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 magnetic recording mediumapplied to the substrate provided in a
magneti c di sk recordi ng device, and to ainethod of manufacturing the
magneti c recordi ng nmedi um substrate, and the nagnetic recordi ng nmedi um
BACKGROUND

SPECIFICATION

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

MANUFACTURING METHOD THEREOF

TECHNICAL FIELD

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

the magnetic recording medium.

BACKGROUND

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

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

recording system, there is a problem such that occurrence



There is an increasing tendency of recording capacity of a magnetic

recordi ng device such as hard disc drive device (HDD) or the like, and a
per pendi cul ar magnetic recording systemis being put into practical use.

Thi s perpendi cul ar nagnetic recording systemis a recording system by which
a magnetic recording nediumis magnetizez perpendicularly to a recording

| ayer plane of the magnetic recording nmedium and is possible to produce

hi gh-densi ty recor.di.ng. wever, in.the per i cul_ar i system
there is a‘%r 8bf”§t3ng§8%h aFH% no&@ura;éér?ccee "9-2 tgf% rz:géswrlil icr?éue%g{ $£%lod%dj acent
tracks is caused by side fringin nerated fraomthe side surface of
magnet i ¢ hé¥dnPANGhgeRgsated £ g e RN S5 3 SR Cﬁﬁat(?i n2,
resulting in recording failure and reproducing failure. To solve this
probl em pAdpsbed casea ofoac alecer ddinge dans iitya O pedi kR ther® Eiterin’,
referred to as "DT nediunt), in which grooves are forned circunferentially
on a magnetriesuléedagdiing reedindging fadddurse sty siegatoBupiardatiasinl ugge £ or mi ng
nonmagneti c regi ons (non-recording regions) where no witing is nmade,

(refer to Patent TBogbm®at $hlsaptodleyr propapled) 1isAec @odiced ttead t hi s DT
medium it is possible to avoid problens such that data are witten to the

adj acent t packs % FrBlak fedihin o HBLH G dater cifreed aasl Ayt r om t he
adj acent tracks by m stake during reproduci ng, and out put power reduction

Couse, o) BP0 35 R M P8 el ettt

recordi ng DIt can be problens specific to a

magneti c recordi ng ,medi um capabl e of high density recordi . Pat ent
Docunent 12 F&F. & |5§t°é’|;'ﬁdl(§9P.“}e.doll5Wbl'%cﬁﬁoo(iuqﬁ%.pwsié%]ggseparat%ﬁent
Docunent 2: Japanese Patent O P.1. Publication No. 2005-293633

by forming nonmagnetic regions (non-recording regions)
where no writing is made, (refer to Patent Documents 1 and
2, for example). According to this DT medium, it is
possible to avoid problems such that data are written to
the adjacent tracks by mistake during recording, data are
read out from the adjacent tracks by mistake during
reproducing, and output power reduction caused by signal
noise caused by magnetic distortion at the end of a
recording bit is generated, whereby avoided can be problems
specific to a magnetic recording medium capable of high
density recording.

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

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

No. 2005-293633



3 DI SCLOSURE OF THE | NVENTI ON PROBLEMS TO BE SOLVED BY THE | NVENTI ON
However, a flat plate substrate made of nonmagnetic material is utilized
for a conventional DT medium and it is desired to | am nate soft nagnetic
| ayers and nmagnetic | ayers on the substrate nade of nonnmagnetic material,
and to conduct patterning wth a nanoi n@int nmethod, a photolithographic
nmet hod, an el ectronic drawing nethod or the like in fabrication of a DT

medium S tern] are conplicated, and produce a
problenlogﬁfaﬁggsggétsﬁp&ﬁﬁ ?ﬁg§§§g§§ss of fabricating the magnetic
recording material to forma Iarge amount_of recording capacity in the
| ar ge ar eaPROBLEMS | [O{BE EQL¥ERf BY BHEt ENVENTHOFhod after fornming a

magnetic filmon a substrate nmade of nonmagnetic material, there is a

probl em such t hadfowgreesubstfhee platacsubstratgheadd, ofngonrmgaastdc

properties are deteriorated, since clean magnetic filns are processed.
material is utilized for a conventional DT medium, and it

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

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

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

patterned medium with no complicated processes, and to



This invention is to solve the above-described problens, and it is an

obj ect of the present invention to provide a magnetic recordi ng nmedi um
substrate suitable for preparation of a DT nedium and a patterned nmedi um
and possible to be of easy preparation of the DI nedium and the patterned
medi umwi th no conplicated processes, am to 4 provided a nethod of

manuf acturing the nagnetic recordi ng nmedi um substrate, a nagnetic recordi ng

medi um and_a net had of nuf act uri ng _t he magnetic recordi ng nedi um MEANS
TO SCLVE TRECPRESEERENSTROd (0& MAthas Ly ASgio A0 Hest it Teiim
substrate conprising a circul ar pl ate-shaped substrate nade of a

nonmagnet i BeRaSE CERte wie MEgR s 16 efHPine IGEHD A & mgkhete of
the substrate to forma magnetic filmon the surface is nore roughened than
. anot her regifonapiifelgéuningadche magnet(ig masanding mEdE Umgneti c recordi ng
medi um substrate of Structure 1, wherein the predeterm ned region has a

surface roughness Ra of 4 - 10 nm (Structure 3) A magnetic recording
medi um substrate conprising a circular plate-shaped substrate made of a

nonmagnet i geAfge ToRicoiva THEheROBLEME tability in a predeterm ned region of
a surface of the substrate to forma magnetic filmon the surface is

different than ingaRbhgler §9! AN mAbnkhs oS Helc¥i®ing medium substrate

comprising a circular plate-shaped substrate made of a
nonmagnetic base material, wherein a predetermined region
of a surface of the substrate to form a magnetic film on
the surface is more roughened than another region of the
surface.

(Structure 2) The magnetic recording medium substrate
of Structure 1, wherein the predetermined region has a
surface roughness Ra of 4 - 10 nm.

(Structure 3) A magnetic recording medium substrate
comprising a circular plate-shaped substrate made of a
nonmagnetic base material, wherein wettability in a
predetermined region of a surface of the substrate to form
a magnetic film on the surface is different than in another
region of the surface.

(Structure 4) A magnetic recording medium substrate
comprising a circular plate-shaped substrate made of a
nonmagnetic base material, wherein a composition in a

predetermined region of a surface of the substrate to form



(Structure 4) A magnetic recording medi um substrate conprising a circular

pl at e- shaped substrate nmade of a nonmagnetic base material, wherein a
conposition in a predeterm ned region of a surface of the substrate to form
5 a magnetic filmon the surface is different than in another region of the
surface. (Structure 5) A magnetic secording medi um substrate
conprising a circular pl ate-shaped substrate nmade of a nonnagnetic base

material, wherein a rel.easin ent i rovi ded. in a predeterm ned .regi on
OF 5 surt ade TBETBIES Bt S8 G SRS e R e e,
or in a predeterm ned nonmagnetic region of the surface to separate from
t he magnet F€IROmeE the t ure 6) The magnetic recordi ng nedi um
substrate of any one of Structures 1 - 5, wherein the nonmagnetic base
mat eri al conpri sdStpciurenst aP oRigdetis F@FcTsHAE MRA1Yg F&Pste@d S cs,
metal nitride, nmetal carbide or a resin. (Structure 7) A magnetic
recordi ng retiparissimgs tar atierady isliaty shEpal| subgl st sepedSubstrat e

made of a nonnagnetic base material, wherein a crystal structure in a
predet er M pRhraR@e® Ofbades Widtrae f, tWhiteristy atel das i10g ragermonetic film

of the surface is different than in another region of the surface.
provided in a predetermined region of a surface of the
substrate not to form a magnetic film on the surface, or in
a predetermined nonmagnetic region of the surface to
separate from the magnetic £ilm.

(Structure 6) The magnetic recording medium substrate
of any one of Structures 1 - 5, wherein the nonmagnetic
base material comprises metal, metal oxide, a
semiconductor, glass, ceramics, metal nitride, metal
carbide or a resin.

(Structure 7) A magnetic recording medium substrate
comprising a circular plate-shaped substrate made of a
nonmagnetic base material, wherein a crystal structure in a
predetermined region of a surface of the substrate to form
a magnetic f£ilm 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 8) The magnetic recording nmedi um substrate of Structure 7,
wherei n the nonmagnetic base material conprises crystallized glass or a

pol ycrystalline body. 6 (Structure 9) The nmgnetic recordi ng nmedi um
substrate of any one of Structures 1 - 8, wherein the predeterm ned region
is in the formof a point-shaped patterng a radi ati on-shaped pattern, a

| atti ce-shaped pattern, a honeyconb-shaped pattern, a dashed |i ne-shaped

pattern or a concentric circle-shaped pattern. , Structure 10) A

met hod of nanufag§GFPﬁ§u5en§&n i@c%Pg@ﬁF&Fn§%ﬁﬁﬁqﬁﬂ%imﬁﬁfgi@ S ng a
circul ar pl ate-shaped substrate nade of a nonmagnetic base nateri al

conpri si ng°thényt egeoPric Siqucttiigsand aci& whatsehttioPrrednteietered ned
region of a surface of the substrate. (Structure 11) The net hod of
Structure ¥regiconpssi singhehdogmepiofa quritimehmpes] awditrayrmgent on t he
surface of the substrate after conducting the acid treatnent.

(Struct ur erhd)iadioel-bkhpeld patteact, urd Nata iregMdped qeorwhmg, nedi um
substrate conprising a circular plate-shaped substrate nmade of a

nonmagnet i gobaseofdl@hapled GRMYEE NG iR HdEn 9fe CRRPEL 15k Bl YoLtL i Ng
treatnment for a predeterm ned region of a surface of the substrate.

(Structure l3bfhe ethogd 1 LSﬁ%ﬁ§§;ﬂ§E nconprising the step of coating a

rel easi ng agent on the Surface substrate after conducting the dry

etching treatrrent(Structure 10) A method of manufacturing a magnetic

recording medium substrate comprising a circular plate-
shaped substrate made of a nonmagnetic base material,
comprising the step of conducting an acid treatment for a
predetermined region of a surface of the substrate.

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

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

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

(Structure 14) A method of manufacturing a magnetic

recording medium substrate comprising a circular plate-



(Structure 14) A nmethod of manufacturing a magnetic recordi ng nedi um
substrate conprising a circular plate- 7 shaped substrate nade of a
nonmagneti c base material, conprising the step of coating a rel easi ng agent
in a predeterm ned region of a surface of the substrate not to forma
magnetic filmon the surface, or coating7a releasing agent in a
predet er m ned nonmagnetic region of a surface of the substrate to separate

fromthe magnetic film Structure 15) A .nethod cturing a
nmagnetic r é@@&%&%&rﬁ%ﬂtﬂ% é’tf: acd’rﬁﬂ'“ﬂ#rhegt - c]?arsceuﬁ%art %p&{ %%12’- shaped
substrate nade of a nonnmagnetic base material, conprisi ng the step of

exposi ng acCerPFasdng &e BeGRPHCoR tERT & & Treahd' 'S St tD W

radi ati on. (Structure 16) A nmethod of nanufacturing a magnetic

recor di ng pedidemesutisedatrediompafsisngur e fiarthy gushaper 2eYystal i zed
gl ass substrate or a circular plate-shaped pol ycrystalline substrate,
conpri si ng folien 3¢ @@ gefe tdendiidin g s Heatunt faaee net daat nPrae des keas Hed
region of a surface of the substrate. (Structure 17) The net hod of

Structure LGertORRY iaSigi@dddt Hiigie Dnanpafidgid heegiod ase ofsthdasebstrat e
to a spot-shaped heat source to heat the predeterm ned region.

(Structure ) SIRGdEE Pla it AN Alom!iHE gt dl: -£diln. wherein the

predetermined region Is int orm of a point-shaped pattern, a

[)gf' It Zi inf)n;fhaped (R LR N B 13t b Genshaped RALhE L e - IR SBhshaped
recording medium substrate comprising a circular plate-
shaped substrate made of a nonmagnetic base material,
comprising the step of exposing a predetermined region of a
surface of the substrate to UV radiation.

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

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

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

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



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

Structures - 9 Structure 21) A nmagnetic recordin di u
conpri 81 ng SR SEghaTE TR T 75 (TR U T HREDY di ng
medi um substrate prepared by the nethod of any one of Structures 10 - 18.
(StructurePEBteXhet hod of manufacturing a magnetic recordi ng medi um
conprising the step of formng a magnetic filmon a surface of the nagnetic
recordi ng medi um(Sghsictare F98pdr evdne tilse rasdrsHing MEGL UWheQfPISITING ur es
10 - 18. EFFECT OF THE | NVENTI ON

a magnetic film formed on a surface of the magnetic

recording medium substrate of any one of Structures 1 - 9.

(Structure 20) 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 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.



The present invention enables to partially forma magnetic film since
surface roughness of the substrate surface is partially different, whereby
a DT nedium and a patterned nedium are possible to be easily prepared. 9
Further, the present invention enables to partially forma magnetic film
since wettability on the substrate surfage is partially different, whereby
a DT nedium and a patterned nmedi um are possible to be easily prepared.
Further, the present._invention enables to partially.forma magnetic film
h R RIS s

since a rel easi nGUAGBRT i SPFaPEFSFRY COYEBYLIOR FREPIGSsPabd

partially different, mhere%x a DT nmedium and a patterned nmedi um are
possi bl e t §OBB @a¥pPResispdidd, since mgttRbiddity, &S svhtEahfent i on
enables to partially forma magnetic film since a crystalline structure of
t he subst r suefegef dse pag tpadilivalAif feirfeindr, e whenghar ¢ébyPTa MR ivsdiang @nd a
patterned nmedium are possible to be easily prepared. DESCRI PTI ON OF THE
PREFERRED bENBEBIrNENTHedie hyfe pozedibientto be easily prepared.

Further, the present invention enables to partially
form a magnetic film, since a releasing agent is partially
coated on the substrate surface is partially different,
whereby a DT medium and a patterned medium are possible to
be easily prepared.

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

whereby a DT medium and a patterned medium are possible to

be easily prepared.

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

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

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

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



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

medi um substrate will be descri bed. A magnetic recordi ng nedi um
substrate enployed in the 1st enbodi nent possesses a circul ar pl ate-shaped
substrate, and a through-hole is fornmed ig the center of the magnetic 10
recordi ng nmedium substrate to be used as a substrate for a hard disk and so
forth. This nmagnetic recordi ng nmedi um substrate_is made of a nonmagnetic
material, arfF SERT ReHFUR FUIBR Rl et PRt fE oS i AcF Rt TRbE ghRT ca
materials such as netal, netal oxide, a sem conductor, glass, ceramcs,

met al nitrikRrd Mgl ang Hacferh so Thgrm magnetrigsinarording madiumwe case of
the 1st enbodi ment, a region of the substrate surface in which a nagnetic

| ayer i s easypstordiee prepeads, ofin momtagnetbgimatefidhe sndséxanplssarf ace
in which a magnetic layer is difficult to be prepared are fornmed by

partially e Wy ridiensghd e worshia Dninélbde IMeRghhic resosdiags medi um
substrate. For exanple, the region of the substrate surface in which a

magneti c | ayfin iss GRSl 0 e CR &L, |8 Sari®shddetdY, PaL4sal |y varying
surface roughness of the magnetic recordi ng nmedi um substtate, or (2) by

partially Varyling.d he, GODpas L.0R. ofn ey SWIRcE. Sd)sSUEbAER TugNness>

First, a ne par 'y varying surtace roughness  of "a Subsirate will
be described. For exanple, the surface roughness of the substrate is
partial ly Va8t by patterning via nanoinprinting, and by conducting an

acid treatnment or_a dry etching treatgent for the nagnetic
In the case of the 1°" embodiment, a region of the

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

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



11 recordi ng nmedi um substrate surface. The region of the substrate surface,
which is subjected to an acid treatnent or a dry etching treatnent, is
roughened. That is, the surface is relatively nore roughened than that of
anot her region by partially conducting an acid treatnent or a dry etching
treatnment. For exanple, the pattern obtained via a surface treatnent (a
pattern in a | argely roughened region of the surface) is fornmed as a
geonetric pgétgrgicapagle ofseﬁs agarene?scand i.dentificatipon of position,
Whioh is tybPTPEqiBy Repsti sHRAEEACRattarACE DI (1) T % P Et B%- Shaped
pattern, a lattice-shaped pattern, a_ honeyconb-shaped pattern, a dashed

| i ne- shapedSpPaFtERRS %uﬁgﬁg%ntWPéCEiF%IEuéﬁﬁﬁéﬁdpSPtéPnaSthﬁ@eFFwént
Further, the pattern width obtained via the surface treatnment is preferably
5 - 50 nm ©r a drypnebeldenrgdt breahwant, past teughgned. r gt is, pelawi ded on
the magnetic recording substrate and patterns are fornmed with respect to
the resist syrfizscagia nadktsvelmbheréoropghéredi hjanf thhe ofigaabiheli | m
and then an acid treatnment or a dry etching treatnment is conducted to vary
surface roupgbfiess BF paer SabsyrabaduEeingxanpheidacrestabntayer ai grior ned
in the concentric circle format predetermned intervals, and then the

regi on wherge then§ U FESEmERLINNESS exdetnp e VA hd it d e SoneEMgigigigcle

formis formed by conducting an acid treatnment or a dry etching treatnent.

For exanple,..] S a L& recordi i [a before
conducti ng %%%€%§% ?%%@ﬁ%ﬁ% égagggééggtgﬁi%giggggﬁﬁeﬁghﬁggﬁ%ds%ggéeg
roughness Ra (JISBOG;g% of aboyt 2 nm surface roughness Ra is partially
set to 4 - b WF LTELRSRELTRg ?ﬁ@egc?ﬁ ?r 35PRERE Lor PRRECHRy cB8PeRL RgOt
treatnent. That is, the surface is relatively 2 - 8 nmnore roughened than
that of andi®Y FRFOREHY PadtidenyiEomaueennglt Resakian: r whifBnESor the

dry etching treatnent.
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 film, 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



A conventional strong acid, a fluorinated acid or the like is utilized for
the acid treatnent. An acid concentration of 0.001 - 30% by weight is
preferable as the whole acid, the treatnent tenperature is preferably 0 -
80 C, and the treatnent tinme (imersion tinme) is preferably 0.5 - 1000
seconds. Suitable conbinations can be sejected in consideration of materi al
properties of the magnetic recordi ng nedi um substrate and the intended
treatment sjtuation anong these ranges. . For exappl e, abfl uori nat ed
aci d as & phY NS CHRPORROTS R BT &r GhTELR FRTPebpobPrToI 0¥l ass
substrate, and_fluorinated anmonium a hydrofluorosilicic acid, a

hydr ochl or i€ iRg m? r3elAckecatneRf foF | @ €Y debfhing FrRatBEptbe added,
if desired. As to a netal substrate, an 13 acid selected fromthe group
consi sting of a IRalr axdmplie, aigl d;asesivhere axinbamek &c stgderdingcid, or a
m xed acid in which plural acids are m xed is preferably usable. For

exanpl e, | mddiaunt st rat e dwimite ofahdad tihe Uanh SubSAr et €ataseAt hardadi sk
substrate, a surface roughness Ra of 0.2 - 1.0 nmas a surface roughness

level can hery aughened deLansucthdd 2 Hysroed! poignactd raeayment at 20 C
for 10 - 50 seconds enploying 0.1% by wei ght of the hydrochloric acid.

A reactive g @t Gl ng, bl éxﬁeﬁ&éév %&%@éghﬂa&g‘s E-c1518ppLgyed
for dry etc%u ngc,ﬂ and an&%;a%i as’ of about ﬁ% eVis applired to a sggsgrate
via introdyction af. fluqrocarbon based .gas_ such_as_CF4 or 0455 t 9_conduct
an et chi ng 1 dht e EHY HEPIOSF oS (WS AGhTnE FRRHISRE oF B 96V A
regi on of the substrate surface which is nore roughened than another region
by conduct it adeateRtent Gt & Sdr R SHHEDS it RS KY ehsy 8
magnetic filmformation, or of difficult magnetic filmformation. Wether
or not the Magiae crdudhened figiamdilont oFf cgprobheubfedgied by parbéadly
treatnent or a dry etching treatnent depends on the material of the
magnet i ¢ fidaondut irdwe tfhd rad i nineq oot toonshe Tday eschangagneatwehitl m
beconmes easy to be fornmed or difficult to be formed on a nore roughened
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



14 region, depending on the material of the magnetic filmand the
filmformng conditions. Accordingly, by setting the pattern obtained via a
surface treatnment (a pattern in a largely roughened region of the surface)
to a point-shaped pattern (bitnmap), a radiation-shaped pattern, a

| atti ce-shaped pattern, a honeyconb-shaped pattern, a dashed |ine-shaped
pattern, a concentric circle-shaped pattern or the like, formed can be a

tic film of i nt-sh t : i ations:
a1 oo shalied! PRI £ Rohayont rnsah it B 0L “f RRe AL EE e Dy
pattern, a concentric circle-shaped pattern or the like. . Furéher, one
surface of aH mgMGEST e?:‘b‘r%iaf'fggr%d? WS t3at e aF vl P58 pathdstiff aces

of the magnetic recording medi um substrate may be subjected to an acid
treat ment ofhighimlustahiarids aenemi=xed barkref eyabiy yusdbtace FHughness of
each of both substrate surfaces. <(2) Conposition> Next, a method of
partial |y etanmie t hien ddrposase onf of corvenbhbonal catuninge wbsthate
described. Also in this case, the conposition of the substrate surface is
partial |y e izecthdnd paitdlersuge vatee Nanosupfacd | houglanessyReoofluct2ng an
acid treatnent or a dry etching treatnment for the magnetic recordi ng nmedi um

substrate surd apf.ad Y SKEFRE rdlnhddd el svODt dhele Vidughsenediapg
treatment (pattern in a 15 region having a different conmposition) is set

to a point -&J}gﬁ&;&t@ ;;&%P&ém-ca%éf&i@%é%éﬂepgé Pt Fordip -

| atti ce-shaped p _ _ oneyconb- shaped pattern, a dashed [ ne-shaped
Pat o1 ' i dith SHHO U PHE i hasY (VERgRErE | 67, BY2FAEh56tc 60 nim
acid.
A reactive ion etching apparatus (Reactive Ion
Etching: RIE) is employed for dry etching, and an RF bias
of about 500 eV is applied to a substrate via introduction
of fluorocarbon based gas such as CF, or C;Fg to conduct an
etching treatment. Further, argon (Ar) ion milling is
effective.
A region of the substrate surface which is more
roughened than another region by conducting an acid
treatment or a dry etching treatment is of easy magnetic
film formation, or of difficult magnetic film formation.
Whether or not the magnetic film is formed on a region
subjected to an acid treatment or a dry etching treatment
depends on the material of the magnetic film and the film-
forming conditions. That is, a magnetic film becomes easy

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



Further, the substrate surface is roughened by conducting an acid
treatnent, but the conposition of the substrate surface nmay be roughened

wi t hout roughening the substrate surface by the condition of the acid
treatment or the dry etching treatnent. An acid selected fromthe
group consisting of a hydrochloric acidji4a nitric acid, a sulfuric acid, an
acetic acid, a carbonic acid, a citric acid, a formc acid, an oxalic acid
and a fluorinated acid, .or a m xed acid_i.n whi.ch,pl i ds-.are _mxed is
pr ef er abl e*F8F-°8n §8P8h9}8§tﬁ&nF%eAmﬁFFFﬁ%%doch'e%g%%%hQﬁéiﬁaﬁﬂbfﬂ%50001 -
In by weight is preferable as the whole acid, .the_tre tneg% tenp ﬁature i's
pr ef er abl ytbe- fadmclogmdngheoppdsinest + PRECTAMIBIYr oRYt PREFLPY g &f erabl y
0.5 - 1000 seconds. Suitable conbinations can be selected in consideration
of mat eri apaptepsr Pbegisedt NéamagFeEifecee Eaeditig e dituMasiissty dt%e 3and t he

i ntended treatnent situation anong these ranges. 16 For exanpl e,
when a fl udairgefilgdracgticnedappkiiet od d&hg ssg fagedt tat @ peifityatiargded aci d
treatment at a | ow concentration of at nobst 0.1% by weight is preferable.
Further, apat@e@2nMgbakmaphst baradiat iati-&hagleel pad tavom tehd agroige -
consisting of a hydrochloric acid, a nitric acid and a sulfuric acid, or a
m xed aci dshBobhl eheREInAl adgiohe RifTIshbed pattiaaifbly dssmlde 1
exanple, in tﬁe case of a NI subStrate as a conventional netallic material,

o Paae, SRMRRR bAREEd 08 CRAIG A HiRd OBHhRO WA dlteid ot ©

surface regio conducting an acid'treatment wth a'nitric acid having a

concentration of 0.001%b ight at 2Q C f.qr. 5 secangs.

Vet t abi | i t;‘rlgﬁ't hETEG Ff%t 25%5 1‘“3(%133'-&(? t?éq'\‘fhﬂ o RPIEERARSY an acid
treatment to vary the conposition of the substrate surface. A region of the
substrate PatteEa.i p WROER WO ShaRed) HaFtedt ed i@t P aRGshet ic film

formation, or of difficult magnetic filmformation. Wether or not the
magneti ¢ f phintiesnf, ormbdneycamcegihapeich patitsirne & #ghad) e sahaRedepends
on the material of the magnetic filmand the filmform ng conditions. That
is, a magnehkiceefrinl, Mabeonentedsy diodie fotraped qatdidr aut ttiteo lkef.or med in
a region in which wettability is varied, depending on the naterial of the
magnetic film ang,t-bgek | BhEOEHHFa oS thenmaghetdicdire@ordiby seidiung t he

substrate as well as both surfaces of the magnetic

recording medium substrate may be subjected to an acid

treatment or a dry etching treatment to partially vary

surface roughness of each of both substrate surfaces.

<(2) Composition>

Next, a method of partially varying the composition

of the substrate surface will be described. Also in this

case, the composition of the substrate surface is partially

varied by patterning via nanoimprinting, and by conducting

an acid treatment or a dry etching treatment for the

magnetic recording medium substrate surface. For example,

the pattern obtained via a surface treatment (pattern in a



17 pattern obtained via a surface treatnment (pattern in a region in which a
filmis easy to be fornmed because of different wettability) to a

poi nt - shaped pattern (bitnmap), a radiation-shaped pattern, a lattice-shaped
pattern, a honeyconb-shaped pattern, a dashed |ine-shaped pattern, a
concentric circle-shaped pattern or theils ke, formed can be a magnetic film
of a point-shaped pattern a radiation shaped pattern, a lattice-shaped

pattern, a hone shapegi a dashed IUne sha eqﬁfattegn e
concentric*§ thgftreﬁ (HRERGg o) 18 \fg 1%
eval uated via rreasur errent of water contact angle. dass exhibiting

excel | ent \WERas PAtFeRad @icHRRot afRE LN -ShapeHRAESEM IR ti ng
excel l ent water repellency had a contact angle of at |east 40.

Furt her, ondetdideachaged pattmpret iz hamyainiy shapetnpaibserat e2as wel | as
both surfaces of the magnetic recordi ng nedi um substrate nmay be subjected
to an aci d dastaidrarind-ghpardd gdttemar,y avstdraderittic oni sabd- sapad h
substrate surfaces. Next, materials usable for the nagnetic recording

nedi um subyiated-n Bt ft@lelqtll@boe“uaﬁehbrw theb@attesen hadithlbt aingdet i ¢
recording medi um substrate is made of a nonmagnetic material, and exanples

of L1 NN Bl IR, | AP ERdBE 1 ol ough, as et al,

nmet al 18 oxide, a sem con ass, ceranlcs metal nitride, neta

carbide and so f%‘rtther, % % @%bstrate surface is roughened by

conducting an acid treatment, but the composition of the
substrate surface may be roughened without roughening the
substrate surface by the condition of the acid treatment or
the dry etching treatment.

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

the intended treatment situation among these ranges.



Alum num for exanple, is utilized as the netal. Wen an al um num substrate
is utilized as the magnetic recordi ng nmedi um substrate, after producing an
alumnumplate in the formof a circular plate via press nolding, the
surface is subjected to a grinding/polishing process with a high degree of
accuracy, and a washing process to snootils t he surface. Borosilicate
glass, alumnosilicate glass or the like, for exanple, is usable as gl ass.
In addition, an anorphous._glass substrate, a .crystal]i.zed gl.ass. substrate
or chenically reFﬁFoF(?@H‘p&gasg e &sgﬁpgf&?a%e&yﬁsl diSs EFR a o 2 \Wen a
gl ass substrate is utilized as the magnetic recordi ng nedi um substrate, the
gl ass nat eGil@SS suhsitrade afd BROHARTER FEst GreadfiiHetdd & ol Pf ess

nol ding to prepare a circul ar pl ate-shaped gl ass substrate. Then, the gl ass
subst r at e s@nicend riag ismbjodc iedd mos ta i dnhgigiahs hisherafriedslai th a hi gh
degree of accuracy, and a washing process to snmooth the surface.

Usabl e exampreheaf, rRt alo exinmgaali ralhaderadid,i Gon soxidlese Iz gtozhi e xt ke,

al um num oxi de, titanium oxide, tantal um oxide, niobium oxide, zinc oxide,

vanadi um ogirdRip cbhsRFARQUBOE d8areRiJRReSe aidle,a inidr 0xigeid coal t
oxi de, nickel oxide, copper oxide, nolybdenum oxide, tin oxide, indium

oxi de, ger | q fortiRedisaby I fuSeim £onglici QL s
i ncl ude si %F%gﬁ%%r@n%rﬁl% %&elaerﬁlgﬁ GaAsd,3 ﬁ?ﬁ%ﬁgum% and so forth.

ranl e exafples, o AR (LS AlII® et ke o'y o0 o
Ni substrate as a conventional metallic material, an oxide
composition region can be patterned 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 to vary the composition of the
substrate surface. A region of the substrate surface in
which wettability is varied is of easy magnetic film
formation, or of difficult magnetic film formation. Whether
or not the magnetic film is formed on a region in which
wettability is varied depends on the material of the
magnetic film and the film-forming conditions. That is, a
magnetic film becomes easy to be formed or difficult to be
formed in a region in which wettability is varied,

depending on the material of the magnetic film and the

film-forming conditions. Accordingly, by setting the



cristobalite, ferrite and so forth. Usabl e exanples of nmetal nitrides
include alumnumnitride, galliumnitride, indiumnitride, chrom um
nitride, silicon nitride, germaniumnitride, titaniumnitride, zirconium
nitride, vanadiumnitride and so forth. Usabl e exanpl es of netal
carbides include silicon carbide (SiC),1¥itani um carbide, zirconium
car bi de, ni obium carbi de, tantal um carbide, tungsten carbide and so forth.
Vari ous resi ot her . than _.a_ thernopl astic, resin, t,hernpset t.i ng resin and
an actinicp?ggeEBrS%Félpggiﬁlgrg ﬁ§§§98ea§rﬁﬁ§mF8%iAphéggfﬁaﬁP % Usabl e
exanpl es of thernoplastic resins include %ol carbonate, a pol yether ether
et her ket oh8IieB| an( Yhpebkar E4iLR) 1Scf@FYC BO%VOﬁQFWﬁdr@?F Usg @t hacry!|
styrene resin (an M5 resin), a polystyrene resin (a PS resin), a polyether
i m de resi diffepentr wetbpbidAtrBStresi POiatpshpPetePatésrn ((RiPFRYesin, a
PBT resin and so forth), a 20 polyolefin resin (a PE resin, a PP resin and
so forth), aarpdligstibhepiapesi pataepal yeat Aat tdglef-chapessipatterPESar esin), a
pol yal lylate resin, a polyphenylene sulfide resin, a polyam de resin, an
acrylic repnbRegn8msoshapkh. phttkher,, ausakhedendmel-ehapled partresei,t iang
resins include a phenol resin, a urea resin, an unsaturated polyester resin
(a BVC T esipnadesoc 85kB)c-SnabbiC OBkt ord cHetllNARe 1:Rthidd ArPRXY
resin, a polyimde resin, a polyam deimde resin, a polybenzoi m dazol e
resin and so_forth. In.additiqgn ol I t hal resin (a PEN
resin) andasgagg??ﬁccgﬁigeoétglP?gag sxsb@ﬁF%%%ﬁ%??nag'§%b§€f$%F£ ray
curabl e resin, for exanple, WV . curable resin.is utilized. Eﬁ&pples of WV
curabl e re§Pﬁ§e@nEPG&€g§'U9 i&F&BF&‘& ek BAFETE Hae dPET ™S WV curabl e
pol yester acrylate based resin, a UV curable epoxy acrylate based resin, a
UV cur abl espabgdl pakteyhat @ Basdedr ddmg -shapes REHNSE Tep S FFESH-T1E Ly
curable silicon based resin, a U/ curable acrylic resin and so forth.
circle-shaped pattern or the like.

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

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

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

material include inorganic materials such as metal, metal



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

rays, infrared rays, visible light and UV radiation can pe ropriately
el ected | A oen AU i IR aBtSE b B S bt ¢ h
present invention is not specifically limted thereto. During, before or
after expodEtélt Faatiids @nhyEe fHEUHhFSERti on may al so be accel erated
by heati ng. Further, a liquid crystal polymer, an organic/inorganic
hybrid resin (foAlexampie, fionosxampderpdrsatitid igied éen tha et adol yivlen
conponent as the noiety) and so forth are usable for the magnetic recording
medi a substmtdunimuwdditbdsratchels esiin ldesi ek atioy enagneini @ xaep sl oig a
resin utilized for the magnetic recording nedia substrate, and substrates

enpl oyed i mddiRmPlRsRitrdteenifitdy Prodiid el ediudiniess desi Ns. 1 | east
two kinds of resins may be m xed, and different conponents may al so be

adj acently f@g‘}@'&%e% 1A SARA! 318 d ARENS 2 d OB B SHPS A %urfac% £y
nade o

substrate a resin can be prepared by a noldi'ng nmet hod such as an

rer;t ngi Ognnsnuli%ie%g:eraett%()da’ ge}:‘rllr{ﬂnegc};;oﬂnis@:ﬂnd& '&J@éé?%l& sabel%t_ghml di ng
degree of accuracy, and a washing process to smooth the
surface.

Borosilicate giass, 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,



extrusi on conpression nol ding nethod, a conpression nolding nmethod or the
like. Further, a resin as a base material preferably has high

heat -resi stant tenperature or high glass transition tenperature Tg as nuch
as possible. Since a magnetic layer is formed on substrate 1 made of a
resin, the heat-resistant tenperature orngoglass transition tenperature Tg is
preferably higher than tenperature during sputtering. For exanple, it is

preferable to use a resjin having heat-resistant tenperature .qr gl.ass
transiti on FEHTEE $Fe 9y B‘Iangta%eeg%to clreon ox mﬁoé%a]gtf %ﬁ’edset'ypi cal
resin having a glass transition tenperature Tg of at |east 200 C include a
pol yet her &3okedn©%i€8i, n COPPRES axdsiey) Mol islepetth &% 494 d& Fe S 9% PEI
resin), a polyam deimde resin, a polyimde resin, a pol ybenzoi m dazol e
resin, a BNDdiewmi wxisld,i geirthacyiyst aixisls anst ssndost-tf.or Usabisr examples
specifically listed are Udel (produced by Solvay Advanced Polynmers K K) as
a pol yet helofs ehirendesitdrsa iPk3 udesisn)l, i ddirt,eye(xpreodinced sl ediippon CGE
Plastic Co. Ltd.) as a polyether imde (a PEl resin), Torlon (produced by

Sol vay Advaiaeed RelapTei@isK Kdseasurd Q) Ysdwiel nodablesekamplesmolfpr oduced
by Mtsui Chemcals, Inc.) as a polyimde resin (a thernoplastic resin),

Upi | ex (pr . L ndUuStrqiz _ Lvi mi _
ther noset t '%%g% ?rfelmcgyn)l%{%g#gé Pgﬁ}/l &eJ%;ez'o :alelql plrﬁu?gﬁy%?ée'ntﬂgra%%}ll)a as a

pol ybenzoi m.dazol e resin.. Further, 1isted .are i er LCP (produced by
Sum t ono CFRCOR: ERSTaHiFe), &Py qH% r%:l(ra}:yes’t a%% Ep%ﬁ‘i/e%eé?’, and Pi ct ol ex
(produced by Pictolex MC) as polyether ether keton% Eurth , as a
substrat e FEdStOPE it FerFit&iandan ity | ¥88o46i §FGMP 858 ption is

preferably utilized to avoid positional displacement froma nagnetic head
because of mditmdngiidirivies diricgmdst alhenigubs tiHidteids a Jot SR 2 HhsHt i on.
Usabl e exanpl es of the typical resin exhibiting | ess noisture absorption

i ncl ude poliygdErdropdite ialed ahmontiiuvn polteoldsf i reilelsion nitriddrurt her, the
above expl anation has been nmade with respect to an exanple in which a
substrate igerRis v A iRe e viRsimultianeide | hei sedisiumtei tsidor |inted
to those made of a single resin, but may be forned by coating the surface

of a nonnma j ri.al or glass with a resin layer. In
gr’&ngg'bcfidﬁﬁfrﬁe dé%%%ﬂh. g y

this case, e exanples of the nonmagnetic material coated by a resin

[ ncl ude vari ous gt gei ol s apald o0 Glo e SUBNGRY & Ut A 1SS N, metal

ceram c, gl ass, an organic 1norgani ¢ conposite material and

so forth. . , , _ o
carbide (8iC), titanium carbide, zirconium carbide, niobium

carbide, tantalum carbide, tungsten carbide and so forth.

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

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

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



24 In cases where a magnetic recording nediumis prepared enploying a
magneti c recordi ng nmedi um substrate in the 1st enbodi nent, a magnetic |ayer
made of a Co systemalloy or the like is forned on the nagnetic recording
medi um substrate surface via sputtering or the like to prepare a nmagnetic
recordi ng nmedium The magnetic filmis pgssible to be partially forned,
when the nmagnetic recordi ng nmedium substrate surface is partially

roughened, or the conposition of the surface is partially varied.

Accor di ngl Polyplediny g§siRe (FatfeFSdhatndd VeSS éﬁ%f é%’e qrég}qmsrﬁ to a
poi nt -shaped pattern (bitmap), a radi ati on-shaped pattern, a |lattice-shaped
pattern, apedysyddemesrgsdd pat Polyethegashddonenassiapdd FHS giafim .
concentric circle-shaped pattern or the like, fornmed can be a magnetic film
of a poi nt aspaigeligtibeen res imgdisapicdyrdieaysedneatsidrfiidea deatitti ,cex shaped-
pattern, a honeyconb-shaped pattern, a dashed |ine-shaped pattern, a

concent ri ¢ gRi1vahdehared nfabinear gl iheddike and so farther Fuatheat,i ng
| ayer such as a netal |ayer, a ceramic |layer, a nagnetic |ayer, a glass

layer, a coupesid &xatiles( ®MEMdrfds@@ihgPeasaTH NhARdY GiHurol ayer and
an organic layer or the like is fornmed onthe magnetic recordi ng nedi um

substrate surf.ace, and_a etic | I d-&n 4 he, Gat i ng
| ayer. Therggéﬁ'ng nggrr%%ggﬁrggﬁﬁﬂﬁggn% ?ﬁ¥§§ﬁ§§§iﬁ%ﬂ§o - 300&%n1

The size of the magnetic r rdi ng .medi um suhstrate. _in,the 1st .enbodi nent
i s not speEiefsilE‘alai“\% |siomf[0ér§:%?,10,a NP el i%éﬂfe&hza Subsirat a1

inch size substrate, a 2.5 inch size substrate or a 3.5 inch size substrate
may be use@poxy resin, a polyimide resin, a polyamideimide resin, a

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 polyole
acrylate based resin, a UV curable epoxy resin, a UV
curable silicon based resin, a UV curable acrylic resin and
so forth.

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

photosensitizer may be used in combination.



[ The 2nd enbodi nent ] A magnetic recordi ng medi um substrate relating
to the 2nd enbodi nent of the present invention and a nethod of

manuf acturi ng the magnetic recordi ng nedium substrate will be descri bed.
The magnetic recordi ng medi um substrate enployed in the 2nd enbodi nent
possesses the shape identical to the magpetic recordi ng medi um substrate in
the 1st enbodinent, and utilizes the sane material as that of the magnetic
recordi ng nedlun1substrate in the 1st enbodi nment. case of the
2nd enbodi ment, Bu¥elesn iR GRFER Hhﬁﬁﬁn@¥Y6ePa9€rtP§ §é§y1?Blﬁét?orned and
anot her region in which a magnetic layer is difficult to be forned are
formed on the shbseFdeecsmbéQCerytp@nb|axpys@éﬁtﬁ@gaQtﬂ@P§a§ﬁH§ &g§ént on

t he magnetic recordi ng nedi um substrate surface. Since the regi on on which
t he rel easbagcagantted aadeedineref gdisf hitowspheagnetfios fexampfler, mémi on, it
becones possible 26 that the magnetic filmis partially forned on the

substrate syhbaceo decreaBePeif bUgmoakkyl sikiyaes complentgaagent., Asr
exanpl e, can be utilized as a releasing agent, the layer thickness of the

rel easing LiLynproyhged onekhecaubsLal ¢isuphace jomh Racen reldiat o

changi ng concentra talne via“di'lution enploylng a perfluoroalkyl
based sol vent ., Further

f I
nmononol ecuf &P PﬁngpF8p58§§6gVé%%oegge éfﬁggvggé%gg%ondﬁﬁalng a rinsing

treatment with the perfluoroal k | v
radlatlonpls p%gfg%abe sei%%t%% % E the present invention

is not specifically limited thereto. During, before or
after exposure to actinic rays, the curing reaction may
also be accelerated by heating.

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

A substrate made of a resin can be prepared by a
molding method such as an extrusion molding method, an

injection molding method, a sheet molding method, an



For exanple, a releasing agent can be partially coated on the substrate
surface via soft inprinting. In this case, the rel easing agent correl ating
to the magnetic filmpattern can be coated on the substrate by coating the
rel easi ng agent on the magnetic recordi ng medi um substrate surface
enploying a die suitable for the magnetig filmpattern. For exanple, by
setting the pattern obtained via coating of a releasing agent to a

poi nt -shaped pattern (bitmap), a radiation-shaped pattern, a |lattice-shaped
pattern, aSK&FAPdORDCONDIEESIAN AN IR ASHEPT /i Fe-SMHFSF Pan AR ding
concentric circle-shaped pattern or the like, formed can be a magnetic film
of a poi nt mstdnedd opatther d,ik® .r adi ati on- shaped pattern, a lattice-shaped
pattern, a honeyconb-shaped pattern, a dashed |ine-shaped pattern, a 27
concentric circl gughaped pateerin e th®asekeatlearitaliepretflee-apdtyt éras wi dth -
obtained via coating of the releasing agent is preferably 5 - 50 nm

Further, i mid¢CPedanee sWdithriiedanipbRatdrel % Hitth regns iordeeiadiding nedi um
substrate surface is subjected to an acid treatnent or an etching treatnent

to partiallenighien ! by SUPSA & danh1 ANdsiliesequrBbhie i@ 8leasi ng

agent- may be ate strate surface. In this casé, since

rel easi ng agent adheres to the.region in ich t S age |.s largely

r oughened, hgoirg\'e aSth§ Sé:ﬁ:tatfeo(‘lEL & edggraegep%%}’e%lﬁecg}leébtz coated on the
substrate surface. Simlar I%/]q tqQq the 1st enbodi nent, a nl}ageneti c. |layer

made of a ESSIPLPEH JMBPTSTUife 95 135S AR WP HETREGIRTHE reEordi ng

medi um substrate surface in the 2nd enbodi nent_via sputtering or the |ike

t 0 prepar e prefegadiliyc iobemitigpmadnparak uss sy JBHteBinhr t iFem y
coated on the nmagnetic recordi ng nmedi um substrate surface, whereby a
magneti ¢ f iekempd epodsi Hlse pire fleer g itad lusd @ nek i Teev 3rgl eeedodi nent |

A magnetic recordi ng nmedium substrate relating to the 3rd enbodi nent of the
present i nyeRtiiseRnnd chp@idtat-edloMBfI e taifamg ¢ ifen Negisd et wise orgli o

medi um substrate will be descri bed.
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 so forth. More specifically listed are
Udel (produced by Solvay Advanced Polymers K.K.) as a
polyether sulfone resin (a PES resin), Ultem (produced by
Nippon GE Plastic Co. Ltd.) as a polyether imide (a PEI
resin), Torlon (produced by Solvay Advanced Polymers K.K.)
as a polyamideimide resin, Aurum (produced by Mitsui

Chemicals, Inc.) as a polyimide resin (a thermoplastic

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



28 In the case of the 3rd enbodi nent, the nmagnetic recordi ng nmedi um
substrate surface is partially crystallized to forma region of the
substrate surface in which a magnetic layer is easy to be forned, and

anot her region of the substrate surface in which a magnetic layer is
difficult to be formed. For exanple, pakgial crystallization is nmade (1) by
partially exposing a chem cal cutting glass substrate to UV radiation, or

(2) by partially heating the substrate surface. As to the depth
direction ®Plyidigggre: theraeseditiqI@um sufdd A /Grlarate
crystallization may be totally nmade in the depth direction, or only around
t he surf acdpro@licedvbyx gddend> Japan) Ris st pod yRamzsd widana ke af¢siexposi ng
the substrate surface to UV radiation will be described. In this nethod, a
chemi cal cuwutrithgd,i tlhistRds ialrec @umitogpeSugrersidll | (pebdyiasd yulBumidtand or

whi ch Ag colloid reaction has been applied is utilized as a magnetic

recordi ng @f@nﬁ@a&uw.r,amd.ﬁorase@rmﬂcﬁxid havalwass wibstgmt earsdir f ace is
exposed to UV radiation by using a mask enpl oyed for desired pattern

formation. ;ﬁg& Ytz RN P RAGE! M@t & i Hegimdavi ng been
exposed to %gﬁt(%on, t he (?Spystlal i ne structurﬁ;)cglgcthe substrate surface
can be parﬁiguﬁ% vari ed. For exanple, the pattern obtained via a surface

treat nent

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

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

composite material and so forth.



(pattern in a region exposed to UV radiation) is set to a point-shaped
pattern (bitmap), a radiati on-shaped pattern, a lattice-shaped pattern, a
honeyconb- shaped pattern, a dashed |ine-shaped pattern or a concentric
circle-shaped pattern. In addition, the pattern wi dth obtained via the
surface treatnent is preferably 5 - 50 am An excel lent pattern can
be formed by exposing the substrate surface to UV pul se |aser |ight having
a wavel ength of 400 nmor Jess with a Eomer of 1 nwW Q W .and a pul se of
1 - 10000, dependMn§28RSsV2ETENE BBELRCOF TRECIEIPPeBeHAt ers. The
region in which a crystalline structure is changed via exposure to W

radi ati on Pzephredsgnpagiandc af Magineddeatieserddndomegiifm Ewhs badifetit film
formati on. Whether or not the nagnetic filmis forned on a regi on exposed
to UV radi aheon®depdrdsinemt hea megnetaic dfaydie medmedf ca f¢d nsysden he
filmformng conditions. That is, a magnetic fil m becones easy to be forned
or diffi CUthlb? be taenmedkien ish&ragicoprexpes addnetdd¢ nadiordiony dependi ng
on the material of the nmagnetic filmand the filmform ng conditions.

Accor di ngl e ak¥imS LbkRFatBe sRiatrbeen vakt We\ﬁi@@a SUIdRC e e atgrent
(pattern in a region exposed to UV radi ation) to a point-shaped pattern
(bitmap), a_radiatiop- tice- p Lar . .
honeyconb-prggggﬁaSegaggggggn?%%&gggﬁgﬂn#?ngﬁghazgg ggggg%%gogiéﬁcéﬁcentric
ci rcl e-shaped tern, fornmed.,c be a netic filmof a. paint-shaped
pattern, a Pﬁ&ggt&?oﬁ-osP&p?&rg&ta‘?gﬁ’n,%oﬂe 't i -nsﬁg’(?eénﬁ%’tetéglrcn, a
honeyconb-shaped pattern, a dashed |ine-shaped pattern or a concentric

ci rcl e- shapegopaingr medium supgtmgde syEagn v oM@ irrdee TudSthgnet i ¢
recordi ng medi um substrate, but also both surfaces of the magnetic

recordi ng pediche sobpbsatdomapy fhéhex gosddaep isV paadiidliloh iariwdtial |y
change the crystalline structure of both substrate surfaces. <(2) Heat
treat ment >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



Next, a method of partially heat-treating the substrate surface will be
described. In this nmethod, a crystallized gl ass substrate where crystalline
particles are precipitated of the substrate surface, or a polycrystalline
substrate such as ceramcs or the like is enployed as a nagnetic recording
medi um substrat e. Then, a substrate such as a crystallized gl ass
substrate or the like is exposed to a spot-shaped | aser heat source having

a narrowed spot of several ns of nanoneters tQ,lo e e substrate
surface, fBPRYo df8§mF§pP&1 %fogpﬁﬁdPgéﬁgyFﬁé rgaﬁo%g%ggP s%%ﬁ%?ng to the
spot is changed to_an_anor phous structure portion. 31 Tenperature of the
heat sour cBTESerBLYr REFy 22581ck866SCOTHE subd% &% surface is exposed to
t he heat source spot noving along the desired pattern to form anorphous
structure porti-ofibeabdng PhethesMpgacsact ELFOFR NG "SERSMT SO sHFAtEce. For
exanpl e, the pattern obtained via a surface treatnment (pattern in a region
exposed toia haaet 1Sowmi®)dimersetis onat pspet i Ehegpbly phinered ( bikgwmp), a

radi ati on-shaped pattern, a lattice-shaped pattern, a honeyconb-shaped
pattern, acdamped ki nesshapeth pdtdeefsul@tmteoncent rimcleisides- shaped
pattern, formed can be a magnetic filmof a point-shaped pattern, a

radiati on- $(apedoRaLt &r 3. oA kR e Shanad RAld & a & MonakaEshaped
pattern, a asheg I I'ne-shaped pattern or a concentric circle-shaped
pattern. Further, .the patter j dt h obtained via the surface treatnent is
preferablysgkﬁ%gﬁtﬁhfag'%e dﬁ%??egion whi ch has been changed to the
anmor phous structyre portion via exposure to the heat source is of easy
magneti c filTRef & mEMPOIIMGf difficult magnetic filmformation. Wet her
or not the magnetic filmis formed on a region exposed tq the heat source
depends on the nét BAORRLIC EREOFEGHS: MU SHRF TRES iHThatod g the
conditions. That is, a magnetic fil mbecones easy to be forned or difficult
to be formed® iembddimeyt onf epospresent henvieatiepupred, adepeRatngton the
material of the magnetic filmand the 32

manufacturing the magnetic recording medium substrate will

be described.

The magnetic recording medium substrate 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.

Tn 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



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

poi nt - shaped pattern (bitnmap), a radiation-shaped pattern, a lattice-shaped
pattern, a honeyconb-shaped pattern, a dashed |ine-shaped pattern, a
concentric circle-shaped pattern or thegéi ke, formed can be a magnetic film
of a point-shaped pattern, a radi ation-shaped pattern a |lattice-shaped

pattern, a honeyconb-shaped tern, a dashed Ilne ape att

concentrict E?chgesﬁﬁgﬁagbﬁtgéiﬂ oF PﬁEtFFEEY folfied ﬁﬁtﬁg tgﬁ%§ one
surface of the magnetic recordi ng nedi um substrate, but also both surfaces

of the magRe¥rfaceecordi ng medi um substrate may be exposed to the heat

source to partially change the crystalline structure of both substrate

surf aces. 5ipetrfiuigroalkybsitanenbodbhéng, agepbgnéPrcekaypiennde of a

Co systemalloy or the like is formed on the magnetic recordi ng nmedi um

substrate sanfeeeutnlibed3nd enbeldeasihgviagespyt tiei Agyer the cknlesst o
prepare a magnetic recording nedium The crystalline structure on the

nmagnetic fSEOEHéHQeﬂSQbk!HgSE@%r pievsdethiaes ikhepaubisirayeCbangade Wagr eby a
magnetic filmis possible to be partially fornmed. Accordingly, by setting

the pattergcobtalpedithayg she ggﬁgtesﬂE@ﬁttatqoa peicalinsaRad pat tern

(bitmap), ara |on- attern, a lattice-shaped pattern, a

e e BE L pRarhBL Py Raq o BE TS 2'”%039 PRRE RAVerd COPGEDEL

circle-sha p0|nt shaped
pattern, a radiation-shaped pattern, gttlce shaped pat

honeyconb- 3REpEdEpENEBEN RS H&%ﬁé&lpﬂng Fap&31¥aft BR8P §C8&ﬁ5éntr|c

circle-shaped pattern. EXAMPLE
- layer is possible to be left over by conducting a rinsing

treatment with the perfluoroalkyl based solvent.

For example, a releasing agent can be partially
coated on the substrate surface via soft imprinting. In
this case, the releasing agent correlating to the magnetic
film pattern can be coated on the substrate by coating the
releasing agent on the magnetic recording medium substrate
surface employing a die suitable for the magnetic film
pattern. For example, by setting the pattern obtained via
coating of a releasing agent to a point-shaped pattern
(bitmap), a radiation-shaped pattern, a lattice-shaped
pattern, a honeycomb-shaped pattern, a dashed line-shaped
pattern, a concentric circle-shaped pattern or the like,
formed can be a magnetic film of a point-shaped pattern, a
radiation-shaped pattern, a lattice-shaped pattern, a

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



Next, specific exanples in enbodi nents of the present invention will be

descri bed. Herein, the exanple enploying a glass substrate will be
descri bed as an exanple of the magnetic recordi ng medi um substrate.
(Exanple 1) The specific exanple of the magnetic recording nedi um

substrate in the above-descri bed 1st enboedi nent and a nethod thereof wll
be described in Exanple 1. Herein, a nmet hod of conducting an acid treat nent
in the 1st enbod

i et ons COPCRRE T, carol po P APE L RAE 52 PR BIBide SFurERSHn. COSt or

di aneter: 65 nmm Thi ckness; 0.800 mm
pattern width obtained via coating of the releasing agent

is preferably 5 - 50 nm.

Further, in accordance with desired patterns, the
magnetic recording medium substrate surface is subjected to
an acid treatment or an etching treatment to partially
roughen the substrate surface, and subsequently, a
releasing agent may be coated on the substrate surface. 1In
this case, since a releasing agent adheres to the region in
which the surface is largely roughened, the releasing agent
for the desired pattern can be coated on the substrate
surface.

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

[The 3" embodiment]

A magnetic recording medium substrate relating to the

3" embodiment of the present invention and a method of

manufacturing the magnetic recording medium substrate will

be described.



34 Surface roughness: 0.2 nm In addition, an anorphous gl ass
substrate conposed of a borosilicate glass is used in Exanple 1. (Acid
treat ment) 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 radiallys,grranged. The bit di nensions were
set to fhe ciLcIe gaving a dianeter of 100 nm and the adjacent bit

interval on the radial line being 15Q.nm_. Then, an acid treatnent was
conduct ed. SpeciﬁPc&PﬁyFaﬁﬁeoﬁrégﬁné%% %%RPQ&ﬁ*HUb¢e%h%umﬁﬁp??ﬁgr 20 - 100
seconds enpl oying a treatnent solution in which 0.05% by wei ght of

f | uor i nat edregrmmshingnnestiaimisuds inate e3wiacendigmarfial lydr of | uori c aci d.
The above-descri bed gl ass substrate was subjected to an acid treatnent, and
t he subst r atreysuaiflacednroMficdm o regsicst afasHeorawab ek e surfaxe Iroughness
Ra of 0.42 nmin the case of an acid treatnent tine of 20 seconds, had a

surface royghiness Radfet3 SadyErd Nid hasaw We AoAEd, taentamsthdl ne of 45
seconds, and had a surface roughness Ra of 0.98 nmin the case of an acid

treat ment tfe@%d?{ SO et r MR INBt s d NS dREd QiHgnetic layer

is difficult to be formed. For example, partial
crystallization is made (1) by partially exposing a
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



35 After a FeCoZr soft magnetic |ayer was fornmed on the gl ass
substrate surface which was subjected to an acid treatnent via sputtering,
a magnetic filmin which Si02 was added into CoCrPt was fornmed to prepare a
per pendi cul ar magnetic recordi ng medi um (Eval uation) After formng a
magnetic filmon a glass substrate, the,gl ass substrate surface was
observed. It was confirned that a nagnetic region exhibiting excellent
magnetic properties was formed only in the region haveni ng been subjected
to an aci d {PeEEEFENEY Ba HTEALAY SPMRSSsh.ta Wagiidiat iIQn)mict $9fe R red
pattern was possible to be fornmed on a glass substrate via a sinple nmethod
t o prepar e p@iDT -mdipg® pattern rbdddiarlon,a inadipd icusehapss apgiteem, t he

gl ass substrate has been enployed as a magnetic recordi ng nedi um substrate,
but even i & dates cshehapadtidatt arat,erd dormmymandedapadedtdtermsnbadi nent
such as netal, netal oxide, a sem conductor, glass, ceramcs, netal nitride

or metal capkinde; 1fiele -SnAPRIE pattailddyed cdilterfank: efifredle Gatagmi pr oduced
as that of the glass substrate by changing the conditions of the acid

treat ment %%QQ%E@Lra&hogddﬁegBﬁtaEHEepQEQeEhe%EHERtobkggn%ﬁ the 2¢id).
(Exanple 2
surface treatment is preferably 5 - 50 nm.

An excellent pattern can be formed by exposing the
substrate surface to UV pulse laser light having a
wavelength of 400 nm or less with a power of 1 mW - 20 W,
and a pulse of 1 - 10000, depending on size and depth of
the desired pattern.

The region in which a crystalline structure is
changed via exposure to UV radiation is of easy magnetic
film formation, or of difficult magnetic film formation.
Whether or not the magnetic film is formed on a region
exposed to UV radiation depends on the material of the
magnetic film and the film-forming conditions. That is, a
magnetic film becomes easy to be formed or difficult to be
formed in the region 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-



36 The specific exanple of the magnetic recordi ng medium substrate in
t he above-descri bed 1st enbodi nent and a nethod thereof will be descr
in Exanple 2. Herein, a nmethod of conducting a dry etching treatnent

1st enbodi ment will be described. The description of the di nension of
gl ass substrate enployed in Exanple 2, apd surface roughness Ra before
conducting a dry etching treatnent will be omtted since the gl ass

substrate is the sane gl ass substrate as in Exanple 1. (Dry etching)

Aresist f

Fhapsgh &FtE T mp Aasdrass Ie 1R FRYIRFARNE descri bed

substrate by conducting patterning. The pattern prepared here was
concent ri ¢ conasingwilvasadc ITrhehsipad eafiiaad parrgd dws ke mtnagrewidt h of
50 nm and the interval of adjacent patterns corresponding to resist
portions wddlsetofl @ M rmumshHEpEd ittt eatrchiangrandisa teicstigtisgeed Asatrteseh ) ve

gas, 40 m of CHF3and 2 m of Cl2 were introduced into an R E apparatus to

conduct an gt neaiviRid- rifped pét&ei&?orgj%&iﬁiﬁoﬁﬁl%ﬁﬁ&ﬁﬁﬁd@ﬁ@ndétl ons of
an RF power of 200 W and a treatnment pressure of 2.5 Pa.

above- desCiyzhed 011353 -Hikgd. me@éﬁ% eft&shddhdr 4t ycﬁ}&ﬁ%at;;@@t ment,

and the substrate surface on

roughness

ch 37 no resist was fornmed had a sur
Ra %f 4 - 10 nm
pattern.

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

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

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

spot is changed to an amorphous structure portion.

i bed
in the
t he

face



(Magnetic filmformation) After an underlayer was formed on the gl ass
substrate surface which was subjected to a dry etching treatnent via
sputtering, a nmagnetic filmmde of a CoCrPtNb alloy was forned to prepare
a magnetic recording nedium (Eval uation) After form ng a magnetic
filmon a glass substrate, the glass suhgtrate surface was observed. It was
confirnmed that a nmagnetic region exhibiting excellent magnetic properties
is formed only in the region haveni ng been subjected to a dry etching

treat nent VRBPErREVESr At £BR. hBgtt PErCE #§gﬁ€?ﬁ@rﬁﬁlﬂi8§°tﬁe3@@3|ﬁéd
pattern was possible to be fornmed on a gl ass substrate via a sinple nmethod
to prepareTheDSubediratre surface| nsagdprised, tion thige heade soureeampicd 2, t he
gl ass substrate has been enployed as a magnetic recordi ng nedi um substrate,
but even inocangsadbagetasotieel radt paitakrpr v dedm mntcrphbsts enbodi ment
such as netal, netal oxide, a sem conductor, glass, ceramcs, netal nitride

or netal C§E9hé€ur&°bo§%§%lsealbﬁgelﬁﬁbo)ﬂ@@,lx*‘elaleg&%@x@f fectnean be produced
as that of the glass substrate by changing the dry etching conditions. 38
substrate surface. For example, the pattern obtained via a
surface treatment (pattern in a region exposed to a heat
source) is set to a point-shaped pattern (bitmap), a
radiation-shaped pattern, a lattice-shaped pattern, a
honeycomb-shaped pattern, a dashed line-shaped pattern or a
concentric circle-shaped pattern, formed can be a magnetic
film of a point-shaped pattern, a radiation-shaped pattern,
a lattice-shaped pattern, a honeycomb-shaped pattern, a
dashed line-shaped pattern or a concentric circle-shaped
pattern. Further, the pattern width obtained via the
surface treatment is preferably 5 - 50 nm.

The region which has been changed to the amorphous
structure portion via exposure to the heat source is of
easy magnetic film formation, or of difficult magnetic film
formation. Whether or not the magnetic 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



(Exanpl e 3) The specific exanple of the nmagnetic recordi ng nmedi um
substrate in the above-described 1st enbodi nent and a nethod thereof wll
be described in Exanple 3. Herein, a method of varying the conposition of
the substrate surface in the 1st enbodiment will be described. The
description of the dinmension of the glass substrate enployed in Exanple 3,
and surface roughness Ra before conducting a dry etching treatnent will be
omtted since the glass substrate is the sane_glass substrate as in Exanple
1. (Acid tfédfmmEpening conditdemst- fBECARGHBELY . f PYnSBAEEBInS Ras formed on
t he above-descri bed substrate. As for the pattern prepared here, bits were
arranged i patiterhooitefingd atiti ee subRfeds ttrgiakmesitonPatdegsdin tjo a strip
shape of 30 x 60 nm and an adjacent bit interval of 150 nm In the case of
a soda- | i neegliass eplpaisedas oa ac tivaenisconale )gltas & guehisttr-athapeich easutiestr at e
was subjected to an acid treatnment enploying 0.5% by weight of a sulfuric

acid as a t(peahapht, S0huliieRk idh -2hapedopa®@eier0nrds At iRa-tediapddie region
of a conposition having extrenely small al kali conponent onto the outernopst

surface POpLien Al LNARUIMIA Shaped palli@ ahove diRIRId hahdlaapetibst ral e

was subjec to an aci reatnment, and only the al kali conponent” on which
39 no resi st s _fornmed _was, sel ect.ivel r , er syrface
conpositi oﬁa\}-vgar ar Pe&f)r]tcﬁ@ttréﬁ g%rg%%xﬁﬁ)&é&%g;%ceﬁﬁe\gh O\;ﬁ%%ﬁfgﬁlﬁ{%/ with a
contact angle of 7. The region in i.,ch a resist, was forned hi bited a
cont act an%Pé“‘S’ld S$PD PEsE aﬁ&qtr’rc\vl\gr’;“bgér \ﬁatp[%q—lwpqr& i%ion, 2
wettability was evaluated with distilled water enploying an automatic

cont act anqﬁdiﬁéémrisﬁgmmétmoanémﬂﬁg YESTREVENT CO.

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

concentric circle-shaped pattern or the like.

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

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

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



(Magnetic filmformation) A coating type nedium made of FePt as a
princi pal conponent was formed on the glass substrate surface which was
subjected to an acid treatnment via spin coating to prepare a magnetic
recordi ng nmedium (Eval uati on) After formng a magnetic filmon a

gl ass substrate, the glass substrate suBBace was observed. It was confirned
that a nagnetic filmwas fornmed in the region which was not subjected to an

Tl L L oy

pOSSI bl e t ass subs | e ne to prepare a
patter ned nmedi um In the c f Exa | e 3 t he gl ass
g

substrate ﬁﬁ@PB@eﬁaEHﬁFﬁyea gésé ﬁa&ﬁeﬁlé PRE rBFﬁ&eﬁle msubstrate, but

even in cases where another material 40 provided in the 1st enbodi nent
such as necancenbraf exrgée-ghaRAcBAILEESr, TQIHES CE&r BF GsMAFBELIChitri de
or netal carbide, for exanple, is enployed, the sane effect can be produced
as that of fihm gEaaspsmbS%saaeeﬁypeh&ngnngatMéda@tdomréﬁﬁﬁﬁﬁtP@@ﬁ@ﬂ@uons
(concentration, tenperature and treatnment tine of the acid).

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

dashed line-shaped pattern or a concentric circle-shaped

pattern.

EXAMPLE

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

(Example 1)

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

(Glass substrate)

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

Outer diameter: 65 mm

Thickness: 0.800 mm



(Exanmpl e 4) The specific exanple of the magnetic recordi ng nmedi um
substrate in the above-described 2m enbodi ment and a method thereof wll
be described in Exanple 4. Herein, a nethod of conducting a dry etching
treatnment in the 15t enbodinment will be described. The di nension and so
forth of the glass substrate enployed ig,Exanple 4 will be omtted since
the glass substrate is the same glass substrate as in Exanple 1. (Coating
of releasing agent) The rel easing agent enployed in Exanple 4:
OPTOOL ( producedSByLaneKrRugRDESTRI ES; 2 LD, ) was utilized as a
per fl uoroal kyl sil ane coupling agent, and DEMNUM SOLVENT (produced by DAIKIN
| NDUSTRI ES, LTD. ynwaddiltibnzednasmarpéplksugleakkglbbigetdescovpmsed of
Then, a rel easing agent of a predeterm ned pattern was coated on the glass
substrate Wi pogeklinnpakat glgssThe paldderim prepaiedihere was designed to be
a honeyconb- shaped

(Acid treatment)

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

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

seconds.

(Magnetic film formation)



41 pattern havi ng hexagonal shapes in conbination. The pattern w dth was 60
nm and one side of the hexagonal shape was set to 250 nm (Magnetic film

formati on) A magnetic filmmade of a CoCrPt alloy was forned on the
gl ass substrate surface which was subjected to an acid treatnent via plasna
CVD to prepare a magnetic recordi ng nmedisym (Eval uati on) After

formng a magnetic filmon a glass substrate, the glass substrate surface
was observed. It was confirmed that no rmagnetic filmwas fornmed in the
regi on where a r &f&gsi Ag Fagede wes te SRGEE tighd 3 Shagifét ifOTaM P Hor ned
in the region where a rel easing agent was not coated. By this, a magnetic
filmof thgldes rsabgiatater mwefaqeosdiishe was mulijsgaheail op a-?lrgl%ssisi substrate
via a sinple nethod to prepare a DT nmedi um In addition, the

above- descrgrkednetlteasianGragidrimy am exayntelc afidld hien sdneclef$ 804 wean be
produced as above even though a triazinethiol based rel easing agent or a

fluorine basRePhesRNTRNS © RS WKk MRECQ RKERHAR g dieerh by
Mat sumura O | Research Corporation) are specifically utilized as anot her
rel easing %%gﬁetlc recording medium.

(Evaluation)

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

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

temperature and treatment time of the acid).

(Example 2)



42 In addition, in the case of Exanple 3, the glass substrate has
been enpl oyed as a nagnetic recordi ng nmedi um substrate, but even in cases
where another material 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 same effegp can be produced as that of the
gl ass substrate. (Exanple 5) The specific exanple of the magnetic
recording nedium substrate in the above-described 3rd enbodinment and a

met hod t hereof wWih¢ pRedeSifi pEAMPhSERANPRE BAIPEEAFn S5O LBIpBEG & et hod
in the 3 enbodinment will be described. (G ass substrate) A lithium
silicate basbdtrayst ahl thedapbassdebtaibed 12 opedineit andct ingthed
enpl oyed in Exanple 5. The dinensions of this glass substrate is shown

bel ow. Qut ehedbafeivenl B8 decthiibkdesis: ERafplem2. Herein, a method of

conducting a dry etching treatment in the 1°° embodiment
will be described. The description of the dimension of the
glass substrate employed in Example 2, and surface
roughness Ra before conducting a dry etching treatment will
be omitted since the glass substrate is the same glass
substrate as in Example 1.

(Dry etching)

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

The above-described glass substrate was subjected to

a dry etching treatment, and the substrate surface on which



As to a substrate material, photosensitive glass produced by SUM TA Opti cal
A ass, Inc. was enployed. (Exposure to UV radiation) The
above-descri bed gl ass substrate was exposed to UV radiation enploying a
patterned mask to crystallize the substrate surface along the pattern. The
20 nm pitched 43 excellent pattern in which crystallization was locally
accel erated was formed via 25 pul se exposure at a power of 200 mV enpl oyi ng
KrF excimer |aser having a wavel ength of 248 nm As for the pattern

prepar ed heperebiiss whsafogmede hash @ SUrddged HTOMIME FoRA (ﬁfpefl concentric
circle. The square 50 nmon a side, and an interval of concentric circles
was set ton®S nm (Magnetic filmformation) After an underl ayer was
formed on the glass substrate surface which was exposed to W radiation via
sput teri ng,(vagrRgnet ira 1 leormeda cef) a CoCrFePt al loy -was fornmed to prepare

a magnetic recordi ng medium (Eval uation)

After an underlayer was formed on the glass substrate
surface which was subjected to a dry etching treatment via
sputtering, a magnetic film made of a CoCrPtNb alloy was
formed to prepare a magnetic recording medium.

(Evaluation)

After forming a magnetic film on a glass substrate,
the glass substrate surface was observed. It was confirmed
that a magnetic region exhibiting excellent magnetic
properties is formed only in the region havening been
subjected to a dry etching treatment via film formation. By
this, a magnetic 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 15t 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 formng a magnetic filmon a glass substrate, the glass substrate
surface was observed. It was confirned that a magnetic filmwas formed in
the region crystallized via exposure to UV radiation. By this, a magnetic
filmof the desired pattern was possible to be forned on a gl ass substrate

via a sinple method to prepare a patterggd medium (Exanple 6) The
specific exanple of the magnetic recording medi um substrate in the
above-descri bed 3rd enbodi nrent and a nmethod thereof will be described in

Exanpl e 6. (B&kpePde &)nethod of 44 conducting a heat treatment in the 3/11

enbodi mrent w Il be described. (A ass substrate) Crystallized gl ass was
enpl oyed i n Exanffhe 6pecific example of the magnetic recording medium

substrate in the above-described 1°° embodiment and a method
thereof will be described in Example 3. Herein, a method of
varying the composition of the substrate surface in the 1%t
embodiment will be described. The description of the
dimension of the glass substrate employed in Example 3, and
surface roughness Ra before conducting a dry etching
treatment will be omitted since the glass substrate is the
same glass substrate as in Example 1.

(Acid treatment)

A resist for magnetic film patterns was formed on the
above-described substrate. As for the pattern prepared
here, bits were arranged in the form of a lattice. The bit
dimensions were set to a strip shape of 30 x 60 nm, and an
adjacent bit interval of 150 nm. In the case of a soda-lime
glass plate as a conventional glass substrate, the
substrate was subjected to an acid treatment employing 0.5%
by weight of a sulfuric acid as a treatment solution at 50
°C for 60 seconds to pattern the region of a composition
having extremely small alkali component onto the outermost
surface portion of the substrate.

The above-described glass substrate was subjected to

an acid treatment, and only the alkali component on which



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

utilizing PReYBEASHONAEF LOEMCHa¥aFoFREECEA VERY EFGFECHESer WheF Shvatde
substrate to provide heat in the formof a spot. Crcular bits were
arranged i Aurfiackocemppsatdpncwest Negdgh . a tiiguacgirnsieximipd tisik di anet er
was set to 65 nm and the nit interval was set to 80 nm (Magnetic film
formati on) excellenA wagnebiditlyl mithde cbniaChFeliglal lody Mas Thened on the
gl ass substrate surface which was subjected to a heat

region in which a resist was formed exhibited a contact

angle of 37°, resulting in very bad wettability. 1In

addition, wettability was evaluated with distilled water

employing an automatic contact angle measuring device OCA20

manufactured by EKO INSTRUMENT CO. LTD.

(Magnetic film formation)

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

(Evaluation)

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

In addition, in the case of Example 3, the glass

substrate has been employed as a magnetic recording medium

substrate, but even in cases where another material



45 treatnent via sputtering to prepare a nagnetic recordi ng medi um
(Eval uat i on) After formng a magnetic filmon a glass substrate, the
gl ass substrate surface was observed. It was confirmed that a magnetic film
was formed only in the anorphous regi on obtained via exposure to a heat
source. By this, a magnetic filmof the gesired pattern was possible to be
formed on a gl ass substrate via a sinple nethod to prepare a DT rredi um
As described above, in accordance with any of Exanples 1 -
possi bl e t P¥VFifdachetiddte o pﬁ‘ﬂ‘P@ﬁihm%ﬁttﬁ‘écguﬁ§t¥“§f:élsu?‘fe5§% Biflﬁﬁr't Pally
treating the magnetic recordi ng nedi um substrate surface. Thus, after
form ng gr cRmiscoWudimaE@Ese, resomlicg), metia zibsideter sm#‘f%l:e or
formng a nmagnetic filmon the glass substrate, it beconme possible to
prepare a Rarmidia)mfvr expaipls neis netbloged a tthesi syhe effdod, camn nce no
groove has to be forned on the magnetic film

produced as that of the glass substrate by changing the

acid treatment conditions (concentration, temperature and

treatment time of the acid).

(Example 4)

The specific example of the magnetic recording medium
substrate in the above-described 2™ embodiment and a method
thereof will be described in Example 4. Herein, a method of
conducting a dry etching treatment in the 15 embodiment
will be described. The dimension and so forth of the glass
substrate employed in Example 4 will be omitted since the
glass substrate is the same glass substrate as in Example
1.

(Coating of releasing agent)

The releasing agent employed in Example 4:

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

Then, a releasing agent of a predetermined pattern

was coated on the glass substrate via softimprinting. The

pattern prepared here was designed to be a honeycomb-shaped



46 CLAIMS 1. A magnetic recording nmedi um substrate conprising a circul ar
pl at e- shaped substrate nmade of a nonmagnetic base materi al, wherein a
conposition in a predeterm ned region of a surface of the substrate to form
a magnetic filmon the surface is different than in another region of the
surface. 2. The magnetic recordi ng nedyym substrate of Claiml,
wherei n the nonmagnetic base material conprises netal, netal oxide, a
sem conductor, glass, ceramcs, netal nitride, netal carbide or a resin.
3. The magRétiterrebavdngghexgioenedulfdepste iaf comiiimation. TheyRatéEpnnt he
predetermned region is in the formof a point-shaped pattern, a
radi at i on- shdpbdwpst 66r mm, a alnglt oinee-ssldgped Fdist dexagpriadneegre-vsimped
pattern, a dashed |ine-shaped pattern or a concentric circle-shaped
pattern. set to 250 nm. '
(Magnetic f£ilm formation)
A magnetic film made of a CoCrPt alloy was formed on
the glass substrate surface which was subjected to an acid
treatment via plasma CVD to prepare a magnetic recording
medium.
(Evaluation)
After forming a magnetic film on a glass substrate,
the glass substrate surface was observed. It was confirmed
that no magnetic film was formed in the region where a
releasing agent was coated, and a magnetic film was formed
in the region where a releasing agent was not coated. By
this, a magnetic 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.



4. A magnetic recording nmediumconprising a magnetic filmforned on a
surface of the magnetic recording nedium substrate of Claiml1l. 47 5 A
nmet hod of manufacturing a nagnetic recordi ng nmedium conprising the step
of : formng a magnetic filmon a surface of the magnetic recording
medi um substrate of O aim 1. 42

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
provided in the 1%t embodiment such as metal, metal oxide, a
semiconductor, glass, ceramics, metal nitride or metal
carbide, for example, is employed, the same effect can be
produced as that of the glass substrate.

(Example 5)

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

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

Outer diameter: 38 mm

Thickness: 0.25 mm

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

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

substrate surface along the pattern. The 20 nm pitched



43

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

(Magnetic film formation)

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

(Evaluation)

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

(Example 6)

The specific example of the magnetic recording medium

substrate in the above-described 3"@ embodiment and a method

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



44

conducting a heat treatment in the 3™ embodiment will be
described.
(Glass substrate)

Crystallized glass was employed in Example 6.
Specifically, zero expansion crystallized glass
ZERODUR, produced by SCHOTT AG, was employed as a substrate

material.

Outer diameter: 48 mm

Thickness: 0.508 mm.

(Heat treatment)

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

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

the glass substrate surface which was subjected to a heat
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treatment via sputtering 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 only in the amorphous
region obtained via exposure to a heat source. By this, a
magnetic f£ilm of the desired pattern was possible to be
formed on a glass substrate via a simple method to prepare
a DT medium.

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 f£ilm on the glass substrate, it
become possible to prepare a DT medium or a patterned
medium via a simple method, since no groove has to be

formed on the magnetic £ilm.
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CLAIMS

1. 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 film on the

surface is different than in another region of the surface.

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

nitride, metal carbide or a resin.

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

pattern.

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

substrate of Claim 1.
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5. 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 of Claim 1.



