treatnent or an etching treatnent
to partially roughen the substrate surface, and subsequently, a releasing
agent may be coated on the substrate surface. In this case, since a

rel easing a

r oughened, mgﬁgksggggr%%% of e r(;%%ttq%g Q’e‘%@ﬁh g %ggﬁ%ﬁ hSed gel y

. f si'ng “agen ited pattern can be“coated on the
substrate surface, Simlarly to %Qe 1st gﬂpodinent, a magnetic | ayer
made of a Eﬁe§§§ﬁg&yapﬁﬁy?025¥Wﬂ§4%%§3q 1ormet o he magnetic recording
medi um substrate surface in the 2nd enbodi nent via sputtering or the |ike
to prepare a naghBei Eirecefdithg MEERGHLCALESF SN MEGFem™ (S =Y,
coated on Ehe magnetic recordi ng medi um substrate surface, whereby a
magneti ¢ fihmche pé%sarmceiim)elma barndtl $pe¢vf hedl 1y ThemBEedentielf nent |
A magnetic recording nedium substrate relating to the 3rd embodi ment of the
present inggatpoe and .as5naEned sifzerenisactatrd ngr theimegretie recor di ng
medi um substrate will be described. 28

substrate, a 2.5 inch size substrate or a 3.5 inch size
substrate may be used.
[The 2" embodiment]

A magnetic recording medium substrate relating to the
279 embodiment of the present invention and a method of
manufacturing the magnetic recording medium substrate will
be described.

The magnetic recording medium substrate employed in
the 2" embodiment possesses the shape identical to the
magnetic recording medium substrate in the 1% embodiment,
and utilizes the same material as that of the magnetic
recording medium substrate in the 1°° embodiment.

In the case of the 2™ embodiment, a region in which a
magnetic layer is easy to be formed and another region in
which a magnetic layer is difficult to be formed are formed
on the substrate surface by partially coating a releasing
agent on the magnetic recording medium substrate surface.

Since the region on which the releasing agent is coated is

of difficult magnetic film formation, it becomes possible



In the case of the 3rd enbodi nent, the nagnetic recording medi um substrate
surface is partially crystallized to forma region of the substrate surface
in which a magnetic layer is easy to be fornmed, and anot her region of the
substrate surface in which a magnetic layer is difficult to be fornmed. For
exanpl e, partial crystallization is madees(1l) by partially exposing a

chem cal cutting glass substrate to UV radiation, or (2) by partially
heating the substrate surface., . As t.o.the depth. directiaon.o e
magnet i ¢ rEEBFdF%G W@gpﬁﬁrl§u§§1lp‘atl§ ?ﬁ}rftéc?éflycrf%s?{?“a ioznate%‘ ﬁloen ér?rléoygtbrteah:teot ally
made in the depth direction, or only around the surface. <(1) UV exposure>
First, a nEvK&a8C8f partially exposing the substrate surface to UV radiation
will be described. In this nmethod, a chemical cutting lithiumsilicate type
crystal lized gl aBspsubsupaprelkyisihpelr AGUPALNG G‘gﬁ@got ifeF xS MdEn appl i ed
is utilized as a magnetic recordi ng nedi um substrate. For exanple, the

gl ass substaat Besutfiadeeids aexposed eaeidy reaeirat,i dheylaysmdg-hei alasenpl oyed
for desired pattern formation. Since crystallization is accelerated in the

regi on havprgrbeereexpesed ra 14V pradiidddmbn e wsitatdtiaewstfamd uwan of
t he substrate surface can be partially varied. For exanple, the pattern

obt ained vig 3oattased! E9ALHEHGI 2P dRiRud ford disElaRExpRBed (o LY

radi ation) I's set to a pornt- pattern (bitmap), a radiation-shaped
pattern, a [ éﬁ:i.ce-sha ed .pattern, q@;{obs%aeqdeMé n, gghed
Iine-shapeglg tlé’%e&pagyé‘ggcgntpﬁrcﬂ(% c%%i- haped patt er n.rﬁ{n 53‘ ition, the
pattern wi dth obtained via the _surface _reatmenj'tt i S refec; bcI: 5 - 50 nm
An excel | eRELEE fOrRiEE the F&IFEF 1 i iF-thé éfﬁﬁ?‘?a 1#f ace to L
pul se | aser light having a wavel ength of 400 nmor |ess with a power of 1
MV - 20 W layeraipulpssseole -tol(E00.eidesith Ry PRIV ettt ¥t t he
desired pattern.

treatment with the perfluoroalkyl based solvent.

For example, a releasing agent can be partially

coated on the substrate surface via soft imprinting. In

this case, the releasing agent correlating to the magnetic

film pattern can be coated on the substrate by coating the

releasing agent on the magnetic recording medium substrate

surface employing a die suitable for the magnetic film

pattern. For example, by setting the pattern obtained via

coating of a releasing agent to a point-shaped pattern

(bitmap), a radiation-shaped pattern, a lattice-shaped

pattern, a honeycomb-shaped pattern, a dashed line-shaped

pattern, a concentric circle-shaped pattern or the like,

formed can be a magnetic film of a point-shaped pattern, a

radiation-shaped pattern, a lattice-shaped pattern, a

honeycomb-shaped pattern, a dashed line-shaped pattern, a



The region in which a crystalline structure is changed via exposure to W
radiation is of easy magnetic filmformation, or of difficult magnetic film
formati on. Whether or not the nmagnetic filmis forned on a regi on exposed
to UV radiation depends on the material of the magnetic filmand the
filmformng conditions. That is, a magnetic fil mbecones easy to be forned
or difficult to be formed in the region exposed to UV radi ati on, dependi ng
on the material of the magnetic filmand the filmformng conditions.

Accor di ngl YOBPEES i qHE Tharsh Rt E e Pyi e ﬁ’c}?? acgutrrtg"flrrre%?‘e
(pattern in a region exposed to UV radiation) to a point-shaped pattern

(bi t map), @atddira vWwitdhaddigad et Paking ot sHap e hrasers, agent
honeyconb- 30 shaped pattern, a dashed |ine-shaped pattern or a concentric
ci rcl e- shaped ppatfteeral1yf & reccam be a nmagnetic fil mof a point-shaped
pattern, a radiation-shaped pattern, a lattice-shaped pattern, a

honeyconb- shaped Fpatther), ik Grziwadidrioee-wailtapete piatd®rpatremsondantri c

circl e-shaped pattern. Further, not only one surface of the nagnetic

recordi ng pRAHEPIUBHIAHE NP WHed P NN Sk d apesr e the sMENEEEED to
recordi ng nmedi um substrate nay be exposed to UV radiation to partially

canee el AL ST B L e 1)

t r eat ment > net hod of partia eat-treating e Substrate
surface will be described. In this thod,_a.crystalliz gl ass substrate
wher e crystt&4d }%’ﬁis q’e%t%ﬁ’tee psr%%?apcf?’atae%do? PReTaTs ¥’at% surface, or a
pol ycrystal line substrate such as ceramcs or the like is enﬂo ed as a
magnetic r EEHRTGT BRI Npsthereoated on the substrate surtace. In

this case, since a releasing agent adheres to the region in
which the surface is largely roughened, the releasing agent
for the desired pattern can be coated on the substrate
surface.

Similarly to the 1°° embodiment, a magnetic layer made
of a Co system alloy or the like is formed on the magnetic
recording medium substrate surface in the 2™ embodiment via
sputtering or the like to prepare a magnetic recording
medium. A releasing agent is partially coated on the
magnetic recording medium substrate surface, whereby a
magnetic film is possible to be partially formed.

[The 3™ embodiment]

A magnetic recording medium substrate relating to the
3" embodiment of the present invention and a method of
manufacturing the magnetic recording medium substrate will

be described.



Then, a substrate such as a crystallized glass substrate or the like is
exposed to a spot-shaped | aser heat source having a narrowed spot of
several tens of nanonmeters to locally heat the substrate surface, foll owed
by rapidly cooling, and the region corresponding to the spot is changed to
an anor phous structure portion. 31 Tenpgrature of the heat source is
preferably 250 - 300 C. The substrate surface is exposed to the heat source
spot noving along the desired pattern to form anorphous structure portions
al ong the desirednphbeerasgnofhéheuBst raterdineice. LR rMAGRAPLE, the
pattern obtained via a surface treatnent (pattern in a region exposed to a
heat sour cecosdiey medd upoisubsthared spatfiearen i{Digamp)allay radi at i on- shaped
pattern, a lattice-shaped pattern, a honeyconb-shaped pattern, a dashed

| i ne- shapedrpathenized &oC@aenta iregiore|et drapedhipatitaren, sdfamsd an be a
magnetic filmof a point-shaped pattern, a radiation-shaped pattern, a
lattice- shapednpat ke td NAREKGONR HhaRed Pald efdvma daghedddtreeshaped
pattern or a concentric circlé-shaped pattern. Further, the pattern width

obt ai ned via_t rface t r i h a L HBric 1avade
regi on whi gﬁgﬁggl E)gertl:%c g’%e to t héé“&a%oﬁﬁorﬁg'&%lt%c% ur eé};g@orﬁ ona}ﬁ:ra

exposure tqQ the heat _.source is. of easy_magnetic.filmfaor.mgtion, or of
difficult &ﬁgﬁéﬁ & LR Bt T e FREr SEATRAE I?grnﬁglﬁeti c filmis
formed on a region exposed to the heat source depends on the material of
the magnet CEYPRRldF@tiad 49 MAWGT nilng RoMALTIFhsLY 1RO & nagnetic film
becones easy to be forned or difficult to be formed in the regi on exposed

to the heachsmiced, codgemdi rgjacs tshoghatare do dIV trrd gkt ¥ i (% &d t he
32

partially heating the substrate surface.

As to the depth direction of the magnetic recording
medium substrate surface, crystallization may be totally
made in the depth direction, or only around the surface.
< (1) UV exposure>

First, a method of partially exposing the substrate
surface to UV radiation will be described. In this method,
a chemical cutting lithium silicate type crystallized glass
substrate for which Ag colloid reaction has been applied is
utilized as a magnetic recording medium substrate. For
example, the glass substrate surface is exposed to UV
radiation by using a mask employed for desired pattern
formation. Since crystallization is accelerated in the
region having been exposed to UV radiation, the crystalline
structure of the substrate surface can be partially varied.

For example, the pattern obtained via a surface treatment



filmformng conditions. Accordingly, by setting the pattern obtained via a
surface treatnent (pattern in a region exposed to a heat source) to a

poi nt - shaped pattern (bitnmap), a radiation-shaped pattern, a lattice-shaped
pattern, a honeyconb-shaped pattern, a dashed |ine-shaped pattern, a
concentric circle-shaped pattern or thed ke, forned can be a magnetic film
of a point-shaped pattern, a radi ation-shaped pattern, a lattice-shaped
pattern, a honeyconb-shaped pattern, a dashed |ine-shaped pattern, a
concent ri c (PRtERENs A &d e@itQay rexmoagsk 4q K8/ radiatigpk hey selott@mty one
surface of the magnetic recording nedi um substrate, but also both surfaces
of the magpetint-sbepedi pg tedirunilsitstrlat & mad it axposeabed patetdneat
source to partially change the crystalline structure of both substrate
surfaces. a lattSicEi-lstaped pdtrerdst £mmdiyenih- shapaghepatctdayera nade of a
Co systemalloy or the like is formed on the magnetic recordi ng nmedi um

substrate gushaee 1ifelR®aPh FRAUEYr W &SHREAEFI O G OFcIdeshd ket 0
prepare a magnetic recording nedium The crystalline structure on the

magnet o 1 eaftding el LRNSUbSh AtGeSHLtAgey §RRH L Rhandet her oby 2

magnetic frimi1s possib e parti ormed. Accor y setting
the pattern ohtai ned via a surface treatne t oi nt - shaped pattern
(bi t map), §urr§8ic§t %5ﬁ§t“§§1tsﬁfpé)(fepéﬁ]ia§)r]r¥ n’Ia T %@il@é’- shaped pattern, a
honeyconb- shaped pattern, a dashed Iine-shapeci_epattern or a concentric
circl e-shaped paffePHCefdemtd PekteEa Famfifetiar™ad RYoeXPIoit -‘gf?aped
pattern, a radi ation-shaped pattern, a lattice-shaped pattern, a

honeyconb- shlpsédasat tsevaface dasBH dukre shagru peghtertaving oncentric
circl e-shaped pattern.
wavelength of 400 nm or less with a power of 1 mW - 20 W,

and a pulse of 1 - 10000, depending on size and depth of
the desired pattern.

The region in which a crystalline structure is
changed via exposure to UV radiation is of easy magnetic
film formation, or of difficult magnetic film formation.
Whether or not the magnetic film is formed on a region
exposed to UV radiation depends on the material of the
magnetic film and the film-forming conditions. That is, a
magnetic film becomes easy to be formed or difficult to be
formed in the region exposea to UV radiation, depending on
the material of the magnetic film and the film-forming
conditions. Accordingly, by setting the pattern obtained
via a surface treatment (pattern in a region exposed to UV
radiation) to a point-shaped pattern (bitmap), a radiation-

shaped pattern, a lattice-shaped pattern, a honeycomb-



EXAMPLE Next, specific exanples in enbodi nents of the present

I nvention will be described. Herein, the exanple enploying a glass
substrate will be described as an exanple of the nmagnetic recordi ng nmedi um
substrate. (Exanple 1) The specific exanple of the nmagnetic recording
medi um substrate in the above-describedskst enbodi nent and a net hod t her eof
w Il be described in Exanple 1. Herein, a nethod of conducting an acid
treatnment in the 1st enbodiment will be described. (d ass substrate)

The di mensSoAPSsf Pefidedas$ Sashahtld anhARSe iRREQIPI X 12 are shown.

concentric circle-shaped pattern, formed can be a magnetic
film of a point-shaped pattern, a radiation-shaped pattern,
a lattice-shaped pattern, a honeycomb-shaped pattern, a
dashed line-shaped pattern or a concentric circle-shaped
pattern.

Further, not only one surface of the magnetic
recording medium substrate, but also both surfaces of the
magnetic recording medium substrate may be exposed to UV
radiation to partially change the crystalline structure of
both substrate surfaces.
<(2) Heat treatment>

Next, a method of partially heat-treating the
substrate surface will be described. In this method, a
crystallized glass substrate where crystalline particles
are precipitated of the substrate surface, or a
polycrystalline substrate such as ceramics or the like is
employed as a magnetic recording medium substrate.

Then, a substrate such as a crystallized glass
substrate or the like is exposed to a spot-shaped laser
heat source having a narrowed spot of several tens of
nanometers to locally heat the substrate surface, followed
by rapidly cooling, and the region corresponding to the

spot is changed to an amorphous structure portion.



Quter dianeter: 65 mm Thi ckness: 0.800 mm 34 Surface roughness: 0.2 nm
I'n addition, an anorphous glass substrate conposed of a borosilicate glass
is used in Exanple 1. (Acid treatnent)

31

Temperature of the heat source is preferably 250 - 300 °C.
The substrate surface is exposed to the heat source spot
moving along the desired pattern to form amorphous
structure portions along the desired pattern on the
substrate surface. For example, the pattern obtained via a
surface treatment (pattern in a region exposed to a heat
source) is set to a point-shaped pattern (bitmap), a
radiation-shaped pattern, a lattice-shaped pattern, a
honeycomb-shaped pattern, a dashed line-shaped pattern or a
concentric circle-shaped pattern, formed can be a magnetic
film of a point-shaped pattern, a radiation-shaped pattern,
a lattice-shaped pattern, a honeycomb-shaped pattern, a
dashed line-shaped pattern or a concentric circle-shaped
pattern. Further, the pattern width obtained via the
surface treatment is preferably 5 - 50 nm.

The region which has been changed to the amorphous
structure portion via exposure to the heat source is of
easy magnetic film formation, or of difficult magnetic film
formation. Whether or not the magnetic f£ilm is formed on a
region exposed to the heat source depends on the material
of the magnetic film and the film-forming conditions. That
is, a magnetic film becomes easy to be formed or difficult
to be formed in the region exposed to the heat source,

depending on the material of the magnetic film and the



A resist for magnetic filmpatterns was forned on the above-descri bed
substrate by conducting patterning. As for the pattern shape prepared here,
bits were radially arranged. The bit di mensions were set to the circle
havi ng a dianeter of 100 nm and the adjacent bit interval on the radial

|l ine being 150 nm Then, an acid treatmgpt was conducted. Specifically, the
treatnent was conducted at 30 C for 20 - 100 seconds enpl oying a treatnent
solution in which 0.05% by weight of fluorinated amoni umwere mxed in

0. 05% by wéigmt fermingy §opHLEEONS -achacordinglyTheYaE6¢&i88sEPrPbed gl ass
substrate was subjected to an acid treatnment, and the substrate surface on
whi ch no rpsksermasbtaimed vde a swriface rtoggimesy Rpadfterm2mmin the
case of an acid treatnent time of 20 seconds, had a surface roughness Ra of
0. 66 nm i nreheoaaskpekedn taciad HebeatsRiticd)i e 6f péhrecingsed gt teach a
surface roughness Ra of 0.98 nmin the case of an acid treatnent tine of

100 secondgp;cMaghet be rhidimfionmaha9d pirtern, a Afdtalide-Fafapda soft
magnetic | ayer was forned on the glass Substrate surface which was

subj ect ed Ci r i i nagetd ¢ fdd 8 ich
Si 02 was ahggggfgfogc%8§%&%§g%)%%%ﬁ%%y?%ﬁ%#%%argia perﬁ%#ﬁf&%ﬁg%ﬁﬁ%ghgtic

recordi ng nedi i . . .
9 pagtggh,(EY%E%%%Egghc circle-shaped pattern or the like,

formed can be a magnetic film of a point-shaped pattern, a
radiation-shaped pattern, a lattice-shaped pattern, a
honeycomb-shaped pattern, a dashed line-shaped pattern, a
concentric circle-shaped pattern or the like.

Further, not only one surface of the magnetic
recording medium substrate, but also both surfaces of the
magnetic recording medium substrate may be exposed to the
heat source to partially change the crystalline structure
of both substrate surfaces.

Similarly to the 1°° embodiment, a magnetic layer made
of a Co system alloy or the like is formed on the magnetic
recording medium substrate surface in the 3" embodiment via
sputtering or the like to prepare a magnetic recording
medium. The crystalline structure on the magnetic recording
medium substrate surface is partially changed, whereby a
magnetic film is possible to be partially formed.
Accordingly, by setting the pattern obtained via a surface

treatment to a point-shaped pattern (bitmap), a radiation-



After formng a magnetic filmon a glass substrate, the glass substrate
surface was observed. It was confirned that a magnetic region exhibiting
excel l ent magnetic properties was fornmed only in the regi on haveni ng been
subjected to an acid treatnment via filmformation. A magnetic filmof the
desired pattern was possible to be fornea on a glass substrate via a sinple
nmet hod to prepare a DT nedi um In addition, in the case of Exanple 1,
t he gl ass substrate has been.enpl.ayed, as iC re i 2di um
substrate, S %Pegvgﬁtpﬁrgas%s1ﬁgg%ggéﬁ8?ﬁgg g%?@%%%V Srggﬁg g?%pthe 1st
enbodi nent such as netal, netal oxide, a sem conductor, gjass, ceram cs,
metal nitrsaared RBERPTRar Bi d8Sheer é?&r’rﬁ?‘é"?egspé#%leg?e& fhe same effect
can be produced as that of the glass substrate by changing the conditions
of the acidoncentnent clzoheerhprreronattenper &0EFEdaRd™ PEALMERETETHE of the
acid). (Example 2) 36 The specific exanple of the magnetic recording
medi um subgilmt efi a pbénabshepddspritbednlise ermddditrom-siapesd PRtieI ™ -her eof
will be described in Exanple 2. Herein, a nethod of conducting a dry

et ching trgat gest cknshhpedspatbed, manhonilylcond -éespeiddgd.t tEre descri pti on
of the dinmension of the glass substrate enployed in Exanple 2, and surface

roughness ggsﬁsao&gngeeﬁagtehnga%t@% BtChi RBrice@RIRNc iwdlle R2@Ed t ed

since the glass substrate is the sanme gl ass substrate as in Exanple 1. (Dry
et chi ng)

pattern.

EXAMPLE

Next, specific examples in embodiments of the present
invention will be described. Herein, the example employing
a glass substrate will be described as an example of the
magnetic recording medium substrate.

(Example 1)

The specific example of the magnetic recording medium
substrate in the above-described 1°° embodiment and a method
thereof will be described in Example 1. Herein, a method of
conducting an acid treatment in the 1°* embodiment will be
described.

(Glass substrate)

The dimensions of the glass substrate employed in
Example 1 are shown.

Outer diameter: 65 mm

Thickness: 0.800 mm



A resist for magnetic filmpatterns was forned on the above-descri bed
substrate by conducting patterning. The pattern prepared here was
concentric circle-shaped. The circl e-shaped pattern has a pattern w dth of
50 nm and the interval of adjacent patterns corresponding to resist
portions was set to 100 nm Then, dry etghing was conducted. As reactive
gas, 40 mM of CHF3and 2 m of Cl2 were introduced into an RIE apparatus to
conduct an treatnment for 7 - 15 seconds under the processing conditions of
an RF power of 28@rigcandoughnegsmen? - prdsure of 2.5 Pa. The
above-descri bed gl ass substrate was subjected to a dry etching treatnent,
and t he substratensadfiactonn ahi ahorplions géssst subs tirateedohpdsadswil ace
roughness Ra of 4 - 10 nm (Magnetic filmformation) After an

under | ayer gwgsrbei Medate bhasg ass usedstinataagplieaqe which was subjected to
a dry etching treatnent via sputtering, a magnetic filmnade of a CoCrPtNb
al l oy was Qg&gadtggag&ggg5e a magnetic recordi ng nmedi um

A resist for magnetic film patterns was formed on the
above-described substrate by conducting patterning. As for
the pattern shape prepared here, bits were radially
arranged. The bit dimensions were set to the circle having
a diameter of 100 nm, and the adjacent bit interval on the
radial line being 150 nm. Then, an acid treatment was
conducted. Specifically, the treatment was conducted at 30
°C for 20 - 100 seconds employing a treatment solution in
which 0.05% by weight of fluorinated ammonium were mixed in
0.05% by weight of a hydrofluoric acid.

The above-described glass substrate was subjected to
an acid treatment, and the substrate surface on which no
resist was formed had a surface roughness Ra of 0.42 nm in
the case of an acid treatment time of 20 seconds, had a
surface roughness Ra of 0.66 nm in the case of an acid
treatment time of 45 seconds, and had a surface roughness
Ra of 0.98 nm in the case of an acid treatment time of 100
seconds.

(Magnetic film formation)



(Eval uati on) After formng a magnetic filmon a glass substrate, the
gl ass substrate surface was observed. It was confirnmed that a nagnetic
regi on exhibiting excellent magnetic properties is formed only in the
regi on haveni ng been subjected to a dry etching treatnent via film
formation. By this, a magnetic filmof ke desired pattern was possible to
be formed on a glass substrate via a sinple nethod to prepare a DT nedi um
In addition, in the case of Exanple 2, the glass substrate has been

enpl oyed as a mafhEeircar EESPEN§OoREd MGFNSEst LAYET RS SRFPeh FaddE where

anot her material provided in the 1st enbodi nent such as netal, netal oxide,
a sem condgdesis, sgbatsateemanifese mdtialh was isoimctad dio an Beed f or
exanpl e, is enployed, the sane effect can be produced as that of the gl ass
substrat e hyecechargitng ithepitteatichy ng eerdidtiionsfi188in which Sio, was
added into CoCrPt was formed to prepare a perpendicular
magnetic recording medium.
(Evaluation)

After forming a magnetic film on a glass substrate,
the glass substrate surface was observed. It was confirmed
that a magnetic region exhibiting excellent magnetic
properties was formed only in the region havening been
subjected to an acid treatment via film formation. A
magnetic film of the desired pattern was possible to be
formed on a glass substrate via a simple method to prepare
a DT medium.

In addition, in the case of Example 1, the glass
substrate has been employed as a magnetic recording medium
substrate, but even in cases where another material.
provided in the 1% embodiment such as metal, metal oxide, a
semiconductor, glass, ceramics, metal nitride or metal
carbide, for example, is employed, the same effect can be
produced as that of the glass substrate by changing the
conditions of the acid treatment (concentration,

temperature and treatment time of the acid).

(Example 2)



(Exanpl e 3) The specific exanple of the magnetic recordi ng nmedi um
substrate in the above-described 1st enbodi nent and a nethod thereof wll
be described in Exanple 3. Herein, a method of varying the conposition of
the substrate surface in the 1st enbodiment will be described. The
description of the dinension of the gl asg substrate enployed in Exanple 3,
and surface roughness Ra before conducting a dry etching treatnent wll be
omtted since the glass substrate is the sane gl ass substrate as in Exanple
1. (Acid treatneRi§ specifacy g¥pepleoPimkgRelPOTE N FRCCEHEMIEF N ed on
t he above-descri bed substrate. As for the pattern prepared here, bits were
arranged i subkeratemiof thel aboivee deBexilied di'heermbeditmort cardtatwerhedrip
shape of 30 x 60 nm and an adjacent bit interval of 150 nm In the case of
a soda-|i nehgkass pliatlebas descanvent iiondxagipdss ub¥eratie, thaethst odt e
was subjected to an acid treatnment enploying 0.5% by weight of a sulfuric

acid as a tpaalbeAhgSal dirkORtahi%y €reRitrfhits aeondfe t16° patbediméhe regi on
of a conposition having extrenely small al kali conponent onto the outernopst

surface_po&&ggnbgfdgg%rg%g%pra§ﬁe descrigggoﬁbgfetgﬁs3&%@%@1@5@%& gwhstrate
was subjected to an acid treatnment, and only the al kali conponent on which

39 glass substrate employed in Example 2, and surface

roughness Ra before conducting a dry etching treatment will
be omitted since the glass substrate is the same glass
substrate as in Example 1.

(Dry etching)

A resist for magnetic film patterns was formed on the
above-described substrate by conducting patterning. The
pattern prepared here was concentric circle-shaped. The
circle-shaped pattern has a pattern width of 50 nm, and the
interval of adjacent patterns corresponding to resist
portions was set to 100 nm. Then, dry etching was
conducted. As reactive gas, 40 ml of CHF; and 2 ml of Cl;
were introduced into an RIE apparatus to conduct an
treatment for 7 - 15 seconds under the processing
conditions of an RF power of 200 W, and a treatment
pressure of 2.5 Pa.

The above-described glass substrate was subjected to

a dry etching treatment, and the substrate surface on which



no resist was formed was selectively extracted, whereby the surface
conposition was varied, the region exhibited excellent wettability with a
contact angle of 7. The region in which a resist was forned exhibited a
contact angle of 37, resulting in very bad wettability. In addition,
wettability was evaluated with distilled,water enploying an automatic
E$Efa?khangig n?afur}ng devi ce OCA20 manuf actured by EKO | NSTRUVENT CO

) gnetic filmformation) A coating type nedium nmade of
a princi paRocsRpéftntafas orsrefedach ﬁ@r&%%ﬁﬁmﬁ% P‘é’hrofrgée 'V\/r?iosﬁptwags
subjected to an acid treatment via spin coating to prepare a nmagnetic
recordi ng madi um (Eval uati on) After formng a magnetic filmon a
gl ass substrate, the glass substrate surface was observed. It was confirned
that a nmagnEhbaetilbmfdas fformadiom)t he regi on which was not subjected to an
acid treatnment. By this, a magnetic filmof the desired pattern was

possible to be fgarped gR anakaisyeubskkalfortied ansithel glmihetidsryatepare a
patterned medi um In addition, in the case of Exanple 3, the glass

substrate hascheen aTphoyed a3.A JRARPtS 4 /%) dikhimdiweskats abg but
na%@ I

even i n cases €r e ‘anot her ria

sputtering, a magnetic film made of a CoCrPtNb alloy was
formed to prepare a magnetic recording medium.
(Evaluation)

After forming a magnetic film on a glass substrate,
the glass substrate surface was observed. It was confirmed
that a magnetic region exhibiting excellent magnetic
properties is formed only in the region havening been
subjected to a dry etching treatment via film formation. By
this, a magnetic f£ilm of the desired pattern was possible
to be formed on a glass substrate via a simple method to
prepare a DT medium.

In addition, in the case of Example 2, the glass
substrate has been employed as a magnetic recording medium
substrate, but even in cases where another material
provided in the 1%t embodiment such as metal, metal oxide, a
semiconductor, glass, ceramics, metal nitride or metal
carbide, for example, is employed, the same effect can be
produced as that of the glass substrate by changing the dry

etching conditions.



40 provided in the 1st enbodi ment such as netal, netal oxide, a
sem conductor, glass, ceramcs, nmetal nitride or netal carbide, for
exanpl e, is enployed, the same effect can be produced as that of the glass
substrate by changing the acid treatnent conditions (concentration,
tenperature and treatnent tinme of the agigd). (Exanple 4) The specific
exanpl e of the magnetic recording medi um substrate in the above-described
2f1ti enbodi ment and a nethod thereof will be described in Exanple 4.
Herein, a HE¥ABBLEf 3donducting a dry etching treatment in the 1st
embodi ment will be described. The dinension and so forth of the glass
substrate enpl oy@dei ApERafipleczampile BE &hict MEGNSItHce NAFOTE A TRy at e
is the sane gl ass substrate as in Exanple 1. (Coating of releasing agent)
The rel easbnpsagane enplthypedboveEdemurbed 1°° embodiment and a method
thereof will be described in Example 3. Herein, a method of
varying the composition of the substrate surface in the 1s¢
embodiment will be described. The description of the
dimension of the glass substrate employed in Example 3, and
surface roughness Ra before conducting a dry etching
treatment will be omitted since the glass substrate is the
same glass substrate as in Example 1.
(Acid treatment)
A resist for magnetic film patterns was formed on the
above-described substrate. As for the pattern prepared
here, bits were arranged in the form of a lattice. The bit
dimensions were set to a strip shape of 30 x 60 nm, and an
adjacent bit interval of 150 nm. In the case of a soda-lime
glass plate as a conventional glass substrate, the
substrate was subjected to an acid treatment employing 0.5%
by weight of a sulfuric acid as a treatment solution at 50
°C for 60 seconds to pattern the region of a composition
having extremely small alkali component onto the outermost
surface portion of the substrate.

The above-described glass substrate was subjected to

an acid treatment, and only the alkali component on which



OPTOOL (produced by DAIKIN I NDUSTRIES, LTD.) was utilized as a

per fl uoroal kyl si | ane coupling agent, and DEMNUM SOLVENT (produced by DAIKIN
| NDUSTRIES, LTD.) was utilized as a perfluoroal kyl based sol vent.

Then, a releasing agent of a predeterm ned pattern was coated on the gl ass
substrate via softinprinting. The pattegp prepared here was designed to be
a honeyconb-shaped 41 pattern havi ng hexagonal shapes in conbination. The

pattern width was 60 nm and one side_of the_hexagonal shape was set to 250
nm (NhgneFPchFFﬁFfUﬁﬁaFPEW?d was selectively extracted, whereby the

surface composition was varied, the region exhibited
excellent wettability with a contact angle of 7°. The
region in which a resist was formed exhibited a contact
angle of 37°, resulting in very bad wettability. 1In
addition, wettability was evaluated with distilled water
employing an automatic contact angle measuring device OCA20
manufactured by EKO INSTRUMENT CO. LTD.

(Magnetic film formation)

A coating type medium made of FePt as a principal
component was formed on the glass substrate surface which
was subjected to an acid treatment via spin coating to
prepare a magnetic recording medium.

(Evaluation)

After forming a magnetic film on a glass substrate,
the glass substrate surface was observed. It was confirmed
that a magnetic film was formed in the region which was not
subjected to an acid treatment. By this, a magnetic film of
the desired pattern was possible to be formed on a glass
substrate via a simple method to prepare a patterned
medium.

In addition, in the case of Example 3, the glass
substrate has been employed as a magnetic recording medium

substrate, but even in cases where another material



A magnetic filmmade of a CoCrPt alloy was fornmed on the gl ass substrate
surface which was subjected to an acid treatnent via plasma CVD to prepare
a magnetic recording nedium (Eval uation) After form ng a magnetic
filmon a glass substrate, the glass substrate surface was observed. It was
confirmed that no nmagnetic filmwas forpgd in the region where a rel easing
agent was coated, and a magnetic filmwas fornmed in the region where a

rel easing agent was not coated. By this, a magnetic filmof the desired
pattern wa®Ireysises dnt dhge If oremaodhneny| sdsh sapsnehpd, vingtalspipae  ndt hod
to prepare a DT nmedi um In addition, the above-described rel easing
agent is amsesdawpdectard e ssanmeafdmicts,caretsel pridoucts s wdtovke even

t hough a triazinethiol based releasing agent or a fluorine based

phosphazeneag®idgeynd oYORRSHD 1-HOSRHARG 1 dyrdduted dymdvhd Bfunal acdh [bdesear ch
Corporation) are specifically utilized as another rel easing agent. 42

I'n addi ti opyrdandlie a62shadf I §1dsd Miknsssubstddiggiag heen

enpl oyed aS a nagnetic recordi ng médi um substrate, but even in cases where

L, T S, G e ool g, oo

a sem conductor, glass, ceramcs, ne

gﬁggPL:iel%r%ggk%%gqtﬂggaé¥ﬂgiéﬁgé¥§)pan be produced as that of the gl ass

(Example 4)

The specific example of the magnetic recording medium
substrate in the above-described 2™ embodiment and a method
thereof will be described in Example 4. Herein, a method of
conducting a dry etching treatment in the 1°* embodiment
will be described. The dimension and so forth of the glass
substrate employed in Example 4 will be omitted since the
glass substrate is the same glass substrate as in Example
1.

(Coating of releasing agent)

The releasing agent employed in Example 4:

OPTOOL (produced by DAIKIN INDUSTRIES, LTD.) was
utilized as a perfluoroalkylsilane coupling agent, and
DEMNUM SOLVENT (produced by DAIKIN INDUSTRIES, LTD.) was
utilized as a perfluoroalkyl based solvent.

Then, a releasing agent of a predetermined pattern
was coated on the glass substrate via softimprinting. The

pattern prepared here was designed to be a honeycomb-shaped



(Exanpl e 5) The specific exanple of the magnetic recordi ng nmedium .
substrate in the above-described 3rd enbodi ment and a method thereof wll
be described in Exanple 5. Herein, a UV exposure nethod in the 3rd
enbodi ment wi || be described. (G ass substrate) Alithiumsilicate
based crystallized glass obtained via Ag4colloid reaction was enployed in
Exanpl e 5. The dimensions of this glass substrate is shown bel ow. CQuter
di aneter: 38 mm Thi ckness: 0.25 nmm As to a substrate material,
phot osensi PR¥Eegina 8 vangd heE@IeRagUMIPR P tiTt Ao gL 19The. Thes PaFseayed.
(Exposure to UV radiation) The above-descri bed gl ass substrate was
exposed t owtlithadiaat 60N nenplaoyd rgnea spaiet erfndthardsikagoraly sttepe g he
substrate surface along the pattern. The 20 nm pitched
set to 250 nm.
(Magnetic film formation)
A magnetic film made of a CoCrPt alloy was formed on
the glass substrate surface which was subjected to an acid
treatment via plasma CVD to prepare a magnetic recording
medium.
(Evaluation)
After forming a magnetic film on a glass substrate,
the glass substrate surface was observed. It was confirmed
that no magnetic f£ilm was formed in the region where a
releasing agent was coated, and a magnetic film was formed
in the region where a releasing agent was not coated. By
this, a magnetic f£ilm of the desired pattern was possible
to be formed on a glass substrate via a simple method to
prepare a DT medium.
In addition, the above-described releasing agent is
an example, and the same effect can be produced as above
even though a triazinethiol based releasing agent or a
fluorine based phosphazene compound MORESCO PHOSPHAROL

(produced by Matsumura 0Oil Research Corporation) are

specifically utilized as another releasing agent.



43 excellent pattern in which crystallization was |ocally accel erated was
formed via 25 pul se exposure at a power of 200 nWenpl oyi ng KrF exci ner

| aser having a wavel ength of 248 nm As for the pattern prepared here, bits
of a square were arranged in the formof a concentric circle. The square 50
nmon a side, and an interval of concenyLic circles was set to 75 nm
(Magnetic filmformation) After an underl ayer was fornmed on the gl ass
substrate surface which was exposed to UV radiation via sputtering, a
magnetic film mude afldatbow Fept thel epsrao il Examgleo 3pr &pgr §1asyagnetic
recordi ng medi um ( Eval uation) After formng a magnetic filmon a

gl ass subsbubberathkehgkadsesulestolatyeds asf @c aagas tdles erecedding wesliconf i r med
that a magnetic filmwas forned in the region crystallized via exposure to

WV radi ati gibsByathi Spug eRenetint chiske® ahelrke adetinad mpaldrgrmn was possi bl e
to be fornmed on a glass substrate via a sinple nmethod to prepare a
pat t erned B?gbﬁﬁbd in the 1°° embodiment such as metal, metal oxide, a
semiconductor, glass, ceramics, metal nitride or metal
carbide, for example, is employed, the same effect can be
produced as that of the glass substrate.
(Example 5)

The specific example of the magnetic recording medium
substrate in the above-described 3*¢ embodiment and a method
thereof will be described in Example 5. Herein, a UV
exposure method in the 3™ embodiment will be described.
(Glass substrate)

A lithium silicate based crystallized glass obtained
via Ag colloid reaction was employed in Example 5. The
dimensions of this glass substrate is shown below.

Outer diameter: 38 mm

Thickness: 0.25 mm

As to a substrate material, photosensitive glass
produced by SUMITA Optical Glass, Inc. was employed.
(Exposure to UV radiation)

The above-described glass substrate was exposed to UV
radiation employing a patterned mask to crystallize the

substrate surface along the pattern. The 20 nm pitched



(Exanpl e 6) The specific exanple of the nmagnetic recordi ng nmedi um
substrate in the above-described 3rd enbodi nent and a nethod thereof wll
be described in Exanple 6. Herein, a method of 44 conducting a heat
treatment in the 3rd enbodiment will be described. (d ass substrate)
Crystallized glass was enpl oyed i n ExanpBe 6.

excellent pattern in which crystallization was locally
accelerated was formed via 25 pulse exposure at a power of
200 mW employing KrF excimer laser having a wavelength of
248 nm. As for the pattern prepared here, bits of a square
were arranged in the form of a concentric circle. The
square 50 nm on a side, and an interval of concentric
circles was set to 75 nm.

(Magnetic film formation)

After an underlayer was formed on the glass substrate
surface which was exposed to UV radiation via sputtering, a
magnetic film made of a CoCrFePt alloy was formed to
‘prepare a magnetic recording medium.

(Evaluation)

After forming a magnetic film on a glass substrate,
the glass substrate surface was observed. It was confirmed
that a magnetic film was formed in the region crystallized
via exposure to UV radiation. By this, a magnetic film of
the desired pattern was possible to be formed on a glass
substrate via a simple method to prepare a patterned
medium.

(Example 6)

The specific example of the magnetic recording medium

substrate in the above-described 3™ embodiment and a method

thereof will be described in Example 6. Herein, a method of



Specifically, zero expansion crystallized glass ZERODUR, produced by SCHOTT
AG was enployed as a substrate nmaterial. Quter dianeter: 48 nmm Thi ckness:
0.508 mm (Heat treatnent) An own manufactured near-field |aser
processi ng machi ne was used as a treatnent apparatus. The opening of a
near-field processing head having a di ak®ter of 30 nmwas used. GaAs
surface light emtting | aser having a wavel ength of 850 nmas a | aser |ight

source dirgghhyctiabahl gdatnct-Bachead wastHaedr Yeipdinatspat 1l ipght

utilizing the plasnbn effect was fornmed on the above-described gl ass

substrate &8FE§9¥EQ? heat in the formof a spot. Crcular bits were
n-the

arranged i ormof a circle through a square mask. The bit di aneter

was set to nm and, th it interval was set to 80 nm (Magnetic film
fornation)(gﬁass ﬁyﬁﬁﬁﬁggF fil mmade of a CoFePt alloy was formed on the

gl ass substrate surface_which was subjected to_a, heat
Crystallized glass was employed in Example 6.

Specifically, zero expansion crystallized glass
ZERODUR, produced by SCHOTT AG, was employed as a substrate
material.

Outer diameter: 48 mm

Thickness: 0.508 mm.

(Heat treatment)

An own manufactured near-field laser processing
machine was used as a treatment apparatus. The opening of a
near-field processing head having a diameter of 30 nm was
used. GaAs surface light emitting laser having a wavelength
of 850 nm as a laser light source directly installed in the
head was used. Very fine spot light utilizing the plasmon
effect was formed on the above-described glass substrate to
provide heat in the form of a spot. Circular bits were
arranged in the form of a circle through a square mask. The
bit diameter was set fo 65 nm, and the nit interval was set
to 80 nm.

(Magnetic film formation)
A magnetic film made of a CoFePt alloy was formed on

the glass substrate surface which was subjected to a heat



45 treatnent via sputtering to prepare a nmagnetic recordi ng nmedi um

(Eval uat i on) After formng a magnetic filmon a glass substrate, the
gl ass substrate surface was observed. It was confirmed that a magnetic film
was formed only in the anorphous regi on obtained via exposure to a heat
source. By this, a magnetic filmof the4Besired pattern was possible to be
formed on a glass substrate via a sinple nethod to prepare a DT nedi um

As describ ,h,a - k-,h ; Jt nbS

possi bl ¢ 1 5e A eE v aas P R e B BheeL e i o tial ly
treating the na%netic recordi ng nmedi um substrate surface. Thus, after

form ng gr889é8 on the magnetic recordi ng nedi um substrate surface, or
formng a g%gnetic_fi$n1on the gl ass substrate, it becone possible to
prepare a REYPGAPE? a patterned nediumvia a sinple nethod, since no

groove has to be formed on the magnetic film
After forming a magnetic film on a glass substrate,

the glass substrate surface was observed. It was confirmed
that a magnetic film was formed only in the amorphous
region obtained via exposure to a heat source. By this, a
magnetic film of the desired pattern was possible to be
formed on a glass substrate via a simple method to prepare
a DT medium.

As described above, in accordance with any of
Examples 1 - 6, it is possible to form the desired pattern
on the substrate surface by partially treating the magnetic
recording medium substrate surface. Thus, after forming
grooves on the magnetic recording medium substrate surface,
or forming a magnetic film on the glass substrate, it
become possible to prepare a DT medium or a patterned
medium via a simple method, since no groove has to be

formed on the magnetic £ilm.



46 CLAIMS 1. A magnetic recording nmedi um substrate conprising a circular
pl ate-shaped substrate made of a nonmagnetic base material, wher ei n
wettability in a predeterm ned region of a surface of the substrate to form
a magnetic filmon the surface is diffeqent than in another region of the
surface. 2. The magnetic recording nedium substrate of Caiml,
wherein the nonnegnetic base material conprises netal, nmetal oxide, a
sem conductor, glass, ceram cs, netalcraiMs de, netal carbide or a resin.
3. The magnetic recordi ng nmedi um substrate of Caima1l,
1. A magnetic recording medium substrate comprising a
circular plate-shaped substrate made of a nonmagnetic base
material,
wherein wettability in a predetermined region of a

surface of the substrate to form a magnetic film on the

surface is different than in another region of the surface.

2. The magnetic recording medium substrate of Claim 1,
wherein the nonmagnetic base material comprises metal,
metal oxide, a semiconductor, glass, ceramics, metal

nitride, metal carbide or a resin.

3. The magnetic recording medium substrate of Claim 1,
wherein the predetermined region is in the form of a
point-shaped pattern, a radiation-shaped pattern, a
lattice-shaped pattern, a honeycomb-shaped pattern, a
dashed line-shaped pattern or a concentric circle-shaped

pattern.

4. A magnetic recording medium comprising a magnetic
film formed on a surface of the magnetic recording medium

substrate of Claim 1.



wherein the predetermned region is in the formof a point-shaped pattern,
a radi ation-shaped pattern, a lattice-shaped pattern, a honeyconb-shaped
pattern, a dashed |ine-shaped pattern or a concentric circle-shaped
pattern. 4. A magnetic recording nmedi um conprising a magnetic filmforned
on a surface of the magnetic recording nedium substrate of daiml. 47 5 A
nmet hod of manufacturing a magnetic recordi ng nedium conprising the step

of : 5 f or manghed hoag RAET inGurfu favtart i W ireemeafi d he cmgrield meddamr,di ng
medi um substrate of C aim 1.

comprising the step of:
forming a magnetic film on a surface of the magnetic

recording medium substrate of Claim 1.



