20 November 2006 MASTER MEDI UM CLEANI NG METHOD BACKGROUND COF THE | NVENTI ON

Field of the Invention The present invention relates i rgtgﬁgﬁng;ﬁggo@ mast er

medi um cl eani ng net hod, | cular to a method of

magnetic transfer mster@ggﬂpm MCHWIN&NEEHOPerform magnet i c |
transfers, or optical disk master nediuns, which are wused in manufacturing
optical disks. Description of the Rel ated Art A magnetic transfer nmethod is
a nmet hod conprising the steg bringing a master nedium on which a
transfer pattern has. KGR@(@HD OFt BHE| DNCENDDORCt With a sl ave medium
whi ch has been provi ded with a magnetic recording portion for receiving
the transfer, to. forma coffieildedfbady; ranéragehyi ng a transfer magnetic
field to the conjoined body so as to transfer and record the magnetic

pattern correspBAdnRFAE: Lheehtﬁosfr@ladﬁiﬁlﬁw@raqs %grnyaosférgﬁg ont 0
t he sl avg%ﬁrredl um This magnetic transfer method has been escrl
JapaneseClpgrantnedthatenanBubihi pakieruias. +6361 8362

10(1998) -40544, and 10(1998)-269566, for exanpl g‘é@?ﬁé srgs?e‘?aﬂéaﬁum

enpl oyed@@‘ﬂ@hecnegﬂRSfertmaﬁﬁégrlhgglhﬁ f o, L gon_substrate or a
gl ass substrate, for example, on the sﬁffacgggfgj: %e%n AnRTERCHAL t ern
corrposednﬁtﬁn%tmgneinscfeﬂm,d)oﬁ eoftaidzad ghy u oto litho raphy
process, a Sputtering process, pfan et chi ng %?8@%52‘“8‘3%“%9 ’1’}? P At her,
magnet i @sed in manufacturing optical disks.

Description of the Related Art

Amagnetic transfer method is a method comprising the-stepe
of: bringing a master medium, on which a transfer pattern has

been formed, into close contact W:Lth a slave medlum, Wthh ‘has

'“i"been prov:Lded w1th a magnetlc recordlng portlon for receiving
the transfer, to form a conjoined body, and applylng a transfer
magnetlc fleld to the conj oined body so as to transfer and record
the magnetic pattern corresponding to the transfer data (such
as servo: s:.gnals) onto the slave medium. This magnet:Lc transfer
method has been deecrlbed in JapaneSe Unexamined Patent

Publication Nos. 63(1988)-183623, 10(1998)~40544, and
10(1998)-269566, for example.

The master medium employed in the magnetic transferred is
formed of a silicon substrate or a gléss substrate, f'or example,
on the surfaoe of which an uneven pattern composed of a magnetic
body is formed byuseof a photo lithograph_y process, a sputtering

procese, an etching process, or the like. ‘Further, magnetic




20 Novenber 2006 transfer master nediuns can al so be manufactured by .use
of a [lithography technology such as that used in the maWiRGiHd S0k

sem condu&t:g% £ 97 & st anpi ng technol ogy such as that used in the

manuf act ur e 0P optIEsFei Brdiuny crnealio bemaver s Seuse@ By Yud e,
magneti c i];hglirl\sfer descri bed above, it is necessary that the slave nedium.
and t he A the g yismcdioas higta 0y sGap 1M eheORYRE £ SXSLS o8

t herebetween. That is to say, if there are contact deficiencies

t her ebet viRRIHL Cqtetiadios-son ashiac htamﬂi&g@eteéhhbﬁaéfgegugﬁnagolt %&r f.or med

occur; if-a magnetic transfer can not be perfofned, dHs occur

in the rrd'dﬁ?etmacmf@tca:ttrreamm‘ &Pted 410 dihg s sl ave nedi um and the si gnal
quality thereof is reduced, and for cases in which the transferred data

are servo signdhsorder wosleaMAd agk C can not_,be obt a| ned,
whereby a problem arises in that thed?gﬂigg'cl%otql SR fdsy trpBRESEr , when

per f or mi Agsmadbeti @bét}éns{@r% cRrdi netic transfer method
descri bed above, the surface:L 0 tﬁ%#&s{: tn@fﬂ@rﬁg BT SRS U andriliew t h
forei gn. maatterméhatm BECQRR tach heret o through the repeated usage
thereof. This foreign matte Oggngéoﬁglét N8t Ighst D alth@f’eé”t gHAREES and ot her

debris othgr&eétiden N T8 SUr n vironment. |If a magnetic transfer
i s perforned when there |s§§u‘g€%crv gtfh@?e’iﬁeﬁrrescafltt&é‘ﬁe‘ée ridncing face of

the nastiierasltifern a ntact . between the area of the surface of the
master nedi um centerin g&nrﬁst ﬁi% %’glsltcrlof—" Begretigt FasReferherettaie t he

ST OUnBT 0% ARnLDSCBELESROYLTE ren o the

LS

R

81gna1 omissions occur in the magnetic data transferred to the
slave medium and the s:tgnal quality thereof is reduced, and for

cases in whlch the transferred data are servo s:tgnals, an .

' adequate tracklng functlon can not be obtained, whereby a problem
arises 'in that the reliability is reduced.

However, when perfortning magnetic transfers according to

the magnetic transfer method described above, the surface of

the master medium becomes li.ttered with foreign matter that

. becomes attached thereto through the repeated usage thereof.

This foreign matter can consist of dust, fiber strands and other '
debris origi_nating in th'e surrounding environment.

If a magnetic tranefer is performed when there is dust or
other debrls attached to the surface of the master medium,
adequate contact between the area of the surface of the master
medium centerlng on the dust or debris attached thereto and the

surroundlng v:Lcuu.ty thereof and the corresponding area of the




2 .20 Novenber 2006 slave nmedi um cannot be ensured; whereby a pattern of a

predeternmi-ned signal |evel cannot be transferred, and tlgenodehibshsys qual ity
becones | orated thereby. By repeatedly bringing a nmaster medium .onto
t he 'surfg%e%ﬁ W#W fGHEYn Do wireds weeostey & tpathieskn ik & cl ose
contact with slave nediunms, the attachnment strength of the foreign matter
to the sdiedstergiinac sgyrad Teatti lumdrsdieilghttanad favesgby rdefid encies in
pattern transfer of the same or greater nagnitude are repeated during the

per f or martd@ TS eragitetliic vt bansierse tets rio rSitave t HERA4s B?U 2%?%%%’%@1.

brought into close contact with said master a nedium an forergn

T e eerarpons, asseromemluly Peatd i ol Ut yRILE Fordliag Surface
eqard. cleaning tachnor ooy, rherel nto ARV ORI e s I dr L RE s ndani ng
pad has beenantaenhedcl sucehatalarihe shocSon! geL ! boLg sunlpce of the
has boenoorchesedotas deaciabed hg;daanes? WNEKA nad Talent FublL ot on
ol eant nopaesinglaane such mirhatdSscy hat abgue, Lon cgees L sl ch Lhe

is providiesims @e lﬁ@ﬂ’i@dkrﬁaﬂ{ég ' JPrn?égq'pegfé tf:ejgaz'l?sefgn%ggeé Oi?cgesdlave
E:} mediumssubsequentlybroughtintoclosecontactwithsaidnmster'
_ medium, and said foreign matter becomes the cause of multiple

faulty products. Further, the surface of the master medium

becomes deformed by this attached debris, and a problem arises

 in that the proper functioﬁéiity thereof is lost.
vIn this regard, cleaning techndlogy, wherein a cleaning
disk to which a cleéning pad has'been attached is rotated while
in c‘ontac.:t with the surface of the master medium to remove dust
and debris that have become attached thereto has been proposed
as described in Japanese Unexamined Patent Publication No.
2000-285637, for example.
However, in.perfqrming cleaning using cleaning technology
such as that described above, for cases in which the transfer
pattern fqrmed on the data bearing surface of the master medium
is provided as_ an uneven form, foreign.matter beéoming lodged

in the depression portions thereof is difficult to remove.

Further, there are cases such as those in which foreign matter




in the-depression portions thereof is difficult to renove. Further, there
are cases such as those in which foreign matter 3 20 NemesReibeZ 9066

originati %g.i n_the surrostg,srédi ng environment becomes enbedded in the

depr essi of - pErTREART tadde PHIRANsHIngeenvi fonrent Heromas babedaedi L
becorres rrgére or scratched due to foreign matter, and cases in which it
i s not poSSFEPI FHoRRr bl ot e qearets Tolvdtieh € @ugFat & et Hhat s has
becone adhered to the surface of the nmedium giving rise to a fear that
transfer HefiENcheserceaisaed renely tihdd Mok B8 £OFEE6HEHa AHE T Oyt de

i nadequacy of the cleaning process. .In particular, because master nediuns

mmster Modi ume b reusabl 6 and PV a | eng | FFacLS AN IR g
et hods pevtotme beter e ImOnS e \SANSIAN B B S QLG (g oTove
Cleaning. or the I ke con alss bebane aorad= g BoER et &l et hat
Cl cansi ng by ane of |t eee Kot BaS T BT SR ISR (S it matt or
|2t o ileeating phlecacuast mREiaRoUce, paB.{e SULface o Ahe mater
st e Tedpemsiesgrsouie bR OhE £R60, e Lo A pan by Lm0
l{\i{]e nmest he fREEEN mafduhbabet IR N Y gﬂddgfa{rccal Snigga gg%gr s!pra].nt. he

Further, cleaning methods performed before the magnetic

transfer process in order to remove foreign matter that has

become adhered to the su.rfa

ce of the master medium, such as an

_ ultrasound cleaﬁing u.sing .a clean.si'ng liquid, a wiping eleaning,
or the like can also be considered. Hoﬁever, it is possible that
the foreign matter :Eemoved then_;eby becdmes re-adhered after
performing a cleansing by one of these meth;'.nds, that the removal
of the foreign matter is insufficient, that a watermark occurs
on the _.surface of the master medium when the cleansing liquid
has dried, or that the surface of the master medium bec';omes marred
or scratchec_i due to ébrasion by the wiping material, giving rise
to a fear that these b.ecome the origin of damage to the master
medium, al;id that traﬁsmiésion deficiencies oc,;cur in the
transferred signal. That is to say, even if foreign matter
adhered to the surface of the master medium is temporarily’

removed by use of a cleansing liquid, a wiping material or the




transferred signal. That is to say, even if foreign matter - adhered to the
surface of the master mediumis tenporarily renoved byygugsveaibef26deeansi ng
l'i qui d, ing material or the 4 20 Novenber 2006 |Ii ke, there are cases
i n whi ch f%’fg?gntlhﬁr@earencaaesfm wiof ch VesHe 1gh | AU - T &8I NG, tefh

rial

surface of the master nmedium or foreign matter fromthe w ping et

becones atWasihiewy tloiquie sshiid atnbnt Eﬁe”@ﬁtfacgegf e b Part ';qcfg]a?{g‘ | :E hl ts
a a

not possible to renove sone of the mnute particu & forel

ranst o, the master med tmans e B B A A o e Bt i esbe
magnoti cal Iy S?m?“%th‘f’f@ﬁ“% a7 Yl at mer IR "a?&b&ﬁ%i&‘&?ﬁ onto
Sl ave modrum L h ThiS sy Shseas %éfé‘c*ﬁ'eSlieﬁée“?%?ﬁigﬁggﬁéé&e”fﬁéﬁ%aééﬂst and
{1 ansm oSERRLRLECHENENES ARGy T fune, dhacorer ef by Lnspect i ng the
.t was discovered that the nunber of surface

| h
Cef oot o9 ot O%hg‘q%fﬂbf%r“%’eq 2IEENSt hbfABAleThdhe mastensesiium adch t he

defects was increas

signal  oph§SiQNs due to foreign matter having becone adhered to

" the-surface of the%%%il dE]&FT]JIIH:Ct FéCE6uFlRtAEL thicth slasheotiberralbed
mthe initial stages thereof when sl ave

rodiams 4 r@é‘%‘%%nﬁéﬁl %%-S%Piaééfed ‘6 e aerti bos b et gost taller | S

iferfor e 13 i AU Al Ep%' SES the pattern of the master medium onto the
slave medium. If something remains between the master medium
and the slave medium in this pProcess, an air gap is formed betw;een

) themedlums and transmission deficiencies occur. This was.. . .

discovered by inspectin_g the master medium that was reused after
washing by the above-mentioned cleaning method. That is, it was
discovered that the number of surface defects was increased by
the cleaning method. There dre cases in whlch the signal
omissions occurring due to foreign matter having become adhered
j to the surface of the Ihaster medium in the course of the
- above~described magne_tic transfer are present from the initial
stages thereof when slave mediums are exchanged one after the
other and the magnetic trans fer is performed a plurality of times
1r_1 SHCCGSVSJ_OD. It has -been determined that this is due to foreign
matter that has become adhered to the surface of the master rnedium
durlng the manufacture thereof. Further, analysis of the

attached forelgn matter has shown that the forelgn matter is




I n succession. It has been determned that this is due to foreign matter
that has becone adhered to the surface of the master negiNEenfhdf b t he
manuf acture thereof. Further, analysis of the attached foreign matter has

shown t hatomhesédr effgorgantier mh$+8r20+NavepRes 430 ggsed_of organic
matter; the foreign matter has been deter%negatggﬁgggggﬁﬁ oF"t he sane
sour ce netieténhi ASAHRELE GG rd t.o form the otective | ayer
provi ded over the pattern of t%g%égbésﬂeagéggfzet%t%ﬁle‘?s i SRRV e

speci fi cahdtyer 851 deSEHI PEds V. ttern corresponding to the transfer
signal is forned on the sur?glgegheo?pf ee‘ﬁgqs‘t’%rf‘?‘r%%lﬂﬁ’ﬁo % SHRgndthe | ayer
is fornmedpvelrsalf t ...because the pattern formng process and the
_rragneticqol ayel} forn?lﬁg %ﬁ%égté}é%’g%r Eptél??o‘P HCEPRFEE®I y, in order to
prevent the at g}égesrgeojff.for ign matter or marring of the surface of the
mast er medi um i n the qnterihbetwédh daserihad Fhaitve aofoaddiedpr ocesses, a

protective i ng,formed of organic material has been applied over the
pattern. \@%%\kﬁerﬁijt%r%ﬁ&%& tCafigyer Fignalbast bermed darhehepsoirdaltieve
| ayer iso&eghgd a\/\@%ﬁfro the surface of the pattern forned on the
substrate, and TRE“FaJHEtI e /¢ & Bopsevde Lharsohs Dyrmmsd coferasaput t eri ng
nmet hod; E%\e/%ver, gven after the protective |ayer has been peeled off, a

portion thAer&df’r BREPHS Sohleheat sexn sferming ergeaderamd aheé hhgsetesni i ng
portion Qf the'f gr Qtective layer is aerially dispersed during the nagnetic
| ayer fof#t hg"Pric8Ys PARGessc anesrartached sepalratsiyfata bhaeeoto

) prevent the attachment of foreign matter or marring of ‘the
surface of the master medium in the interim between the

performance of_said processes, a protective coating formed of

Then when the magnetic layer is to be formed, the
protective layer is peeled away from the surface of the pattern
‘_formed on the substrate, and the magnetic layer is formed thereon
by use of a sputtering method; however, even after the protective
layer has been pPeeled off, a portion thereof remains on the
.surface of the pattern, and this :;ﬂerhaining portion of the
Protective layer is aerially dispefsed during the magnetic layer
forming process and. becomes attached to the surface theréof
thereafter, whereby the occurrence of signallomissions due to
contact deficiencies is brought about. Further, material of the
protective layer remaining between the substrate and the
magnet'ic' layer dauses & reduction of the contact property of

both the substrate and the_'magnetic layer} which becomes a cause

__organic mater ial has been applied over the =t T s




t hereafter, whereby the occurrence of signal om ssions due to contact

deficiencies is brought about. Further, material of theqRRLBetbyR | aver
remai ni ng fet ween the substrate and the nmgnetic |ayer causes a reduction

of the cofitatt® fpety away odt whehmasmbstical ayapdride FRONAIH S JAver

whi ch becojres a cause 6 20 Novenber 2006 of the peeling away of t He
magnet i ¢ $aYEH9 6 tieeaspbsbianein tie/ir@iddtSent @nachs ol iﬁthh%
reduction in the durability of the master medium On the other ang,

‘st anpi ng Wh& Wt esnpieaddadn i N manuf act uring optical disks are methods of
formng a resin layer on the uneven pattern of the data bearing surface of
a master nedi Om thesotbald @dnst ARRS ), QR Leak i S ghen, the surface of
the optical disk, which conprises ar élfﬂ [m%?grcﬁﬁa\%"ﬁ 94§ dfleven form

cor r espongnud act utrie ot §pPsEL1 dald, 4l ted wit a thin filmfornmed of a
reflective material, and a protecti ?/}éé “feg?/leoradsl SEARTHAY BrifAidedaver
Ther ef oren bheausgvéhepHBEL LY ' tical disks are nmanufactured in a
conti nuous manner vvhe(raréi n a clgﬁ%%%n%%o% SOTING spditacer pdr aeBaaterng t he
course ohelhemMmpauiactyl ehh after the nunber of disks manufactured
exceeds one-t housand, fo?gi g%g‘ﬁéﬁ’ér%ﬁ&‘a sdidifertieRo the swrfaee of the

optical ofisks bpiibe; sE nmeRner; as for.the nmagnetic trans’fer. mast er
medi uns; this | elgifjs t0 an Incrense TARHESSF rdrieaie HYehehaving cal di sks,

wher eb.y uﬂethﬁ‘}@&?n @'ofrgr'e%glokdti?lgp{:gd%g ) E;[I{scfaelzr data, is coated with
{) a thin film formed of a reflective material, and a protective.

layer is further provided.

Therefore, because the master medium optical disks are

n . . .o
anuféctured.ln,a continuous manner wherein g cleaning process

. is not performed during the course of the manufacture thereof,
after the number of disks ménufacturéd exceeds one-thousand,
foreign matter becomes adhered to the surfaée of the optical
disks in the same manner as for the magnetic transfer master
mediums; this leads to an increase in the error rate of the
optical disks, whereby it becomes difficult to produce optical -
disks having a high degree of reliability.

In view of the forgoing points, cleaning processes such
as an electrolytic degreasing cleansing or a ultrasound
cleans_ing _employing liquid detergent, or an ozone cleaning
apparatus are employed to clean the master medium optical disk;
howeve;:-, there are cases in'which it is not possible to remove

parj:icle‘s which have become firmly affixed to the surface of




di sks having a high degree of reliability. In view of the forgoing points,
cl eani ng processes such as an electrolytic degreasi ng £ 9aRsiHa2606
ultrasound cleansing enploying liquid detergent, or an ozone cl eani ng
apparatus are enpl oyed to cl ean the master nmedi umoptical disk; however,
there are cases in which it is not possible to renove partlcles whi ch have

becone firty SPFi%@H ?%ﬁ%héﬁéﬁFFhE@QBfP?rﬁﬂmNHV@ﬁbéPffGGB tthe optica

di sk. 1t hagnpeebe PRI tdmddardorighf hﬁﬁl:értProrﬁoimal &Ik ssepRVE foreign
matter fromthe depression portlons of the uneven pattern, which results

in fornat PeFAECHRS PEI Eiei W VeSUMRARY X OF TREh NVENIItGNinEnbodi nents of the
pr esent 'n%%@&b??oﬁ%?W?é%ﬁéﬁed8¥¥%et'C transfer master nmedi um cl eani ng

nmet hod; wherein oreign nmatter that has adhered to the surface of the
mast er nmedi um and which has originated fromthe protective |ayer provided

on the substrate of the mas mediumis renpved, and a high quality
magnetic transfer is capabl%8%¥AR%éw%&}ﬁbFF8FHEaOWO the master nedi um that

has been cl eangflpodihes @by .o Erthdigrentst of nddie: RIS Hoijavent i on provide a

mast er medi uncl eani ng met hod of cl eaning a-magnetic transfer master
medi um or BaFaStE: WeRNiUifropiEstar Brdkunypksraiimg mefidofyr shgrehmt ter t hat

has becorre cqubegderyi tuddie d8RECASLODROFL S Gl LR UREVER pASTern of

t he magneti
‘ master medium and which has originated from the protective

layer provided on the substrate of the master medium is
removed, and a high quality magnetic transfer is capable of
being performed to the master medium that has been cleaned
thereby.

Embodiments of the present invention provide a master

romedium-cleaning method of cleaning—a -magnetic transfer "

master medium or a master medium optical disk; wherein,
the foreign matter that has become embedded in the
depression portions of the uneven pattern of the magnetic
transfer master medium or the master medium optical disk,
including the minute particulate foreign matter, is
completely removed, and a high gquality magnetic transfer
is'capable of being performed by the magnetic transfer

master medium or production of optical disks is possible

by use of the master medium optical disk, which have been

cleaned thereby.




transfer master nmediumor the master nediumoptical disk, including the
m nute particulate foreign matter, is conpletely renov @é?;ﬂ)e?zbb@h
gquality magnetic transfer is capable of being perforned e magnhetic
transfer nmaster nedium or production of optical disks is possible by use
of the master nedium optical disk, which have been cleaned thereby. 8 20
Novenber 2606Cior&d] B§éﬁllhe¥%|ah “iesthé’dné’tfhééeéfll%ge%riﬁfdiedf FeeEam nedi um

conpri sing @ypastingt & Baving & Raklien of gLed, ﬁ%h 13Rd.8Magnetic
| ayer forned over lsgl d pattern, |rrplerren gé g eanl ng thg gurface of the

substrate cmdnai @ﬁgﬂhélcphw@r fdrasd ey rf @amédpab@émfe iripd efiontadi on of
e aBOneLlf RUEL oL ER O ea d dioer Ao01 B8R Ol sgarogccarri ed out in

an evacuate reac as envi ronnment. Fve' Iayer med of an
organi c rratpertltaelrm hasfbemdfmmdth:@fsuef ahe ﬁérmmCsuw rake of the naster
nmedi um wher eon llc I;’ﬂ'gtter has been_ forned, and ]t' e nmpterial fromsaid

e

prot ect i ve "1P&yE VRF ngTHeETe0n OFf PSP 84i @ RHITRIINVENPEYEr has been

peel ed avway-afrroRasaind isUsh agesdus temRvadtbyei §&4 natdtiRhenficcording to a
first aspect of the present_invention, there is provided a master medi um

cl eani ng net hod PRaEeFEive Yststodosmefenbyvingodnmi ymatarial aghered to
thedata beaniRg sYLhacke O MULR ARKUNEYED PRLL &5 G LGSPERding to data

has been forned, of a naster rredl um conpri sing
medlum whereon the pattern has been formed, and the

material from said protective layer remaining thereon
after said protective layer has been peeled away from said
surface is removed by incineration.
According to a first aspect of the present invention,
there is provided a master medium cleaning method that is
rngrmethed et emovitig forei gn matter-gdhiered - to “thedata
bearing surface, on which an uneven pattern corresponding
to data has been formed, of a master medium, cemprising
the steps of: providing a film over the data bearing
surface of the master medium such that the uneven pattern
is substantially transferred onto the film for creating a
slave medium from the master medium coated with said £ilm,
and removing the fbreign matter adhered to the data bearing
surface of the master medium along with said film.

The cleaning apparatus implementing the cleaning
according to an embodiment of the present invention
comprises: a chamber for housing the master medium, an
evacuating means for reducing pressure in the chamber, a
plasma'discharging means for discharging plasma between
the electrode of the chamber and the master medium, and a
gas introducing meahs for introducing a reactive gas into

the chamber; wherein, the plasma is discharged in the




the steps of: providing a filmover the data bearing surface of the master
medi um such that the uneven pattern is substantially tyaRsighsEdoant o the
filmfor creating a slave nediumfromthe naster nediumcoated with said
film ~and renoving the foreign matter adhered to the data bearing surface
of the master nediumalong with said film The cl eani ng appar at us

i mpl ement i rfg-atise wEREgAN nEhe sttt thdraso begnerbodimeshtarst thige present

| nvention I%%H%rikfge§ssala§£'ﬂ£@e%{ Jn%ro*&%%%'d“QHEPSEW%SheerreVE%d'tllrkfé‘ an
evacuat i ng means for reducing pressure 1 n thée chanmber, a~ plasnma

di schar gi ngfamedgs frettdr sedaerpdgplthemaulbéaneent thee relsectr ogeiofh t he

chanber and t he naster nedi and. a i ntroduci ng neans f i ntroduci ng
a reactive ‘gad ¥t OFﬁeoghéﬂ%é?Pgﬁﬁﬁ?g&ﬁfh?h%a%?%%ﬁ%xﬁgmhigbﬁé?ged inthe
9 -- -- ---plasmaQibleMespper 2006 state wherein the chanber has been :

vacuunmed and the reactive gas has been introduced theretq, whereby the
forei gn matter ARQRBRPEITR B Th&Face o 1A pERI R r2GROdd R £8 BUr ned of f

of the surfagRd@hehbeo B &rp MBAUHMIBY, LR onPl aspBdiriihar ge. Anot her
mast er nedi um cl eani ng net hod according to an enbodi nent of the present

i nvention ilgpd emenked dipprerdm ednifeictyrehel namgsistumeddlma nast er
medium VARSIt PReSULE AR AUr 3 FRRLLALE, 87 WMi&h oa

9a




20 Novenber 2006 a pattern has been forned, is cleaned by plasnma di scharge
wi thin an pressure reduced reactive gas environnment. Thgfnolsabdr Bog €MMant s
of a protective filmare burned off of the substrate by t]ﬁe pl asma

di scharge within the pressure reduced reactive gas environnent after the
protective film is peeled off of the substrate, on which a pattern has
been formed: ratdebefbre bérn frnemd onsoflaanagdney ikldamredischaregen. The

filmcan be,. . f C r..wherein, . e ni ng
brocese i s H5Re BhrPEreeae oy e BEREHTCHET conulile ey FhEPlse or
pl asma. Furitsherthet hemhahts <c@m ercrepaliypefiim| are iherrsion ofdheli t he

cl eaning process. is to be perfarned, thi olyneric filmis renoved by the
use of a sdi eﬁPkarﬁ%%s}‘ﬁ%.Bql‘?]é)cﬁraesr?ﬁvﬁlllsiigaf‘ﬁ% FHHMT & RFEGSBES per f or med
by the-use r@fduaBdulktEasoundyLd eansim@mehbak f eadsese thedddtmvkorbenpeel ed

away fromthe surface of the master nmedium The filmcan be formed on the

surface ofis ReehESt 8F L nebli thR BPFdEase  afy Rl varkadtherdf PRSI m formi ng

met hods:  a y3put trekhog, MBtdadk AfreS Rt §biRGE Bon NBE & iy rfeq%ahaggg car bon
onto the surface of the master nmedium a film10 20 November 2006 f or i ng

met hod enpltdgiregna CVD, a vapor deposition nethod of depositing a
polynmeric material onto the surface of the naster nedium etc. A favorable
magnetic transfer property and film

The film can be, for example, a carbon layer; wherein,

when the cleaning process is to be performed, this carbon
layer is removed by the use of plasma. Further, the film
can be a polymer £ilm; wherein, when the cleaning process
is to be performed, this polymeric film is removed by the
use of a solvent or plasma. The removal of the film can
TR —ralse be performed by the Use ofdi ultrassound cleansing
that causes the film to be peeled away from the surface of
the master medium. The f£ilm can be formed on the surface
of the master medium by use of any of a variety of film
forming methods: a sputtering method of sputtering a

- material containing carbon conto the surface of the master

medium; a f£ilm
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formation property can be ensured for at a filmthickness of |ess than or

equal to 40 nm If the filmis thicker than 40 nm in a
magneti c tfransfer is. to be performed, the distance bet%@gﬂgt Eertszggé ace of

the patter Ahd% MEo enpdaivimg ias QVilor easeghorc dlépiord ta odeh8Eharakicon of
the transfer property and a reduction in resolution, and in the case that
an opti caPePErdEing Boppbyher teda tichs change itRet bergh sk Jorqmt }ﬂgg or

di mensi on%efibecomas | arge. For cases in which the magnetic transfer naster
medi um or MEEREMGpEiteal Adifskorabler mAgde¥nd $ -hAskE T t er ,having been
subj ect edft o the cl eani ng process, taﬁe filmis fe%grﬁggﬁgﬁ@{(h‘gﬂdrgﬁ%@ct I ve
dat a bear ﬁgmgtlibacprbperegfc@ﬁdbéhgnggﬁegr Tedi Ls.reused. Further, in
the case of the magnetic transfer nmaster neg?gmégn%hel%qll TA RS the

magnet i ¢ layertia rad eoiatiheo pad tH1 N U ce,,0f. t Sybstrate. \Wen the .
cl eaning process is to be performed, t?\:ielgrrgﬁ%fgt]iscrﬁ%&fg‘lﬂrig RBndY el and
when t he imastles ¢®ed uppis 5t the magnetic layer is reformed by
a sputtering process or t%eﬁ%egfeflf@?%n%g%nlt%g‘é%ﬁe At amed| dde ng be
per f or nedliistarcanpeciian W tic transfer or optical disk

manuf act ure for each magnet% %u{r?%r?g?%?e?ﬂ? ?I?t%&rﬁa&l‘?%ﬁhﬁr%%%g%ﬂedw after

the magndisi ¢ntt-ansker, (L9 i has heen perforned 11 20 Novenber 2006 a
predet er mi ned nunber of .tléme -ao ttéarrnl ij)“ offt the CLrpnstigra prepersy t he

magnet i CahtlaaSf:@cﬂu@’@?zéﬁrim%qﬂu%ric}nqe and in the case that an optical
disk is to be formed, the change in the disk formation dimensions

L)
¥
: )

- becomes large.

For cases in which the magnetic transfer master medium or

the optical disk master medium is to be reused after having been

 subjected to the cleaning process, the film is reformed on the
réspective data bearing siurface theréof and the master medium
is reused.
| Fui:ther, in the case of the magnetic transfer master medium,
the film can be the magnetic layer formed on the pattern surface
of the substrate. When the ¢leaning process is to be performed,
the magnetic laiyer is removed, and when the master medium is
to be reused, the magnetic layer is reformed by a sputtering
process or the like. o
It 1s advantageous that the cleaning be pefforzﬁed in
connection wif;h the magnetic transfer or optical disk
manufacture for each magnetic transfer (disk formation process},

or after the magnetic transfer (formation) has been perfofmed

11




optical disk nmaster medi um be renoved fromthe nmagnetic transfer apparatus
or the disk formation apparatus, respectively, when trgngiamiiebhed enci es
or formation deficiencies due to adhered foreign matter occur, and then

t he cl eaning process be perfornmed. At this tine, the efficiency obtained
by preparing a plurality of master nediuns and perform ng successive
magnet i ¢ t rasfagietermined fwnpst ionh tamgscl dahenee protlessdd ils repetition is
desirabl e. r.di [ ts .of res i_nvent.ion _d ri bed
abOve,'mheﬁﬁ%ﬁ%%%?gg %@%?Hﬁ?%é@? éeéghgégg ?%§ f%%&ﬁrf%ﬁﬁ%ﬁ185e§ﬁ%he uneven
pattern surdracieadf diibe mssibst metdel unh éree @kmbsed of tem ftoremecigneedause t he
pattern s rfac%,of t he substrate has Rgﬁn cl eaned, by use of a plasnma

di schar ge i 8WETaBHRPEA PRath | 3%? e FOhhent3PPAE e t he formati on
of the magneldgedtayely} heR&On rdiere rTaleen babné e8I g4 NG ffa@hhe protective
“layer can be caonpletely renoved when the magnetic layer is to be forned.
Ther eby t hesioidicgfifat et o i hrtechd oraioReme bt tGWe Rafefna@Rd whi ch
becomes adhg{editantiE SH6ERSE p T ¥S HREL it "B UM iGAN Bger educed, the
occurrence of signal om ssions due to contact deficiencies between the
mast er nmediafiaignciieckbt aleedredi wmeparibe eedleedl ityragnekistetrr ansfers

ther cof i mireuer A8 Frafiiely BR3P rREREATER et ne. ext onded.
Furt her, byipkoviodimagianfaddndredriegdatracheass noh repetition is
desirable. .
Accordiné to embodiments of the present invention
described above, when a master medium having a magnetic

layer formed over the uneven pattern surface of the

substrate thereof is to be formed, because the pattern

“gurface of the substrate has been Cleaned; By Usa o a s |

plasma discharge in an evacuated reactive gas environment,
before the formation of the magnetic layer thereon, the
material remaining from the protective layer can be
completely removed when the magnetic layer is to be
formed. Thereby the foreign matter originating in the
protective layer and which becomes adhered to the surface
.of the master medium can bhe reduced, the occurrence of
signal omissions due to contact deficiencies between the
master medium and the slave medium can be reduced,
magnetic transfers having a stable transfer quality can be
performed and the reliability thereof improved, and the
- life span of the master medium can be extended.
FQrther, by providing a film on the data bkearing

surface

12




surfacke. 12 - ---- - - - T ----- .20 Novenber 2006 of the nmagnetic transfer or

optical disk nmaster nediumso as to renove the forei gerW‘gJe?l{bep ed to

t he patt_er0 ggrface of the master nmediumtogether with the i1l mwhen the

- cl eani ng r 588sBapgrepécf brapdfet her f @€l @ @ 4181 I ng..even m nute

parti-cul ﬁtﬁe matter can be positively ?%rmved. Fur t ée%éyﬁﬁe%d‘}l?isc%laaﬁ for

forei gn mhPteemevatthesobesgieni fbedded, .fepression portions of the
Finred 9, (HECRERRRRE Sftae of

uneven pattern surface, because the the ¢
of the filmfromthe

depr essi obhponséons hegDER St N8l t.he renpval
side walls thereof, the fOI’dé&I gn erfawg{h ¥ Se Hsithe s arnigs) | y
renoved, phecessise pekrbrabg! i.ci.enci es and, formation deficiencies are
elininated, the masier medr ofn he%(;%fr?ers?%g@uglﬁﬁf:@,r Hagheding avematiapsehavi ng
a st abl e gaanishera U ddos be perfaqrned-and the reliability thereof
i mproved, and the life spétﬁ%%fn ?)ﬁepﬁéﬁtéﬁ’elﬁfeéfﬁﬁﬁ?lv@ﬁln Barékeended. BRI EF

1 is a schematic drawing of a cl eaning

DESCR! PTh@h Gyl @Bév\%pl]%lgﬁl‘lg@%fﬁ%r et Ho e dacomeg imbeddednbodihent of

apparatus inplenmenting
the presgrbrielvent. Figure is a cross-sectional view of the main part
b Bhnl\g Bzt isr?gf E%Beaﬂn%ﬁ%’ad?%‘éﬁfﬂrrbfswﬂfaqer,ebenausénme@t i on,

of a master nedi um.accor

Figure 3whata SEhgRt %n%%i‘g of tOIIe %ie%lr%asnsii%% gggg;g;gsbecomes wider
upon the removal of the film from the side walls thereof, the .-

5 ) foreign matter imbedded therein can be easily removed, the cause

he of transfer deficiencies and formation deficiencies are

eliminated, the master medium becomes reusable, magnetic

transfers having a stable transfer quality can be performed.and. ... . .

the reliability thereof improved, and the 1ife span of the master

medium can be extended.
BRIEF DESCRIPTION OF THE DRAWINGS

-Figure 'l is a schematic drawing of a.cleaning apparatus
implementing the cleaning method according to an embodiment of
the present invention,

Figure 2 is a crqés-'sectional view of the main part of a
master medium according to an embodiment of the present
invention, | |

| Figqre 3 is a schemdtic. drawing of a cleaning apparatusw
in the State of cleaning the pattern surface of the substrate

of the master medium shown in Figure 2,

Figure 4 ig a cross-~sectional view of a magnetic transfer

13




in the state.of cl eaning the pattern surface of the substrate of the
mast er nmedi um shown in Figure 2, Figure 4 is a cross-segignalbey b6y of a

magneti c tratnsfer 13 ----- - R 20 Novenber 2006 naster nedium
accor di nd 0"l R s rabing dfo tame tireas edbodimeaRt benthih F:Qgeﬁﬁ:at e
bef ore hayvi ng been subjected to the «cleaning processes, Figu?e IS a

cr oss- sectHHL AN evi bfthe regriat ibe for@n $z61ing Belkel SBdbumgf 5igpre 4 in
the state after having been subjected to the cleaning process, and Fi gure
6is ac irorvadesdedy of anot her enbodi ment of the magnetic transfer
master nedium of Figure 4. DESCRI PTI ON OF THE PREFERRED EMBODI MENTS '
Her ei nafter the&iguekes rigdaeshoe neidss; K ent __inyention will be
expl ained with reference to the attachedaf %ﬁ&%ﬁ’ésﬁ mégﬁggici%rad}%%?ﬂénat iC
drawi ng oRs&ece!mad ug o AUS 1 i t c| eapi ng nmet hod accordi ng
to an enbodi nent of the gesen%ni%egggg%.an%?erhﬁ?‘éhmHﬁeép‘iﬁ?ﬁc&s‘a%hom in

Fig. 1 cnnfpt:haealegngﬁgug%cgggnbgﬁd3 for accommodating a nmaster medi um 2;
an evacuating nmeans 4 for vaculning the chamber 3; a discharging means 5

~for generatingigupbasmg gi e hetween the el ectrode 52 within the
chanber 3 and th%u mast er ms*%|§“th]3Fnsr_g';;ecari'dmafl 3P E RRRGIRY embadd nenftor
i nt roducé NY:ie NBRAGHLVE, |t o the chanber. 3. The vacuum chanber 3 is
provided with a %%E) sh%gg%a‘lé%‘%/ee“’r master heditn of Figure. 4.

DESCRIPTION. OF THE PREFERRED EMBODIMENTS

Hereinaftej: the preferred embodiments of the present
invention will be explained with reference to the attached

drawings. Fig, 1 is & schematic drawing of a cleaning apparatus‘

" the Kpge.'sent invent;,ion.

The cleaning apparatus shown in Fig. 1 comprises: a vacuum
chamber 3 for accommodating} a master medium ;2,: an evacuating
means 4 for vacuuming the chamber 3; a discharging means 5 for
generating a plasma discharge between the electrode 52 within -

" the chamber 3 and the master medium 2; and.a gas introducing
means 6 for introducing a reactive gas into the chamber 3.

The vacuum chamber 3 is provided with a cap shaped cover
-member 32 for fitting over the base member 31 so as to
hermetically seal the intérior space of the chamber 3, Whel.:ein'
the base member 31 and the cover member 32 are movable relative
to the contact and separation directions thereof, so. as to

facilitate the opening and closing operations thereof, and the

14
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menber- 32 for fitting over the base nenber 31 so as to hernetically seal
the interior space of the chamber 3, wherein - the base bbb 2808 the
cover rrer’rtgn%tr 32 ar e, novable relative to the contact and separation

di rect i ons HérdBr Il WB 2555 egchhngienibilat #cddmapenidgnapd; §! 0L APRL At ons
t her eof ?]g iﬁlﬂﬁgll} ZS%N‘ggwr 2006 master nedium 2 is exchangeabl'y
accommmoda et f. St tiedidys hdrbdroadedrnat base rember
31. The méstlerﬁngdi um 2 | oaded onto the base nenber g% |a§§f?eﬁran?esﬁ‘é{r% of

el ectricaF ~€8RdHcOoNtPt fhei bhsthaembest 8icakl y, 9t ounded base nenber 31, and
serves as ong of the el ectrodes when the di sch%r ge Is %eorﬁo%?ér%rlcésl

descri bedcpeflent i They evatiahbng S@@Ns- 4 ' vacuum punp 41, and a
vacuum channel 42 from the vacuum punp 4%@%%?%&3?%‘? f"&%ﬁén?]co@é‘ﬁ menber
32. The vaeuoes punpndb ff eABES: A&, Al ithi,n the .interjor of the chanber
3 by way of the vacuum channel 42 and§ W#;?Buj'cs}ée(Sifls\?géﬁﬁﬁl%%é)ﬁréﬁr@@das to
de- pressuas zieddrei bdt e4d 19y, Of the chanber 3 to a predeterm ned pressure.

first valve V1 is disposed along the vacuum channel 42, and is controlled
&perfor med and to close when

so as to openTheeavhLh8aYAR ration i.,s
the pressure is to be rel eaggg%&lrg%r NP HYRES AciafeR Hen 4142ahd @r ovi ded

Wi th a nemgung baakage ghapp on. -the same side of the chamber 3 as
the valve V1. This | eakage cﬁ%nﬁﬁ? TR &t d8 wePRegtedakageheort
wher ei n acseeonshiyal V& Vs i,sposed along the | eakage channel 43. The
valve V2 is controlled so agat%é)ﬁ1 ng‘pmﬂgn“f%v%@ﬁ?nﬁépew'aﬁlﬁm tilse

er f or mefinaag; '

P! . B8Ei4P of the chamber 3 by way of the vacuum channel 42 and

v

A

by.use of vacuum suctjon 80 as to de-pressurize the interior
of the chamber 3 to a predetermined pressure. A first valve V1
1 disposed along the vacuum channel 42, and is controlled so .
~as to open when the vacuum operation is performed anci to close
when the pressure is to be released. Fufther, the vacuum channel
42 is provi@ed with a merging leakage channel 43 on. the éame
side qf the chamber 3 as the valve V1. This leakage channel 43
cqmmunicates with a leakage port, wherein a second ;ralve V2 is
disposed along the leakage channel 43. The valve V2 is controlled
S0 as to.close when the vacuum operation is performed and to
open when the pressure is to be reléased. |
The discharging means 5 comprises an electric power source
51 (a -Dc pqwer source) for generating a discharge voltage, and‘
a plate shaped electrode 52 disposed on the interior of the cover
member 32. The plate shaped electrode 52 is supported on a 'support

member 53 that extends _throu_gh. the cover member 32, and is

15




open when the pressure is to be released. The di scharging neans 5 conpri ses
an electric power source 51 (a DC power source) for g dnfifty 3064 SChar ge
voltage, and a plate shaped el ectrode 52 disposed on the interior of the

cover nefibBiegted The phatrosbapeduetecss ®2cb5a8 t N, &, sypport
menber 53 thﬁ%ﬁé;tends t hrough the cover gg%ber 32, §ﬁ§9%§ﬁ%§%§a nber
2006 conFRew: TspdEeponer tise Ui e 520 BV &-CONAUCE | er (not shown)
di sposed on the interior portion of the )[;Iljate sul[y)%%r%/ﬁe mte% %‘?poﬁﬁ:
menber. 53 and the

i nsul ati meprdeat 533 Asihpataklied Refmggn 4 tﬂgﬁﬁg?ggéﬁo&gqq%ppﬁ SURPGTAt ed.

cover nenber 32, whereby the cover nenber
medi um 2 t hat

The pl at ensgitsped 3ehpgt f RS t.er posed to e master
has been | oaded onto the base ﬁg#ger 3t gﬁathg %F?c%%Y%%fV@ﬁﬁag§2
gener at ed sbyliche rip@WakK, SQU. i $.,appl.i ed between the plate shaped
electrode 52 and the %%ste#ﬁ%%%%hnﬁ3¥P&H€&@bfh&ﬂﬁda§#@Q$59@ﬁaﬁ@eibs

that the power source 51 can be an

ener at edoR magt i . _Not e,
: ook ipoTRAl €D Fﬁgt‘%{%]%é%lf i%%‘%“ﬂ%l%vﬁh%éjﬁs BeeRFlpevier sotsce is

RF power source 'such as
to generate a plasma di scharge

d, th Led
e L hEhBTLRAUGer AN 5 TR0 FpS H oehare el igume iawcontcinhymezns 6

wi th the base nmenber el ect'’r
LT oducs o ROl 1 o A 1 biFFRengAbo, Bhacandhopad oete tid he
Fenct i ve pagd nb i 1o PFE S of  PBHERRSY e hmtberbo it 1tk

. } generated on the master medium 2. Note that the power sou'rce

a 51 can be an RF power source such as that described below. When
an RF power_source. is used, the RF power source may be conneéted

electrically

to generate a plasma discharge with the base member

 floated.

. The gas introducing means 6 comprises: a gas tank (not
shown) for storing the reactive gas; and a gas introducing'
channel 61 lead_ing from the gas tank and connected to the cover
member 32 for introducing a predetermined quantity of a Highly
reactive gas into the interior portion of the chamber 3, A t.hird
vale V3 is disposed along the gas introducing channel 61,and
is controlled sq as to open when the gas is to be introduced
to the chamber 3. The reactive gas can be compositions contailning
Ar, 0, CC}q, and the like.

Next,'the.cleaning method according to the present

invention:will be explained. Fig. 2 is a cross-sectional view

of the main part of a master medium according to an embodiment
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vale M3 is disposed along the gas introduci ng channel 61, and is
controlled so as to open when the gas is to be introdu anber
Ao Ihtieh 2068 3" e

3. The reagti can be conpositions containing Ar, )
li ke. Nex'?ff Hé% @ﬁa%% 'a*ng‘%f}fddﬁrac@‘@gdi Agisoa tduheprtsientiravivignbiropp i | | be
expl ai ned 2 is a cross-sectional view of the main part of a master

Fig.
medi um acE%?ﬁﬁﬁBQt%%%aﬁm.. 16ir2@hNoveate b £2006n g the piesert
i nventi on, Fig. 3 is a schematic drawi ng of the cleaning apparatus of
Fig.. 1 inithécetat dhe iheiaty ife that ekl rSHER AR QlflogvgeigL@%#Ifge of
the master medi um shown in Figure 2. As shown in Fig. 2, the maghétic
transfer faster medium 2 conprises a substrate 21 having fornmed on the
surface thereof a mcro uneven pattern corresponding to the data to be

transferred; adfd shvegnéni eibayel 27« (A, ggﬁ‘gqg% €. 1ayer f orjred over
sai d patgfrn by use of a sputtering proc%ss %r t ghh%Fkgﬁﬁﬁkg Wut | i ne
of the for eattponsel & mbmsifAle 08 i, 44} j s; foll.ows. ter a substrate
21 having a mcro uneven pattern forn%%'%%f C%0§u¥?%é%”ﬁ%§?é5P95§°§ny of a
vari ety @f mimeichadsvieas pheer robi-ai e rotectiyve |ayer (not shown)
conposed-of an organic material is f%Pﬁ%’ 8§é Otﬁéep élrlfrg bgrface so as
as_to prevent

t o prevehtrasaifdrpati; eEAGSH HiaGRaft 1.0g rred as wel | .
foreign matter from becom ng gdﬁgégghgﬁhgr%?gﬁaBﬁ?SFem?ﬁﬁeEﬁﬁsiﬁé?é)21 is.

C0nveyedfbnmeUEOﬁéfﬂéémuiﬁéttern b§‘use of a sputtering process or the

like.

S The basi ; '
€ basic outline of the formation of the master medium
2 is as follows. After a substrate 21 having a micro uneven

pattern formed on the surface thereof by any of a variety of

'imétﬁddéhhas beeﬁmggfaine&, a protective layer (not shown)
compdsed of én organic material is formed over the pétterﬁ
surfage so as to.prevent said pattern surface from being marred,
as well as to prevent foreign matter from becoming adhered
thereto. Before the substrate 21 is conveyed to the station at

| which the magnetic layer 22 forming process is performed, the

s - protective layer is.peeled away from the pattern surface, énd

the pa‘rjterr; sﬁrface of the substrgte 2lis subjectéd to a cleaning

pProcess employing a plasma discharge carried out‘within‘an '
evgcgated.reactive gas environment by the cleaning apparatus

1. Then, the magnetic layer 22 is formed over the pattern surface

of the substrate 21 by use of a film forming appafatus or the

like.
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i i i formed, the 3 protective
[ the magnetic |layer 22 form ng process is per , _
FQQZ? }s pee?ed away fromthe pattern surface, and the, B&éﬁ&&Qy%%gﬁg.of
the substrate 21 is subjected to a cléaning process enploying a p

[ [ Lt Rl ' as environnent by the.
Cleaning appar at e Cior H® Alea Rt AR g BRr s Tndaty e oleanine
DAt Lor N SHEE ‘ : : ' ' aratus or

' by use of a film.form ng app

Phe 11 ke PhB85oR01 ohE of “SBb6 Mencrertret FrRocrbapragens oenpapengor med

© : ' oyi ng

' dry, non-contact renoval process enpl oy

R R N B it WAL i
ot ectivacray ?Sfron11he pattern surface of the substrate 21. That is to

protectiveclayer fror e natetetEaheracd,o MBhe kKt fhid
say, a rea t?%@Pﬁ%E ?Egv%gﬁﬁaﬁda?ﬁihgué;trate 21, and a discharge voltage

' tate, containing. Str _ (
?gpr gﬁ;‘;;_ﬁng rfg$ O §ikr ébyeatieive era hisnhtwscidad 10k of Fge Qﬂ.%r%%txl ve
‘Iaygr that has adhered to the pattern surface of -the substrate are

i nci ner at®d "4HED dReiaby depmamsirite Télfaﬁ@,ecddﬂt%i%rﬁd-%][ea%h%%t(%%ttehe
cleaning apparatus 1 is the sane as that of Fig. 1, ﬁngl Ur;‘gjc or
AT Wy S ot o T
| gﬁ'gﬁg{j, St%ﬁg\aiéldmt raterfdlict ihadpdoeaeiviel ase FHadt A RLEISLE! i ned
the pattern surface of.the substrate 21 are incinerated and
thereby removed. |
(E The specific configuration of the cleaning apparatus 1 is
the same as that of Fig.' 1, and further explanation thereof has
,___peen__qmitté.d‘.” The base member 31 or the cover member 32 6f the
cleaning apparatus 1 is moved and tht_a chaﬁber 3 is opened, the
substrate 21 is loaded onto the base 31 at a Vpr_;edetermined
po.é'.ition wherein the uneven pattern surface thereof is facing
' upward. The base member 31 or the cover member 32 of the cleaning
apparatus 1 is moved and the vaccum chamber 3 is closed, the
first valve V1 is opened and the valve second valve VZ2 closed,
<ﬂ "and the vacuunfpump 41Iis activated so that the air within the
interior of the chamber 3 is .removed by the vacuum suction force
and said interior is depressurized to a predetermined pPressure.
When the predetermined bressure has been obtained, the third
valve V3 is opened and the reactive gas is introduced to the.

interior of the chamber 3 via the gas introducing chanﬁel 61,

When a predetermined gas composition has been obtained within
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posi tion wherein the uneven pattern surface thereof is facing upward. The

I i S noved
or-the cover menmber 32 of the cleaning APRGFRIHLE 280d
gﬁgetﬂgneggcﬁﬁ1chanber 3is closed, the first valve V1 is opene% and t he

‘ i i d so that
; 0 , t vacyum punp 41 is activate
Yﬁlavgi_ fe\(/:\n% \rzlmltt F\égl}z{%n?g r ?gg %Pgﬁlﬁ%r Effarﬁ)éjtl sghag IFeNOtEd9by 1 & hapwhiagm

' LG ' i s depressurized to a predeterm ned
oressure. Pounee Ea8 b anePLRe oL Shd i olinte sbapedbeheoedodhea Wy rd
Valv | i is introduced to the inte

and the _reactive gas is in _
vaIvth§bE§egB§?§gtﬁ8uﬁgg Pht AB8dBEi Rgwehanoetrcél, whibesb @ Pr ;ggﬁgn1ne? g?s
'tgﬁpgs?tiag hﬁs been obtained within 18 20 Novenber 2006 the interio
¢ ‘sg a

B98I St gEalaid ageths pplamd subetweensthe. SURNNALS 21 and

t he chanber 51 (a DC power source),
- by the power source

t he pl ate,shaped el ectrode 52 surface of the

wher eby azfn CEOT G R [ gehis phmenatetsdaidie PRULLII} U s dhe ne

i ' di scharge of reacti :
substrate, 21, According to this plasnma ( ‘ | as the ot her
[oretan TGO RN o ity ucal anld v otk s ekl (35 pLlg other
foreign matter adhered to - - cLeani ng process of
and t her €1y Ehemiear Kpze ipisantetchingoebial, M908 oL sani ng. process
a predeterm ned duration has been conpleted, ened. wheseby air from
third va@ﬁﬂlvylaﬁe1pcknegdtagd3?ge%%§ﬁ?2§gﬁggﬁgﬁgﬁwgE ﬁgasﬂﬁde FRIngr essur e

t nosphere is introduce _ '
arfhiﬁ tﬁ@gﬁ@merior of the chanmber 3 rises to that of

When a cieaning process of a predetermined duration has
O been completed, the first valve V1 and the thir& valve V3 are
closed and the second valve V2. opened, whereby air from the.
”gtmorsphe,rfe,,,,i,s introduged via-the-leakage-channel 43, and the
| pressure within the interior of the chamber 3 rises to that of
the atmosphere.’ Then, the base member 31 or the cover member
32 of the cleaning apparatus 1 is moved and the vacuum chambér
3 is opened, the substrate 21 on the base member 31 is removed,
i:he next substrate 21 is loaded thereon, and the cleaning process

is performed as described above, ‘

The substrate 21 that has been subjected to the cleaning
process is then conveyed té a film forming apparatus, wherein
the magnetic layer 22 is formed over the pattern surface thereof
to produce a master medium 2. Further, the film forming apparatus
can be equipped with a cleaning fuhction'employing plasma,
whereby the cleaning process and the film forming process can

be performed as continuous operations with the apparatus.
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t he atrnosphere.' Then, the base nenber 31 or the cover nenber 32 of the

cl eaning apparatus 1 is noved and the vacuum chanmber 3,4 g,0RENEdq0é he
substrate 21 on the base nenber 31 is renpved, the next sﬁgstrate lis
is perfornmed as described above.

| oaded t hereon, )gpd I i Ng. proc

The substrate 21 tha%tmﬁggb%?éﬁl%u&h&g’ﬁ ROy Sh & Mtesnidig gepeaatss ks t hen
conveyed 3 &4y formn ppar atus, wherein the magnetic |layer 22 is
formed over thea'ﬂ% taegrr?sﬁlﬁ’fc@nttﬁerree@rattﬁﬂpﬁ@mf@@eaorfa&her stBgtHaLE-
Further, the fii | m for mgnﬁg %ppar atus can be equipped with a cleaning
function &mpl oyiA§ Pradmtablgndhaby thiee sobedmatg BrobesFoanddt Be Lilm
form ng process, can be perfornmed as continuous operations with the

appar at us SOP§USE NS Zloge thedt saithatibbecatse 1 banPo Pé‘ﬁfrf@%bff o1

generates a di scharge across the entire pattern surface of the substtate

21; it i sIpPERERdLIerR Hataddtt csubbtr B se Aedite f B na, CORAUSI e
nded Wiegh

material so that said substrate 21 can be electrically grbu

| oaded on®?PHECHagE Weabdis@larfimyhesant he PONEEe $ t he di schargi ng
nmeans 5 can be an RF power source instead of a %Clgct)ﬁv\grep@{'ﬁ?csec.’uﬁcf?thi s

case, evelsteadhefsalist paver shnice i nsutpd &d and rounded to the base
menber 31, the cleaning process wherein a plaasr‘ra&g%%ghfg © SUPskEREat ed on

the pat t%r nisuirfadetofd thel Hdstdaheddg Gan or med. n. an RF
power source is used, the RF-pewer source nayé}ﬁee%go%ené%ef@&rvggfg&‘?@rat. a
pl asma dicssiwarige Mbhehb%lb@ﬁ@irﬂ%”ﬁ%sﬁh%ﬁ&?ﬂ&é’ is QgL ed and the foreign

matter originating fromthe protective
- pattern surface of the substrate 21 can be performed. When an

( RFE power source is used, the RF power source may be connected

‘to generate a plasma discharge with the base member electrically
~__Floated and the f oreign matter-originating from the protective

layer as well as the other foreign matter adhered thereto t.he
surface of the master med_ium can be ihcinerated, and removed
thereby.

The substrate 21 of the master medium 2 can be formed of
~Ni, si, a1, en ‘alloy, or the like. The uneven pattern can be
Iformed_by use of a sputtering process or the like.

A layer of photoresist is formed on the smootl;‘r flat
surface of a glass substrate (or a quartz substrate) by use of
& spin coating Process; then, a laser beam (or an electron beam),
which is medulated in correspondence to a sei:vo signal, is |
emitted while this glaes substrate is being rotated, and a

predetermined pattern, such as that corresponding to a servo

signal, is exposed. Then, the photoresist isr subjected to a
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: [ dhered thereto the surface of
as well as the other foreign matter a _
Lﬁgegaster medi um can be i nci nerated, and renbved theﬁgpmow%ﬁﬁr§mﬂ§trate

21 of the master nmedium 2 can be formed of N, Si, Al,

an alloy, or the

I
' ﬁ@%g f-a sputtering process or
| ke. Thederelepmpatt8rBcE88 b@heféH &) VL1 o8 ¢ ) or
{Leeriker A Iaygr of %hotoreélst i's forne§ %%lpﬁe gﬁﬂg%ﬁioﬂQ£e5L§¢riace 0

a gl ass supbfbtralieahf’ ad

process,;

] trate) .by use of a spin coating .
then, a laser bggﬁpééﬁi;ﬁigFegﬁpaﬁébéﬁnyn?veﬁhpéhtesnnﬁdnhaﬁed in

' ' ' ' ' | ass substrate is
NERal ; al, is emtted while this g _
ngagsfgpg egseaﬁ%ﬁ%§g%¥§débggﬁfﬁéasEa%?ePHFaéE@ﬁ tBerbhy . clexespondi ng to

a servo

the photoresist is subjected to a 20 20

Novenber %%%ggé%é#§F XﬁﬁﬁggﬁP§g§£§?¥nﬂﬂ%ﬁéipﬁmed poritieorueiratkec pholor esi st

S

: . : he
renmove .andrggég%iglnal di sk having an uneven pattern formed by

renaininéjﬁﬁﬁQﬁ

%%SHBﬁQPﬁéﬁ1ﬂhémﬂgtim®ptpcébe(éﬂééﬁﬁ&fdﬁmﬂﬂﬂ uneven

pattern thus forned on the surface of the original disk is subjected to a

pl ati ng

@g}é%kr%ﬁhﬁﬁﬁagﬁ,hawﬂng(andﬁiﬁﬂvéﬂﬁﬁﬁféﬁ‘%JE%@fHJf%

' ; I i i's then peeled away
positivejﬁggven pattern is formed; said Ni substrate is p
|

fromthe ]
protrusions%lof t he uneven pattern farnmed on the substrate
l|$ .

of 80-80¢

Midiafaidi Bk suhstm iy ébethbh eddlaid thaydepbh &ﬁ%gﬂg&g@% of the

e range
aitd 1o P fieaiedrlablthati thehelopahge thef HEIRHR0Q iy JFur ther,

the af orenentioned original disk can be netal

protrusions) of the uneven pattern formed on the substrate be

in the range of 80-800 nm; and more preferably, in the range

of 150-600 nm,

Further, the aforementioned original disk can be.metal

. Pplated to form a secorid original disk, and-this-second original

disk used to perform a further metal plating process, whereby
a substrate having a negative uneven pattern can be formed. Also,
a third original disk can be formed by metal plating the second

original disk or by hardening of a synthetic resin impressed

onto the second original disk; this third original disk can be

metal plated to obtain a substrate having a positive uneven

pattern. On the other hand, after the uneven pattern has been

formed of photoresist on the glass substrate, etching can be

performed to form grooves in the glass substrate, whereby a
substrate from which photoresist has been removed can be
obtained; a substrate can be formed therefrom based on ahy of

the methods described above.

 The magnetic layer 22 is formed of a magnetic material and
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| ()

pl.ated - to forma second original disk, and this-second original disk used

to performa further netal plating prqcifs, mh:rfﬁyrdqégygﬁhg 6%?5 ng gé
negati ve uneven pattern can be forned. so, disk o o b toni ag of o

IR § i_gi_nal _
formed by Beusk dif aptidiha P60 deBlld N3 S Varuunidepasiitricn
Sy © T;E;r||npresse lonfg detggfgfgiﬁﬁ:giﬁgss?ate having a positive
tneven  pars i gy B AndhBRRA, St donmks tives o cant aonbyesaten
uneven : ’ . e “perfor
' I substrate, etching can per
o r ool e L 2R b s comanege
ormar , ' X bstrate can be f.
' d, can be obtained; a su .
Pher of r omBie0a28n Gy b ¢ hoWeidiestle. Goddrrbedonbon,. e oRODEkbS, | ayer
therefron1bdsef magneti c_ material and 21 20 Novermber 2006 by use of a
gﬁy;?cgﬁrggéugﬁ1%@pég#PYoﬁFGG@h EsCaNﬂagEuNIHgDOEE%%?E{ ﬁ%%g??%%@%%{hod
' d, an ion plating method, or by a ,
cro. as THitnenrbd et key foFmeg e g0k b o1y 2508109
Ni ' CoNnTaZr, or the like), Fe, an Fe , ,
Eoni M Oggilmz'rlsé parsirulpeTaN)refdbab s tatakkoy, (M Forora’ gheer%['%l' ke f\‘l.” gg
Zﬁg:ggéd there%or' it Is particularly preferable t hat Fe iic e 52 ® o
- 4 . e s
enpl oyed. It 148 i Brofesairiabl thathathd heiduddesse And fﬁf‘a}g[?%q{]kec Tayeie g

in the range of 50-500 nm and even nore preferably

1100- 400 rifi A Ebedragge cof D00 el, aRBOgLERNoRE BRERLSSAM i1 the

range of 1Q0-400 nm,
( According to thé current embodiment of the present.
invention described above, by employing a cleaning proceés
_Wherein a plasma dis char_‘gé -is.generated-in-amevacuatey Teactive
gas environment by the cleaning apparatus 1 on the pattern
éurface of the substrate 21, to clean the pattern surface of
the substrate 21 before the formation of the magnetic layer 22
thereon, the foreign matter originating from the protective
layer as well as the other foreign matter adhered thereto can
be incinerated by the action of a Plasma etching and removed
thereby; whereby a favdrabie cleaning can be performed, and the
quantity of foreign matter oi:iginating.from the protective laye.r
and which has become adhered to the surface of the subsérate
21 can be reduced. As a'result, the contact property between
the master medium and the slave medium when a magnetic tra_ﬁs fer

is to be performed can be improved, the occurrence of signal

omissions due to foreign matter adhered on the data bearing -
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: i wherein a
. . ; | oyi ng a cl eani ng process _ b
i nventi on described above, by enp reactive »PRSvEMk: b nt by
plasma di scharge is generated in an evacuated 2 '@‘étrate gl,

to

[ n the pattern surface of the su :

the cl teﬁgl ng f‘gg@aﬁjz;@éﬁ;@éeﬂﬂé&ﬁﬂﬁ% te 21 bef o_rdg tRe fegrcr;:;&rgtio; t he
(r:rlagﬁgtic Igﬁr 22 thereon, the foreign it Leevent§idharvhageby

' her foreign natter adhered thereto_can
rotecti vetrdmyrsrahaiBldy 2% g O 3 Liahy cemdwedertaneby,;
Ee i nci nerated by the action oelr1 £ §§ﬁﬁ Ee&ninala b

' ' ity of foreign
‘ I ng .C be perforned, and the quanti
et o oy ARb1g ro%’rgfqheggr gﬁ@c@ﬁ?iEeFa‘%dlUIarmhMe:FEdew tadher ed

matter originating

lt, "the

‘ te. 21 can be reduced. As a result,

to the subfr@%n%fiornh l?lstra . oe | Aida g when a
Tagnati C transt o be_t%éihlf stp@erfor rrerad caln be inproved,' thé occurrence of
magneti c transfﬁéxals to be p

i ' 22 20
i | SSi 2p8thererdnaninyeneatbdr adcondiing datanphegrin
ili)ggﬁilaerom SSI'Osurfz[alge{lof t he %aste_r medi um can be preévent ela, gﬁ%er%ﬁiﬁ

08 | : - for ned, ,
e PATEFEr Ty ot il biscgipteany oo d
d the life span of the mas | eani na et ho
of the. petl e T

of the pe?tithf2aRayi6ftrars hagmetster aras ud2cdeXdsy, nqt
' ' Ee. ' ording to an
| JIAIPTRIRRt ofnvemaioet | th t FiRnsd et dTasd %érggge‘y%n&%ﬁ%e

accor di ngjcﬁto the present invention wll be explained. F
enbodi e i i i'n the state heen
i ment . of the present i nvention, if _ : r Vg Theen o
glrjrgjoceil:trrgfw eﬁf@‘%ﬁ@é}hmglpana;egq&soceﬁgs, FibS @#%;é)%%ossesg-tsle%taioHal
a magneti ¢ transfer nmaster nmediumof Figure 47in |
view of a magnetic transfer master medium of Figure 4 in the
g .

( state after haviﬁg been subjected to thé cleaning process.
Further, each drawing is a model drawing; the actual dimensions
__ of the portions shown-_...th.‘ereijn--uarebf-~a-~di-ffere‘nt ratio)
o A discoi.d m'agnetic transfer or optical disk master medium
'21is formed, wherein one surfaée thereof is provided with a micro
uneven pattern formed of protrusion portions Z2a and depression
portions 2b corresponding to the transfer data {(for example,
Servo signals) or the formation data. In the case of the magnetic
transfer master medium, as shown in detail in Fig. 2, the top
surface of the brotrusion portions 2a are formed by a magnetic
layer. Further, in the case of the optical disk master medium,
the depression‘portions 2b form the pPits (protrusion portions)
of the optical disk. |
Then, a cleaning film 23 is formed over the uneveﬁ pattern

surface of the data bearing surface. The film 23 covers the upper

surface of the protrusion portions' 2a, the side surfaces of the
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' [ ess. Further, each
, i ng been subjected to the cleaning proc _
Zt‘atenafitgrahﬁt\;:je? drawi ng; the actual dinmensions of t%@fg@ﬁg?gé or
sagm-?herei n-are of a-different rati o.OI A\A/gl Sgﬁlndoggggﬁngcer't nster o
i ' T e 2 .S Sf.0r er ! :
SPZL?ngda?Fﬁ&g%%??rgggﬁﬁgkéﬁngzgﬁérg%ﬁﬁrﬁ@d dhepsginfasieon fpohei aagiga and

le
essi ' ding to the transfer data (for exanple,
depressioBf PRe! 4epPe4R;ER" LESRIN by Caniot Sbtotheunggnet be 1eansf er
sero signal s) or F%e Porma |5ﬁ 88€a%Pr napHe thgsbot urgg

' il [ face of the

' hown, in detail in Fig. 2, the top sur _

g?zt ?Lsrgﬁégg????%ﬁé g?@%ﬂ“?o&ﬁed l(:j)_y a matgﬂgt hgprla?s/?(r)'n Eg;tlhg:ls IZB 1Egrem
tical di sk nmaster nedi um . ; . : n |

(hevt (ool 067 e fiie o Shasioont calidlsfenFhacn slgino 1

23 is forped over the uneven pattern su _ i’ e

' gV UppBRInSt At fd e, PrOLKdISLBRARARA NS, ¢
-srihgeflslum‘ eJ(s: of F?rﬁa%zs 281 Novenber 2006 p’rotru5| on protrusions P8t hat

ot el L o g
con o b S oo o ot GRS ALSRLOB oL (e
B R el X 1
\|1,)V|aH1 i gglhggggﬁfﬁ? IKDSL‘%;Q{J?I&:JSmgiéerFQEZefﬁgph_gkeq For example, a

fiber-shaped adhered matter Pl becomes impressed onto the
( surface of a protrusion potion 2a, Va particle-shaped adhered

matter P2 becomes embedded within a depression portion 2b between

_.two protrusion portions -2a,-and-because-of the ‘size therect,

lédged in the depression portion 2b.

The me.thod of cleaning the adhered matter P1, P2 from the
surface of thé master mediums 2 is a method of removing the
adhered matter P1, p2 along with the film 23 to obtain a cleaned

master medium 2 such as that shown in Fig. 5. In this manner,

D)
4

the adhered matter p2 adhered to the surface of the protrusion

.':/

portion 2a is separated and removed frlom said surface along with
the removal of the film 23, The adhered matter p2 lodged within
the depression portion 2b is dislodged therefrom by the widening_
of the channel of the depression portion 2b by thé removal of

 the film 23 from the surface of the walls of said depreésion
.portion' 2b. |

The film 23 is a carbon layer; ‘wherein, when the cleaning
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' to the surface of a
i hered matter Pl becones inpressed on _
Llr"lc))te;uzihggego??m 2a, a particl e-shaped ?dheredtrﬂzit gﬁr%dgﬁ?%&%?ggo@gﬁgdded_
: - rotr ’
within a depression portion 2b between Wo p <ion portion 2b. The
because oprikess 18 1%1@feeﬁferfak:fr&rggfeg‘?ﬂ%tcr%@%?rfé%;pﬁeis gmmm oy the
method of cleaning the adhere moving the adhered matter P1, P2 al ong

mast er Wedblénéfgpiés nafﬁeo%ignbrgﬁegan gtErrvediaimthes sufaget bat tgAown i n

pththe filmas 1o o tal?hg adhered matter P2 adhered to the surface of

Fig. 5 ifakhis M 2 by s 3 iahy ofefibired ofring igSak ehsus f ace
the protrusion “@ﬁp%ﬁu p?%e?ﬁ?ﬁ?g?v?ﬁe aghered matter P2 Todged within

| renoval ' ' . .
?Lgnge\émr te%sslé)‘lr}ce%%ﬂl?%ﬁ‘ s 0§ el ndhex mhltemlgl;l %?ﬁt%\%gﬁ?? lr}%%gggq : gren
channel of_the depression portion 2b by the renov e om

icahi I i 3 i .
Coroah | e anarovs wnan The ¢ sanng 55 aacarbac 00 MR 3
er, /I ) Y ", . . e
;:gr Egnpe? TRigng ﬁv§?caﬁ§oﬁfh®>ﬁ&dm_ 33¥ﬂfﬁé&%r;egz£s§?€hn%gﬁ%ﬁ°%h§%ﬁ?§sof any
film23 can be formed on the surface o _ Ctering a
o ¢ Vo B et bt S AR, o St 0
mat eri al containing carbon onto the surfac so that the

: . : ' . I s .for .
Iﬁlr(r?kggsg’é‘t fﬁgr :S?ﬁ?g?: zgsﬂﬁffn]ﬁ{)ﬁrbueécl]i[}g} f%dgﬂig%r_lém%ﬁﬁr ggg}qgﬁﬁyl}lagggg, nm
a. favorable transfer resolution can be énsured fo;: when the
surface of Ithe protrusion portions 2a are brought near the slave
| ( medium to performa magnetic transfer; in the ¢ase that an optical
disk is to be formed, tﬁe formation property thereof can be
- ‘e‘n.sgg;ggi‘;Mij‘.g;;__._h_‘_,_,l_f_ the film 23 is-thicker than 40 nm, in the ¢ase
- that amagnetic transfer is to be performed, the distance between
the surface of the pattern and the slave medium is increased,
causing a deterioration of the transfer pro;perty and a reducfion
in the transfer resolution, and in the case that an optical disk
is ﬁo be formed, the change in the disk formation dimensions
becomes large.
f‘urther, the plasma cleaning method is a method of
utilizinga p_lasma discharge carried out in an evacuated reactive
" gas environment, .wherein the film 23 and the adhered matter Pl,l
P2 are incinerated, and thereby removed from the pattern surface
bf the substrate 21. The pPlasma cleaning (reactive plasrha

etching), is performed, for example, utilizing the cleaning -

apparatus 1, wherein: a master medium that has been removed from
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on the surface of the protrusion portions 2a. In this manner, a. favorable
transfer resolution can be ensured for when the surfacg QfvddiserBhG r usi on
portions 2a are brought near the slave nmediumto performg naﬁne]'Elc _
transfer; j gase. that an optical disk is to be formed, the formation
property th‘ragggtggn%ggnsgﬁ%PB afgtus) ort ke bpkicadi gikhi gbeni han-4-0 nm
in the ca that a maglnetic transfer is to be performed, the diStance
betweon FEBALAPPSCE 6 Pt fESgatn die yadunhetsimber Gegh Yaldutn SELAASED.
causing a ge{aﬁri oration' of the transfer property and a reduction i'n the
transfer Pés :

t he changg}éi niﬁéfhe di sk formation di nensions - becomnes | argea. i the 4
pl asma cl ea%ildgSFdoodt ihe ehaebao®B 0bndW bl h2hA% &N aleenarge carrie
out in agﬁ;vacuat ed reactive gas environnent, wherein %Zfiqr}ﬁ rTéind t he
adher ed mettegerPthe @Reateoiocimertiefasand fher removed fromthe
pattern surface of the substrate 21. The pl asna&}g?ééaﬁﬁtﬁ)gr??%%‘fﬁ gaspl aima
et chi ng) ,cars hperd aramgths iftdlore XA Lin 4d 14,21 t hg.cl eaning apparatus 1,
wherein: a master nedi umthat has benelnierrllz)’vqu'fggﬂrMSa% e&d@@ 2006 a

magneti c transFerthpparas Uh antarndRbhealdigk formmng apparatus is
enpl aced in the vacuum chanber 3 Fal&v;’%u%nnlﬂg%_.]arﬂ%%ﬂ t fﬂﬁ@%ﬁé‘@m hg

appar at us. polymeeadtilxe GasrkInl, N u t the interior of he chanber 3;
aﬁd a pl asma di scharge is generat gg‘%g'b%?‘\%egﬁie?ﬁ‘éngl BEPFBEE ARdtehkenast er

' 2peTii ti onposi t.i on.contai ning Ar, 02, CCl4,
gﬁgl 'l[Jhme f?keérmaa{; tM?S 461yt L2114 SR dt ssolved by a golvent or

(n}:‘ removed by the use of the above~described Plasma cleaning process

The polymer film can be formed on the surface of the master medium

by use of a vapor deposition film forming method or the like.

Alter.né.t-i-ve-l—y-f--‘-‘thef'remova'l""of‘_'the“' £111 237°¢an"also be performed

-‘ .by subjecting the master medium 2 to an Vuitrasound ¢leansing,

whereby the film 23 ig peeled away from the surface of the master
medium by the application thereto of ultrasoﬁnd vibrétions.

For cases in which the master medium.2 is to be reused to
perform magnetic transfers or optical disk Formations again
after hax_ring been subjected to the cleaning process,. the film
23 is reformed on the respective data bearing surface thereof,
as shown in Fig. 4, and the master medium 2 is reused.

E"or cases in which the £film 23 is provided over the surface
of the side walls of the depression portions 2b of the.data
bearing surface of an opticél diék master medium 2, because the -
optical disk_s are formed according to the form of the uneven

pattern, it is preferable that the widths of the depression
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Further, as an alternative enbodinent, the film23 can be a polyner film

: : |
~wher ei n, when the cleaning process is to be perforrred,zdlﬁgvﬁea R ¥ film

: - i bed
' enoved by the use of t ve-descri
S asne ol sanli opess —Jhe ne Ler il m>c/an be formed on the surface of

e el I R SV o o
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process or the like, wherein, as’
matter Pl adhered to the surface of the protrusion portions 2a

is removed along with the film 23; it is difficult to remove
the adhered matter P1 that has become lodged in the depression
_..portions 2b. In.c onsideration-of-this point; as described above,

it is more effective if the film 23 is provided by use of a CVD
process or the like so as to also cover the surface of the side
walls of th.e depression portions 2b.

Further, in the case of the magnetic transfer master medium,
the film 23, which is to be removed when the cleaning process

is performed, can be the magnetic layer 22 formed on the pattern

=)

surface of the substrate 21. When the cleaning process is to
‘be performed, the adhered Iﬁatter-Pl, P2 are removed along with
the magnetic layer 22, and when the master medium 2 is to be
reused, the magnetic layer 22 is again formed by a sputtering
Process or the like. Because thé magnetic layer 22 is formed
comparatively thickly on the upper surface 6f the protrusion

portions 2a, the removal of the adhered matter P2 lodged in the
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Fig. 6; the film23 is provided over the upper surface of the protrusion
portions 2a and the bottom surface of the depression pej{LeRsherBoo@nd is
not provided on the surface of the side walls of the depression porti.ons
2b. In thigerasesi @t h the adhered. matter P1 adhered to the surface of
t he prot_rucg? on po]F(t§I|S ns 2a° 0§ le?e‘Fﬁ)‘i&e%llﬁPohg favorahkey fpdrf@3nedt 1S
difficult to renpue, téh% dhered matter Pl that has becone | odged in the
depression portiois -2B%. th¢ Sl meskian oandbe tohibs cp@ielt o as di%%%riin%f:/d
above, i&)]_;ios more effective if the film23 is provided by use of a CvD
process of THETT REPIOYA8% 8 glidechead theasesr agea@ratﬂ%eshg%erml I's of

t he depressiﬁﬁeportions 2b. Further, in the case of the magneticC tlf"e]msfer

mast er mefiu thke s i fow 2zmontiingh the 7o cbeskBRDM 4 he cleanin
process performed, can be the magnetic Iayg? %gu%%éldtgﬁ ?H’é?ﬁﬁgt ern

L2
surface oflehecsupst Caee f2reidhemattine 1C e i 0 be perforned,
the adhered matter P1, P2 are renpved al ong vm'glt Ehg?§§8m5ﬁ%?F8 P§§‘§9 22,

and when €% ahBedmwirtdut e gine i@ Han & BUS nefic layer 22 is
again forq)rred by a sputtering pr ocessar(l)r thglgisit%e}?ne%g’érhéeatsh’ée(ﬁ%mi c
| ayer 22 4% the nethecdnpadativel y ikl upper surface of the

protrusion portions 2a, the rermv%l o‘% %Gﬁgga%ﬁ%%e rdtdrepmedidge i n t he

27 20 Novasnbub]2006d tdepedssindhPordd n..al so be favorably
performed. Note that the slave: r?glgi u%ngggr?%%ec&su‘bl]‘ee(?ﬁ@éloﬂﬁmﬁn‘élmavgs

P Feroron heon oot SRt A AR ARAR ISR Tl 1
{" in the case of optical disk formation, wherein the film 23 is
not removed, and the foreign matter is removed. |
According to the current embodiment as well, it is
-k_,\,_,__.T_.‘_V___.__.__.i_fl.dvantageousﬂ-—rthat— the ---cle'an'ing""b'f"'t'h'e’"‘ﬁiééfé’f""}ﬁédiﬁin 2 be
performed in connection with the magnetic transfer or optical
‘disk manufacture for each magnetic transfer (disk formation
pProcess); the master medium 2 is removed from the magnetic
tr‘ansfer apparatus (disk forming apparatus) after the magnetic
transfer (disk formation) has been performed a predetermined
-, number of times, or when ‘transfer deficiencies (formation
deficiencies) due to foreign matter adhered to the surface of
the master medium occur, and the cleaning process is rperformed.
At this time, it is desirable that a pPlurality of master mediums
2 be prepared in advance, and that successive mégnetic transfers
(disk forfnations) and cleaning processes are performed

repeatedly.,

According to the current embodiment described above, g
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t hereof -or the foreign matter adhered thereto, before being conjoined with
the magnetic transfer master nmedium 2, as required. %dﬁ%ﬂﬁ&ba&@nd, it
is preferable that the naster nedium 2 be subjected to a cleaning process

before thefibmj 23 MEHrRFQERPSn WAL e case of a magnetic transfer or the
resin injection pr oceiﬁgs in the é:gls?eugﬁevgﬁtPE&FGHPsﬁuFéaﬁ%ﬁt p6nthehdatedn t he

film 23 1 hedr SR wed d the foreign matter is renoved. According to
the current errit}g%i ment Y%smvae © Magnes 1 cabyans 9B ous opttdcatihdi ek ek g of
t he nast er,dredi e . perforned in connection with the magnetic transfer
or optical di sdﬁglfr;trlllu né%‘%)ﬁ‘?]émle Weioh tRegret €oreagnmert e 5K srdmldon
process); a}:ig)ee%%?t er ,nedium?2 is renoved fromthe nmagnetic transfer
apparatus (di's &Pmtr?& TuSurdiacer thieeamdgnetdrc tHd ansfele ((H sk
formati on% haes tbﬁien performed a predeterm ned nunber of times, or when
transfer J&PEEENcMegnetdrnktinas Cedebircddnti €o)mate o0 Jp%rl%itq]%n%at ter
adhered to the surface of the master nedi um occur, and the cleani Ag
process i $EPEVFEr hEE™ the mApsetinetrhhsksrdepphahkgst bt tRePlyyral ity of
master ne (i)glarrgg.Z be prepared in advance, and that successiVve magnetic
transfers kOR gifRtans); &he CoLaDGNGAIRGLEE8S A or med ‘
r epeat edlg%éccor%]g to the current enbodi nent descr%%e%ﬁg%%ﬁfg,%oath%S 20
Novenber 2Ce AintR8 niass tprowiedddmon the-MBe%an: ynf-age of the
data beari %g. surface of' the magnetic transfer oc?@%%lﬁléggfﬁd} %ﬁ‘e Tr

vy a the cleaning apparatus, which employs a plasma cleaning

pProcess or the like; whereby, the foreign matter including

-

foreign matter lodged within the depression portions
‘ r

.p.artlculate matter, and even minute particulate matter can be

i POS1EIVely removed. without. marring said-surface, maintaining

the performance of favorable magnetic transfer and disk

“formation operations, and extending the life span of the master

medium by enabling the reuse theréof.,
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medi um 2: the master medium 2, to which foreign matter has beconmes adhered
to the pattern surface thereof over the course of repeated nagnetic
transfer or disk formation operations, is renoved fromthe magnetic
transfer apparatus or the disk formation apparatus; the foreign matter
that has adhered to the surface of the master medium 2 is renoved toget her
with the film 23 by a the cleaning apparatus, which enp@¥smBePiREMe

cl eaning process or the |ike; whereby, the foreign matter including
forei gn matcrarMsodged within the depression portions, particulate matter,
and even mnute particulate matter can be positively renoved w thout

marring said sutfdeenamhent iedivn ¢lrapbrgoreahes dihdtavbe abl Befhgeet i
transfer 8@dn%ﬁé&n%%éo%q'i?%o{ﬂ%&@ron d}%%‘ggggﬁoenghgg dde, | b]:egri%%n_ Of ]

t he naster enab € T éuse 2977 =TT g

------- surfacve, -on -which- an “leNe¥MenbgELdRa6 cokAbMpohdiAdragier
nediun1c|eanin% nmethod that is a nmethod of renoving foreign matter adhered

to the dadatBeaeisndessur fatrveden akhixmant anevediputt e®pRBEEEBgoMdieng to
data has Q en fo%qed, of a master nedium conprising the steps of:
provi di ng®a*PFl Mdver the data bearing surface of the master nedium such

tC ?gg t |t ES ;neverbp@%ia&ﬂgi S subst td Al EMel IRNS] eHEEH 100t OsiPeabe! e OF

-the master medium such that the uneven pattern is
substantially transferred ontc the film for creating a
slave medium from the master medium coated with said
film, and

removing the foreign matter adhered to the data
bearing surface of the master medium along with said
film.

2. A master medium cleaning method as defined in
claim 1, wherein

said film has a thickness of less than or equal to

40 nm.

3. A master medium cleaning method as defined in
claim 1 or 2, further comprising the step of:

re-forming said film over the data bearing surface
of the master medium after said master medium has been

subjected to the cleaning process.

4. A master medium cleaning method as defined in

c¢laim 1, 2 or 3, wherein
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sl.ave nmediumfromthe master nediumcoated with said film and renoving
the foreign matter adhered to the data bearing surfacey®folddshrB8HE"
mediumalong with said film 2. A naster nedium cl eaning nmethod as defined
in ‘claiml1, wherein said filmhas a thickness of |less than or equal to 40
nm 3. A master nedium cleaning nethod as defined in claim1 or 2, further
conprising the step of: re-formng said filmover the data bearing surface
of the master nedium after said master nmedi um has been subjected to the

cl eani ng processid4.ma#svast eledigh UnsCl gamidth et bod ras eft ned siver cl ai m
1, 2 or 3, wherein 30 20 Novenber 2006 said master nediumis a magnetic

t r ansf erMREILEr GRERR TS EBADADNSUHG VAR urebEArpaticamed ov fred BRIASTEGhet i ¢

| ayer, and gﬁid&Hdrnis formed over the magnetic layer. 5. A master medi um
cl eani ng ethod 24S" defined in claim4, wherein said filmis the nagnetic

| ayer provi ded OVellhhesp@blraied) id acensf mbhacsubstraies. wherein the
magnetic | ayer is renoved when the cl eaning
5. A master medium cleaning method as defined in
claim 4, wherein said film is the magnetic layer
provided over the pattern surface of the substrate,
wherein
the magnetic layer is removed when the cleaning
process 1s performed, and
the magnetic film is again formed on the pattern

surface of the substrate when the master medium is to be

reused.

6. A master medium cleaning method as defined in
claim 1, 2 or 3, wherein

said master medium is an optical disk master
medium comprising an uneven pattern for forming pits of

an optical disk.

7. A master medium cleaning method as defined in
any one of claims 1 to 6, wherein
| said film is a carbon layer, and
the carbon léyer is removed by the use of a plasma
. discharge carried out-.in -an  evacuated reactive gas

environment.
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pr.ocess is perfornmed, and the magnetic filmis again fornmed on the pattern
surface of the substrate when the master nediumis to @%bﬁﬁaﬁ%£20&i A
mast er nedi um cl eaning nmethod as defined in claiml1, 2 or erein said
master nediumis an optical disk master nedium conprising an uneven
pattern for formng pits of an optical disk. 7. A master nedi um cl eani ng
nmet hod as defined in any one of clains 1 to 6, wherein said filmis a
carbon | ayer, and the carbon layer is renoved by the use of a plasm

di schar ge carrRedhecitfe d nmadievaciiod €4ifigaglcttdDags aBYiinheaent . adl
-------------- 20 Novenber 2006 8. A master nedi um cl eani ng met hod
as defld%@elﬁfaﬁ}alﬁﬁe]oﬁxbléﬁnﬁhﬁr?GDG mhereln said filmis a pol yner
film and tmaéquggiiﬁ Ell@lpol§m@¥e919 . %]vent or by the use of a

plasna di scharge
the polymeric film is removed by a solvent, or by

the use of a plasma discharge.
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