1 SPECI FI CATI ON MAGNETI C RECORDI NG MEDI UM SUBSTRATE
AND MANUFACTURI NG METHOD THEREOF, AND MAGNETI C
RECORDI NG MEDI UM AND MANUFACTURI NG METHOD THERECF
TECHNI CAL FI ELD The present invention relates to a
substrate for a nmagnetic recordi ng medium applied to
the substrate provided in a nmagnetic disk recording
device, and to a nmethod of manufacturing the magnetic
recordi ng medi um subst r atS L EGHTCATHONmgnet i ¢
recordi ng medium BACKGROUND There is an increasing
tendency of recording capacity of a magnetic
recordi ng device such as hard disc drive device (HDD)
or thAGNEIEIC RECOROIING MEDIUM BUBSIRICTE AND MANTFACTURING
systemis being put into practical use. This

per pengissyicl TIREHRIP .C AMiF MABNEIr &Y HPORISING MEDIUM AND
recordi ng system by which a magnetic recordi ng medi um

s magnet i zed peypeAUhENbAiY hercheralag: | ayer

pl ane of the mag I'c recording ne Fum an

possi bl e to produce high-density recording. However,
in the perpendicular recording system there is a
probl em such that occurrence 2 of a witing action to

aﬂFSE@ﬁFAPr§5F§D|S caused by side

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



fringing generated fromthe side surface of a magnetic
head in the case of a recording density of al |east

100 Goit/in2, resulting in recording failure and
reproducing failure. To solve this problem proposed

is a so-called discrete track gredi um (hereinafter
referred to as "DI nediuni), i'n which grooves are

formed circunferentially on a magnetic recording

medi enwrd tpngdacs ipmy sicc @ld jasemtattirack shyi f gravseg by side
nonmagneti c regi ons (non-recording regions) where no
WEirti ngd nigs geneea tedeffeton aheatedme RBarbmre 2l aamthgridtic head
for exanple) . According to this DT medium it is

peastbkechgeavd d peeli-@ihos dehsitit data alaw itdesbit/in?,
to the adjacent tracks by m stake during recording,
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Docunent 1: Japanese Patent O P.I1. Publication No. .
5MedagR” Pat éRt WbaElnBrPoYes) aFgndsamest sdrcomigrentially on
Publication No. 2005-293633 3 DI SCLOSURE OF THE

| aAVESFhENic recording medium to produce physical separation

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
possibkble 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 cf high
density recording.

Patent Document 1: Japanese Patent O0.P.I. Publication
No. b5-28488

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

Ne. 2005-293633



PROBLEMS TO BE SOLVED BY THE | NVENTI ON However, a fl at
pl at e substrate nade of nonmagnetic material is
utilized for a conventional DT medium and it is
desired to | am nate soft nagnetic |ayers and magnetic
| ayers on the substrate made of, nonmagnetic material,
and to conduct patterning with a nanoi nprint nethod,
a photolithographic nethod, an el ectronic draw ng
nBLAGHOEPREt B THEe INNENZBONcati on of a DT nedi um
Such the patterning processes are conplicated, and
pPPROBLEMA POOoBEesODVEDaBYe THEOINVENTION: he process of
fabricating the magnetic recording material to forma
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In the case of a pattering nethod after formng a
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materi a here is a problemsuc substrate
f u n and neti r erties are

%e@%%%%%d E8s?n§éggEFeﬁﬁfﬁg§ﬁgPug E ejpeand magnetic
p ocessed. TEIS ipvention is to_solve the | )

DLV 8eti, BeasuBFEBRERyTadRASF: PPYnaHNGHAEcRasETiAd, and
present invention to provide a nmagnetic recording
nedi e dupst PakEesningbyéthop nppepapainsnmethedpra
medi um and a patterned medium and possible to be of
Ryt pt ephographiof mehbo®T ardellecandnihedrpatihgr medhod or
mediumwi th no conplicated processes, and to 4
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



provi ded a nethod of manufacturing the magnetic

recording nmedium substrate, a magnetic recording
medi um and a nmethod of manufacturing the nagnetic
recordi ng nmedium MEANS TO SCLVE THE PROBLENMS

(Structure 1) A magnetic recordjng nmedi um substrate
conprising a circular pl ate-shaped substrate nade of a
nonmagneti c base material, wherein a predeterm ned

r FYRAesk 2 Mefhosk © fofmarivd anihsting & heo agnatic recording
magnetic filmon the surface is nore roughened than
afedhagm sueypistradie t ke megueftdce rec@trdictgime2ud emd a method
magneti ¢ recordi ng medi um substrate of Structure 1,

whér eanufhe tpradtet el Rednc@dico - ditdi nas WddaGs .
roughness Ra of 4 - 10 nm (Structure 3) A magnetic
recordi ng nedi um substrate conprising a circular
pl at e- shaped substrate made of a nonmagnetic base

"RkRitsalro g@g@giqﬁgebrﬁﬁkgﬁ%%bin a predeterm ned

region of a surface o strate to form a

magnet i il mon t urface i.s different than in
another?sggﬁgkﬁrsfgfhg LAPraEec FgFPEQPHHemﬁalﬂm substrate
nagneth,recording nmedi um substrate conprising a
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base material, wherein a conposition in a
pFefeferatAedbregi Baterialsurhareiof at predetstmined acegion
fg£n;53urface 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




a magnetic filmon the surface is different than in
another region of the surface. (Structure 5) A
magneti ¢ recordi ng medi um substrate conprising a
circul ar pl ate-shaped substrate nmade of a nonmagnetic
base naterial, wherein a releasing agent is provided
in a predeterm ned region of a surface of the
substrate not to forma magnetic filmon the surface,

of Mrgngtgiceddtlar Wit ddiencnidpne iie rdidi fsrastt tHwn in another
surface to separate fromthe magnetic film

( PequotucE Ehellemufegreet i ¢ recordi ng nedi um substrate
of any one of Structures 1 - 5, wherein the

nonmagnekicguckase BAt & mAlgne@IRY RSl mdtBhAl substrate
oxi de, a sem conductor, glass, ceram cs, netal
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nagnetlc recordlng medi Um substr conprising a
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in another region of the surface. (Structure 8) The
nEyReLire tee SGtditny foed dmmaanatia £1l5F on g wrtace, or in

wherei n the nonmagneti c base material conprises
c By prreideiteat igiess sioomagnedi e megtian igfe thwdysugface to

separate from the magnetic film.

(8tructure 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 c¢ircular 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 9) The magnetic recordi ng nmedi um substrate

of any one of Structures 1 - 8, wherein the

predetermined region is in the formof a point-shaped
pattern, a radiation-shaped pattern, a |attice-shaped
pattern, a honeyconb-shaped pagtern, a dashed

i ne-shaped pattern or a concentric circle-shaped

pattern. (Structure 10) A nmethod of manufacturing a

magnet i d Straediudiend ) mddieu megmisstircatue condimics imegliaim  substrate
circular plate- shaped substrate nmade of a nonmagnetic

bage amyt emealgf stoamutwtayy 1 he &t efhadfe onduetprgiatermined
acid treatnent for a predeterm ned region of a

sifelden afs tite tHdHIt &f (Stgdiciilghaldad T vetdod, of
Structure 10, conprising the step of coating a
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conducting the acid treatnent. (Structur

0 f.act Uk RN i c_ recording nedi.um
sgfgg &%togl%c%#g | s?? g a %’ltr{r'cu éfa 531%%*( eriigllr%erfa\s|g%acPedl pattern or a
substrate .nade of. a non neti c base materi al ,

c SPFERtYG S e T & SSPRESh ARESTd a dry et chi ng
treatnent for a predeterm ned region of a surface of .
t he subdBFEVELUErst AGdt & Bethpdrnd marmdacsrsnidué megnetic
12, conprising the step of coating a releasing agent
ofreclheddmaf aesliom tshids tealist reamp rHfstiony condustiley tdisate -
dry etching treatment. (Structure 14) A nethod of
mehabad $ubagratengeeld ©f eridtthatEid bassbaitatial ,
conprising a circular plate
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 c¢ircular plate-




7 shaped substrate nmade of a nonmagnetic base
material, conprising the step of coating a rel easing
agent in a predeterm ned region of a surface of the
substrate not to forma nagnetic filmon the surface,
or coating a releasing agent ia a predeterm ned
nonmagnetic region of a surface of the substrate to
separate fromthe magnetic film (Structure 15) A
n@glﬁ@@doﬁ%ﬁﬁaet@t JEdey of magimamagneatdco it sry Matd i L .
substrate conprising a circular plate- shaped

s glostprdiss nga ddneo fs teepn arfiragredatiingg Base e siniqalaggent in a
conprising the step of exposing a predeterm ned region

Obradet@wrindce dfrddiors WSty ahe fardVgmdird ifibstrate not to
(Structure 16) A nmethod of manufacturing a magnetic

I ee4diaNehaR@AItU FUBS ecrféarmffﬁdzg %ﬁ'é&éﬂﬁ{g a releasing
pl ate- shaped crystallized gl ass substrate or
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conpr|5|n% the step of exposing the surface of the
subst r atlELEYCEUrEpdE) s RaPEFIREaLEs SR AcE WA phaagnetic

predeterm ned region. (Structure 18) The nmethod of any

omecoirddnauoedigm Eubstrate \ampatis g Ppraidedwlan ekpte-

region is in the formof a point-shaped pattern, a

I &thagieido Budizaped epatddes mf & 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-ghaped 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




| atti ce-shaped pattern, a honeyconb-shaped pattern, a
8 dashed |ine-shaped pattern or a concentric
circle-shaped pattern. (Structure 19) A magnetic
recordi ng nmedi um conprising a magnetic filmfornmed on
a surface of the magnetic recogding nedium substrate
of any one of Structures 1 - 9. (Structure 20) A

met hod of manufacturing a magnetic recording nmedi um
cOfstiest ddnenehaped FRtt@un My & mogresriteid idingre sshaped
surface of the magnetic recordi ng nedium substrate of
alpteganef Structures 1 - 9. (Structure 21) A nagnetic
recordi ng medi um conprising a nmagnetic filmformed on

a surfadstefictheemagneni pagheeakdivegorddingMmedlisid dcfprising
prepared by the nethod of any one of Structures 10 -

18. mbghetgtUES 182 )F ARl RRd 20 FAMA UG netic

magneti ¢ recording nedium conprising the step o

f eEBLRE i AgTR ﬁ?h%psukﬁkqh%% %fsgﬁfagﬁﬁﬁtgigﬁﬁg%%gﬁk%g1 - 9.

recordi ngnedi um substTtate prepare

any one Structu 10 - 18§. EFFECT OF THE ,
INVENTI&%%FH%£BFESQ§? PnWEHFPgn°gnQBPE§aF6u5&PBialWﬁgnetlc
forma_ . magnetic film since surface roughness of the
sUBEPFELET BEFEHPe FOMBXAFRADI Fhei FtePert, fRravialy agmagnetic

DT nedi um and a
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.




patterned nmedium are possible to be easily prepared. 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 nedi ym are possible to be
easily prepared. Further, the present invention

enables to partially forma magnetic film_ since a

rel easi H§L: t thepPresamty ingeantderoenaid esuin mantially
surface is partially different, whereby a DT nedi um

af@ra pamagmnedd arddilon arimge sedtiiab il tbeoredshd ysubstrate
prepared. Furthernore, the present invention enables

t eurfardd dld pafrarimld yrapiffdreerft | Mhextdl®e @ DT medium and a
crystalline structure of the substrate surface is

paltitiring didd@ran tareiRigiib e Bb Mrdiddeand Brepared.

patterned medi um are pdssible to be easily prepared.

DESCRI PE{,ONKQF  THE P! %%EB%%D&EM%QEE ENLRah B B hartially

enbodi nent] A magnetic recordi ng medi um substrate
r%B iggm% t he t,_enmbadi nent _of tthgfesent

i VBNt CoMaTRE ta Srdt 8l SF P TrfufS T  HE AFF HagrfeBartially
recordin% neg%5n1substrate will be described. A
mEGREECC UPe COFd ISP ST BTt ST hld Y Pifferent.,
1St enbodi nent possesses a circularcflate-shaped
sirbsgedvea 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




and a through-hole is forned in the center of the
magnetic 10 recordi ng nmedi um substrate to be used as

a substrate for a hard disk and so forth. This

magnetic recordi ng nmedium substrate is nade of a
nonmagnetic material, and examgles of the nonmagnetic
material include inorganic materials such as netal,
metal oxide, a sem conductor, glass, ceramcs, netal
nFecPFeinge madide Hukstaisd sdd dre usest ag esinsestimate for a
the case of the Vt enbodi nent, a region of the

sbbsdr dieksarace iforth.chTaisagaghet ikayetoirsi®gs nedd um
be prepared, and another region of the substrate

ssubateate iwhimelded ofRaGNeidragidiid maldriiaul tadd d&mples
prepared are formed by partially varying the surface
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For exanple, the region of the su ace 1n

[ ic.l r_J:$.easy to. epared i.s
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t nmagneti ¢ _recording medi um _substrate, or (2) by
DTS v BPSAlg "ehE Cap BETALo g denarel saerth, or
<%1 .Surface roughness> First, a nmethod of partially
v F%FHS-surface roughness of a substrate will be
descri bed. For exanple, the surface roughness of the
subst rafe tbepapseabFythari&d 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




by patterning via nanoinprinting, and by conducting an
acid treatnent or a dry etching treatnent for the
magnetic 11 recordi ng nmedi um substrate surface. The
region of the substrate surface, which is subjected

to an acid treatnent or a dry.gtching treatment, is
roughened. That is, the surface is relatively nore
roughened than that of another region by partially
corGerding edioind sulmiinedin irfacky Téechieggon of the
treatnment. For exanple, the pattern obtained via a

S wnfcester attree aturdfisic o ,a wWiaitdleris isulsj datregel o ranugheind dcreatment
region of the surface) is formed as a geonetric

Pairt eF ArgaRAIE M trRAVMANE! ene Sofbrdtent ithiagatiison the
of position, which is typified by a point-shaped

p%tutr%ra%e( Rigt 2t i d 1 'nﬁ;]%é)rl”o ALt hat? of another

attlce shape patter oneyco shaped pattern, a
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gF Mﬁdth obt ai ned vi a th sur ace treatne , ,
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a reS|st |s provided on the mag netlc recordi ng
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resist by using a nask suitable for patterning of the

medn étiec sfurifiacednd st Hermed &6 b tgesmatenitc pattexh \capable of

etching treatnent is conducted to vary surface

I eagiyn asa renddie asifb Sideaital f ifoat iexargl o trigsi Stwhich is

| ayer 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 £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




formed in the concentric circle format predeterm ned
intervals, and then the regi on where the surface
roughness 12 is varied in the concentric circle form
is formed by conducting an acid treatment or a dry
etching treatment. For exanple,;Jjn cases where a
magneti c recordi ng nediun1sub§trate bef ore conducti ng
an acid treatment or a dry etching treatnent has a
sur yeg issughmede RPTICRAIS T B c I Tyoutie fegmed by
surface roughness Ra is partially set to 4 - 10 nm by
c @achdotdtnond een aciidl trssttmenit asr tehedwly yetdiiog ngreatment.
treatment. That is, the surface is relatively 2 - 8

nm nor e Foguehered et ham tdaade Ofwhaii@l RemadRMH it Mecording
partially conducting the acid treatnment or the dry

eh@@ﬂﬂ%‘gu%gﬂ?aﬂe B%fH?E“%Hﬂ&UEﬂlﬁq |zeéﬁ§% tment or a

quorlnated acid or the Ilike is ut e acid

tNre ht S p?@gfera%e asqﬁwgerazén eoéec%ﬁpﬁnegrea%)ﬁ%qs_

ture i.s pr ferabl 0 and the treat
t%:@i(oﬁ ﬁbcﬂﬂﬁ't gé/‘-kﬁ' Ceerd”-'kﬂ%ﬂ ness Ra G parrttelally set

seconds. Suitable conblnatlons can be selected in
coFsitder 40 & &Y maU NG de aES dFraatanehig et ithe dry

recordi ng nedi um substrate and the intended treatnent
siettgdtingn taeaigeriteseThatgés, Ebe exanfpke, ig relatively 2 - 8
fluorinated acid as a principal conponent is
phef exatsl ecugheness paGin tthat @gasmoiiest nageion 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




and fluorinated amonium a hydrofluorosilicic acid, a
hydrochloric acid, a nitric acid, a sulfuric acid or
the 1like nmay be added, if desired. As to a netal
substrate, an 13 acid selected fromthe group
consisting of a hydrochloric ggid, anitric acid and
a sulfuric acid, or a mxed acid in which plural
acids are mxed is preferably usable. For exanple, in
t RE16a$€ 16 tect Firashitihsh AT aiimanah stuing roft @ mgdrochloric
hard di sk substrate, a surface roughness Ra of 0.2 -

128G 1i6m &s nd teurt acd & aughressilluelc eanidie gwughenastl acid in
by conducting a hydrochloric acid treatnment at 20 C
f ohit® plb@adecends are avixe@ QolYPruraidt Wadhe ror
hydrochloric acid. A reactive ion etching apparatus
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iLon [1in
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€3 E gheneg t_han another regi on by conducting a
a‘c‘PB UEFeHEnBnYSroshdry 16t aRilAg treakiedht aits 26f °é‘a§_\50r 10 ~
netic filmformation, or of difficult magnetic
f 58@969%5. P Lovhagher 1&r byoweti b tmegnehiec hyidrodhd oric

fornmed on a region
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,F; to conduct an
etching treatment. Further, argon (Ar) ion milling isg
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 f£ilm 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




subjected to an acid treatnment or a dry etching

treatnment depends on the material of the nagnetic
filmand the film formng conditions. That is, a

magnetic fil mbecones easy to be formed or difficult

to be formed on a nore roughenggd 14 region, depending

on the material of the magnetic filmand the

filmformng conditions. Accordingly, by setting the
pAELEPR  obteRiened g $Ta ther Made nivdatafe hy aasmatarh fidm and
a largely roughened region of the surface) to a

pthet £3Rapddrmiatt ecmditiitomey) , Aacpadiatilygn- bhapetiting the
pattern, a lattice- shaped pattern, a honeyconb-shaped

pphteetn abdashed hikea ShaFedPaideRithert CRNGRIMTd in a
circle-shaped pattern or the |Iike, forned can be a

magrekh ¢ fﬂolu@h%fne@. Q‘é‘g‘ltonSIﬁp%‘i‘le RARIIL) &0 a point-shaped

radi ati on-shaped pattérn, a |attice-shaped pattern, a

Bg?%¥%9gb %q%% g&pa%t§%%1 %%%# a%ﬂ%ﬂﬁg f%]lattlce_

tern concent'r ifc TG F el ape tern or’
li Furth one urface f he tlc recor .
B ERE" BRBLE R o 2a DU ﬁﬁslew ﬁ b f  fpdta 1ine-
%netl recordlng medi um substrate nmay be subjected
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partially vary surface roughness of each of both
sub¥er aforgeds gass be<@ maomerdsi thidm> dfext pod nietshegped
of partially varying the conposition of the substrate
spataeenw bl rhdidedoti-kddped patiterihi & 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}) Compositions>
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




case, the conposition of the substrate surface is
partially varied by patterning via nanoinprinting,

and by conducting an acid treatnent or a dry etching
treatnment for the nagnetic recording medi um substrate
surface. For exanple, the pattern obtained via a

surface treatnent (pattern in a™l5 region having a
different conposition) is set to a point- shaped

paegdion Hevingp)a i fifatieatt crompepidiqualt tiss rgeta to a point-
| atti ce-shaped pattern, a honeyconb-shaped pattern, a

datiaged ipae-tdraped ipatdpdr,n,a aphiroeidt- shaped lpatshaned a
pattern or the like. Further, the pattern wi dth

ohfaaitned - sHabddh @atitidrare d MRHIREnY -SHR e R ded - a
50 nm Further, the substrate surface is roughened by
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the substrate surface may be roughened w thout

r ning_th stra%e rface, by_t condi.tion of _ .
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aci.d % Iecte% fromthe group consisting of a

hydPo o SME 12868 Freaiente iRk e @A ¢ &4 d™-an

acetic acid, a carbonic acid, a citric acid, a formc

aci d, aﬁuéﬂhﬁre &bed sikg taakey SUrdaced 1gcrguadengd by

m xed acid in which plural acids are mxed is

prehdrabliagf en acisitdeattmemtyeitut Ahe iddmess idgciah of the

concentration of 0.0001 - 10t by weight is preferable

asubbe roftel guadiate g Wecaldi®Mened 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.




tenperature is preferably 0 - 80 C, and the treatnent
time (immersion tine) is preferably 0.5 - 1000

seconds. Suitable conbinations can be selected in
consideration of material properties of the magnetic
recordi ng nmedi um substrate and he i ntended treatnment
situation anong these ranges. f For exanple, when a
fluorinated acid is applied to a glass substrate, a

f | uori nEP&d M@ lere &Eﬁ@nﬁ-éﬂUQﬂhaﬁtaﬁmﬁﬁyﬁIWﬁ|anphﬂ9d to a
at nost 0.1% by weight is preferable. Further, as to
agideissl ssilisdimedtes, aarf lacimlrediesttaadi d noredtheentgraoum low
consi sting of a hydrochloric acid, a nitric acid and

a conlcentira tdeind o folata misted .a@ by waiinh i yalrasivis .
are mxed is preferably usable. For exanple, in the

C@‘él%t@kra a teURSHeata %%k%t%@%\éentdrp%lﬁﬂédﬂéd from the
mat eri al an oxi de conposi tion regi on can be

p@EB%En ed-an st o er %51{1%‘{1%1 eSSy face ft%cgrgcm and

by conducti ng an~aci d % a fditric aci

F o S0asBe SRR e .‘f’f{%%#’o“ydﬁelrg%%tpéwﬁf fjds are

can be varied b conducti_ng an acid treatnment to vary
tﬁ‘éxsgnﬁssPFFéﬁ P lynasablSst r BPE SHRTRLE: ATy EBPoﬁaS? of a
the substrate surface in which wettability is varied
i §iopubgsyakggast fc conventiongdt meraldrd comadicifiadul tan oxide
magnetic filmformation. Whether or not the magnetic
f cbmppsitapmedegioa cagi e patwkirtled on the outermost

substrate 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 tc 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 is varied depends on the material of the
magnetic filmand the filmform ng conditions. That

is, a magnetic film becones easy to be fornmed or
difficult to be fornmed in a region in which
wettability is varied, dependlqg on the material of

the magnetic filmand the filmform ng conditions.
Accordingly, by setting the 17 pattern obtained via a
spatiean: obdaimed (dat termurface tmgitoentn (Pdtdteran in a
filmis easy to be forned because of different

weebadbinl ity Wwhieha apdinm shapegypald e fidiMdPacawde of
radi ati on-shaped pattern, a lattice-shaped pattern, a

haneyeeehts harRedmaliitg)n tA d3ied IdHige3R8%ern (bitmap),
pattern, a concentric circle- shaped pattern or the

I bkeqqh QARG - gi’:% Q % 'E%gx%et' C el ﬁ%a%tu cfap shaped

pattern, a ra ion® aped pattern

haped tter a da hed
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pattern or, the Ilke V@ttablllt was evaluated Vi a
nESE‘SFé‘ﬁEFrF G thaEeshapsst aattaﬁa T Ehgsd ldsghi iqnmgg can be

excellent wettability had a contact angle of 5 - 30.
GRaB3geghilbi £fidg efcal Peintwsteped Paéltieamoy shadddation-
contact angle of at |east 40. Further, one surface of

thbapagneataerecoadﬂagtﬁe@kewap@db$amahenasawﬁdnayromb-
both surfaces of the magnetic recording nedium

sshapedt pattyrbe audpetledd ltioeahagled 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 angle 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



treatnment to partially vary wettability on each of
both substrate surfaces. Next, materials usable for
the magnetic recording nediumsubstrate in the

enmbodi mnent will be described. This magnetic recording
medi um substrate is made of a 1%onmagnetic mat eri al ,
and exanpl es of the nonmagneti ¢ material include
inorganic materials such as netal, nmetal 18 oxide, a
s OFléenddc isemicgingis tasnr gliacss, mErEmivid,r inksal nettatide,
carbide and so forth, or resins. Al umnum for

ereamplle carpidtel lainde dcas drith , netralreddign  an al umi num
substrate is utilized as the magnetic recording

medi um subeihaie, fakt ekappadyCciing udn 1324l RYMMALR AN .  When
the formof a circular plate via press nolding, the

SHhf 89 @mii frums YRIRehaE of q 2 35! lrld)éaé /a%p{}\féhs%{: :rr%%rfg 3¢S cording

h a high degree of accuracy, an process

Wt
t t rf ...Baoraosili.cate gl ass,. .
TR, BubBEraty 880 Hrotiac fl S0 A1ty plage in the
ugable gs glass. .In addition, an anorphaus gl ass )
sGBETr ffed §LEFYIRE PIEEE Jil&s PTSFFsMdd ndor the surface is
chem cally reinforced glass is usable as a gl ass

sGHBUrSEed WRep Frdnddacdwedishiag process oy ths a thdgh
magneti c recordi ng nmedi um substrate, the gl ass

ndegreeal offsageurady, 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,




and the nelted glass is subjected to press nolding to
prepare a circul ar plate-shaped glass substrate. Then,

the glass substrate surface is subjected to a
grindi ng/ poli shing process with a high degree of

accuracy, and a washing processg to snooth the

surface. Usable exanples of netal oxides include

silicon oxide, zirconiumoxide, alum num oxide,

t BT Erdele , mmgang oxadiale nijommpidele, cobakt oxide,
oxi de, vanadi um oxi de, 19 chrom um oxi de, manganese
oxiidlégeli roati Aex d:e:ap,t_m::ba:midmi deylybderkel axide, topperide,
oxi de, nol ybdenum oxi de, tin oxide, indium oxide,

g emdEninuxaxiede qaithagn nordxdidd)satd asextomiies Whble examples
sem conductors include silicon, germanium sel enium

G%s,sem%n&@%o@&%@%esoslfﬁé&h el 8 R e um,

ceramics include nullite, al un1na ‘cordierite,

ZidGQni &, i IGRN, éﬁgg e
spod%ﬁengSkFcrlstoba Ite, c%errl e and sog?lrtﬁxaﬂglﬁs of

O GRTRINGA CACEE SHATARSH (IR AR T 4 e 2 conia,

silicon nitride, germgniumnitride, titaniumnitride,
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Usabl e exanpl es of netal carbides include silicon

c grBisgebesiice . tharaiitismaswt sladorsl coRsaimleackaaples of
ni obi um carbi de, tantal um carbi de, tungsten carbide
amegted fattrides 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, nicbium
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 pclyether 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




Various resins other than a thernoplastic resin, a
thernosetting resin and an actinic ray curable resin

are usable as the resin material. Usable exanpl es of

t hernopl astic resins include polycarbonate, a

pol yet her ether ether ketone r%%in (a PEEK resin),

cyclic polyolefin resin, a nethacryl styrene resin

(an_MS resin), a polystyrene resin (a PSresin), a
pEPY¥OREL 1Nt @8 inedign FEa reSived PP resismpendesm farth), a
pol yester resin (a PET resin, a PET resin and so
f@pﬁwﬁ}lléom rgsiiyol ef polyesihern aREaesiresin RR MES resin),
and so forth), a polysulfone resin, a polyether

sal pongaldyilatearBsSmy, es Ppolyphep§lledld Whalfd dJeeSYidsim a

pol yphenyl ene sul fide resin, a polyamde resin, an

apbyybamigesirasand a8 GeriN i cFHENS andUSRPIIS PR MPEESther,
of thernosetting resins include a phenol resin, a

UﬁﬁabﬁgséﬁamﬁgggpﬁﬁtEg@gﬁ%sgekﬁﬁ g?%s&%%iQn%au%gca phenol

resin and so rth), rconr a urethane

resph,, a Xy resin__a paolyimde.resin, ,

nEfbn, 08 wEBFebiR. "an" yBRekuREed Bargestersrnniny (2 Bc
s forth. .In agdit'?n, a ,Rolyethylene napht hal at e .
 BEPAR( ANBERPY ESFHI) and 851E6PPhTegaR b8 WEELNREE, Tesin, an

Further, as an actinic ray curable resin, for

eXBAPY eTSEIW c@r BRL¥EiMégenTesioy i ki pedvamidepmddleofrewin, a
curabl e resins include a Wcurable acryl urethane based
polybenzoimidazole resin and so forth. In 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 polycle
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.




resin, a Wcurable polyester acrylate based resin, a

UV curabl e epoxy acryl ate based resin, a UV curable

pol yol e acrylate based resin, a UV curabl e epoxy

resin, a U curable silicon based resin, a W curable
acrylic resin and so forth. Fyrther, when a coating

| ayer before curing is exposed to actinic rays, and

is cured, curing reaction may be accelerated by usin

a phot oFBrEhater in| gaskss whgse, oxyJIghotiss RS Bilzednpdfpits
be used in conbination. 21 Further, in cases where

okhge pbiomet-de sgivd biegh irigiates itdne - @bpeesides dd et inic rays can
reacti on, exposure to actinic rays can be conducted

ubele tondekt: egia sindleiD 4 plaette galsofa tocafitle®e i Forolfgd@imdl®, in
decrease or elimnate oxygen concentration. As

agk-BirC tba¥iecrelleabed eNaws natleS iddhRdn Hncatdéion. As
radi ati on can be appropriately seléected, an

d
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e present “invention ‘i s not Speci imte

thereto. During, before qr . after posur.e .t Q. acti nj
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heat.i ng. Further, a Ii%uid crystal polyner, an , ,
oF BIAREAPRoF§aRFEIRYBIIY SEdiErtelor Pitaihce PTSRSIE invention
incorporating silicon into a polynmer conponent as the
mbBelP) aRgciddiredily ddmifegbltaereto.hePrugneti before or
recordi ng

after exposure to actinic rays, the curing reaction may

also be accelerated by heating.

FPurther, 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 resgin utilized for the magnetic recerding
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
meolding method such as an extrusion molding method, an

injection molding method, a sheet molding method, an




medi a substrate. In addition, the resin |Iisted above
is an exanple of a resin utilized for the nmagnetic
recording nedia substrate, and substrates enployed in
the present invention are not limted to these
resins. At least two kinds oszesins may be m xed,
and di fferent conponents nay also be adjacently
arranged for separate layers to forma substrate. A
s GBS HEL OB PEPFE SE 108s e lddmah mepheshar @d deppression molding
nmol di ng met hod such as an extrusi on nol di ng net hod, an
i RpE&brdoprnbhei dgkest hod, a sheet nol di ng net hod, an
22 extrusion conpression nolding nethod, a

conpr esBunthew| dangesiit BedaobakbemhikeiafuptbEeradly has
resin as a base material preferably has high

hRaghr Aehst 286 iECEREr 2kHDR rat uedBIHASH NARY th@¥Rsition
tenperature Tg as nmuch as possible. Sifice™a magnetic

| @¥@perhsutar dagnmﬁHBSBEabgsgéggg? Ogiﬁcéegiﬁagﬁggic layer

heat- resistant tenperature-or Sss transrtion

t e_Jg.i refecably higher than t erature
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use a resin_having heat- resistant tenperature or .
gF3§§SF?aﬁsF?WBﬁ1’géHﬁsr QFuPdasg brangitiersteppgrature Tg is
Exangles of the typical resin having a gl ass

tPRASEYRBAYt BABEPYL thanT§eppeaptzgstuzdogCsputteddng. For

example, it is preferable to use a resin having heat-
resistant temperature or glass transition temperature Tg of
at least 200 °C.

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 sc 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




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

imde resin (a PEl resin), a polyamdeimde resin, a
polyimde resin, a polybenzoi m dazole resin, a BMC

resin, aliquid crystal polynmer and so forth. Mre
specifically listed are Udel (groduced by Sol vay

Advanced Polynmers K K. ) as a polyether sulfone resin

(a PES resin), Utem (produced by N ppon GE Plastic
CEClyifrifies o ag thempasatit ing degian)pEIand &8 )Ce Tkord lon
(produced by Solvay Advanced Polyners K K') as a
pdbyadiugedmbge Qldsint, Jagaumh (% edpedddunAdingtidazole resin.
Chemicals, Inc.) as a polyinmde resin (a thernoplastic

r Fsrnheripilietedpaeduceshilia hpdmdiest rigeoadddd oS witomo
23 polyimde (a thernosetting resin), and

2 .
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pol ybenzoi m dazol e resin. Further, m ca
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as a liquid-crystal polymer, and

bX Ebggolex MC) as pol yether ether ketone. Further,
e . . . s,

as a substrate made of a resin, a resin exhibiting

| ess nojsture absorption is referabI%autilized to

avoi d pbeFtiBhal a8 epPULERERES MBALACKRGNEEPEheadresin
because of dinension variation of the substrate via
nBriibitingsdppei mRistuasl absrapplion ik pefeypbdy utilized
resin exhibiting | ess noisture absorption include
pbbygupbdnpbeitional 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 akove 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.




and a cyclic polyolefin resin. Further, the above

expl anation has been made with respect to an exanple

in which a substrate is nade of a single resin.

However, the substrate is not limted to those nmade

of a single resin, but may be f,grmed by coating the
surface of a nonmagnetic naterlal such as netal or

glass with a resin layer. In this case, usable

exanpl ednofaseke wheleagneBgtefdce riegiorddage theldhi um is
resin include various materials applied for the
spirspaaed snploysng eemagneatdicalreconetiany medjluas Fubstrate in
gl ass ceram c, an organic inorganic conposite

meher nat éMHbdihéﬂEtfh wWAgné i € AELpe b d@e S0 IBYNEH | System
recordi ng mediumi s prepared enpl oying a nagnetlc
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magne | ayer made of a Co system
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ace via sputtering or
netic recording nedium. . The netic %|Im

pagspsr'fs PoTRENSAIE FFCy PR d =i { ReenBgRBEFEC Film is
recor di ng nedlun1substrate surface is partlally
r BRgH&RER, toobet PATESRIEY fiogmest (ers regmagnetic
partially varied. Accordingly, by setting the pattern
obegbmddngi aedivar tabstrateatsmefiaces i® peinttiadiaperughened,
pattern (bitmap), a radiation- shaped pattern, a

| atrt che- sbapedipdbinent, thehenefaewbis 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




shaped pattern, a dashed |ine-shaped pattern, a
concentric circle-shaped pattern or the |ike, forned
can be a magnetic filmof a point-shaped pattern, a
radi ati on-shaped pattern, a lattice-shaped pattern, a
honeyconb- shaped pattern, a dgghed | i ne-shaped
pattern, a concentric circle-shaped pattern or the

l'i ke. Further, a coating |ayer such as a netal |ayer,
aMa¥ePEnitOTMEFern thgagRatilag dpeer.a Ghassonrkjsg, layer
conposite later (a hybrid |layer) possessing an

i Bsp§annblyapes anthdgknesgawifc loayeB0dr nithe |ike is
formed on the magnetic recordi ng nmedi um substrate

sur f aceThandiaemafnehecmhgyeti25remsydhagl aeaedmoBubBe rate
coating layer. The coating |ayer preferably has a

t bhcknesg*oferdbaimdt N8 ndte fdeidi Ofcd B, MBANALdE, For

recordi ng medi um substrate in'the |ot enbodinent Is

ekafPesi Li 6abky bRl bede EQbotg4REPI S 3 Q85 bIGL

Si ze Substrate, a inch size substratég,

' 5_i.nch_si bst r at b .
e R h 2R S Rt P S ARG RERTE PBcar di o tAER B
substrate relatjng to.the 2nd enbodi nent of the
p?%é%ﬁfagﬁv@ﬂYibﬁ 489 method of nanufacturing the

magnetic recordi ng medi um substrate will be
dLTes | Begembodinent ]

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

The magnetic recording medium sgubstrate employed in
the 2™ embodiment possesses the shapé 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




The magnetic recordi ng medi um substrate enpl oyed in
the 2nd enbodi nent possesses the shape identical to
the magnetic recording nedium substrate in the | ot
enbodi nent, and utilizes the sane material as that of
the magnetic recording nediuwa}ubstrate in the | ot
enbodi nent. In the case of the Znd enbodi nent, a
region in which a magnetic layer is easy to be formed
aﬁglaé?néthﬁeﬁ“agémtdrﬂ il Lo st Hpaer traeeginledt | fotmegron sthe substrate
difficult to be formed are forned on the substrate
serdeeeby partially coating a releasing agent on the
magneti ¢ recordi ng medi um substrate surface. Since

the reghopet 1ubirel 11dye gidla@Rs icetipAdent dgertoatRy ickample,
of difficult magnetic filmformation, 1t becones

PRSI Blee A4 1itR dh m‘%eééfi%gf ia{g}Eﬂt:s, Rad idlJer thickness

formed on the substrate surface.

PRl lt}lﬁl%r %g.l@éls%.'rlg‘:‘ 1%9%301%&?%}{ ht ﬁo;sylgﬁr?t?ﬁa{te sfifhce can

be utili zed as a-releasi'ng agen e I Ckness

of the rel easi filmprovided on the substrate .

S Ff SO8 IS L0 Byo AN K RARI G ToRERIRd oFia

oht.ained via _dilution enploying _a perfluoroalkyl

bAdH Oy EAPL1O¥INGh & Perflugr Fedivindased s lsiiithy Further,

film only a nononol ecul ar layer is possible to be

| efteyv Eormingordec tedgas imiandiidg, tardat remongndilechelar

per fluoroal kyl based solvent. For exanple, a releasing

ajegercds pespiiliealdoy be left over by conducting a rinsing
treatment with the perfluorocalkyl 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-ghaped pattern, a

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

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




coated on the substrate surface via soft inprinting.

In this case, the releasing agent correlating to the
magnetic filmpattern can be coated on the substrate

by coating the releasing agent on the magnetic

recordi ng medi um substrate surpbace enploying a die
suitable for the nagnetic film pattern. For exanple,

by setting the pattern obtained via coating of a

r EPRESNLY LagEAT Clle -Shapiest Paitdsan wat ttdven lifks .t nBpyther, the
radi ati on-shaped pattern, a lattice-shaped pattern, a
heasyevnbwikdapedbpatinedn via dashdeg iofetiapedeasing agent
pattern, a concentric circle-shaped pattern or the

| ikepretetrardycan-bgoanmagnetic fil mof a point-shaped
pattern, a radiation-shaped pattern, a |attice-shaped

patternFuﬁthQPPeYEOHEcégaQﬁgep@EEﬁrEesﬁrgaSESQtern , the
| i ne-shaped pattern, a 27 concentric circl -shapeg

g@%gﬁéEierrEESthhﬁng#ﬁpﬂgpr%@%afﬁggggéﬁég g%hsubjected to

I ned via coa el"eas
pref ly. 5 : 50 nm Further, in accordance with
GES FRE0 KrBabnene M afnghchinsr SEERATRGnEe: AFtially
substﬁate surface is subjected to an acid treatnent

of CRANBR cRPRgSHPEEEAERt SEEIRSRr i anfy subsggHeRtile a

substrate surface, and subsequently, a releasing
afehtashydbegenht edyohet heasafsonatbesgnbateatkensurlinse. In
case, since a releasing agent adheres to the region in

ghtﬁ? theesusince asrédegeliygragghenadhetbs el easi Rggion in
ghich the surface is largely roughened, the releasing agent
for the desired pattern can be coated on the subsgtrate
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.




for the desired pattern can be coated on the substrate
surface. Simlarly to the 1st enbodi nent, a nagnetic

| ayer made of a Co systemalloy or the like is forned
on the magnetic recording nedium substrate surface in
the 2d enbodi ment via sputteri, gg or the like to
prepare a magnetic recording nedium A releasing agent
is partially coated on the nagnetlc recordi ng medi um
substrat® §é¢f g8 wfietbey 35 ambpibiments, |the snagnetic
possible to be partially formed. [The 3rd enbodi nent]
Arpagméting meddudi sgbatdate subrdeicat d s gaattiimd Itvo t he
3rd enbodi nent of the present invention and a nethod

otryeeaufiagkdr icag foie BRgRRtich ACAHY RGDWAAHE surface in
substrate will be described. 28 1In the case of the

35vﬂ1%ﬂb9dh5%ﬁEt1EhQa%9:n@fs' % IS9C A0 FRMIHN and another

substrate strface is partla crystall|ze to forma

y
t
r?ggQBPngagﬁeS§E§gE?5%e % anot ﬁ@?ﬁﬂﬁgblo %%#ﬁwlayer
b t Wl t
Zﬁﬁffléﬁhwp Ep £ BrnSATEd: eﬁaﬁﬁéﬁéﬁai%y?aerhal
ystal lization is made (1) béﬂpartlally exposi ng a
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(2) by partially heating the substrate surface.
chemical cutting glass substrate to UV radiation, or (2) by

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



As to the depth direction of the magnetic recording

medi um substrate surface, crystallization nmay be

totally made in the depth direction, or only around

the surface. <(1) UV exposure> First, a nethod of
partially exposing the substratg surface to W

radiation will be described. In"this nmethod, a

chem cal cutting lithiumsilicate type crystallized
gl'B8EteEnhaps 8t EegdPnnBikpRSAg &6 Wi daddadtioon Has set to a
been applied is wutilized as a magnetic recording

neeilBRr sbbpedapettEon (biamppe¢, theadliatdot+lasiapaide pattern,
surface is exposed to UV radiation by using a nask

eaplayedcéeshdpetlr pdtpatrher & hbaeyebn®l sh8bReCpattern, a
crystallization is accelerated in the region having

b@&@h@dpﬂ§ﬁg-Bﬁab@Hr@QE@EEHnortQGCSE¥§5§EEEn%irc}F9shaped

structure of the substrate surface can be parfia
v ﬁ@grn.':ofn%@é:go th@l'tl § bt akned yi a, a j
s%?face f r eat ment n’(pa%) %Le‘lg%rrg V?Jg%ti: ORYpoed Yi2 the

I at] is set to_a oj nt - shaped pattern
(e RELE LEBenBaP L' SrlrelRhly, /A0S0 AR
| atti ce- shape attern, a honeyconb-shaped pattern, a
dashed 3 iFS F RRtePTR oF2R RenEerled cby exposing the
circle-shaped pattern. In addition, the pattern width
obils et € surhece stef Béepuieat heneri $ighef baubhy & -

50 nm An excellent pattern can be formed by exposing
twrRve bemsth av £ 400 fameot 01éls puisk hapeweli ght 1hawi ng20 w,
a

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 £ilm 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 exposed 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-




wavel ength of 400 nmor less with a power of 1 mMN- 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 W
radiation is of easy magnetic LfLilmformation, or of
difficult nmagnetic filmformation. Whether or not the
magnetic filmis fornmed on a region exposed to W

r G9RRECoPadésamds aonlashedhdtias -ahaged Ipatteghet @

filmand the filmformng conditions. That is, a

magneenc riiicl miredershagasly rat tea rf, o rfvatheat c(ﬁrf fhecd tmagnetic
to be formed in the region exposed to UV radiati on,
depemdioffg a0poitite shalced datdferihe awwaa_tatqd‘ﬂJgna@aa pattern,
the filmformng conditions. Accordingly, by setting

the1patligen s‘l’ﬂ%@'dng‘itt\é'r% 2 &S WIrRGR dliR AR (RIS a

|n a regli on exposed t radi atlon to a

PP el 2R PR pa kT b nrc%‘?wh%%?}so#}af%%de shaped

shagg attern, a dashed | i ne-shaped pattern or

cBRAceRticc circl e-shaped pattern, forned can be a

magnetic filmof a point-shaped pattern,
rad.at.gHr§H§5edn65tPa#M ong PHFERGE. 9ﬁaﬁ@§ FAONErAc a
honeyconb- shaped pattern, a dashed |ine-shaped

paererding aedénvesubstreitec] duthajed bedit surfaces of the
Further, not only one surface of the nmagnetic

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 asg 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.




recordi ng nmedi um substrate, but also both surfaces of

the nmagnetic recordi ng nedi um substrate nay be

exposed to W radiation to partially change the
crystalline structure of both substrate surfaces.

<(2) Heat treatnment> Next, a hod of partially
heat-treating the substrate surface will be

described. In this nmethod, a crystallized gl ass
suBgpPezaswiseod Ehpsthgalti seourge iid erefgmably 250 - 300 °C.
preci pitated of the substrate surface, or a

pThgc sybsarhitee ssuifaiceatiec swplvoses]l ¢er athet hie@it tdmiddek spot
is enployed as a nmagnetic recordi ng nmedi um substrate.
Thering aubsh ahe Feehrad pattesimitdd FRAndlaaphous
substrate or the like is exposed to a spot-shaped

aselcrlieat peeyneashavioy %H&a'&e%%%cﬁ E}%ttt%frns e e

I
tens of nanoneters to I ocally heat t substrate

Suubateactoklovade bypbanLilyogeo! LNd. papdethecbEdifly via a
correspondi ng f0 the ~spol | s changed t06 an anorphous

t t [ } 1 .at f. the heat

S ru% ure E%rklon % I%gggra ure o e heat source

i §UpFrefrsr & Ao e 3 FFSHCR EXP0EEE & & heat

exposed to the heat source spot noving along the

dESHFER) paft LK £8 PoPRiZtoS pattganur @188 ) on s

along the desired pattern on the substrate surface.
Fopdarsiphe shapedppatéernobrailasd iviea shapsdr faddern, a

treatment (pattern in a region exposed to a heat
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 film 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




source) is set to a point-shaped pattern (bitmap), a
radi ati on-shaped pattern, a |lattice-shaped pattern, a
honeyconb- shaped pattern, a dashed |ine-shaped pattern
or a concentric circle-shaped pattern, fornmed can be

a magnetic filmof a point-shg ?ed pattern, a
radi ati on-shaped pattern, a lattice-shaped pattern, a
honeyconb-shaped pattern, a dashed |ine-shaped

pALLEr fosmingc sABEAtAOHSG] rdreoxdapglly, payt eehting the
Further, the pattern width obtained via the surface
tpeatawntobsaﬁneﬁewably Surfadentredittentgi (@patireh in a
has been changed to the anorphous structure portion
viragesnosupestd thbeahtahtrsevisee)s tef a PRINLTRMAPEL pattern
filmformation, or of difficult magnetic film

f QpABRASN, Mhﬁhhﬁbtgbnﬂghabﬁa FReRetiC E'h&%%g EPr%%%
nas

on a region exposed to the heat source depe

n%&@fé?h qf EﬂgygBﬂBeEh gneghﬁggrﬁhe f iy g} - ghaped
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rmed or difficult

h
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of the nagnetlc filmand the 32 filmformng
coftmefofen hecsr Bpageyicofidm: ofng pﬁéntpabﬁpeﬁ pattern, a
obtai ned via a surface treatnent (pattern in a region

expdsetipn-ahApad pabtiterh.ts 3apbine-shaped patterm, a
(bitmap), a radiation-shaped pattern, a lattice-shaped
paoteyoomh- Ahapydophesbanedapdakhed, landashaged pattern, a
I i ne- shaped

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 £ilm is possible to be partially formed.

Accordingly, by setting the pattern obtained via a surface

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




pattern, a concentric circle-shaped pattern or the
like, fornmed can be a magnetic film of a point-shaped
pattern, a radiation-shaped pattern, a |attice-shaped
pattern, a honeyconb-shaped pattern, a dashed

| i ne-shaped pattern, a concenggic circle-shaped
pattern or the |ike. Further, not only one surface of
the magnetic recording nedium substrate, but also
b®ERPeHr PAEESTHF fhéathagReshapedcprttaynmed wneycomb-
substrate nmay be exposed to the heat source to
pahapadll pathenge &hdashgdt alihershapedcpareeraf obokh
substrate surfaces. Simlarly to the 1st enbodi nent, a

negnes¢ncriayeirobdeshaped Hars¥shenEakhed eant Be ki k8gnetic
is formed on the magnetic recording nedi um substrate

seifAceri f poendLenepbadbaeptMi a5 SRHY Eibﬂg?ﬂépéaepattern,

like to prepare a nagnetic recordi ng medi um

y Lne t th [ C.r r di,n

B At DerPap L HhPelin) (% HBARGL Lo RHRBEN Partrepy =
etic filmi ossible to be partially forped.

A nngf;}?'%]g}a%%‘?tf%t?ﬁ% ﬁﬁtT‘eFﬂg‘éﬁFE\Fﬁ%dc%FSlﬁ‘Shaped
surface treatnent to a point-shaped pattern (bitnmap),
PSR on 33 shaped pattern, a lattice-shaped
pattern, a honeyconb- shaped pattern, a dashed
| i ne-shaped pattern or a concentric circle-shaped
pattern, formed can be a magnetic filmof a
POLANPIsEhaped pattern, a radi ati on-shaped pattern,

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: 0.80C mm




a lattice-shaped pattern, a honeyconb-shaped pattern,
a dashed |ine-shaped pattern or a concentric
circle-shaped pattern. EXAMPLE Next, specific
exanpl es in enbodi nents of the present invention wll
be described. Herein, the exanghe enploying a glass
substrate will be described as an exanple of the
magneti ¢ recordi ng medi um substrate. (Exanple 1) The
speci f i uekanpl sovghnresmaghe? i BMrecor di ng medi um
substrate in the above-described 1St enbodi nent and a
net hod Itheddotiwmn| | abeadesphobedgilasExauplsérbte composed of
Herein, a method of conducting an acid treatnment in

t hebdPbsenbedicerpll awis! lisbeisedeser HxeshplEGiass
substrate) The di nensions of the glass substrate

enpboyedrAtmeneypl € 1 are shown. CQuter dianmeter: 65
mm Thi ckness: 0.800 mm 34 Surface roughness: 0.2 nm

"oact A P8540 PR RASHS 9L°ETBURILERL £ OS8R on e

tgggggggggcribed 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 scolution 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)




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 dinensions were set to the
circle having a dianeter of 1@ nm and the adjacent

bit interval on the radial line being 150 nm Then,

an acid treatnment was conducted. Specifically, the

t r eat nehftaisacBadadredost magnetier lager ¥ee formadson the
enpl oying a treatnment solution in which 0.05% by

wglght efibSktuwecenauedaaenwhichn wase snibjedtied to. @nYely d

wei ght of a hydrofluoric acid. The above-descri bed
gtasatmehst rahespastenbngct @dmbgneticagidmt HeatBidh Sio, was
and the substrate surface on which no resist was

foa8Bd hAdoacsbtbaCHak0¢ghRgss 2 NPl
case of anoacid t?ea?ﬁegggt?ﬁetg?pg%pgg%oﬁdgkkﬁgghg%ular

SMééﬁQEiEO?QBB?E?n§?m8ﬁiQm§6 nmin the case of an acid

treatnment tine o seconds, and had a surface

r hness. of 0.98 nmin the case of an acid
t?gg g%ﬁﬁl?ﬁﬁE of 100 seconds. (Magnetic film

fornation% 35 After a FeCoZr soft_magnetic_|ayer was

f or med Dht¢hel GFBERI s7BRIRERISUFL AReOBNACHLAEE substrate,
subjected to an acid treatnent via sputtering, a
negfeflassi pubphrabhechRustarewnss abdedvedt o DoCGrds wemfirmed
formed to prepare a perpendi cul ar

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
subgstrate, 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)




magnetic recordi ng medium (Evaluation) After formng

a magnetic filmon a glass substrate, the glass

substrate surface was observed. It was confirnmed that

a magnetic region exhibiting excellent nmagnetic

properties was forned only in the region havening been
subjected to an acid treatnent via filmformation. A
magnetic filmof the desired pattern was possible to

be for#%B8& SRegifisssxsubder gfe thicamagsiersice nesoired ngo medium
prepare a DT nedium In addition, in the case of

Esabsiterate time tifeasdboverstscatibadd *beambedithayedard @ method
magneti ¢ recordi ng medi um substrate, but even in

cahesevifend 1antichdestidedlin mxevipgded 2.0 hBeeld! a method of
enbodi nent such as netal, netal oxide, a

SeBhe0RedYaHOh, AR CHESIAMreStn@Ritali NitHd A8t OnbEd fhent

carbi de, for exanple, iIs enployed, the sanme effect can

be .- t t .sub .
ORiAE BUGROTEERR  She UFophIBt SHOBH L b8 Bimenston of cne
ASTarS PRRBAL o2 TR YR 1ep SOrRL o GRRES
n%gnetic recordi ng nmedi um substrate in the

a

PEhPESEr Ree BB Se FOBFUTERNTRd S YmettTdd ng; (aieasment will

wi |l be described in Exanple 2. Herein, a method of
be omitted since the glass substrate is the same glass

substrate as in Example 1.
(Dry etching)

A resgist 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
presgsure of 2.5 Pa.

The above-described glass substrate was subjected to

a dry etching treatment, and the substrate surface on which




conducting a dry etching treatnment in the | ot

enbodi nent w ||l be described. The description of the
di mensi on of the glass substrate enpl oyed in Exanple
2, and surface roughness Ra before conducting a dry
etching treatnment will be oni%ged since the gl ass
substrate is the sane glass sUbstrate as in Exanple
1. (Dry etching) A resist for magnetic film patterns
wae fresmsd omrst Hermedoned es ernirfed es ulmstghatesshyRa of 4 - 10
conducting patterning. The pattern prepared here was
camcentric circle-shaped. The «circle-shaped pattern
has a pattern width of 50 nm and the interval of

adpageet ikattiemEoaaiakasegndi ng to resist portions
was set to 100 nm Then, dry etching was conduct ed.

As feachggsrgaﬁ’uﬂQsFEagErCH§§ QQQm%d”ngEhglﬁlé@%r%ubstrate

i nt roduc Into an pparatus to conduct a
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pressure of 2.5 Pa. The ahqve-described gl ass
sEBSF e Has 2 TBPEEtdS (£3 1M "@Af Sfci My ditloy was
and the substrate surface on which 37 no resist was
f 5PHBgINEE RTSPAFEcE MGIFIeHdSs IREITiNg mEGivgm
(Magnetic filmformation)

(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 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 2, 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 dry

etching conditions.




After an underlayer was formed on the gl ass substrate
surface which was subjected to a dry etching treatnent
via sputtering, a nmagnetic film made of a CoCrPtNb
alloy was forned to prepare a nmagnetic recording

nmedi um (Eval uation) After forging a magnetic filmon
a glass substrate, the glass Substrate surface was
observed. It was confirned that a magnetic region
eXBkBinpileg 3éxcel | ent magnetic properties is forned
only in the regi on havening been subjected to a dry
et chi ngTheeapeenfivi axhimpiefl ofmeheomagBetithirgcodding medium
magnetic filmof the desired pattern was possible to

bgubgt#ade0ina thled abhoviebsleird Ped 18° Sérb@i M@t 08hd Ca method
prepare a DT nedium In addition, in the case of

Exaapk8riwithe %' ﬁ%%cgﬁ%‘%ﬁ” Strg{fmltée%n effRl-gYRd @SmBthod of

rragnetl C recor |ng nmeadarum Su but even I'n
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( suc met a nEta
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produced as that of the ass substrate by

cﬁaﬁgpﬁgwh@fdﬁiae sﬂéﬁﬁn@U@@%@’ﬁtﬁoﬁ@leed( Exafearde 3, and
The specific exanple of the magnetic recordi ng nedi um
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




substrate in the above-descri bed 1st enbodi nent and a
met hod thereof will be described in Exanple 3.
Herein, a method of varying the conposition of the
substrate surface in the 1st enbodinent will be
described. The description of gge di mensi on of the

gl ass substrate enployed in Exanple 3, and surface
roughness Ra before conducting a dry etching

t Reat@sAstwivels Heorowed wed seles ttive Iyt ssg adistd atvheareby the
the sanme glass substrate as in Exanple 1. (Acid

t seatfaert CoApoaditdionf aasTaginddd; fiHemneafilcer rexhiasi ted
fornmed on the above-described substrate. As for the

paktennepitepRtedbingrs: Withs avicaitaldangrdd i e forke
of a lattice. The bit dinensions were set to a strip

SQ’@E@oﬁf 1%0%1@91 '&mre%q%ta Sa%oal“?n%@ e@éﬁ:.}dllri:te%’ \é.alcdi"ftact

50"nm In the case of a so l'ime glass ate as

¢ t| n ogI trate I ]gamqg
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G.,acid as treatment sof.

55088t i8p. Gyetialiidd o EXAT PREY SHh erleaé water
conp05|t|on having extrenmely small al kali conponent,
oRPB LlEKANGUAEr ABSOMad I SR tesTt BRY1St MeRsSUgims Ggavd.ce OCA20
The above-descri bed gl ass substrate was subjected to
amaauifdctnratnbyt EKONINSTRPMENT £k alliTDconponent on
which 39 no resist was fornmed was sel ectively
eXMaghtedc Bhaemelyriaeion)

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 ceating 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 tc 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



surface conposition was varied, the regi on exhibited
excel lent 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. In addition, wettability was eval uated
with distilled water enploying an automatic cont act
angl e nmeasuring device OCA20 manufactured by EKO

| REPRUNENT 1GOLheTD?® (avipdimientf idunt arenétm), Anetal oxide, a
coating type nedi um made of FePt as a principa
ceapdnentiueasrf, oyiadson celramdlass meubdt Hate isk bacaetal
which was subjected to an acid treatnent via spin

ceatbiiflel OfoR' 8RAMP 1, MAEN b o/eeQr @ihed siRdi WHfect can be
(Evaluation) After formng a magnetic filmon a gl ass

f??é&ﬁélea’ st Eﬁgalte Stﬁgbgga%es%gt €e §,f %%%%g\iglg( the

was conrtirne at a gnetic mwas "1 orne

t he. reqi [.ch : syhject to.an a

{PEAR T B RRcHhE U, RRbnaC B RE R rbB 1B Celtpepaure and
pgttan was Eossi?le to be gorned on a gl ass

shbSRFEERtVFa™g SFnplE ASEAdd to prepare a patterned

medium _In addition, in the case of Exanple 3, the
gl(B¥3mpPiabsirat e has been enpl oyed as a magnetic

recordi ng nedium substrate, but even in cases where

anot herThat epéaif 10 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 perfluorcalkylsilane coupling agent, and
DEMNUM SOLVENT {produced by DAIKIN INDUSTRIES, LTD.) was
utilized as a perfluorcalkyl 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




provided in the 1st enbodi nent such as netal, netal

oxi de, a sem conductor, glass, ceramcs, netal

nitride or netal carbide, for exanple, is enployed,

the sane effect can be produced as that of the gl ass
substrate by changing the acig.treatnent conditions
(concentration, tenperature an treatnent tine of the
acid). (Exanmple 4) The specific exanple of the

neghéeire heydngi hexasdingh shalpstsr de damktilm@tion. The pattern
above-descri bed 2nd enbodi rent and a nethod thereof
wwiiHthe weles 610 mved amdExaeplsd g dilentdien hexaeirtadd sofape was
conducting a dry etching treatnment in the 1st

egbedicpento wml.! be descri bed. The di nension and so

forth of the glass substrate enployed in Exanple 4

Wilhgheeor hiedh $pn@clibe) gl ass substrate is the sane
gl as$ substrate as in Exanple 1. (Coating of

rel easi pg T e in gen I in

amp chaneSiphtn BEAhChERE B8, BORRR ¥ ritEYaiRg formea on
LTD.) s utilized as a _perfluqropal kylsilane couplin ,
<501 TUGRE SHERRORCSORVRRRCCoMidatodaRy SHRIRANEY To W acid
| NDUSTRI ES, LTD.) was utilized as a perfl uoroal kyl '
bh¥EALYENFeNia PREFMAL VB ERsPA§PAFENE BRIRetic recording
predeterm ned pattern was coated on the gl ass

subdipmte via softinprinting. The pattern prepared

here was designed to be a honeyconb-shaped
{Evaluation)

After forming a magnetic film on a glass substrate,
the glass substrate surface was observed. It was confirmed
that no magnetic film was formed in the region where a
releasing agent was coated, and a magnetic f£ilm was formed
in the region where a releasing agent was not coated. 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.

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 Oil Research Corporation) are

specifically utilized as another releasing agent.




41 pattern having hexagonal shapes in conbination.

The pattern wdth was 60 nm and one side of the

hexagonal shape was set to 250 nm (Magnetic film
formation) A magnetic filmmade of a CoCrPt all oy was
formed on the gl ass substrate4§urface whi ch was

subjected to an acid treatnent “via plasma CVD to

prepare a magnetic recording medium (Eval uation)

After fénnhddisimngneni ¢hii kmsenod Fixasplsuldst titee glass

the gl ass substrate surface was observed. It was

cenbistrate hdat beenegdicyed idgnanatdritird ddtditBing medium
region where a releasing agent was coated, and a
nmeabetiratch),| Butaevieer 18 cdged RMrRIILHME! Gaterial

rel easi ng agent was not coated. By this, a magnetic

f blrg‘vqlﬁeﬁhgnd%ﬂer gt DY S NS NSS! %éo gn?%é)l be i 0L ige, a

oh a glass substrate via a sinple net prepare a

D i [.n_addi.tion, the above-descrihed .rel easin
e BB e S tens Ao oo (i O Metal
roduced as above ven .t hough a triazinethiol based
EFEgéﬁﬁg iﬁé'n?x@fﬂp e, f Lfo Sird Ese d o S5s, &fdect can be
onpound MORESCO PHOSPHARCL (produced by Matsumura
oPFofusedr 88 thagordt toe) Jdees sybstrada.ly utilized
as anot her rel easi ng agent.

(Example 5)

P
r
c

The specific example of the magnetic recording medium
substrate in the above-described 3*¢ embodiment and a methed
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 ceolloid 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




42 In addition, in the case of Exanple 3, the glass
substrate has been enpl oyed as a magnetic recording

medi um substrate, but even in cases where anot her
material provided in the 1st enbodi nent such as

metal, netal oxide, a sem congyctor, glass, ceramcs,
nmetal nitride or netal carblde for exanple, is

enpl o the sane effect can be produced as that of
tﬁécgié%ts%ﬂ‘-ﬁaﬂe in( mharpl erypLEdd igpsdioni vagxdmgiad 1y
of the magnetic recording nmedium substrate in the
aboveldestedbwds3fdrantodiaent andse eepbedret ber @ofpower of
will be described in Exanple S. Herein, a U/ exposure

neobodwi empheyng &mpodikeentrwWibkebkendese glaeﬁavelength of
(d ass substrate) Alithiumsilicate base

coystamli zed ghAssho @t@@gn ﬂf@pfﬁe&oﬁéPédo?féﬁtbﬁna square

was enpl oyed in Exanple 5. The di nensions

138
gkléggngypaagagsmst Eogrgeéggvs , gggqsgn@gag%ﬁ!fclé. The
phot osensjtiv Iass rodu b ?UM tica
CraugRE| Bh! micet Ao dgBu SHieRpotaFe v a Lot Sarsensmic

The above- descrlbed glass substrate was exposed to W
r aHF el EBnwRAPESYi B§ A°pBPterned nmask to crystallize

t he
(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 cbserved. 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




substrate surface along the pattern. The 20 nm pitched
43 excellent pattern in which crystallization was
locally accelerated was formed via 25 pul se exposure
at a power of 200 nmWenpl oyi ng KrF excinmer |aser
having a wavel ength of 248 nmy,As for the pattern
prepared here, bits of a square were arranged in the
formof a concentric circle. The square 50 nmon a
sFaadughdngn a heaty &regitmeshcdam the 3T remeadipanteyill be
to 75 nm (Magnetic filmformation) After an
uAdeciraped.was formed on the gl ass substrate surface
whi ch was exposed to Wradiation via sputtering, a
nmighekisc shivkmramd¢ of a CoCrFePt alloy was forned to
prepare a magnetic recordi ng medium (Eval uation)

Af ter f@fybﬁalalﬂaangnagsfwb§1empaogba33nsuaahpabee
the gl ass substrate Surface was observed. It was

Conf'rnggecE??Faﬁl QEEbCeQSEHEW@ﬁ 2 %linEEeglass

region crysta IZE Vi a exposure to Iation

e i S,

ngle nmet hod to prepare a patterned nedlun1 (Exanple
RE18pecific exanple of the magnetic recording

nedlum
Cuter diameter: 48 mm

Thickness: 0.508 mm.
(Heat treatment)

aAn 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. GalAs 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 to 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




substrate in the above-described 3rd enbodi nent and a
met hod thereof will be described in Exanple 6.

Herein, a method of 44 conducting a heat treatnment in
the 3rd enbodiment will be described. (d ass
substrate) Crystallized glass yas enployed in Exanple
6. Specifically, zero expansion crystallized gl ass
ZERODUR, produced by SCHOTT AG was enployed as a
sHFSALALAL YifeSPAtteTing t¢l AmsRaTe 48 MABNEHC kieeanding
0.508 mm (Heat treatnent) An own manufact ured
neadifimel d | aser processing nmachine was used as a
treat ment apparatus. The opening of a near-field
priEvadsiatdomead having a di ameter of 30 nmwas used.
GaAs surface light emtting | aser having a wavel ength

of 850 Apras @o&ﬁ‘&ﬁb i alabmie%cgl%r %95 'ay g183=al @t rate,
in the head was uséd ery ine spot light utilizing

t@ﬁep5§§%%tsu%EE§QEéM§ﬁg %%‘&HE%?%%W’ ggsggbbggnflrmed

gl ass~su rate to prOV| r m of
Eg Circul ar i-n t.he forn1o
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set to 65 . nm, and the nit interval was set to 80 nm |
region obtained via exposure tc 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 film.




(Magnetic filmformation) A magnetic filmnade of a
CoFePt alloy was forned on the glass substrate

surface which was subjected to a heat 45 treatnent

via sputtering to prepare a nmagnetic recording

medi um (Eval uation) After fopging a magnetic filmon

a glass substrate, the glass substrate surface was
observed. It was confirnmed that a magnetic filmwas
formed only in the anor phousCLfE¥Pon obt ai ned via
exposure to a heat source. By this, a magnetic film

of the desired pattern was possible to be forned on a

gl ass substrate via a sinple nethod to prepare a DT

medi um AAsagretlitbedcabayfg mBdaamosdaBeeavet hoabyigling a
Exanples 1 - 6, it is possible to formthe desired

pat -eilaroB1hie - sHRBLEALELSErhaee APt kdllohmagnetic base
treating the magnetic recording nedi um substraté
SH&E@gEalThUS’ after formng grooves on the magnetic
recordi ng’medi um substrate surface, or formng a
magnetic filmon the ass.substrate, i beco

possi bl ‘@h?’aeb?eaa%ea%?%aﬁ nt 8918hp8%t 8r REd ggﬁﬁd Phmthe
via a sinple nethod, since no %noove has to be forned
oﬁupﬁgrﬁﬁsngpigopm|ﬁ]mggnetlc ilm on the surface is more

roughened than another region cof the surface.

2. The magnetic recording medium substrate of Claim 1,
wherein the predetermined region has a surface

roughness Ra of 4 - 10 nm.

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.

4. A magnetic recording medium substrate comprising a

circular plate-shaped substrate made of a nonmagnetic base

material,




CLAIM5S 1. A magnetic recordi ng medi um substrate
conprising a circular plate-shaped substrate nade of

a nonnagnetic base material, wherein a predeterm ned
region of a surface of the substrate to forma

magnetic filmon the surface igsnmore roughened than
anot her region of the surface. 2. The magnetic

recordi ng medi um substrate of laim1, wherein the

pr edet e¥herednr agronrpast aoBuiRagePredgsRBigeAaregign of a
- 10 nm 3. A mmgnetic recording nmedi um substrate
ceupfasengfathei sobbarapeate- Shaped salgzetdice fiidde caf the
a nonnagnetic base nmaterial, wherein wettability in a

peadeneeniBedifégirentothan Suw hacthelr g isubsifr ahe tsmirface.
forma magnetic filmon the surface is different than

in another region of the surface. 4. A nmagnetic

recordi ng medi um substrate conprising a circular

pLat e-sgaﬂggnégﬂgéws&sra@ ﬁpﬁl&d?uHOQHBQE‘EEEE Qgﬁi?risigg a

materi a erern a conpositronin a predetefmne

regi on,of a.,surface of. th ubstrate to _form.a .

NS OREEABTr PRREG SARBSSs EPSEESTE BRPPePinf PRIagRetic base
anot her region of the surface. 5. A magnetic

r 88bRYLAY  nedi um substrate conprising a

wherein a releasing agent is provided in a
predetermined region of a surface of the substrate not to
form a magnetic f£ilm on the surface, or in a predetermined
nonmagnetic region of the surface to separate from the

magnetic f£ilm,

6. The magnetic recording medium substrate of any one of
Claims 1 - 5,

wherein the nonmagnetic base material comprises
metal, metal oxide, a semiconductor, glass, ceramics, metal

nitride, metal carbide or a resin.

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 on




circul ar pl ate-shaped substrate made of a nonmagnetic
base naterial, wherein a rel easing agent is provided
in a predeterm ned region of a surface of the
substrate not to forma nmagnetic filmon the surface,
or in a predeterm ned nonmagngtic regi on of the
surface to separate fromthe magnetic film 6. The
naggetic recordi ng medi um substrate of any one of
ctaensurface igheidfenend tdmradretdnethese atian af the
conprises netal, nmetal oxide, a sem conductor, gl ass,
cergfiacs,. netal nitride, nmetal carbide or a resin. 7
A magnetic recordi ng nmedi um substrate conprising a
circul ar pl ate-shaped substrate made of a nonmagnetic
base material, wherein a crystal structure in a

pgedet erfnpdghegiien re@Br@liﬁg{ fee8 uRf LR t3ERS At @1am 7,
forma magnetic filmon 48 he surface is different

t han inwﬁggggﬁrth@ghggm%hpégggtﬁg%%aggt %ialhgomprises

magneti ¢ recording nmedi _ airm
P YB3 880 PAEe %0 07 Ay Ry SEHA NS BRAY 5. The
magneti ¢ recordi ng nmedi um substrate of any one of
2. The magnetic recording medium substrate of any one of
Claims 1 - 8,
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.

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.

11, The method of Claim 10, comprising the step of:
coating a releasing agent on the surface of the

substrate after conducting the acid treatment.



Cains 1 - 8 wherein the predetermned region is in
the formof a point-shaped pattern, a
radi ati on-shaped pattern, a |attice-shaped pattern, a
honeyconb- shaped pattern, a dashed |ine-shaped
pattern or a concentric circlea?haped pattern. 10. A
nmet hod of manufacturing a magnefic recordi ng nmedi um
substrate conprising a circul ar plate-shaped substrate
made of wehbAfaghReMpbubasturangr Ramagoebprei seegrdiag medium
step of: conducting an acid treatnent for a
psebeteabenedmpréegiay af cdrsulbac@laftet-latapalds tstdistrate made
11. The method of C aim 10, conprising the step of:
coedt hngoﬁmé?héaibn%aﬁéeﬁhht@lirib.ll‘f; SmpReeifly the step of:
substrate arfter conducting the acid treatnent. 49 f&.
A et hogoﬁéueenﬂéast HEY NG BnTRGNeLbaLhEAL! ﬁg@gaﬂed' um
substrate conpriSing a“circul ar plate-shaped substrate

: l.c hase rial rlsin e
R T TN e g R o
predeterm ned region of a surface of the substrate.
13. The method of Claim 12, conprising the step of:
coating a rel easing _agent on the surface of the
stiBst r afre areehodoffiucinily LRe BPPPELEhREgthredtRBneL:
14. A nmethod of manufacturing a magnetic recording
nmedi umcoating a releasing agent on the surface of the

substrate after conducting the dry etching treatment.

14. 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:

coating a releasing agent in a predetermined region
of a surface of the substrate not to form a magnetic film
on the surface, or

coating a releasing agent in a predetermined
nonmagnetic region of a surface of the substrate to

separate from the magnetic £ilm.

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:



substrate conprising a circul ar plate-shaped substrate
made of a nonmagnetic base material, conprising the
step of: coating a rel easing agent in a predeterm ned
region of a surface of the substrate not to forma
magnetic film on the surface, ;gr coating a rel easing
agent in a predeterm ned nonnagnetlc regi on of a
surface of the substrate to separate fromthe
magnet | EXPPE#HNJ18. Prefethsninednuratant afi Agsurface of the
magnetic recordi ng nmedium substrate conprising a
cenbaktantpl &teU¥hapddasubst.r ate nade of a nonnagnetic
base material, conprising the step of: 50 exposing a
predeterm ned region of a surface of the substrate to
Wradiation. 16. A nethod of manufacturing a magnetic

r@Gord'NgmggﬂbanbfSHQﬁﬁEQEEuQQHBrhShE?n@thrQHEé&dlng medium
pl at e- shaped crystalllzed gl asS subsfrate or

CEﬁBHL?EtQ'@ ﬁp%?@@ﬁ Congﬁé%?LgﬁQ%e #B%%ﬁab stalllzed

conpri sing t a hea reat

f f f .
saber ﬁﬁ%ﬁge&%a@?hsrna SN SHUALT or) Pﬁﬁgrafﬁ&aﬂme
steg exposi ng the surface of the substrate to a

spb St§ﬁ56edcﬁ@HFl§éGHcéhFosﬁ@&tOFhe pr edet er ni ned

region. 18. The nethod of any one of Clains 10 - 17,
conducting a heat treatment for a predetermlned

region of a surface of the substrate.

17. The method of Claim 16, comprising the step of:
exposing the surface of the substrate to a spot-

shaped heat source to heat the predetermined region.

18. The method of any one of Claims 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
dashed line-shaped pattern or a concentric circle-shaped

pattern.

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

substrate of any one of Claims 1 - 9.



wherein the predetermned regionis in the formof a
poi nt - shaped pattern, a radiation-shaped pattern, a
| atti ce-shaped pattern, a honeyconb-shaped pattern, a
dashed |ine-shaped pattern or a concentric
circle-shaped pattern. 19. AEgpgnetic recordi ng
medi um conpri sing a magnetic ilmformed on a surface
of the magnetic recording medium substrate of any one
afo O airnsnethod.ofs mard(fagtumingr glagnaiuf A eFPFGL RO
magnetic recording nmedium conprising the step of:
fddi g, acomenasing fthen otew sfirface of the magnetic
recordi ng medi um substrate of any one of Clainms 1 - 9.
21. A reghetis 4 el g nedi v i st dde o fraghetmagnetic
filmfornmed on a surface of the magnetic recording

' : byt od¢ O ofe_ob .
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magneti c recording nedium conprising the step of:
formng a magnetic filmon a surface of the magnetic

recordi ng nedi um substrate prggared qX t he, nmethod of . .
éﬁy. orfe BEINS L GrgePrdyng medium comprising a magnetic

film formed on a surface of the magnetic recording medium
substrate prepared by the method of any one of Claims 10 -

18.

22. A method of manufacturing a wmagnetic 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 Claims 10 - 18.



