1 SPECI FI CATI ON MAGNETI C RECORDI NG MEDI UM SUBSTRATE
AND MANUFACTURI NG METHOD THERECF, AND MAGNETI C
RECORDI NG MEDI UM AND MANUFACTURI NG METHOD THEREOF
TECHNI CAL FI ELD The present invention relates to
a substrate for a magnetic reaording nmediumapplied to
the substrate provided in a magnetic di sk recording

device, and to a met hod qf ing the magnetic
e

recordi ng medi um substr he magneti c recordi ng
medi um BACKGROUND

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 recording device such as hard disc drive
device (HDD) or the like, and a perpendi cul ar magnetic
recordi ng systemis being put into practical use.
Thi s perpendi cul ar magnetic recording systemis a
recordi ng system by which a magnetic recordi ng nmedi um
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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.T. Publication
No. 5-28488

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

No. 2005-293633
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O P.I. Publication No. 2005-293633 3 DI SCLOSURE OF
THE |1 NVENTI ON PROBLEMS TO BE SOLVED BY THE | NVENTI ON
However, a flat plate substrate made of nonmagnetic
material is utilized for a coAventional DT nedium and
it is desired to |lamnate soft magnetic |ayers and

%é‘aﬁé %ﬁrmﬁ%mﬁ%t rate nade of nonnagnetic

, _ patterning with a nanoinprint
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medi um Such the patterni ng processes are conplicated,
and prBiReEn & doladmpfatargsositaprade e IREEETIC
of fabricating the magnetic recording material to form
e ter el anpuntibfzedchrdi ageceapeactignah Rhenediyge, and it
;gGEZSired 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



In the case of a pattering nethod after formng a
magnetic filmon a substrate made of nonnagnetic
material, there is a problemsuch that the substrate
surface is roughened, and nmagnetic properties are
deteriorated, since clean magretic filns are
processed. This invention is to solve the
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easy preparation of the DI nedium and the patterned
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provi ded a nethod of manufacturing the magnetic

recordi ng nedi um substrate, a nmagnetic recording
medi um and a net hod of manufacturing the magnetic

MeafnEdirod sorgiEU PHEMRPANBLENSSOLVE THE PROBLEMS
(Structure 1) A nagnetlc recordi ng nmedi um substrate
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nonnagnetlc ase nateria wherein a predetern1ned
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e S rrace 1s nore roug hene

anot her region of the surfac ctur.e .
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1, wherein the predetern1ned regi on has a surface
p@ugh§@g§apg of Ahe pybgprate 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 3) A magnetic recordi ng nedi um substrate
conprising a circular pl ate-shaped substrate nmade of a
nonmagneti c base material, wherein wettability in a
predeterm ned region of a surface of the substrate to
forma magnetic filmon the sgrface is different than

;F anot her regiog of the surface. (Structure 4)
magnet i c recordi di bst
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base material, wherein a conposition in a

BeeleRcpfi hBE FE§EBRcof a surface of the substrate to
form 5 a magnetic filmon the surface is different

t han i fStametberer ehi bnmagne hec suefareéing medium substrate
(Structure 5) A magnetic recording nedium substrate
conprising a eircullar pllate-shaped substrate made of a
nonmagneti c base material, wherein a rel easi ng agent

henRagMEbded bAsa ﬂ&@@@&ﬁ&”lﬂﬁdréeglanreﬂeasiugfagenﬁfls
the substrate not to forma magnetic filmon the
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nitride, netal carbide or a resin.
separate from the magnetic film.

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

(Structure 7) A magnetic recording medium substrate
comprising a circular plate-shaped substrate made of a
nonmagnetic base material, wherein a crystal structure in a
predetermined region of a surface of the substrate to form
a magnetic film of the surface is different than in another
region of the surface.

(Structure 8) The magnetic recording medium substrate
of Structure 7, wherein the nonmagnetic base material

comprises crystallized glass or a polycrystalline body.



(Structure 7) A magnetic recordi ng nedi um substrate
conprising a circular pl ate-shaped substrate nmade of a
nonmagneti c base material, wherein a crystal structure

in a predeterm ned region of a surface of the

substrate to forma magnetic fg I mof the surface is
different than in another region of the surface.
(Structure 8) The etic recordin di um sybst r at

of Sir LERebITO AL EhR PREPERTeGRET o BAbe s papotrate
conprises crystallized glass or a_ polycrystalline ,
p6dyny ene of Strucku&efreé 9) SThWDRAGAS: F&er BESAGLRyMIned
medi um substrate of any one of Structures 1 - 8,
vhgiennishenptbdetform pédar pgiiok -shapgdt RAtLerm of a

poi nt - shaped pattern, a radi ation-shaped pattern, a

katit heeonhapagefapbererna honeytdck-shaped pattern, a
dashed |ine-shaped pattern or a concentric

sbheleopBapadprat betitern, a dacBeBUctinee shdpel pRthetn or a
of manufacturing a magnetic recordi ng nmedi um substrate

EOMRELELNQ B1ckdculahlaarelaped substrate mde of a

nonmagne ase mate , conprising the step of
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(Structure ), e nmethod o ryct.ure co r}iég%e_
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of the substrate after conducting the acid treatnent.
eBapect sibstzpta medeo@fof MRS dak smigrtetiial
recordi ng medi um substrate conprising a circular
ploatoeri shage ¢ heulsttepatod  wadelusft iaon emmagrist iteagdsent for a
material, conprising the step of conducting a dry

ehreliche rivieaidrerg ifoer of pr edatfercs ndd ttegisubsafrade.
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 13) The method of Structure 12, conprising
the step of coating a rel easing agent on the surface
of the substrate after conducting the dry etching
treat ment. (Structure 14) A method of

manuf acturing a magnetic recorrdi ng nedi um substrate
conprising a circular plate- 7 shaped substrate nade

of a non netjc base terial, conprising_t 2N of
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a surface of the substrate not to forma magnetic. film
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predet ermi ned nonmagnetic regi on of a surface of the
pubsetarwinedsepgianeofr ansukéantghét LBef FpRstrate not to
(Structure 15) A nmethod of manufacturing a magnetic

eeeqr di nggnediumfsuhsbnatbecsnpfasengoa coptangra releasing
pl at e- shaped substrate made of a nonmagnetic base

ggkaci ah, acpBBkseRfiihba sbepagheeiposiendon of a surface of
predeterm ned region of a surface of the substrate to
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manutacturing a magnhetic recordi ng nedi um substrate
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substr R ape olycrystalline
g e

t he substrate. (Structure 17), The net hod of
shepedussbBs ragenpridsi 9 thECHEFNGT 16 hasien alattﬁglal ,
surface of the substrate to a spot-shaped heat source
ronpedts inlge tinee détegr tifn@kpasgingn.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



(Structure 18) The nmethod of any one of Structures 10
- 17, wherein the predetermned region is in the form
of a point-shaped pattern, a radi ati on-shaped pattern,
a lattice-shaped pattern, a honeyconb-shaped pattern,
a 8 dashed |ine-shaped pattemn or a concentric
circl e-shaped pattern. (Structure 19) A

recordi ng ne un1conpr|3|n n
e L
substrate of any one of Structures 1 - 9.

PEEERERure 20) A nethod of nanufacturlng a magnetic
recordi ng nmedium conprising the step of formng a

nmagnet {SEFuCEuDLA B9bubfmeEnefiehEcrayALhy cne@ivRdFAgPrising
medi um substrate of any one of Structures 1 - 9.

4Shagnetie 2ilmAfpegadt bo resordang wédicbm wegpeksing

a magnetic filmfornmed on a surface of the magnetic
reeerding medium substrate prepagednbyothetrathadesf 1 - 9.
any one of Structures 10 - 18. (Structure 22)
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conpr|S|ng the step of form ng a magnetic filmon a

%&%88fmgpguﬁaggghg%lgﬁﬁgf@h@gsggg'B%'%BQaaﬁgts magnetic

one Structures 10 -

H

p
%glm 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.



EFFECT OF THE | NVENTI ON The present invention
enables to partially forma nmagnetic film since
surface roughness of the substrate surface is
partially different, whereby a DT nmedi um and a
patterned medi um are possi bl esto be easily prepared.
Further, the present invention enables to

partl form na netic fl| e ilit .

Phe sUBSTTAFE sErf ageor s pat tTARTICH P LAY tordathyarsy
a DT nmedi um and a atterned nedlun1 e poss B e
Basy| § BRrepaFég. film, Slﬁa?twsFtaPﬁilEVeganF Fn§BﬁFP5ﬁte
enables to partially forma magnetic film since a
ﬁeréagengsagéﬁtlaé1waﬁ@ﬁéﬁr§néoawéér6HYtﬁeD§u8§ﬂFHWeand a
surface is partially different, whereby a DT nedi um
padterpadtmedédmnadbuppaséb@esSbbbe tesbéyepsepgred.

pr epar ed. Furthernore, the present invention

enabl esutenhealt takl yrésentainagneion &hbblesi noepartially
crystalline structure of the substrate surface is

paLhi al hygakthier eqtm, W@@h@EyaargieEEQhénhgéﬁtals partially

pat t er ned ned|un1are possible to be easily prepared.

coggglPgnogthsEHEt?gggEgﬁg@aEMBQQIB§¥E§ally 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
15 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



[ The 1st enbodi nent|] A magnetic recording
medi um substrate relating to the 1st enbodi nent of the
present invention and a nethod of manufacturing the
magnetic recordi ng nmedi um substrate will be descri bed.
A magnetic recordi ng medi um subpstrate enployed in the
1SL enbodi nent possesses a circul ar pl ate-shaped
substrate, and a through-hole js forned_in th r
erosrathaonetivh SUPRLERRA KS heulGRAtBsr, aaoFEREE for a
used as a substrate for a hard disk and so forth. Thjs
hagretiekr 8B8r 8Pn§oKERI unfRIDIIFHIRETS ?ﬁﬁﬁ?é%n%imeghum
nonmagnetic material, and exanples of the nonmagnetic
gabetratei hel uddei afr ganPemAAREELEl BasaEhads ABflgpxamples
net al oxi de, a sem conductor, glass, ceramcs, netal
oft thdenomebghetcacbindeecandlsdntantk, ioprgesinsmaterials
In the case of the 1st enbodinment, a region of the
subst 63t ResHNf agethn whiak, aaneegnetbaduayer,i glaasy to
be prepared, and another region of the substrate
éHEgﬁﬁggknm@@?ﬁhnﬁtgﬁaggth%th@yﬁérb§d€|BEHC%btbetﬂ? or
prepared are forned by partially varying the surface
congigion of the magnetic recordi ng medi um substrate.
EEF Exanple, the region of the substrate surface in

ich a magnetic |ayer.is_gasy.to .be prepared.i s
fornedl?lfgﬁycﬁﬁ?tpﬁlF?ev&ryf%ﬁféﬁhme e %bﬁﬁﬁﬁé%%‘%% the
t he magnetic recordi ng nedi um substrate, or g%) by
pubSLAPLY GHIFPRS LRe VBaRPoS MRIRSSCt HEYSTr 8§35y P be
Sur face roughness>
prepared, and another region of the substrate surface in

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

First, a method of partially varying surface
roughness of a substrate will be described. For example,
the surface roughness of the substrate is partially varied
by patterning via nanoimprinting, and by conducting an acid

treatment or a dry etching treatment for the magnetic



First, a nethod of partially varying surface roughness
of a substrate wll be described. For exanple, the
surface roughness of the substrate is partially varied
by patterning via nanoi nprinting, and by conducting an
acid treatnent or a dry etching treatnent for the
magnetic 11 recordi ng nmedi um substrate surface. The

regi on.,of the,substrate surfac whi s jec
Leloetany, uadian: SuPBkeay SRERRRE: iat i R BELhE
roughened. That is, the surface.,is relativel re
robghEREE FHEAR2ERat WBECANSEhEFLIEGEEA B9 Bar %Fg& yreatment
conducting an acid treatnment or a dry etching .

breat dent etEbAngx &wphsnente pat terghepedi-nefhatala, the
surface treatnent (a pattern in a |argely roughened
sagirapeofist ke lautfrate) moxef aomgticasda theomehpitc of another
pattern capabl e of easy awareness and identification
ekghesi bioparthhghyi eohyRickied by acpd mtreshaped or a dry
patftern (bitmap), a radiation-shaped pattern, a

'ggﬁgg&;&Q%B% cPRl t efBr axBRPEYCOPRe SPaPedrRabbehined via a

i ne-shaped pattern, a concentric circle-shaped

pattern or the |ike._ Eur , <th R, Wi 3 .
8HF§Pﬁ§d% PEHRE" s ?f&békggéaﬁ%e%ta%?ﬁ%éhef% T i
der to conduct patt resj st

nm In or erni.n i
BB EEACRE g HAFTED GoPuSRGTEIBarT R g epeble of
patterns are formed with respect to the resist Eé{ .
esisyg awaresiessuipnsb lidensd figatdom vf FPSid Magidticl 18
film and then an acid treatnent or a dry etching |
toygetfiedt bys ac gredudt-ethape d arak tegrf déd fmapghnés agfiation-
the substrate. For exanple, a resist layer is forned
ighaieel geneeit,i & i ied-etmpatd preecteter, nisndpneycomb-
intervals, and then the regi on where the surface
IQUPETRttEdn, 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



is varied in the concentric circle formis fornmed by
conducting an acid treatnent or a dry etching

treat ment. For exanple, in cases where a
magneti ¢ recordi ng medi um substrate before conducti ng
an acid treatnment or a dry etghing treatnment has a
surface roughness Ra (JI SB0610) of about 2 nm surface

- h Ra i tially set .t 4 - 10
Lo anated, B LR AbhcRphi bk toaR 18 Hormed by

treatnment. That is, the surface is relatively 2 - 8 nm
rEREUESHHHe ABJ AChEN tERALTENta RSt ReArYe§itGhipy treatment.
partially conducting the acid treatnent or the dry

et chi ngorr eaamphe, in caseA wbaventi vaghesicongcarfdng

a fluorinated acid or the like is utilized for the
aeldutn eabsRrbteAbeoird conceritiaki an aicid @@Eatm@3di or a
by weight is preferable as the whole acid, the

hrSabrenl nheRPebRhene hasPheferdblde @ougdlicees ®ad (h1e-
treatment tinme (imersion tinme) is preferably 0.5 -

ecen uist e i-nat i | ect
B TR ER T 2iler ol o anart Cor R (e engmer Ly et
recqrdi medi um substr at e d the Jnten r t

SR dati 0 Bofy Crodvardngelte Wid REINERA 8 B ary
fluorinated acid as a principal co nent i s .
Srefdrgblt& SRt tespeettt 65a §P§S§HggﬁgFréFeFeéﬁBlvelY 2 -8
fluorinated ammonium a hydrofluorosilicic acid, a _
mypdroziel soughgsied them tthiad & @noihay magiemadivd Rertially
the like may be added, if desired. As to a netal

sobshucatiag ahe B3 izcitdesdimegitechf tdm tdry grtodping treatment.
consi sting of a hydrochloric acid, a nitric acid and a

sul f ur hC caeive@nt@bna lMmsxednaciadiian whifdloplimsaledacicdsl or the
are mxed is preferably usable. For exanple, in the

Ga%e qfs QAR irnalcrRl Wil sfisidat e aa achard
di sk substrate, a surface roughness Ra of 0.2 - 1.0 nm

et eﬁ%rrfa%%.%r%%gigg)gh 3 I_ev‘,,%% gﬁ{'vﬁ I&uﬁ@%ﬁ&able as the

conducting a ric acl reatnent at 20 C for

10 - 50 seconds | Qyin . 1% by wei ght_ of t
I‘?chﬂ’c tgiﬁ g_r{pea ergc TR atureqolns é%r%%%gably 0 - 80

rve | C

apparatus (Reactive lon Etching: R E) is, enployed for
e @tr’éjhuitﬁ’g(j% (AR T U Gfmq%@diﬁﬁgrs'cfo%esp £ éﬁaﬁoee@bly

to a substrate via introduction of fluorocarbon based
Fas sudih s seprgls .CAB8itebdengarbiaatdogri fgn be selected
treatnment. Further, argon (Ar) ion mlling is
dff eetrisd@leration 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



A region of the substrate surface which is nore
roughened than anot her regi on by conducting an acid
treatment or a dry etching treatnent is of easy
magnetic filmformation, or of difficult magnetic film
formati on. Whether or not theigagnetic filmis forned
on a region subjected to an acid treatnent or a dry

etching.trea nt depends on the material _of th .

S GHePRLCFER ERam: FBSr EFREPoFTTAGEEGRE PEofs W aRgERLoric
Is, a magnetic fil mbecones easy to be forned or N
arifi cal PiEsiBeafdfneddor §UHSHEIF0BGRENeY 24TEEGRoACIT 1N
depending on the material of the magnetic filmand the
Whiighf pioirag sondst RoRsMiAEEoRE] ﬁgﬁ%,eraiwlyetlﬁaﬁéet- hefor
pattern obtained via a surface treatnent (a pattern in
axhapgel yinoupbeneder edi ancohvehe ispeflaeéymtioua substrate
poi nt - shaped pattern (bitmap), a radi ati on-shaped

pat hehArdaghiakt kaesshaped pakiefacearbosdyessbrahaged.2 -
pattern, a dashed |ine-shaped pattern, a concentric

EKBCEQTggaHF%P%?BE%ergghhg%slh%%elf@%ﬁegec%ﬁugﬁeﬁed by

magneti c fi a poi nT-shaped pattern, a

radi.ati on-shape [ l.at tiLce- edpatt eNsd 10 -
T ER R i el LA D K
attern, a concentric circle-shap pattern.or. th .
Prgeconds emphpyiag Oofé 55 L8 %%hi%%ﬁaaéfgﬁo hloric
recordi ng medi um substrate as well as both surfaces of

elkédmagnetic recordi ng nmedi um substrate may be

subjected to an acid treatnent or a dry etching

t r eat mBntrebotpaet iahl ptehingsappasetisugReassige é8eh

of both substrate surfaces. <(2) Conposition>

Nexthing :MeirEod ief epariidyvald Y orardpiyne tidie nonnposi tiromFofbias
the substrate surface will be described. Also in this

&3S @pdute sOPMRYSIild ARAfi dde s ubHuriterasy feee dirtroduction
partially varied by patterning via nanoi nprinting, and

B SORUBBA AL IR S e o]0 ot o
A% TR SEpriReRe bEEBA0RE) "e8n 12 ing s
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



15 region having a different conposition) is set to a
poi nt - shaped pattern (bitmp), a radiation-shaped
pattern, a |lattice-shaped pattern, a honeyconb-shaped
pattern, a dashed |ine-shaped pattern, a concentric
circle-shaped pattern or the i4ke. Further, the
pattern width obtained via the surface treatnent is

referablLy 5 - .50 nm Furt her, e cat e
Bt Ste PEeRBleRanat BY°cBRUGE Figoan che: RedHEki B Biin and
but the conposition of the substrate, surface may be
EBaghéhBdRFPABEL CPBHGRAAPRY tHEER $%¥eq§%r?%kﬁ9Tﬁfthe
the condition of the acid treatnment or the dry etching
pabhempnobtained vAp acpursarectE@akmeRt he gréhpr™ 10 @
consi sting of a hydrochloric acid, a nitric acid, a
sab§ueiiycraocgtienad aegtibo afi theasvafbori c tachdpoant -shaped
citric acid, a formc acid, an oxalic acid and a
phueeirpatpdraaby, ar radibxeenashdped whitckrpl unallattice-
acids are mxed is preferable for an acid treatnent. A
Uhh béegaﬁEbgnQOEC%Bhé Lo -8haPed0Rhtteldd By deehelt line-
I's preferable as the ol e acid, the treatnent
t erature s pref - _ e
PRABER HeEskB T SErtRet e ety ST re ot ek the
seconds. Sui.tabl e, conbi nati ons can _be sel ect. [

LdKSi dEPETEGH B Fﬁt@rﬂﬁﬁnﬁg&ﬁegﬁﬁ ch?atﬁ%hﬁggﬁgﬁﬁ§d
recordi ng nedi um substrate and the intended.treatnent
pRLietPon 23afafg atHese shagges Pattern, a laghicerahgpsd
when a fluorinated acid is applied to a glass _
sabserat e 2 Acheysomatsbdres dattesmed dasheq dwne-shaped
concentration of at nost 0.1% by weight is preferable.
diticleet, as dohcanmtial clitester-athapesn mditeegelcgrttée like.

romthe group consisting of a hydrochloric acid, a
nitricragkdeandoneslfitbice agi dheomagnritied racioddimg medium
whi ch plural acids are mxed is preferably usable. For

XA Bt d %st RR1G2S8 Yot NursRetd &€ t3fe dagnetic

conventi on netallic material, an oxide conposition

SRS ) L L e e et

i ng treatnment with a

S . : . 0 :
g%;%%%ggﬁégngg%%ggﬁa Cf?%%“éégéé%éég é%c§§f@f§&fyﬂéﬂgy

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



Wettability on the substrate surface can be varied by
conducting an acid treatnent to vary the conposition

of the substrate surface. A region of the substrate
surface in which wettability is varied is of easy
magnetic filmformation, or ofsdifficult magnetic film
formati on. Whether or not the magnetic filmis forned

on a region in L wettability.Ls ried pend N
fralohs BrTartor Thetrhonb renphEit SRl e pFFrER o WPt
conditions. That is, a magnetic¢c film becones easy to
$eaped neat beryi {PLEURP) t o béa?b?ﬁéanrﬁhapgggPﬁﬁt¥ﬁnf a
which wettability is varied, depending on the nateri al
battheenabapeficrattarandat henevFanbPofhrR§IcBABFEFBns2
Accordingly, by setting the 17 pattern obtained via a
sashadelineatheped(pattern, i a aoneghonicncihicdh-ahapedh
is easy to be formed because of different wettability)
bt BePAi 8- shapedkpat trRE K | NElpg , pat teuh aridrh shispethed
pattern, a lattice-shaped pattern, a honeyconb-shaped

past EQ’ﬁarggégegrEhEﬁéﬁBa@gdPEétégéﬁlyaSCOngenthC
circle-shaped pattern or the Tike, forned can be a

MagNet G LhL Ofnd BObDL730BPEA-PALLELR. rBughened by
radi at1 on-shaped pattern, a |lattice-shaped pattern,” a
honeyconb- shaped . patter a dashed Line-sh .

partigrhRing @BnégﬁﬁriEeégpgpgls%gge&£6a€PgP%ggglgﬁeOf the
like. Wettability was eval uated_ vi a neasur enent
stibgatatec 6HrAeceafgle PearavgheRRPp ML thGULx £QUEBRAINg the
wettability had a contact angle of 5 - 30. d ass

exbEbiratrg sexfelkeby ®acecondpéioanef k&g acdeéntaeptment or
angl e of at |east 40. Furt her, one surface of

the Emgnetichinecardibngemedi um substrate as wel | as
both surfaces of the magnetic recordi ng nedi um

substrahe;pay beilsubeacEednt @hangaoug tbesteedngt of a
partially vary wettability on each of both substrate

%gg&%%%ioric a&ﬁdweétnﬂ@?ﬂ@wdgﬁﬁ,u%a@diﬂﬂﬂidf&tid, an

netic recordi ng nedium substrate in the |et
SHRRYLIE Y ) e, diae s I maneldie [ SParG acia
%%gpg%i?@l %Z:tig iatg}hdg %1%&%&%: ’at 5 .,g:ori naClmui &d 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.



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

nitride, netal carbide and so forth, or resins.

Alum num for exanple, is utilized as the netal. Wen

an alum num substrate is utilized as the magnetic
recordi ng nmedi um substrate, atéer producing an
aluninun}glate in the formof a circular plate via

press in he surface ' e

grindlﬁnyp ¥%§%£%g P Bees sf%f?%ygéﬁg%hgﬁégrgs %?plled to a
accuracy, and a washin rocess to_spooth the surface.
8Li6%| FrbatEGFase, APGRIAGEFRI B4tS HFRSSTBRCt AL i ke

for exanple, is usable as glass. In addition, an
appEphbuat §Pasefsabstpatel - é’cPYSWQPBPEeaSgP§§§erable
substrate or chemcally reinforced glass is usable as
Bugthss, sabstpatemetal subPheate,ghasscidbselarsefdsfrom the
utilized as the magnetic recordi ng nmedi um substrate,

theugl asasmptengabfi & hApbiredhlendct heidel bedigkdssacdd and
subjected to press nolding to prepare a circular

Bl sherabapedcghassrsHbat kalieacIRein Whectl 836ral acids are
substrate surface is subjected to a grinding/polishing

B£9888§s ngérghgphgggki OfF@fcéﬁéﬁgleanﬁnatM@SQéQQ of a

rocess e sur Usabl'e exanpl es

8, TbSbr B e, b P L B R EPIAT, s
ni obi um oxi de, zi nc oxi de, V&ﬂ&dlUﬁ]Ode%

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 f£ilm 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



19 chrom um oxi de, manganese oxi de, iron oxide, cobalt
oxi de, nickel oxide, copper oxide, nolybdenum oxi de,
tin oxide, indium oxide, gernmanium oxide and so forth.
Usabl e exanpl es of sem conductors include silicon,
germani um selenium GaAs, InSp, CdS, CdSe and so
forth Usabl e exanpl es of ceramcs include mullite,
cordierite, zircopia, zircon nst a
SebTRrn g bes EiacRnenaiace: CroRlrert ThEHER e
so forth. Usable exanples of netal nitrides jnclude
BEURPAUEN nVREFRe2 HALRi Ufn RREY Be, b?nﬁ?ﬁﬂ?ﬁ befawse of
chromumnitride, silicon nitride, germaniumnitride,
¢ifaerent nivettalellztytohPum BPLRE dehapafaprbkeHARt (PEmaD) ,
and so forth. Usabl e exanpl es of netal carbides
anghdtlet sohi shapedr padeetS| Cp, latt aneushgpedi dettern, a
zi rconi um car bi de, ni obi um carbi de, tantal um carbi de,

hYAReSteMbCcanlpee padteenf oat Bashed lin¥ashapedrpatbsrn, a
ot her than a thernoplastic resin, a thernosetting

%ﬁﬁ&gneggcagléeiénbﬁabéﬁ ﬁHE@QEﬁ 5§Stﬂeai§késa?b§mé§ can be

e resin materi e exarrp es o

ernmoplastic,re d

boFOARGFECE 5108, HSHLSE BB ARTELe 2sotacion
clic polyol efi

Pped; RRttarhol §oLoEbnter sBRROQaPRE FS [ﬁ”ehgﬁéyeo&%ﬂ

pol yether imde resin (a PEl resin), an ABS resin,

pbhpedt BAtEEER eadpgheﬂegpﬁe §hPB?dr@§Fﬁe§Hd goconcentrlc

forth), a 20
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



pol yolefin resin (a PE resin, a PP resin and so
forth), a polysulfone resin, a polyether sulfone resin
(a PES resin), a polyallylate resin, a polyphenyl ene
sulfide resin, a polyamde resin, an acrylic resin and
so forth. Further, usable exappl es of thernosetting
resins include a phenol resin, a urea resin, an

unsaturated polyester resin (a BMZ resin an (o I

P8ty SnSerRPEbRuFERFn. Sh3aPe RARBMES! n CSATBbky oS
resin, a polyimde resin, a polyamdeimde resin, a
E@F?EeﬁiégﬁﬁéaiéﬂeSPe§Pﬁt§md°§orF8FPﬁ: In addition, a

pol yet hyl ene naphthal ate resin (a PEN resin) and so

forth Bhumbeuunt | fpredxample, ipupthéizedsagnthetparel. When
ray curable resin, for exanple, a UV curable resinis

ghi hilnednulxsupkesaoct ¥ cuidhkzedr esi nbei mebngéia Yecording
curabl e acryl uret hane based resin, a UV curable

Raekyest 8upaekkkat e abasedpiesiuding M eluabhemepdxye in the
acryl ate based resin, a UV curable polyole acryl ate

Qg?ﬁdo%e '@ig@uygrcﬁﬁ@Q%eV%@Qé&e%%sh%ldﬂngv ¢ukabl@face is
sifircon based resin, a W curable acrylic resin and so
forth. Fur t.her. . ' lLayer -hefare .

SIS RS ERpBedd e RO BYd TS FRRgorE gy Bign
curing reaction nmay be accel erated by using a
BREESENPE SESUToFH 1t RS Cad@S o BEOSERS! L7 EMORED 55
used in conbination. 21 Further, in cases
whigf@cexygen in the air inhibits the above-described
reacti on, exposure to actinic rays can be conducted

under Bpepkijasaaemgdplserealioineganplcate] glasgeprt fhe
decrease or elim nate oxygen concentration. As actinic
naxe, ifefd axechplays,isvisisle ldsghtlaasd U¥nr addation, an
can be appropriately selected, and specifically, W
LAGHRN I8 L iRiina el ectasstutl 4wl plesantsubstrate
invention i's not specifically limted thereto. During,

AR RS Lo AL i GdAYS ddhe Gy
%gr;ghl%én%cr?gf al'so be accelggr at edl by heati ng. ot
Further, a liquid crystal polyner, an

i"&/9%or gani ¢ hybrid resin (for exanple, those

i ncorporating silicon_into a pol r, .conpaone as the. .
noi et y'heid 3s GG IFURSE TeEsh e %ﬁ%%@%ne & magnetic
recordi ng nmedi a substrate. In addition, the resin

|riestastil izt wee d igimm s ubEtiR e ofthe (TS st gt eed
magneti c recordi ng nmedia substrate, and substrates

el ayred ngl tdie glraesents i seiedad e prrRss it t&ng oo
these resins. At |east two kinds of resins nay be

Hregshrand i fderantp conposiented mpyass southec el @cermien, the
arranged for separate layers to forma substrate.

%)J] th @l Rde Qirfadesid sapjdecsdepared by a
mol di ng method such as an extrusion nolding nethod, an
'g”éier?éir&’g}]/ﬂ%’iijéﬂ‘ﬂﬁ%%‘&@esé whegta Rl G GBI ogs 2Bcuracy,
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,



22 extrusion conpression nolding nmethod, a conpression

nmol di ng nmet hod or the |ike. Further, a resin as

a base material preferably has high heat-resistant

tenperature or high glass transition tenperature Tg as

much as possible. Since a maghetic layer is forned on

substrate | nmade of a resin, the heat-resistant

t erature.qr gla Sitl t ratt Tg i :

SFEPEr b1 PR A EnardfRantnp i 8oy EFHE BRLBE ek Rgoiae.

For exang[e, it is preferable to ése a resi.n hgving 4

pésket eSritant CPRRH rQFbgg'owogVQ ENaRELFen TR Cx1de,

tenperature Tg of at |east 200 C Exaqgles of

indiuppprafer egPEMARIPRgOE 1§88t PaNEPEEBn Usable examples

tenperature Tg of at |east 200 C include a pol yether

ofil enneondschotsa PESludei m)ligopol gernanium déeteBiam,

(a PEI resin), a polyanm deimde resin, a polyimnde

ceskn, 1aspol yhenzaodgkedandl eor €sirnh.a BMbIesexamples of

liquid crystal polynmer and so forth. Mre specifically

Listgdcarendghe( RGOAYERD BYuROh4ay cAddaBeedcPokLy FEbR1a,
as a pol yet her sulf one resin (a PES resin),

K'K.) _ |
%’gffggb(%ag%sggt% ggpﬁea,_ aBhaski ¢ sERaukktle), as a

her T'm resin), Torlon (produced by
Sol,va Agv nced Pol.ynmers K. K. a p ﬂ%d &g% £ £
FE%?ﬁgbﬂ F%ﬁv(%F&&&%&daﬁﬁ ﬁPt?ﬁ%%Eheng%éﬁs, %nc.? % 2
pol yi mde resin (a_thernmppl astic nesL%%, Upi.l.ex o
PpEaduBdd riyeshd NCldEst tailg’ﬁ‘,lnLuf“d.I‘)lt§§ ' ?%%&W‘i Riggide.
(a thernosetting resin), and PBlI/Cel azol e (produced by
Chidemm dapanideas chresliype FidirHGaz Siid 188 mltEdtener
listed are Sum ca Super LCP (produced by Sumitonmo
GeemacdlmCaitditde.,) tasagilmyomid rddest finseniver nigadde,
Pictol ex (produced by Pictolex MJ) as pol yether ether
kah@dum nitride and so forth.

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

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

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

polyether imide resin (a PEI resin), an ABS resin, a

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



Further, as a substrate nade of a resin, a resin
exhibiting | ess noisture absorption is preferably
utilized to avoid positional displacenment froma
magneti ¢ head because of dinension variation of the
substrate via noisture absorp2oon. Usabl e exanpl es of
the typical resin exhibiting | ess noisture absorption
incl I t bonat g_.a cycl i | efisn_resi
PEEV PR R e ARV R e B Bhatrtn ikl BERNE ERL sbrR e
reigecﬁ to an exanple iT mhgch a igbstrate,is naﬁg of .
BOLYRY!EOPEST RS 1 RowdvBP I YERESSUBSLFAPE FESABE (Fi MPPedesin)
to those nmade of a single resin, but may_be formed by
goRPlLHgliHéakar Fa8énof AaPRAMREGAYLEPECELEELER $GEATASE
nmetal or glass with a resin layer. In this case,
psabbwidgampkes, ofnt herydhrayaetncandt epi dbrtbat edubfher,
a resin include various materials applied for the
apghpleatramplhsasfathesmbsenetal, reedasi dncglidesa phenol
gl ass ceram c, an organic inorganic conposite materia
28di80 foutBa r24ihn easenswhargtadmpenotkeciegesdhnga BMC
medi umis prepared enploying a nagnetic recording
FEQ&H”Aﬁ§b§Er§B§EgW,tBeshﬁﬁcéﬂbQQbEBUta A-ERYAGL! Gesin, an
ayer nmade of a systemalloy or the like 1s forned
on the_magnetic rﬁcordingrn995un1su%§t5%& eﬁ%ﬁﬁgc% %E% a
?BBFYeFFﬁgHOratRS Fi-R&“Fo SFeparg 5 nggne I"C recorglng’
medi um The magnetic filmis possible to_be rtially
Peﬁwéapzwﬁ@ﬁdﬁﬁe1ﬁa§ﬁ§ﬂpcaPQCSPdFﬁgtﬁediBﬂ1§§§§F+%?e a
surface is partially roughened, or the conposition of
pRéysuhvaenci saphihpaplte vasiad. (aAEEYr gerdly, apgl so forth
setting the pattern obtained via a surface treatnent
tenabpountiishaded pattern (bitmap), a radiati on-shaped
pattern, a lattice-shaped pattern, a honeyconb-shaped
patternurahdashed bhhnacshapedrpgt tarabla eesdant tbe
circle-shaped pattern or the like, formed can be a
oagpstkc bi U ehraviel Messhaped Ralliorl. aExamples of UV
radi ati on-shaped pattern, a |lattice-shaped pattern, a

ggg ysanb_shaneq pattern, & @§%§%§§ A ?2%@%%%ane based

ern, a concéntric circle- pattern or the

like. Furt her coating | ayer such a t al
FRSeR & Ul Shebley Be vE o mein AOE T Py Aty gD, e UV
| ayer, a conposite |later (a hybrid | ayer 0SSessi n
R A SNC G ¥ I A R D g S TS

formed on the magnetic recordi ng nedi um substrate
sgriaese haged wegioti @ [yyeurable 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.



25 may be forned on the coating | ayer. The coating

| ayer preferably has a thickness of 10 - 300 nm

The size of the magnetic recordi ng medi um substrate in
the lis not specifically limted. For exanple a 0.85
inch size substrate, a 1 inchekize substrate, a 2.5

i nch size substrate or a 3.5 inch size substrate may

be used. [.The 2nd enbod

recorgf é?&?ﬁuﬁ?sd% raq§Q%%I%§¥$§Ft%¥r$§gl ci]'C inhibits
enbodlnent of the present.invention and
ﬁ%%u?%%Y%r?ﬁﬁc¥h%eﬁaﬁﬁ%?FEO?ec%¥8?ﬁﬁrﬁeB?uﬁ?éhﬁ%?rg?gs can
wi ||l be described. The magnetic recording
hedfondecbed r undeBnpreyedIrs 2RECSRACERDOSPRERKAMPLe, in
possesses the shape identical to the magnetic

order dtagdeedeasesabsel angénahet hxyden eabodirvatiocnnd As
utilizes the same naterial as that of the nagnetic

&£€€ondi ngaye(i UNT sabstir aagsi nvibeblst 1éghodan8ntv radiation
In the case of the 2nd enbodi nent, a region in which a

8&9”8&'spbﬁaﬁfla§e§§sgelec93dfOAHadsFaei@m@amey,ragion
In which a nagnetic layer is difficult to be forned

%58 LQE&Edlgn %Q?e§gg§grQE?eéHéﬁacﬁqutH@rbk@%éﬁt invention

a releasin nagnetlc recordlng
TRAD SRR By el o
filmformation, it becones gos;?bi dl |cu t megnetic
after exposure to actinic rays e 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. 1In 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



26 that the magnetic filmis partially formed on the
substrate surface. A perfluoroal kyl sil ane
coupling agent, for exanple, can be utilized as a
rel easi ng agent, the layer thickness of the rel easing
filmprovided on the substrat22surface can be
control |l ed by changi ng concentration obtained via
' ' e Lpng.a.p JOL O base - :
e En TR D B R L D e PR §8on molding
nmonomyl ecu] ar | ayer is possible to be left over by
Q%Hagat?ﬁgtger#ﬁ%an treatnent with the perfluoroal kyl
based sol vent. . For exanple, a rel easing agent
can beFwarlehl |§ EBBiRAA®N2t PRSSUBIEREIRL sBFFRREADI Y Das
soft inprinting. In this case, the releasing agent
bbghehaatngesosthntntgneeratirenppahighngéafsbérapategon
on the substrate by coating the rel easi ng agent on the
tagperacurectgdangmuedi am pobstibake stifieeea enpynythg layer
a die suitable for the magnetic filmpattern. For
exarpkRedb¥nsstibsBgatBe1paktier Broht #eped, ViheChabitng
of a releasing agent to a point-shaped pattern
%Qb&g@ght’t@m adhbali-@noghgRedsPahAERLi8n temperature Tg is
attice-shaped pattern, a~honeyconb-shaped pattern, a
dashed_| i ne: shaped ter e LG Cl - ed
N e e S
a poi nt-shaped pattern, _a radiation-shape attern, a
PXETPLE- shhpad Eﬁ??@FﬁPlﬁ ﬁ8n8§80ﬁb?§ﬁé%ega e%ﬁ?té
dashed | i ne-shaped pattern, a 27 concentric
cEFéFEaBhapeBPBARLELR 6F CRESH| k&ansdtipgy teppgrature Tg of
pattern w dth obtained via coating of the rel easing
agentass préfé&cably 5 - 50 nm

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



Further, in accordance with desired patterns, the
magneti ¢ recordi ng nedi um substrate surface is
subjected to an acid treatnent or an etching treatnent
to partially roughen the substrate surface, and
subsequently, a releasing agent may be coated on the
substrate surface. In this case, since a rel easing
agent adheres h .Qn_in.whic h [
P D ORo B sh e OBRE o a P o dr Pl R T8 %0AS o
attern can be_coated on &he substaﬁbe sutfaﬁe. .
RPRUFRY PY théSBEt JBRBBYI AEnt, PA ¥RGHEPIE FagRFenkbE
of a Co systemalloy or the like is forned on the _
FaghBere f2ebedi AgenBHNGRRsGBBEFalEPsPFaEECRA PHeSEmgtomo
enbodi nent via sputtering or the like to prepare a
fhgmétat Fecor Bidg) nedi emliguidl eayshglageAaymey, and
partially coated on the magnetic recordi ng nmedi um
pubsblake (pubtiaced whepebyocderayaet e bbllgeiaeposshbire
to be partially fornmed. [The 3rd enbodi nent] A
agpgki c recordi ng nedi um substrate relating to the
3rd enbodi nent of the present invention and a nethod
of man i ng.the ' rdien EHm ;
substrg§gg§#%f %S %egg??ggé%g %%&8 dnd ?ﬁg%ﬁé Case of
the.3rd.enbodi ment . the magnetic.recordi | 1
EBiP EiBe e racaons ke PPy PEA PR, Pl FreASrartyr prilized

region of the substrate surface i% whi ch a nm neth%
Fayevoild pasytigngd FdrReacelfdtansrer FEFPEN1GH PFRE
substrate surface in which a nagnetic |layer is .

berpiusal pft dipenpdoreyariglt ioxafsl Ehcpsrdsirate via
crystallization is made (1) by partially exposing a .
obégitcake abbbirpgighasTssbist exbapilesUstr adieattiypd cadr resin
(2) by partially heating the substrate surface.

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.



As to the depth direction of the magnetic recording
medi um substrate surface, crystallization nmay be
totally nade in the depth direction, or only around

the surface. (1) UV exposure> First, a nethod
of partially exposing the subsirate surface to W
radiation will be described. In this nethod, a

chemcal cutting lithiumsiljicate t .crystallized

gl ass SyPRATEE € %’femﬁwirﬁ%gl}%tjc%l?%?%‘p‘?%%%tm%ﬁl‘ﬁ%sl%een
applied is utilized as a magnetic recordi ng, nedi um ,
RUGREF af cCMPFHPY ERANP| BAIRARLIE| HSSCERHRY  BEE1 Uy, FRbRLYRte 1n
exposed to WV radiation by using a mask enpl oyed for

desi 1¥d eplodémenttor matmagme tSicndeyery sealel iofadi 69 isystem
accelerated in the regi on having been exposed to W

&atbat bonthéheikeyssakbrmedsbnuchar maghethe sabstdaneg
surface can be partially varied. For exanple, the

RabiehnsgBLalaed ¥iharacsuvhaceptiteativgt or28hépatker to
In a region exposed to UV radiation) is set to a

1oL ;.8hap  ar L59RB) 1 (RdI afhOMnshdPete film is
A A L i B R A
atte dashed_l i.ne-shape atter a atric
BorErblenEpcRspRrrbrA L 7n aater of PnEnsar FEREET G §
obt ai ned via _the surface treatnent is gregerﬁﬁ%y 5 Jhened
LocAKRAing medipp gWPELFEARE SHETCEFR dEnPBE“f8rm¥dTByIneres
exposi ng the substrate surface to UV pul se lLaser |ight
havthg sowavelisagrhodf theosumiace| é§sParthaalyoneriss -
1 mMV- 20 W and a pulse of 1 - 10000, dependi ng on
aczerdndgdgpt byokethéndesheepapsetrsr pbtained vigea surface
region in which a crystalline structure is changed vi a
expasHeatt oY badnatisbapes phteasy rdnetipo f el madiation-
formation, or of difficult magnetic filmformation.
@ﬁs%@%rp%EtQQE,tQ?l&%&&%bL%h% e ip% thefigd a0 monefyeginn
exposed 'to UV radi ati on depends on the material of the
gg%%%%héakkgghgn%]E%%h%ﬁ!qﬁ%%tghﬁggﬁgg%kk%QQﬁ-aTQ%hcentric

gnetic'f econes easy formed or

difficult to be forned in _the.r.eqgio t :
eSS AR E0 L e 80 SR HROSS B pagneti
filmand the filmformng conditions. Accordingly,.b

ST R EhEOIRLENTRER FRTGE W a o TG AT LSRRG PAt teTn,

(pattern in a region exposed to UV radiation) to a
poilattsieapetapect @at tEin mephonevicafbaseResh &sddern. 2
pattern, a lattice-shaped pattern, a honeyconb-
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



30 shaped pattern, a dashed |line-shaped pattern or a
concentric circle-shaped pattern, forned can be a
magnetic filmof a point-shaped pattern, a

radi ati on-shaped pattern, a lattice-shaped pattern, a
honeyconb- shaped pattern, a dashed |ine-shaped pattern

orta ancentric ?ircle-shaped pattern. Furt her,
not on 0 f

rg%s?zﬁarﬁﬁat% 2, hat DaTIaTet e FRECLA g iy
recor d

PROFEFRBAYt Bapart Eﬁ?é%ﬁé‘%gna the-cihBr afti 2;”

structure of both substrate surfaces. <(2) Heat
treat nBpe >size of FagtMAGNeELfOHCHPr hRY| Bpfjum substrate
heat-treating the substrate surface wll be descri bed.

in thesifletmebdimesrty stsalrdtz epegidss adiilys thiiatid egher Eor
crystalline particles are precipitated of the

suheprat g susbagachosiaepslipstyatal | ene sunbht sake such

as ceramcs or the like is enployed as a magnetic

5&8%&9588 mgdbuB $UBSt EaLe. substrat&hel, aassybsheat eize
such as a crystallized glass substrate or the like is

88§§Q omgysggtuggaped | aser heat source having a

arrovvfue several tens of nanometers to locally
tt S rate.surface, followed by rapidly
EgBﬁlﬁg,egﬁagﬁ Eéglon corresponding to the spot is

changed to an anorphous structuyre tion
A magnetic rgcordlng medgum gugstrate relating to the

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

The magnetic recording medium 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.

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

of difficult magnetic film formation, it becomes possible



31 Tenperature of the heat source is preferably 250 -
300 C. The substrate surface is exposed to the heat
source spot noving along the desired pattern to form
anor phous structure portions along the desired pattern
on the substrate surface. Forzxexanple, the pattern
obtai ned via a surface treatnent (pattern in a region

exposed to a heat source) is set.to Qi nt -sh d

CARC o (BRERERTC BofBar e PORCERADEd BRRFar A} GHE substrate
| atti ce-shaped pattern, a honeyconb-shaped pattern, a
gashadel i ne- shaped pattern or a concentric

circle-shaped pattern, forned can be a magnetic film

of a pbiperEhapedabayleihane ¢adphindna3papedipat EFARLIE,

a lattice-shaped pattern, a honeyconb-shaped pattern,
daflapbedtliineeghaped paltasmnngr agenbonceherilgyer thickness
circle-shaped pattern. Further, the pattern w dth

QEt@thgeYéésﬁﬂﬁ sunhagpeoliaatineat the pueberabkysbrface can
50 nm The regi on which has been changed to the

BQDEBH9981§%HUBgUEﬁaH EEQOEoﬁbén%¥BQ§%heob@a&ﬁ@dhedh
source i s of easy magnetic filmformtion, or of

LEficult magnetic filmf i r th r
TROHELPE PIEATS Pormea el At PagIye Basoced o orhe Turther,
heat source depends gn the terial qf the nagnet.i
ﬁﬁFﬁFaﬁ@rmﬁégfFPﬁ}F&#ﬁ?ﬁdn@gﬁ&ﬁPVo §&yTﬁaPOF§%O§eC%1ar
magnetic film becones easy to be fornmed or difficult
fleybe fisr pegsiiblensor 8§ & féx py§Ed Yo COREEAN9s GufddsS1ng
depending on the material of the magnetic film and the
82 eattimemtf orindhn g heo pairtfilowsoaddydr damgidy sByedt-t i ng
the pattern obtained via a surface treatnent (pattern

in a regiroBxamposedat @edchedhgsagrne) cha e partially

poi nt - shaped pattern (bitmp), a radiation-shaped

RALEEN or thal thetsharedatd®y Ria e yiegHirshaged In

pattern, a dashed |ine-shaped pattern, a concentric

¢l e-shap ! g | k& rfOT B F &b hed magnetic
d‘l’]seﬁagef’i &?ﬁleg?eé%:)%lg{qs apr{eﬂd partter n,:L & mag

a
radi ati on-shaped patter | at i ces 1 &fdht g th
Handy EGH-SHhh 5&d aectce(?a}rwli,e% Od'gst%{eedei ne-s ae’gec}'t e e
pattern, a concentric circle-shaped pattern or.the

edeas ing agaR (erine A G oHE ST e B Lb supstrace
magnetic recording nedium substrate, but also both 1
sunffaoes afpldwl maghadic FEdoHRi ® ot e d i TR Tt &F 11T

may be exposed to the heat source to partially change )
e a1t alFoim exsimplet, uby cfeticmy $iiss Paditeguchiggsied via
Simlarly to the 1st enbodi nent, a magnetic |ayer made
Aot Gy YSteMmeldying ddent i ke aspémtreshaped hpattern
magnetic recording medium substrate surface in the 3rd
enpadidpnt i 2, $oIE1SH| Mh9eq tpReLéke 19 Daepace- shaped
nmagnetic recording medium™ The crystalline structure

on the magnetic r dj | st ahgs5uA 1 BERe L Shaped
;ﬁﬁ??%ﬁ?yg%ﬁgﬁ%%ﬁsgﬁ%e%@%@ggd%%g%g%ﬁt filmis possible P

to be partially fornmed. Accordingl [ :
BRTEGTI ol SFHREEOThTS SUFT Abes LTRSt moRFF5h 08 LRE like,
F¥g£gé§hgggdbgaétgggnéggénggim gfrgdﬁgghgg_haped pattern, a

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

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



33 shaped pattern, a lattice-shaped pattern, a
honeyconb- shaped pattern, a dashed |ine-shaped pattern
or a concentric circle-shaped pattern, forned can be a
magnetic filmof a point-shaped pattern, a

radi ati on-shaped pattern, a lZzttice-shaped pattern, a
honeyconb- shaped pattern, a dashed |ine-shaped pattern

or_a concentric.circle-sh tier LE

, -sH : . .
?@&f?ngﬁﬁ%l?T?cbiaﬁp? %élﬁggﬁ%gﬁlégn ie o Re presas the
i nvention, w e described. Herein tge exampl e.
RAPF ST Nt Aty ARk LBt ViR eCArF 28T %?iﬁ%ggigl%% agent
exanpl e of the magnetic recordi ng nmedi um substrate.
{e@rpferahly 5 - SThemspecific exanple of the
magneti c recordi ng medi um substrate in the
above-Hesttiéhedinstcembdaioentitndies reedapn therreodf the
wi || be described in Exanple 1. Herein, a nmethod of
ﬁ@?ﬂ@@itnge@ﬁraﬂnﬁ heaatumestbsnrabe dstrfeabodlsmenbjected to
will be described. (d ass substrate)
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.



The di nensi ons of the glass substrate enployed in
Exanple 1 are shown. Quter dianeter: 65 mm Thi ckness:
0.800 mm 34 Surface roughness: 0.2 nm In
addi tion, an anorphous gl ass substrate conposed of a
borosilicate glass is used i egxanple 1. (Acid

treat nent)

In the case of the 3™ embodiment, the magnetic
recording medium substrate surface is partially
crystallized to form a region of the substrate surface in
which a magnetic layer is easy to be formed, and another
region of the substrate surface in which a magnetic layer
igs 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



A resist for magnetic filmpatterns was forned on the
above- descri bed substrate by conducting patterning. As
for the pattern shape prepared here, bits were
radially arranged. The bit dinmensions were set to the
circle having a dianmeter of X nm and the adjacent
bit interval on the radial |ine being 150 nm Then, an

cid treat ment._was conduct ed. i £l h
atitin s oRiRt O st S - O TR tionf (fs ser vo 2
enpl oying a_treatnent solution in ich 0.05%b
BRI SAPSE R F et d (bR Lim Mf%gm&ﬂe% %h@%%%%"ytem
wei ght of a hydrofluoric acid: The
abbyket Hescehared gratseslibst raeRevgRmR ubiare @ PRt af: @
acid treatnent, and the substrate surface on which no
deshed nbse f ohaped hpat besur drace congenmessc Frarele oshgped
nmin the case of an acid treatnent tine of 20

seeeads. had aisuwiace v guessriRaviaft ). B aimdd tive the
case of an acid treatnent tinme of 45 seconds, and had

éufyééécgrégﬂﬁgﬁﬁs§sF?r@fe@a@@ynQWLnSbhﬁmCaSG of an
acld treatnent tinme of 100 seconds. (Magnetic film

| oyer Waresiens paqelifiodn BOORROR pIRERRI LG the

| ayer "was T or ne ate surface whitCh

S subjected_.to a .d treatnent_via u 1.Rg,, a
e ﬁ%??tef?Vﬁ¥?ﬁemg?2ﬁbS?B Sﬁagggﬁﬁe l?ﬁ?oh%ggégtamas
formed to prepare a perpendi cul ar magnetic re or&ing20 W
P LRI EEVAF UAPP oA O 1eSSAVEER RoPRITG QfmighAtic2® W

filmon a glass substrate, the glass substrate surface
and abpetsedof|i maéoéﬁﬁfiﬁﬁéénghﬁﬁ annidret padr dgPbh of
exhi biting excell ent magnetic properties was forned
PnRéydepitba pegtemnhaveni ng been subjected to an acid
treatnment via filmformation. A magnetic filmof the

desireghpattgionWes wRsshbhectpsballoneedtoncaugkass
substrate via a sinple nethod to prepare a DT nedi um
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 £ilm 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-



In addition, in the case of Exanple 1, the gl ass

substrate has been enpl oyed as a magnetic recording

medi um substrate, but even in cases where another

mat eri al provided in the 1st enbodi nent such as netal,

net al oxi de, a sem conductor,3@l ass, ceram cs, netal

nitride or nmetal carbide, for exanple, is enployed,

the same effect can_be produced as that, of the g]ass

SBRET B b T hafgRRE e el LR G ERGRE B P REN agF &

treatment (concentration, tenperature and treatnent

EPRECREr i eChEF HS - SlERaApPat b§rnggtormed cafyebg 3 ppgpetic

exanpl e of the magnetic recording nmedi umsubstrate in

fhemabbve- desut i bhapedt pehbednmeat rafddahiner Aigped pattern,

thereof will be described in Exanple 2. Herein, a

aelhodioé - shagdedt pagtardl yaehohepgonbeahapat patthen, a

1st enbodi ment will be described. The description of

§hendhnenakoshapeblinpattass subst eaheentployedrtbe-shaped

Exanpl e 2, and surface roughness Ra before conducting
dry,gtching treatnment will be omtted since the

g?ass Substrate is the sane gl ass substrate as in

Exanmple 1.. (Dry_etching) esks 0 iC
fiIn1p§?¥%?%§’m%%£f%?ngd0%% ?Hgfégévéﬁdgg%rﬁﬁgggegé
substrate by c¢onductin atterning. The_pattern
Eﬁgﬁégéagh@?glﬁﬁsSegﬁggﬁgﬁvC%EFr8&395E86 dSUfhgees of the
circle-shaped pattern has a gattern wi dt h of 50 nﬁ
mAgnehéci neePYaLNgf medi Hle FULSETRELNTAY0PRe §FBRERAY P01V
resist portions was set to 100 nm Then, dry etchin
wadieonductedpassinddst chengas theo caly s§plEHRSafd r?C%’Iure of
of Cl2 were introduced into an RIE apparatus to

seRduglibar rhteatieifacker. 7 - 15 seconds under the

processi ng conditions of an RF power of 200 W and a
Lre3t ek RhR3SHeatef 2.5 Pa.

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.



The above-descri bed gl ass substrate was subjected to a
dry etching treatment, and the substrate surface on
which 37 no resist was formed had a surface roughness
Ra of 4 - 10 nm (Magnetic film formation)

After an underlayer was formed on the gl ass substrate
surface which was subjected to a dry etching treatnent

via sputtering, a netic filmmde of Nb o
TIRAERT o et Qo G S O T TR g 200 ¢
medi um (Eval uation) After formng a magnetic

The 7 e BEJFasTUBEASE r Bt S XRPRCPY| LR SERUNITF Rt IORITT &Pt
was observed. It was confirned that a magnetic region
reachihg ta honexcles | o iredneat eepr oper f9E8 FBOFRREMRY

only in the region havening been subjected to a dry

€t old hgré reat teohs vabofd | thé odemt red. pdytetmn son athe
magnetic filmof the desired pattern was possible to
bepdorard ohrfadd asrsuhstangile Vitha gy redechdd 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 f£ilm
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



prepare a DT medi um In addition, in the case
of Exanple 2, the glass substrate has been enpl oyed as
a magnetic recordi ng nedi um substrate, but even in
cases where another material provided in the 1st
enbodi nent such as netal, netst oxide, a
sem conduct or, gl ass, ceranics metal nitride or netal
e, for ex oyed, the.sa can
%’2{% FeREY agortlﬁgjfl%?st h? Oéy{lﬂﬁ}ﬁls’t rbéf tegl ntgk}eng
the dry etching_conditions, £ The
BPEEFFT cORKAHPFE B%atﬁeSHﬁﬁﬂ%%uE ?%E%?Hangﬁ%H?ﬁ in a
substrate in the above-described 1st enbodi nent and a
neghod expeeef Woli beatesenrped Fa Exaaplhe-shappfeppttern
a method of varying the conposition of the substrate
siitmge) | nat hadist ienbsdapedt pattérhe desatrtbed: sithped
description of the dinension of the glass substrate
gapteyed hnhéxepebeb3shapddspataceny oughinensdRaihef sheped
conducting a dry etching treatnent will be omtted

géeegrﬁheagkéﬁéeﬁHP§Eré&?clé thepeanBattasa subsheal eke,
s In cid treat nent A resist for

neti af, r
EBoDEbGEa, PheA hofhPt l?""‘%l%@ e R (BREFEE
bits were _arran in forn1 f a .l at The
B??laFﬁ@ﬂsFBﬁQGQBPQtEanto 23 EFﬁﬁesﬁ Bgegfpg& er%o g
nm and an adjacent bit interval of 150 nm 1In
baseyepmh-sbaneri RBt§EEBs Pl dREhgE élB@n§BﬁPF8nQFtternr a
gl ass substrate, the substrate was subjected to an

aondenteatnemKCéﬁpEbypng pasweky aEi §he éikg-sulfuric
acid as a treatnent solution at 50 C for 60 seconds to
patter rutbrereghot ohlg onapssrfhoa bfvihg sagnehity
smal | al kali conmponent onto the outernost surface
PRELL-AANGf mbhgufUBSbEgk8te, 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*9 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-



The above-descri bed gl ass substrate was subjected to
an acid treatnent, and only the al kali conponent on
which 39 no resist was formed was sel ectively
extracted, whereby the surface conposition was vari ed,
the region exhibited exceller3 wettability with a
contact angle of 7. The region in which a resist was

f.ormed exhi bited contact .angle of 37, re ' '
%Eﬁ%éﬁ%ﬂ%i 3 iajt%/t.“r%e RSP i T iqlt“éﬂ%sé“%

eval uated with distilled water enpl goyi ng an automatic
AR DA ARV AoV S ISHED BN He O & by

EKO | NSTRUMENT CO. LTD. (Magnetic film formation) ,
Forcern i ke tgivec hedshapemdea bferept frmed ppamdipal magnetic
conmponent was fornmed on the glass substrate surface

fhie hofvas sahpecslenbded pat berm, ta eoadint ionaskaped pattern,
coating to prepare a magnetic recordi ng nedi um

4 Evad wadd OMlaped pat®éigl 4 oichageconiveginepéd patenm, a

gl ass substrate, the glass substrate surface was

ind1 LEard bhat eoneeneri€ &itdl@ashaped
6%%% e?ﬁn%h%Mggzgggégﬁ?%h was not subjected to an e

acig Lreatnent. By this, a magnetic filmof the
|ré%'pattern was possible to be forned on a gl ass

substrate via a sinple nethod to prepare a patterned
medi um

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



In addition, in the case of Exanple 3, the gl ass
substrate has been enpl oyed as a magnetic recording
medi um substrate, but even in cases where another
material 40 provided in the |such as netal, netal

oxi de, a sem conductor, glass34ceramcs, netal nitride
or nmetal carbide, for exanple, is enployed, the sane

ef fect,can be produced as of the glass substrate
by chah ?iéf?ré?%é#%ﬁ??éafﬁgﬁﬁu%onditions

(concentration, tenperature and treatnent tine of the
acid).??E&@ﬁ&ﬁ%Pﬂb n amorﬁ?%u§p%£???can%ﬁﬁ?%eo?o??ﬁ§ed of
magneti c recordi ng medi um substrate in the
abevrcdbséFrbedIRags eBodPAENENaly2@PABt hod t her eof

wi || be described in Exanple 4. Herein, a method of
¢boddctregtmedty etching treatnent in the 1st

enbodi nent will be described. The dinmension and so

forth Rfrébesgl fos wapsétatef bipl pyedeins Bxaspferded on the
will be omtted since the glass substrate is the sane
ghavs-8uhst-hte 38pkarEXanBlecdnducting patterning. As for
the pattern shape prepared here, bits were radially
arranged. The bit dimensions were set to the circle having
a diameter of 100 nm, and the adjacent bit interval on the
radial line being 150 nm. Then, an acid treatment was
conducted. Specifically, the treatment was conducted at 30
°C for 20 - 100 seconds employing a treatment solution in
which 0.05% by weight of fluorinated ammonium were mixed in
0.05% by weight of a hydrofluoric acid.

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

seconds.

(Magnetic film formation)



(Coating of rel easing agent) The rel easi ng agent
enpl oyed i n Exanpl e 4. OPTOOL (produced by
DAI KIN | NDUSTRIES, LTD.) was utilized as a

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

Then, rel easj ent .of a predet Lhe
coatedg% T he ?%%@95%% st ¢ R%?%gsgégép Qagaﬁgfﬁnggg the
atternﬁgre pared here was designed to

BoReF o sERapedSu4iapst ¥BrAlh 9?n§uﬁé§8§8ﬂaF°sﬁ8p3§ld

in conbination. The pattern width was 60 nm and one

sreletoent helnernybharisgape Wagnseict §1woipnhich Si0, was

" added into CoCrPt was formed to prepare a perpendicular
magnetic recording medium.
(Evaluation)

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

In addition, in the case of Example 1, the glass
substrate has been employed as a magnetic recording medium
substrate, but even in cases where another material
provided in the 15 embodiment such as metal, metal oxide, a
semiconductor, glass, ceramics, metal nitride or metal
carbide, for example, is employed, the same effect can be
produced as that of the glass substrate by changing the
conditions of the acid treatment (concentration,
temperature and treatment time of the acid).

(Example 2)



(Magnetic filmformation) A magnetic film made
of a CoCrPt alloy was forned on the glass substrate
surface which was subjected to an acid treatnment via
plasma CVD to prepare a nmagnetic recordi ng medi um
(Eval uati on) After formng a magnetic filmon a
gl ass substrate, the glass substrate surface was

b d.
rorvudh BSTERATY AP RRE LAS noston

coated, and a ghetic fllm rJred | the region
ﬁh@?%r%t?eF@aEg%gagagﬁtdﬁﬁgrﬁ% gat@ﬁ‘ s a method

magnetic filmof the deS|red attern was OSSIb|e to
pecrepfedlibh Beghassrihedt iht X@malﬁ §|np$%F%%@h0% mgthod of
prepare a DT medi um I'n addition, the
abodectesgr abédyr eLehshggtagahments an éhan@feemﬁﬂﬁhmﬁ?t
same effect can be produced as above even though a
wilazbeetibsokibaded Tied edséagipigomt of thé |doméemeion of the
based phosphazene conpound MORESCO PHOSPHARCL

&ProdusadsbyaMat spplibge@ knResaapth ©or panatuemhcar e
speC|f|caIIy utilized as anot her releaS|ng agent. 42

Bgﬂ %Eoﬁa barbbe €8 aueg Egagpb§ Betbhengl @8%8atment will

een enp oye etlc récordi ng

oL B U aEu A BRECTs FUBRBOALRont Shon Ahcnalars

netal oxide, a sen1conductor gl ass, ceram cs, netal
RPPEFHRtEr 2FeiRl EXaFBilGel -for exanple, is enpl oyed,
the sane effect can be produced as that of the gl ass
$0b%t esching)

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



(Exanpl e 5) The specific exanple of the
magneti ¢ recordi ng nedi um substrate in the
above-described 3rd enbodi ment and a nethod thereof
will be described in Exanple 5. Herein, a UV exposure
method in the 3rd enbodi nent 3wl be described. (d ass
substrate) Alithiumsilicate based

crystalljzed glass obtained via A ' egctjon

Se T eTbrhy B° FOEanEr et o THLar Rerarenater R ¢fM - 10
gl ass substrate is shown below. Quter diameter: 38 mm

TRt ckness: 0.25 mm As to a substrate material,

phot osensitive gl ass produced by SUM TA Optical @ ass,
(MegnemscefiployedrmgExpbsure to UV radiation)

The above-described glass substrate was exposed to W

r adi atAdieengh oyhder bayat t easneforme® oo thysghass zeubstrate
the substrate surface along the pattern. The 20 nm
Biil-€hed 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 f£ilm of the desired pattern was possible
to be formed on a glass substrate via a simple method to
prepare a DT medium.

In addition, in the case of Example 2, the glass
substrate has been employed as a magnetic recording medium
substrate, but even in cases where another material
provided in the 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.



43 excellent pattern in which crystallization was
| ocally accel erated was forned via 25 pul se exposure
at a power of 200 nWenpl oyi ng KrF excimer |aser
havi ng a wavel ength of 248 nm As for the pattern
prepared here, bits of a squas® were arranged in the
fogn1of 3 concentric circle. The square 50 nmon a
L de n n interval of concentric circles was set to
ggx?mﬁf?hégnetic filmformation) After an
under | med on the_glass substrate surface ,
?ﬁél%ﬁ medium

aver was, for
whi ch T SBERISHHE (T aRP IS G on TIPSR 1555

magnetic filmmade of a CoCrFePt alloy was formed to
prlephrate haghleeiabeeeodaraginedi Um epbesimsttoapd a method
After formng a magnetic filmon a glass substrate,
thergbfiseislibise rd¢ecsibédcenwisawpser Yed Haneims a method of
confirmed that a magnetic filmwas forned in the

v&£8) Ohg CtNSt abhpaedt vba eXposdr eubstkiteaduafaoa. iBythe 1°°
this, a magnetic filmof the desired pattern was

R854 Bhent Owbe1 f 9E MBEs 6P Bedl aSths Usdd @i e M@ B the

sinple nmethod to prepare a patterned nedium (Exanple
glmension 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
°Cc 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



The specific exanple of the magnetic recording nmedi um
substrate in the above-described 3rd enbodi nent and a
net hod thereof will be described in Exanple 6. Herein,
a method of 44 conducting a heat treatnent in the 3rd
enbodi ment wi || be described.3d ass substrate)
Crystallized gl ass was enpl oyed in Exanpl e 6.

S eC|flca||%%UC§%%% X@%ﬁ(ﬁgf%é§¥§é9§lé§ Pa8%§§3 whereby the

oye
substrate materijal .
surface composition was varied, the region exhibited

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

(Magnetic film formation)

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

(Evaluation)

After forming a magnetic film on a glass substrate,
the glass substrate surface was observed. It was confirmed
that a magnetic film was formed in the region which was not
subjected to an acid treatment. By this, a magnetic £ilm 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



Quter dianmeter: 48 mm Thi ckness: 0.508 mm (Heat

treat nent) An own manuf actured near-field | aser
processi ng nachi ne was used as a treatnent apparatus.
The opening of a near-field processing head having a
di ameter of 30 nmwas used. Ga#s surface |ight
emtting | aser having a wavel ength of 850 nmas a

I [ i,ght [ . [ I [ .
LESELabhh, SRY o BRI o b e et eSce, o
effect was formed on the above-descri bed

L ass
STBLEPAFECED® pr GYRHE: NESFATACE e Fbfin Bf T8RP metal
Crcular bits were_arranged in the formof a circle
earblgn. afeguaremrdsk. ishenplevafaneher Sias s&fefb 63n be
nm and the nit interval was set to 80 nm (Magnetic
produtednmasi bhat of theAghagmesibstrafenhdechbfnging the
CoFePt alloy was formed on the glass substrate surface
wbiahtvestmghieebaditdoashéabncdbtration, 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 1% embodiment
will be described. The dimension and so forth of the glass
substrate employed in Example 4 will be omitted since the
glass substrate is the same glass substrate as in Example
1.

(Coating of releasing agent)

The releasing agent employed in Example 4:

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

Then, a releasing agent of a predetermined pattern

was coated on the glass substrate via softimprinting. The

pattern prepared here was designed to be a honeycomb-shaped



treatnment via sputtering to prepare a magnetic
recordi ng nedium (Eval uati on) After formng a
magnetic filmon a gl ass substrate, the gl ass
substrate surface was observed. It was confirned that
a magnetic filmwas formed oMy in the anorphous
regi on obtained via exposure to a heat source. By

t hj a nagneti sire S

DRSSP ERFTE he Rorida e 4 5Page BpeRPLpEtipl®s the partem
| e method to prepare a, DT

UégEFlﬁéﬂ aBove: gﬁdaEE%rﬁéﬂEeggﬁFﬂeahﬁxﬁgoﬁﬁﬁﬁﬁpﬁgelwas

- 6, it is possible to formthe desired pattern on the

sebstpakkOsumface by partially treating the magnetic

recordi ng nmedi um substrate surface. Thus, after

{wagnagigr bovesfommaheéomhgneti ¢ recordi ng medi um

substrate surface, or formng a magnetic filmon the

gl ass suhsynetec filweaad® posai bberbo preppreas Dirmed on
medi um or a patterned nmediumvia a sinple nethod,

§h82§1§9s9§98¥€r36§ EQr?ScEOWHE@hOWabh@uﬁ?@ﬂ@bdctBlhﬁlac1d
1. A magnetic recordi ng nedi um substrate

EQQBE&éthgﬁggEggghgeCQbaES phapgdesybpbpake i Fadecelddng

nonmagne

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.



wherein a predeterm ned region of a surface of the
substrate to forma nmagnetic filmon the surface is
nore roughened than another region of the surface. 2.
The magnetic recordi ng nedi um substrate of Caim1,
wherein the predeterm ned regam»n has a surface
roughness Pa of 4 - 10 nm 3. The magnetic recordi ng

medi um substrate of , Caim1l wh in,th
nonnag%%t?%ébﬁﬁ%nhaf%rgg %%ﬁ%r?gegx%ﬁég%,3he?%? glass

oxi de, a sem conductor, glass, ceramcs, netal _, .
ANPPFYRtenBEEl PEARLPURLEYSd PESPNIRIRST e REGRALTE mediun
recording medi um substrate of Caiml, wherein
thspratiet ebutnedenegnonapssi Khene RBPRNEE Raterial

poi nt - shaped pattern, a radiation-shaped pattern, a
pabtidedshapetepatt embodintorieymmibashapdd pattedad, oxide, a
dashed |ine-shaped pattern or a concentric
cbmekenahapsd, pPaibeenN. ce4dmics, 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 37 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



5. A magnetic recording medi um conprising a nagnetic
filmfornmed on a surface of the nmagnetic recording
medi um substrate of Claiml1l. 6. A nethod of

manuf acturi ng a magnetic recordi ng nmedi um conpri sing
the step of: formng a3mgnetic filmon a
surface of the magnetic recordi ng nmedi um substrate of

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

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

the glass substrate surface which was subjected to a heat
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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 film of the desired pattern was possible to be
formed on a glass substrate via a simple method to prepare
a DT medium.

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

formed on the magnetic film.
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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 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.

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

roughness Ra of 4 - 10 nm.

3. 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.

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

substrate of Claim 1.

6. 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.



