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Description of the Related Art *G00002*

Amagnetic transfer method is a method comprising the steps
of: bringing a master medlum, on which a transfer pattern has
been formed, into close contact with a slave medium, whlch has
been provided with a magnetic recording portion for receiving
the transfer, to form a conjoined body; and applying a transfer
magnetic field to the conjoined body so as to transfer and récord
the magnetic pattern corresponding to the transfer data (such
as servosignals) onto the slave medium. This rﬁagnetic transfer
method has been described 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 glass substrate, for example,
on the surface of which an uneven pattern composed of a magnetic
body is formed by use of a photo lithography process, a sputtering

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



.process, an etchin rocess, or the like. Further, magnetic 1 transfer
gaster medi uns cangano be nmanufactured by use of a [|ithography technol ogy
such as that used in the manufacture of sem conductors, or a stanping

~-technol ogy such as that used in the manufacture of optical disks. In order
to inprovérﬁﬁéfﬁﬁamﬁ§§e6fm@ﬁé“ﬁﬁgﬁ@@i@lﬁpa©§f@ﬁnuﬁannummﬂlabgmg;dﬂ ds
necessary that the slave mediumand the master nedium be conjoin so that
no gap mhéﬂ§5@€éﬁpéYi§©§hn@hegyb@m®bensﬁThaIusedI¢nsawe mdniheren s & f
contact deficiencies therebetween, regions on which a magnetic transfer
can not béempephdnmbdreccar; aidtammhgnetéchis Bagh esusiam Hath e perd grred,
signal om ssions occur in the magnetic data transferred to the slave

medi um andheheasifaakugquabift yptheaeofikksr,educed, and for ~cases in which
the transferred data are servo signals, an adequate tracking function can

not be obt ai nedInwheiebyt A ippebkem hargsesit éﬁ%ﬁmi?%g%%%&ibk&%%%f@%
reduced. However, when perform ng magnetic transfers according to the
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beconmes littered with foreign matter that .becones attac hereto
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the dust or debris attached thereto and t
performed occur; if a magnetic transfer can not be performed,
signal omissions occur in the magnetic data transferred to the
slave medium and the signal quality thereof is reduced, and for
cases in which the transferred data are servo signals, an
adequatetrackingfﬂnctioncanxuﬁ:beobtained,wherebyagmoblem
arises in that the reliability is reduced.

However, when perfofming'magnetic transfers according to
the magnetic transfer method described above, the surface of
the master medium becomes liftered with foreign matter that
becomes attached thereto through the repeated usage thereof.
This foreign matter can consist.of'dust, fiber strands and other
debris originating in the surrounding environment.

If a.magnetic transfer i; performed when there is dust or
other debris attached to the surface of the master medium,
adequate contact between the area of the surface of the master

medium centering on the dust or debris attached thereto and the

surrounding vicinity thereof and the corresponding area of the



zsurrounding vicinity thereof and the corresponding area of the 2 slave
medi um cannot be ensured; whereby a pattern of a predeterm ned signal
| evel cannot be transferred, and the transfer quality becones deteriorated
By repeatedly bringing a master nedium onto the surface of which
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mediums subsequently brought into close contact with said master

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 functionality thereof is lost.

In this regard, cleaning technology, wherein a cleaning
disk to which a cleaning pad has been attached is rotated while
in contagt 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,inperformingcleaningusingcleaningtechnology
éuch as that described above, for cases in which the transfer
pattern formed on the data bearing surface of the master medium
is provided as an uneven form, foreign matter becoming lodged
in the depression portions thereof is difficult to remove.

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

eof

is



<Further, there are cases such as those in which foreign matter 3
originating in the surrounding environnent becomes enmbedded in the
depression portions, cases in which the surface of the nmaster nedium
-becones narred or scratched due to foreign matter, and cases in which it

i s not pos¥ildate- Ay B fri it o pading einatie orfmendi rcpatieembadtiedaisn
becone adhered to the surface of the nmedium giving rise to a fear that
transfer défd dppnesesonausdd ontshecebysvii khinoh the sarfectest due s tde

i nadequacy of the cleaning process. In particular, because master nedi uns
are expemsidigim begwrelsenstrardpoirnscohtenst, dié t6 BEvaNGAGROUS:  haing t he
mast er nmedi uns be reusable and have a long life span. Further, cleaning

net hods pewfsersmed beioneit hies MagNebie bl ansf esmPrOGeSS D A derlc 1% fenove
foreign matter that has becone adhered to the surface of the master
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cleaning, or the like can also be considered. However, It Is possible that
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cl eansing by one of these nethods, that the renova oreign matter
is insuffigkeeaby that @oWaF%r%%&%e%%%ﬂr%ueo@c;Q§m§35£§%§a&gﬁélg% 3 er

medi um when the cleansing liquid has dried, or that the surface of the
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transferred signal. That is to say, even if fdreign natter
surface otnhthgagesteheARdindMES LEIRBRA LLY have a long life span.

Further, cleaning methods performed before the magnetic
transfer process in order to remove foreign matter that has
become adhered to the surface of the master medium, such as an
ultrasoundcleaningusingeacleansingliquid,eawipingcleaning,
or the like can also be considered. However, it is possible that
the foreign matter removed thereby becdmes re-adhered after
performing a cleansing by one of these methbds, that the removal
of the foreign matter is insufficient, that a watermark occurs
on the surface of the master medium when the cleansing liquid
hasdried,orthatthesurfaceofthenmsternediumbecomesmarred
or scratched due to abrasion by the wiping material, giving rise
to a fear that these become the origin of damage to the master
medium, and that transmission deficiencies occur 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



.renoved by use of a cleansing liquid, a wiping material or the 4 |ike,
there are cases in which foreign matter in the formof washing liquid
remai ning on the surface of the master medium or foreign matter fromthe
-wWi ping material beconmes attached to the surface of the master nedium in
particul arlike,i $haoe apesshbke tio weiohe foare gof mhlie e At @ hparrbiraulat e
foreign matter that has becone adhered to the surface of the nedium Wen
perfornlngwaShaggelLquidansmeinlh@eommﬁﬁénsd&ﬂhdgndﬁuihé:mgs%b%Vﬁeggqhun1are
put into close contact with each other and a magnetic field is applied to
the medi unsrtfomagnetiaaldy fricransteriphegshaper p11 the patd et L ddhe,
master nmediumonto the slave nedium |f sonething remains between the

mast er nedthm sandatBeos! aMe ABILEM hBAL RS QBO§§§§acﬁﬂa§'rﬁQaRs'%okornEd
between the mediuns and transnission deficiencies occur i
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by the above-nentioned cl eani ng net hod. That It was scovere

the nubercioft s b asec el cabfic ey LBCLRASEH PY ot e gleaping et hod. There

are cases in which the signal om ssions occurring dueto oPelgn matter
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the above-described magnetictran are present
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Further, EHFﬁﬁ@ﬁé&‘%% Qﬁape of the pattern of the master medium onto the
slave medium. If something remains between the master medium
andtheslaven@dium:huthisprocess,eﬂ1airgapj£sformedbetween
the mediums and transmission deficiencies occur. This was
discoveredbyjmmpéctingthenmstern@diwnthatwasreusedafter
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 are cases in which the signal
omissions occurring due to foreign matter having become adhered
to the surface of the master medium in the course of the

- above-described magnetic transfer are present from the initial

stages thereof when slave mediums are exchanged one after the
other and the magnetic transfer is performed a plurality of times
in succession. It has been determined that this is due to foreign
matter that has become adhered to the surface of the master medium
during the manufacture thereof. Further, analysis of the

attached foreign matter has shown that the foreign matter is



.attached foreign matter has shown that the foreign matter is 5 conposed of
organic matter; the foreign nmatter has been determned to be forned of the
same source nmaterial as the coating material used to formthe protective
-layer provided over the pattern of the substrate of the master nedi um

More specidingadded @B dlesniibachahove, tiie PRSE&Idh £OFFESPRRLI Pget 0 the

transfer signal is formed on the surface of the nmaster nedium and a

magneti ¢ |@aywesrmisdO paRk Qaﬁﬁeéaiﬂth@%fah%%upéf&ﬁ%%rfi'ag a{)&ftg]%r&a(f?{ | ng

process and the nmagnetic |ayer form ng process are perforned separately,

in order g tdiigvensdda AEAGIMEBN A Q8@ § etrer%rogvir@ercg | ng, of the

surface of the master nediumin the i nteri mbetween tthe “perfornance of

said proc%ﬁ%rr@o@%kﬁectédﬁsen é’eﬁfq{m%{%%or&?ﬂi c material has been

applied over the pattern. hte magn aylel%mi s to be formed, the
protective |ayeg,.i I ¥:| fromthe surface of the pattern formed on
the substrate, gdr?é%t %g%ﬁggr%g}tgﬁéiyl’af rdiefcfrc}lbr‘?@d P e0rt BT of a
sputterin t hod; however, . even after the oteciive _layer has been

peel ed of ,O@%epg(r%ﬁ%ﬁ]gt \tﬁ'é)r &5F FEREP groﬁl‘?ﬂgi Surfaceedron Hdipattdiare and
this remaior%i @geportjcon ofdt he rﬁpr tective layer is aerially dispersed
during the magnel e Faydra ¥y rffgapF“888§§l§n apgEohest AFTRE HEGE E Falik

surface thertgof t g)ereaftegh vvhereb}:/ the occurrence of signal om ssions due
to conta&f GEF ¢ BREPES S §P6r BaGhtrAbbet M1 g R Fere s fretitd (HE1e sranesic
protecti V?L Ia;céerf r emai ni ng bet ween the substrate and the nmagnetic |ayer
causes a rédict ir-OAMG %t ke CCETCadt SpPERdPnPest separately, in order to

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
organic material has been applied over the pattern.

Then when the magnetic layer is to be formed, the
protective layer is peeled away from the surface of the pattern
formedtxlthesubstrate,andtjuamagneticlayerjj;formedthereon
byusecﬁfasputteringnethod;however,evenafterthep&otective
layer has been peeled off, a portion thereof remains on the
surface of the pattern, and this femaining portion of the
protectivelayerisaeriallydispersedduringthenmgneticlayer
forming process and becomes attached to the surface thereof
thereafter, whereby the occurrence of signal omissions due to
contact deficiencies is brought about. Further, material of the
protective layer remaining between the substrate and the
magnetic layer causes a reduction of the contact property of

both the substrate and the magnetic layer, which becomes a cause



both the substrate and the magnetic layer, which becomes a cause 6 of the
“peel ing away of the magnetic |ayer fromthe substrate, giving rise to a
problemin the reduction in the durability of the master medium On the
-other hand, stanping nethods enployed in manufacturing optical disks are
met hods of’ £t 6PRi R§eAiPgspNaly agérthemadmee uhe vy patfimm tife thbsdataa chear i ng
surface of a nmaster nedium(a so-called stanper) optical disk. Then, the
surface OfViRe BpsEchd alirsioblem dhn th&predestaohe$nrtﬂéﬂ&ﬁrdﬁm&ﬂﬂ&'@& _
uneven form corresponding to the transfer data, is coated with a thin film
f ormed of ther mpbéetri vedimtreri al , and a protective “layer is further
provi ded. Therefore, because the master nedi um optical disks are

manuf act ured i nOa tbetbnheushaaﬁneét&hpﬁﬁbnm@tﬁb@@nk&glg§gﬁe§% I s not
performed during the course of the manufacture thereo after the nunber

of disks manufacturedg&xﬁﬁﬂﬁﬁ_@m@k%hﬂﬂ§%ﬁ@hodENﬁ?ﬁH}dFﬁiQr e tE§§ cgdhered

to the surface of the optical disks in the sanme manner nmagneti c

transfer castee um@dnBattdi s d€ads (@D HNGHERS§ Uk 18 g rof rate of
the optical dlgis mhg§Zby it becones dlfflCU|?ﬁfO produce optpéﬁ “di sks
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cl eani Ng processes such as an electrol yti c degreasing cl eansi
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apparatus are e oyed to clean t e nas nedlun1op ica
there aranQ@&9$ﬂd}dM@dg}éépdd%l%%tt80§§éb{§aﬁgfégqﬁuxh 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
manufactured in a continuous manner wherein a cleaning process
is noﬁ performed during the course of the manufacture thereof,
after the number of disks manufactured 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
cleansing employing liquid detergent, or an ozone cleaning
apparatus are employed to clean the master'mediunloptical disk;
however, there are cases in which it is not possible to remove

particles which have become firmly affixed to the surface of



particles which have beconme firmy affixed to the surface of 7 the optica
“disk. It has been particularly difficult to conpletely renove foreign
matter fromthe depression portions of the uneven pattern, which results
in formational deficiencies. SUMWARY OF THE | NVENTI ON The present

i nvent i on Hh&s obédradedéisdped ti hagi breof pelvd i cudrgdiynglififdlhars,tand it is
an objective of the present invention to provide a magnetic transfer

mast er nedcimleredni ngmoret hodeighenat er theor atel geprristsaiont bat-thas s
adhered to the surface of the master nedium and which has originated from
the proteétithe bageenppavicded, onhibd swbsiitat nof oirh@ tABsiar nedium is
renmoved, and a high quality magnetic transfer is capable of being .
per formeddeéithenmaster nmedi umthat has been cleaned thereby. Further, it
is a further objective of the present invention to provide a nmaster nedi um

cl eani ng nmethod of cl eani ngseumRERedCTytl aR§ERTTARSt er medi um or a master
medi um optical disk; wherein, the foreign matter that has becone enbedded

: i i : t f t net i ansfer
in the depressiDie Posdd NS Bfedihe HNEMER R %%@%lgﬁbcﬂgpnggew o%.%h?e

master mediumor the master nedium optical disk, the "m

parti cul ater§o1 6l 9proBIERE, hSCPAP et shy?gfgngg% apd bl cguali ty

magnetic transfer 1Is capabfe of bei ng per magn transfer

mast er nEﬂﬁvéhﬁio@ﬁﬁﬂHQEbgeeq;nﬁ%%%%ﬁ% g%§§§fe%§mﬂ§%§%ﬁg%é§%1g gaggnéhe_

mast er nmedi um opti cal di sk, which have een cl eane ereby.
method; wherein, the foreign matter that has adhered to the
surface of the master medium and which has originated from the
érotective 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.

Further,itjfxafurtherobjectivecﬂfthepresentinvention

toprovideeamastermedimncleaningnethodofcﬂeaningzamagnetic
transferrmasterlnediunloreamaster'mediunloptical disk; wherein,
the foreign matter that has become embedded in the depreésion
portions of the uneven pattern of the magnetic transfer master
medium or the méster medium optical disk, including the minute
particulate foreign matter, is completely removed, and a high
quality 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.

Thenasternediumcﬂeahingnethodaccording11)thepresent



The master medium cl eaning nmethod according to the present 8 invention is
"a method of cleaning a master nedium conprising a substrate having a
pattern formed thereon, and a magnetic |ayer formed over said pattern
-inplenented by cleaning the surface of the substrate on which the pattern
has been 3" ,lQB‘eflc?r% ML PtRGIER NS Re MGt Fiediaye comperisdver , by
use of a plasm discharge carried out in an evacuated reactive gas
envi r onmert SURS bF dE @ A& apert tRennter et d dhegegani endatpagrétic lhgered
over the surface of the substrate of the master medium whereon the pattern
has been fored, ound thkd mattdrdml, f Avmlsaied tepr by ectéaei haydte semdamieng
thereon after said protective |ayer has been peel ed away from said surface
i s renove@fibjhei asbatrateonn Whick| danipwy Epparatud dapliererid, ngetrbe e
cleaning according to the present invention conprises: a chanmber for
housi ng t fiéentstrert hedodnt hamagvatiat 1 age mears dofer, ePYGAI S o F ISYRE | N
the chanber, a plasma di scharging neans for discharging plasma between the

el ect r odedéfchhegehambereand tt be armestenatedi toncande 088 nkAtbARKALNY
means for introducing a reactive gas into the chanber; wherein, the plasm

i s discharged Amprdiectiateluhereidride oehambeiyhas Reearyacuwred and the
reactive gas has been introduced thereto, whereby the foreign matter

adhered tovthetsardfuctaaf dhehenstpscraedi oM hiated mehf wf whbheesHr face
of the master nedium by the plasma di scharge. Anot her master nedi um

cl eani ng teehpdtasear HaBgbtent FermPEESEAL LA¥ERLLAR LS @,.PRt bad4i npl enent ed
during the manufacture

protective layer remaining thereon after said protective layer

:has been peeled away from said sﬁrface is removed by

incineration.

The cleaning apparatus implementing the cleaning
according to the present invention comprises: a chamber for
housing the mast?r 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 gaé introducing means for introducing a
reactive gas into the chamber; wherein, the plasma is discharged
in the state wherein the chamber has been vacuumed and the
reactive gas has been introduced thereto, whereby the foreign
matter adhered to the surface of the master medium is burned
off of the surface of the master medium by the plasma.discharge.

Another master medium cleaning method according tQ the

presentinventionisgamethodimplementedduringthenmnufacture

of a master medium, wherein the surface of a substrate, on which



of a master nedium wherein the surface of a substrate, on which 9 a
‘pattern has been formed, is cleaned by plasna discharge within an pressure
reduced reactive gas environnment. That is, the remants of a protective
-filmare burn of f_ of the substrate by the pl asma di scharge within the
pressure raeﬂé‘gg&rf‘e%%% iREen asmedviiorieanedibeplasmapdotebarye Wit s
peel ed off of the substrate, on which a pattern has been forned, and

bef ore t hél fRISHIYIGh THducarhgrrmadtc Yenyasrs terer mommefet . amiaherlsnaﬂ@r

medi um cl eani ng method according to the present invention is a method of
removi ng tHREUTOYE @f mapretecadier édlmoatbebdatad bedf i o e fagsstenavhi ch
an uneven pattern corresponding to data has been forned, of a magnetic
transfer byadther piedinamdirs charagt eri tiEdi WHeopiretdlurd Sod GG ddhe
steps of: providing a filmover the data bearing surface of the naster

medi um am@s enwiirngmehe &otel grhegiticeie @dhes ed 100 ikhgecdatia, Peasd Ry o
surface of the master nediumalong with said film The filmcan be, for

exanpl e, aubathand, aper vhwher 8i Pat WOER hi Hep&deart Mk Pr OGRE$Hd S, 10 8
performed, this carbon layer is renoved by the use of plasma. Further, the

filmcan lferalamaloylrre)rf af iancwher aiaRe PVRER g, Cl eaning process is to be
performed, this polyneric filmis renoved by the use of a solvent or

plasma. The remevalndfhdhRabibmca @ %QeQ%lB%rrﬁé){l'f@g aR¥oHRg I §?n€o gﬁgan

ul trasound cl eansing that causes the filmto bé pee away .
surface oprthenmBsheenfRdhURs lh%eEhBH‘%@nrQQOEQBGEthnfggglgﬁg@é%%gro the

mast er nmedi um by use of any of a variety of fil formng ne
sput teri nganetbad:®fthepubtarbogr enyedi&ftfle, on which an uneven pattern
corresponding to data has been fdrmed, of a magnetic transfer
master medium or a master medium optical disk, comprising the
steps of: providing a film over the -data bearing surface of the
master medium, and removing .the foreign matter adhered to the
data bearing surface of the master medium along with said film.
The film can be, for example, a carbon layer; wherein, when
the cleaning process is to be peﬁformed, this carbon layer is
removed by the use of plasma. Further, the film can be a polymer
film; wherein, whén 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 also be performed by the use of an
ultrasound cleansing that causes the film to be peeled away from _
the surface of the master medium. The film 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 onto the surface of the master medium; a film
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ining carbon onto the surface of the master nedium a film 10 formng
-ﬁg?hghngngloying a CvD; a vapor deposition nmethod of depositing a o
polymeric material onto the surface of the master nedium etc. A favgr? e
magnetic transfer property and film formation property can be ensured Er
at a 111 midiEEste thod | duel e or @il @ t vaEOr mepd$ithen fiidthos &hi cker
than 40 n in the case that a magnetic transfer is to be perforned, the
di st ance Rt 1He sppflamerst matepatl eontanthd e rdaave ofedhsMadiser
increased, causing a deterioration of the transfer property and a
reduct i on MaflraSolakd oy fntbriab thenapser thatrais Ot i Sabpe fi pkah$ £0 e
formed, the change in the disk fornation dinmensions becones |arge. FOL
cases in Wi il magnetity taansfere masteal ﬂfﬁﬁléﬂﬂé)rfiltnhecrﬁpémﬁeaés di gk
master nediumis to be reused after having been subjected to the cleaning
process, tlessf ithani srredosvech an hhe 1respective idatg;h é&'@ﬂaﬁ“{@%ﬁg
thereof and the master nedium is reused. Further, in the case of t f g
magneti ¢ tinansfeicasas ttera tmedididine ttike fidimgan he (the Jma r}%tolr(r:nelC?y%rl‘)ieso,[ ge

on the pattern surface of the substrate. Wen the cleaning procéss

be perfor nedtanthebavgaet ithd ayeraks 6@@?&@9a%@@gnWﬂl thggsga§%s%%g§%igp1is

to be reused, the magnetic layer is reformed by a sputtering .
the 11 ke. ibtihsradvant agagusmd haticte scheaniigcbeoperf.orfied. | o, comnect on
with the magnetic transfer or optical disk manufacture tor e e
transfer &dusk fodwdtiOn I Qe@%$3ution, and in the case that an optical

disk is to be formed, the change in the disk formation dimensions
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
respective data bearing surface thereof and the master medium
is reused.

Further,inthecase(ﬁfthemagnetictransfern@stermedium,
the film can be the magnetic layer formed on the pattern surface
of the substrate. When the cleaning process is to be performed,
the magnetic layer is removed, and when the master medium is
to be reused, the magnetic layer is reformed by a sputtering
process or the like.

It is advantageous that the cleaning be performed in
connection with the magnetic transfer or optical disk
manufacture for each magnetic transfer (disk.formaticwlprocess),

or after the magnetic transfer (formation) has been performed
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fter the magnetic transfer (formation) has been perfornmed 11 a
_Biegetgrnined ngnber of times. Alternatively, it is preferable that the
magnetic transfer master mediumor the optical disk master nmedium be
removed fromthe magnetic transfer apparatus _or.phe d|§k formation
appar at us, PESpREETPENgd rwidie ot o rtsimers . Akfechentivedyprid oBptd @kable
deficiencies due to adhered foreign matter occur, and then the cleaning
process bdhgdr ftdremgnatt it Hirsuntsifioer, ntatwe caf friceiiency obdRi ngst ys PrERAY i Ng a
plurality of master mediunms and perform ng successive nagnetic transfer or
di sk fornﬁ@ﬁ&@ramdddhaahbngemomeesﬁﬁ@mHﬂyﬁmmﬁdéﬂﬂﬁ1ﬂﬁéﬁgﬁéféﬁk%ratus_
According to the present invention described above, when a naster nedi um
having a wagnéti dilsaygorhatied aypkrhiiesynevepeRatian %%%fa%ﬂa.ff%%e
substrate thereof is to be forned, because the pattern surface of the

subst r at ededd cieeniekeanedo byt Use aof i @ Phassm s '&ﬁ%éerﬁ%cﬁ%%cﬁatEd
reactive gas environment, before the formation of the nagnetic¢ Iay

t ki kRl o] ‘RpLO ' yer n_b
compl et el y romved. when The magari o Taysrc BEP5eES PBY Fed  THRebd t he

ayer i (
i iRk O i i; e . i and whi.ch hecomne
adher od to the ot o P e e A B & Biad L5380  ence

i 85I ; : iCi j het ween the master nedi um
o the ST ave e e i R ) RIS IR o Rerrg “spabi ¢
transfer guaki t¥rean;ibg aHéréﬂégﬁﬁngygrBBgségg'gg;%%ééagﬁerEOfs'”prove ’

and the life span of the master ne m can Ton 4

desirable.

According to the present invention described above, when
a master medium having a magnetic layer formed over the uneven
patternsurfamaofthesubstratethereofis1x>beformed,because
the pattern surface of the substrate has been cleaned, by use
of a plasma discharge in an evacuated reactive gas environment,
Eefore 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 be 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 1ife

span of the master medium can be extended.

Further, by providing a film on the data bearing surface
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rther, b roviding a filmon the data bearing surface 12 of the
-Egg;et iC t?lalr[])sfer orgopti cal disk master nmediumso as to rempve the
foreign matter adhered to the pattern surface of the master medium _
-together with the filmwhen the cleaning process is perfor_rrg_d, t he foreign
matter i ncﬂfhdﬁhﬁg TMAPER ttich (HT@ n @&t ioguloatte. omelt Kers ke ava e rpasidiiuvelsy kenoved.
Further, in particular for foreign nmatter that has becone inbedded in the

- L - f
depr essi orpsPIPERstRE fdee iovewert teat belhe redr tacehe hecatse the raMdbly o
thg channelog of the depression portions becomes w der wupon the renoval of

the film fihenmeléesi dediain $ogkeheaf withe thioreign wiht @he theddad £ herein
can be easily renoved, the cause of transfer deficiencies and forrmation

defi ci enceocase ielpar hates, the ﬁasb@gnnﬁgtﬂ@}mrmﬁr{ge%%%w Faing‘éane“ c
transfers having a stable transfer quality can be perfornmed and the

reliabilipyrthengatei nprovedcaandet Beshiicfiecspancpbibhe PRSLEL, nNedi um can
be extendeg. BRI EF DESCRI PTI ON OF TE(E DRAW N%S Figure 1'is a séhématic

i ng opaattteaningoapparalys nd il LB 10, d e gheanjnd aethed accor ding
?(r)a\émnngrrbggi ment of g?hgp%r es%h?ltmi nvention, Fi gureC iSs awcr oss-lge?ﬁiaonal

. : . . . f the
of theprBiBipartontishs WESLEE ARMLUMARcOrd] ng L9 an gnbodiment o
\pglrg\évent inl\?enti (l)ﬁ éF(i) gulre Sé is a s%hemati c draw ng of 8 cﬁggﬁluﬁfﬁ 1E})‘f)ar at us
in the Stﬁi@t@fofﬂﬂ%%nbﬂgnhgﬁsp§§t@Hé]&%ﬂgéggiég ﬂbQ%i%%gsgégg%esowi oF

mast er nedi um shown in Figure 2,
upon the removal of the film from the side walls thereof, the
foreign matter imbedded therein can be easily removed, the cause
of transfer deficiencies and formation deficiencies are
eliminated, the master medium becomes reusable, magnetic
transfers having a stable transfer quality can be performed and
thereliabilitythereofimproved,andthelifespancﬁfthenwster
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 cross-sectional view of the main part of a
master medium according to an embodiment of the present
invention,

Figure 3 is a schematic drawing of a cleaning apparatus
in the state of cleaning the pattern surface of the substrate

of the master medium shown in Figure 2,

Figure 4 is a cross-sectional view of a magnetic transfer

13



_Figure 4 is a cross-sectional view of a magnetic transfer 13 master nedi um
accordi ng to anot her enbodi nent of the present invention, in the state

bef ore having been subjected to the cleaning processes, Figure 5is a
-cross-sec%{oQal view of a magnetic transfer nmaster nediumof Figure 4 in
the state arter ARVHG BEERTEERPetPednothernembreanen§ pfotbesprandnEi gure
6 is a craoss-sectional view of another enbodi nent of the nagnetic transfer
mast er medPYMNGEOBr gdre the speSeRPPTPOR BRVIHE PREFERREDeENVBADINENES
Hereinafter the preferred enbodi nents of the present invention will be
expl ai ned “WeERIPEf BEEREESE6 t he attached drawings. Fig. 1 is a schematic
drawi ng of a cleaning apparatus inplenenting the cleaning nmethod according
to an enbodi ment'ighrethe spr esersign@ntdral vike of eaniadgeappat akyscshown in
Fig. 1 conprises: a vacuum chanber 3 for accommodati ng a master nedi um 2
an evacuafrfgermeahsiof ¢X guaeudiinng ¢ heacbanerr Bavandissehas @b Ng-peans 5
for generating a plasma di scharge between the electrode 52 within the

chanber 3tantheheleasisy pedcdss?; aad a gas introducing neans 6 for
introducing a reactive gas into the chanber 3. The vacuum chamber 3 is

provi ded with aFtaprshapedaCovess - s@ibesn 82 fidw birt EBBQhQYeém}B@&ilﬁéxﬁg
menber 31 so as to hernetically seal the interior space of the chanber 3,

wherein ¢hethaseageaber Blagsitet hfasOyermdBIBRT - 82r a5 grdoyabl e relative
to the contact and separation directions thereof, so as to
DESCRIPTION OF THE PREFERRED EMBODIMENTS

Hereinafter the preferred embodiments of the present
invention will be explained with reference to the attached
drawings. Fig. 1 is a schematic drawing of a cleaning apparatus
implementing the cleaning method according to an embodiment of
the present invention.

The cleaning apparatus shown in Fig. 1 comprises: a vacuum
chamber 3 for accommodatin§ 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 interior space of the chamber 3, wherein
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
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ilitate the opening and closing operations thereof, and the 14 master
-ngiun12 is exchgngeagly accommopdat ed therein..The master nedium?2 is
| oaded onto the base member 31. The master nedium 2 |oaded onto the base
-menber 31 is in a state of electrical conductivity with the electrically
grounded BHE-HelBeEr UBY, 1afkchsadrsd lasaonemnpde hed eltenteriodeshuhers ddie
di scharge is perforned, as described below. The evacuating nmeans 4
conpri ses "diEudmiguApaded andoatheakasen wésneel 312 THoO MR 1V #RMUBP UMD
41 is connected to the cover nenber 32. The vacuum punp 41 renoves the air
within the logded ontef tiise befanemb@ b wdys i the teaeuwmn eharneh 44 and
by use of vacuum suction so as to de-pressurize the interior of the
chanber 3 oo dactriedetyer it hetheesstrecaAlli gsbuvaby®abk nbsndisPposed al ong
t he vacuum channel 42, and is controlled so as to open when the vacuum

[ i LS; | eased.
oper at i on siesveer doramdoanthd e1ekesedewhehet hePHESSHEEGES: & D 16LY
Fgrther, thevggcuun1channel 42 is provided with a nerging Peagage channel

' [ kage
43 on. thessaeecrsbde ekibhe chanber 3 as the valve V1. This lea _
channel 43 conmunicates with a | eakage port, wherein a second valve V2 is

di sposed al ong The éﬁiﬁ@@ﬁﬁﬁ@aﬂﬂﬁh;%3COEB§i%@EV§ ?%c&%néﬁﬂ&r%H!ed sg as to

' d
cl ose when the vacuum operation is perforned an p en ‘'t A8 p?essure

is to be veteaseshadheldischasging %ﬁﬁﬁﬂiﬁ”@sﬁ% %Bnﬁk%%tﬁ%igggpgﬁ%r

' d a
source 51 (a DC power source) for generating a discharge Vo
pl ate shapedeelrstsodes 52 @isSRASEHOBuk e4ir¥§Hé&gsg%m%%ﬁrCQX%Einngﬁger 32.

The pl ate shaped el ectrode 52 is supported on a suppor
interior of the chamber 3 by way of the vacuum channel 42 and
by use of vacuum suction so as to de—pressﬁrize the interior
of the chamber 3 to a predetermined pressure. A first valve V1
is disposed along the vacuum channel 42, and is controlled so
és to open when the vacuum operation is performed and to close
when the preséurfzis to be released. Further, the vacuum channel
42 is provided with a merging leakage channel 43 on. the same
side of the chamber 3 as the valve V1. This leakage_channel 43
communicates with a leakage port, wherein a second valve V2 is
disposed along the leakage channel 43. The valve V2 is controlled
SO as to close when the vacuum operation is performed and to
open when the pressure is to be reléased.

Thedischargingn@ans53comprisesaneﬂectricpowersource
51 (a DC power 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 through the cover member 32, and is
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nmenber 53 that extends through the cover nmember 32, and is 15 connected to
"t he power source 52 by a conductive menber (not shown) disposed on the
interior portion of the plate support nenber 53. An insulating seal 33 is
.installed between the support mnenber 53 and the cover'nenber 32, whereby
the cover CRERBELSS2 Lo $he| perercaruycendal Bved. cPhdugitdtve sleaped ghect r ode
52 is counterposed to the master nedium 2 that has been | oaded onto the
base menb&hO¥R) dadreReddischaegénteltagepgendoat ed hyiet e atpoweppseyr ce 51
is applied between the plate shaped el ectrode 52 and the master nedium 2,
wher eby ampRBsied Hi ohargeldtsingenei at2dsam 4t Tasbet weedi tia 2uphete t hat

t he power source 51 can be an RF power source such as that descri bed

bel ow. Wwamban 5 poiwrhesoorves ngmbeed32| heh&relPPWete SUWGE iRy, € 32
connected to generate a plasma discharge with the base nenber electrically

floated. Theepastintadiycinguleass.bTEENPLLESEShApEAS ohakk (ARt s,shown) for
storing the reactive gas; and a gas introducing channel 61 Ieading from

the gas tanknaadpconnecs ecthd and d1ee € Queli unMeier; 32 f0p it F aduching .8,
predeterm ned quantity of a highly reactive gas into the infterrofr portion

of the chenbesase rntthin d1,vahg M is: dispased Al gegg%teg”ygo%gi ng

channel 61,and 1is controlled so as to open when the ga

i ntroducesbwé® dhershanbars 3p EH%dF%%%ME%%eg?§ F%QthSﬁg?§§S%E%§€%Ode

containing Ar, 02, CCl4 r and the |ike. e cl eant _
accor di ngs 1 cafdner s et er | AVENEH O %ﬂér@ﬁyeépﬂafégﬁg le!sgha%glesig

cross-sectional view
generated on the master medium 2. Note that the power source
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 connected

to generate a plasma discharge with the base member electrically

floated.

The gas introducing means 6 comprises: a gas tank (not
shown) for storing the reactive gas; and a gas introducing.
.channel 61 leading 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 third
vale V3 is disposed along the gas introducing channel 61, and
is controlled so as to open when the gas is to be introduced
to the chamber 3. The reactive gas can be compositions containing
Ar, 0O;, CCl,, and the 1like.

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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.of the main part of a master nedium according to an enbodi nent 16 of the
present invention. Fig. 3 is a schematic drawing of the cleaning apparatus
of Fig. 1 in the state of cleaning the pattern surface of the substrate of
-the master unlshomn in Figure 2. As shown in Fig. 2, the nagnetic

t ransf er % € REFSTMt 20¥E |1P§ethgsu%thSr@té‘CQ@mﬁmpngrfﬂmnngﬁntMé\e
surface thereof, a mcro uneven pattern corresponding to the data to be
transf er r ét:SHhP haRRgREENS Payde - 2D inatkefst ategnéidle drayey ¥ he fertnmsrover
said pattern by use of a sputtering process or the |like. The basic outline
of the foritidsie off the pabsérawedpdnthe hssasrfroddons. siwerima Kuphstd at e
21 havi ng a m cro uneven pattern fornmed on the surface thereof by any of a
variety of2- methods has been obtained, a protective |ayer (not shown)
conposed of an organic material is fornmed over the pattern surface so as

to prevent saidApashern surfage £ orhdehighd®id atian % Melds s tRArgyent
foreign matter from becom ng adhered thereto. Before the substrate 21 is

conveyed Pocthprétatiomuatst natiech 1t hey agalinted ayiefhd2% o NG HRLRCESS '5
performed, the protective |ayer is peeled away fromthe pattern surfac

and the pattiern suechace poft tehe substeploa@hy StoSl{thlee%lta‘%% tQ Ll eani ng
process enploying a plasma di scharge carried out within an evacuated

Ireactl ve gasnefeirredreahdoy 'Enb%n%'t@@ml@?e%p@@r qhusorl- mgt_’;%@tltchi g@ggetl ¢
ayer 22 is forned over the pattern surface of the substrate 2 e of
a filmfoforngdapparaddisd GFattth€rn by use of a sputtering process or the
like.
The 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
methods has been obtained, a protective layer (not shown)
composed of an organic material is formed over the pattern
surface 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
protective layer is peeled away from the pattern surface, and
the pattern surface of the substrate 21 is subjected to a cleaning
process employing a plasma discharge carried out within an
evacuated 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 apparatus or the

like.
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i ke. Therefore, the cleaning process perforned by the cleaning
-gbggraSZs 1is adry, non-contact renoval process enploying reactive Pas
plasma etching for removing the remaining nmaterial of the protective |ayer
-fromthe pattern.surface of the substrate 21. That is to say, a re'actlve
gas is int roduc@cﬁ’eirﬁrf(?rtehet}é?ﬁﬁﬁé’f“ln& pmpéﬁS@eprJan@i@myeshardJ&earsﬂrﬁj, e,
containing the substrate 21, and a discharge voltage is generat ed.t ergl {1
wher eby t FEPFEAIShilng Smét éftival nem-tdee tpradt ewrione | e;ymcésl@tem}a%rgere 0
the pattern surface of the substrate 21 are i nci nerated and thereby ]
removed. TRE P& 9ae Riorfigakabiog Ofr treencolieaning apRal At K§ m]at'esria_tltf g
sane as that of Fig. 1, and further explanation thereof has been omtted.

' ' 1lis
Pénle? PIPtectie boper frenbate B2 ok rhheur £4£aRIMNGL ARPPLALUS
-rlr_g\e/egailﬁd the chanber 3 is opened, the substrate 21 is |oaded onto the

: ) s . : f ace
e 31 atla Pradétsetaisrgd apesiddion vher 84 N rithe dReVEn  pat el RpSHELEa
?ﬁZreof i's fatfziiv ng upward. The base nenber 31 or the cover nenber &5 of the

[ ' 5s 1lin i - [ I he
ng 3apphiabuss lin s meyeesand ithe syageumeehanier 3 i5.cLe58d, L
fC: reag{n vgl vep‘\gll i s opened and the valve second valve V2 cl osea_, an fﬂg
vacuum pu#p, 4dnd sa atitd stadefk s ithafe tike gaink Aty @hteggin!lngqgreltrgéyo{;h?
chanber 3 is renoved by the vacuum suction force and sai'd in o] S

depr essur Femdibna rssieler mmedepsessuEe: voWieno | ha, A gdet ghfned pressure

: i | ve V3 I's opene re
| HL T 0QuGeth opa hEs ch 671 S0 06+ 1116 CUAUDEE s BuVE2 LB 95, | OLLpONCL 1
channel 61.

thereby removed.

The specific configuration of the cleaning apparatus 1 is
the same as that of Fig. 1, and further explanation thereof has
been omitted. The base member 31 or the cover member 32 of the
cleaning apparatus 1 is moved and the chamber 3 is opened, the
substrate 21 is loaded onto the base 31 at a predetermined
position 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 V2 closed,

“and the vacuum pump 41 is 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 pressure.
When the predetermined pressure 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 channel 61.

When a predetermined gas composition has been obtained within
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' iti ined within 18 the
a predeternm ned gas conposition has been obtained
-Yﬁfgriof of the chanber 3, a discharge voltage is applied between tgi
substrate 21 and the plate shaped el ectrode 52 by the power source (a

i i the pattern

. urce), whereby a plasma discharge is generated on |

Egr Pg\é\gro?t %el%tjtﬁ)ﬁ?%t%g e chesbedi Ag ﬁo@thclfapgats\:]mlm@fgﬁ iggoeﬁmllaey%r as
i s, the foreign matter originating fromthe pro

\r/v:ﬁ:tl \al.g tg‘ﬁ%t%%%rtﬁ%rsél%’ﬁmq @l adbetbd pbatbesisaséacel it e st When

mediumis incinerated and thereby renoved by a plasm etching action. e

j t he
| eani n RIS Ffourqsr diflet br M qubwiyr atdwaied)as wikaaib £ ol et
?i?s? valg:ﬁzl and the third valve V3 are closed and the second val ve V2

opened, wmiﬁ%ﬁﬂﬂnﬁa'iﬁrgﬁneheteatmmsghe@@tkgrhngﬁgggggqayhgﬁ;Q%bg%%%%gg

channel 43, and the pressure within the interior of the chanber rises to

that of tXHe @Kﬁm&phﬁﬁﬁtdﬂﬁﬂls1ﬂk&§ﬁ§Qﬁﬂﬁﬁ%@@e3%f0&e%g%i%%y%%sreq%%% 32

of the cleaning apparatus 1 is noved and t he vacuum chanber s ned,

i i i - bstrate 21
bst fatreizh ontithe baseimerbey 3kohs theMyedac e Rext su
}QelggdZd t hereon, and the ?Ieaningrprocess n?s perfor e gsrd8§cWFEéd

above. Thesstbstatatee 25rthah rﬁ@@t@ﬁ%@h%%jde%etqlet 9&?%8%' eg%%g%aggggreszzi s

then conveyed to a filmform ng apparatus, erein

i 2.
i dmedenmt he patiespassdface ther Egﬂg£pgyce_a nast er di um
karzﬁ;?? ?he f?ln1fgrning gpparatus cé%gééféqurppeg Wi ﬁaﬁmélﬁﬁaﬁh@g

function eaploxi.ng plasma, whereby the cl eaning process and the film
form ng process can
When a cleaning process of a predetermined duration has

been completed, the first valve Al and the third valve V3 are
closed and the second valve V2 opened, whereby air from the
atmosphere is introduced 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 chamber
3 is opened, the substrate 21 on the base member 31 is removed,
thenextsubstrateiﬂ.isloadedthereon,andthecleaningprocess
is performed as described above,

The substrate 21 that has been subjected to the cleaning
process is then conveyed to a film forming apparatus, wherein
the magnetic layer 22 is formed over the pattern surface thereof
toproduceEimastermediwnZ.Eurther,thefilmformingapparatus
can be equipped with a cleaning function employing plasma,
whereby the cleaning process and the film forming process can

be performed as continuous operations with the apparatus.
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rformed as continuous operations with the apparatus. 19 Note that

'Bgcgﬁseothe DC power source El generates a di scharge across the entire
pattern surface of the substrate 21, it is preferable that the substrate
.21 be fornmed of a conductive material so that said substrate 21 can be
electrically grhfdddathdedaseded hen Dthedase sarher RB1.gdrytdhers o he .
power source of the discharging neans 5 can be an RF power source instea
of a DC pdhtchsigecaciass Hits: casgd,reevert idrr harrsshst 1At e hl buss tifagy at ed
and not grounded to the base nenber 31, the cleaning process wherein a

i de ii 21
| asma di stharide liss pyerferatiad amdthe hepahlyirsW face,ofrdhe Suhstrate
gan be perfor;gg. When an RF power source is used, the RF power source may

be conneckemddnlﬁﬁgmmeéﬁialBb&ﬁﬂﬂ;Gb%@@ﬂﬂg%ﬂﬁé$2§Qﬁupﬁégl@%qgﬁEally
electrically floated and the foreign matter originating fromthe

( ; he
t duayerd asewel badsdtde @ldek stopelgn ey t ereq,thereto t
gL?#:gelggriheyﬁhstes medi um can be iﬁginerggeg, angﬂpg%%VQd *hBPEEY. The

ster i 2 be far f i, Si, A, an all oy,
o the | ke The tnoven aatter i edn 5aN o iad By dde "or PR Ehurel g

process Onnbedkikes folBUer: 06.PHSt oresSt b foiRd op he smmath, fiat

surface of a glass substrate (or a quartz subsirate)

L Jesastr st LS S R DS

[ nce to ervo srgnal, Ts
gﬁgglt ?;teceichgaggié$££§§§;he%qnaa ppfae&%tt %rirgc%%q: eaggeéenﬁegautcehd %?1 tt:}rllgt
corresponding to a servo
pattern surface of the substrate 21 can be performed. When an
RF power source is used, the RF power source may be connected
to generate a plasma discharge with the base member electrically
floated and the foreign matter originating from the protective
layer as well as the other foreign matter adhered thereto thé
surface of the master medium can be incinerated, and removed
thereby.

The substrate 21 of the master.medium 2 can be formed of
Ni, Si, Al, an alloy, or the like. The uneven pattern can be
formed by use of a sputtering process or the like.

A layer of photoresist is formed on the smooth, flat
surface of a glass substrate (or a quartz substrate) by use of
aspincoatingpwocess;thén,ealaserbeam (or an electron beam),
which is modulated in correspondence to a servo signal, is
emitted while this glass substrate is being rotated, and a

predetermined pattern, such as that corresponding to a servo

signal, is exposed. Then, the photoresist is subjected to a
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signal, is exposed. Then, the photoresist is subjected to a 20 devel opnent
"process,. the exposed portion of the photoresist is renmoved and an .
original disk having an uneven pattern formed by the renaining photoresist
-is obtained thereby. Next, the surface of the uneven pattern thus forned
on the surfatel WMeHe ProGegisnalthei ekP P sed ul eicted otfo theppad toge pt otess

(el ectroformng) , whereby an Ni substrate having a positive uneven
pattern i sreHGteRdnS i N igiutst rditsk itstien qreelradanaya firaxn thaneed gi nal
disk. It is preferable that the depth (the height of the protrusions) of

t he uneverPpdtheerrenrfaoimisty qrhdtheresuibst riat eodie i ddu tihes reage 1@fx80-800 nm
and nore preferably, in the range of 150-600 nm Further, the

af or enent issngth @ bdi hak diskecanthe metals phahed dio ther uarsesond tl(?{e! gi nal
di sk, and this second original disk used to performa further neta

| ating prodessialwheskhy sabsubstaalea hawitne Lo PEGaL L Vi@ 1WReven falitgnn can
Beaf:)r?reg. Also, a third or?gi nal dislémcan ggpformed by netal p alt:%]r’%g t he

second omihgiredly @inshkiiorsudy tharndemiang nQf A pwtheld ¢ Jesin Jimrgssed onto
t he second grigiynal disk; this third (ﬂgl rxljg)?é di sk can be pmsq;tpca plasted to

obtain a sebstriat eahaving d RS Y8 UNSY e 1RY LELD. O tihe ot her hand,
after the uneveﬁ pgttern hasS been formed(ijroéfe photorgm S onetﬁglaﬁggg

bstratedi hitpg jga rion o _faor r _sinhels
Dot 1 af gL Eke TR0 18aP 00 e BRILOLRE Rl AL A IRKES Hel bl o 3% e oved can

be obt ai npdotausibakhabe €88 BL-Tof R LSl &fyQm Pased en apy of  the

met hods descri bed above.
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
plated to form a second original disk, and this second original
disk used to.perform a further metal plating process, whereby
asubstratehavingwanegativeunevenpatterncanlxeformed.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 any of

the methods described above.

The magnetic layer 22 is formed of a magnetic material and
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The magnetic layer 22 is fornmed of a magnetic material and 21 by use of a

i cal vacuum deposition such as a vacuum deposition nethod, a
ggﬁtsteri ng met hod, IOan ion plating nethod, or by a metal plating nﬁt hod,
etc. As to the material formng the nagnet i c layer 22, Co, a Co alloy
(CoNi, CoNPZHSCCNBTAZIS il vaeukinkieposithen ancke s vey utied@yo S8CGN | )
FeNi Mo, FeAl Si, FeAl, FeTaN), N, an N alloy (NiFe), or the like can be
enpl oyed tHEFRIGr 8 sput ter ey riethloal, | yn [roef pLabl agtrath &€ Car 19f o , ebe
enployed. It is preferable that the thickness of the magnetic |ayer

. . _ ¢
i he r arigjea tofnBERBOB®hymetand 28veid AHE n{&&flelr@lblﬁlordl{hé hee T e.of
I1(r)]0t 480 nm According to the current enbodi nent of the present anenctl on

i bed lahove 22byCenpl ayi Bglaycleani NadN OresSTonterAl N 2 plasma .,
gie:gL:ar ge is generzlt ed in an evz};lcuat ed reactive gas environfent lbfthe

cl eani ng apparat Uz klaryt hedeat t Q’re@ol\gurfg%qﬁ%f, tﬁ%%]f%(;ﬂ_QStﬂeapEle é'f:‘LaT[aﬁ]\l ’cl ean

fore the r'mati orf

the pattern surface of the substrate 21 be ne .  ho
magneti ¢ hdyean2Ri Lhep Or(lmiFQE,fQJEeE}%' Btd eéaé)ﬁﬁ'e?naﬁal%i&%%&f&rd can
protective layer as well as the other foreign matte ved  thoreby:
be incinerat ed dyrdihe,@6ti0B 2 ,phas a@%&%&&gc%ﬁgﬁégﬁngthpﬁogpdfbreign
wher eby a favorable cleaning can be perforned, ‘an whi oh has becore adher ed
mat t er orhgim@tp@ngEgﬁhEh%hQEO%ﬁgt%K?ck@%%% n 8° Ragpetis Laverna2 _
to the surface of the substrate 1 canrq_e re gct Hs slave redi um uhon a

n !
cont act pb@p@ﬁtﬁh@akﬂﬁﬁﬂoft@@— ot &h MELG U & e Yy 1L
magnetic transfer is to be per@?ormeﬂ can be | nproved, S e deurtfehbe of
si gnal range of 100-400 nm.

According to the current embodiment of the present
invention described above, by employing a cleaning process
wherein a plasma discharge is generated in an evacuated reactive
gas environment by the cleaning apparatus 1 on the pattern
surface 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 favorable cleaning can be performed, and the
quantityoffbreignnmtteroriginatingfromthe;motectivelayer
and which has become adhered to the surface of the substrate
21 can be reduced. As a result, the contact property between
the master medium and the slave medium when a magnetic transfer

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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1 SSi due to foreign matter adhered on the data bearing 22 surface of
”?hmesrsr:ag?Zr medi um can ge prevented, whereby magnetic transfers havi Rg
excellent transfer quality can be perforned, and the life span of t ef .
-master nmedi um can be extended by the prevention of the peeling away o t e
magnetic | 3yEFa92 ofdhe mapbe haredl wanangb agt ok raead) diheg oy ﬁnQ?ngE%en
invention wll be explained. Fig. 4 is a cross-sectional view of a

, . . . i
tic tFapssEerAala el ngetiam ocortdiang flee naerkedicaBNLe gk rEbenpEEsen
inﬁggﬁti on, in the state before having been subjected to the cleaning

: . ) X . . . ter
cesses. 2l gihé Isfa spasosatid abatervinewidh aafegReLLELEAASEET (BS
ﬁ\regi um of Fi ggtre 4 in the state after having been subject eé to tﬁe

[ ' i i j ' i ng: the,act ual
| eani n oresstiokust hetie ©aEi 6l AW He &6 @hémfﬁjﬁﬁng M PGy} NSH
gli ﬁensi gn,gp of the portions shomn%her%gn are of a dlﬁj‘eren ratio. A

: . . . ! . d
' neti Nt K Qpld 6 n ik HRB LA JEBRAI UM, 2 s T or med,
\?\Lz(r:ce): g gﬁg sur f aceta’t hereof is provinc?gd with a M cro nu%]ne?/e% %afgjf%?‘?f;if)o[ rr:gd
of protrusiroreqordd ans 2@ aed deRnLessi 99?_p@r£§0 S obss(-:—oﬁr?rgt}s.'f)%g? n‘%lerf”the
transfer data (for exanple, Servo signalfs) or the forna .

case of the aagnghd€ictansier, paster Igg(gi&m Bs .S l?n‘&m&igga%% il in Fqi g. 2,

the top surface of the protrusion portions Za are C

| ayer. Fuidthemhe ighddie Case Qfethe ARt it%%lt ik rEgeg‘io[e{eo d\j_iurg t{e:pgneopti cal

. ; rmthe pits rot rusion
G Sk Thotcelieant 98,1 L2815, 11 TE0, voE e, yneven pat e’ sutface
of the data bearing surface. he® 11 m23 Coverd thé upper
view of a magnetic transfer master medium of Figure 4 in the
state after having been subjected to the cleaning process.
Further, each drawing is a model drawing; the actual dimensions
of the portions shown therein are of a different ratio.
A.discoidlﬁagnetic transfer or optical disk master medium
2 1is formed, wherein one surface thereof is provided with a micro
uneven pattern formed of protrusion portions 2a 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 protrusion portions 2a are formed by a magnetic
layer. Further, in the case of the optical disk master medium,
the depression portions 2b form the pits (protrusion portions)
of the optical disk.
Then, a cleaning film 23 is formed over the uneven 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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f the protrusion portions 2a, the side surfaces of the 23 a
EBELI?ﬁgign protPusions 2a,pthat is, the surface of the walls of the i ons
depression portions 2b, and the bottom surface of the depression por Lons
~ 2b. Over the course of repeated conj oi nment s with slave nmediuns to F?| o
nmagnet i ¢ ST G atiarsiepentied fuj“rart?tzlsqn tdr_osf E%Sﬂoitéog%ﬁf;tz}le tcﬁg?_ kl Slrra;nt 2
ctive magnetic transfer master nediu sk T
e i 5" SE2 G acan we saner Fanson Tt B % Some LS 70 o
fiber strands, mnute particulate matter and the |ike. For exanple, a

i ' ' i he surface of a
er-sha radiveoad pratttiensPRhecones i npressed onto t
ngtrusioﬁ@g;tion 2a, a particle-shaped adhered nmatter P2 becones enbedded

i ' US AN 2a, and
ithin a depresSiven pbetconrzb Bet WegBatbWo BHILN UslQR (PQL (hons 22
gtiahge of Fhe si ze Phereof, | odged in the depression portion 2B° The

D amni r FaP2 f h surface of the
Testor o uma g B e S Rt e, o P e R E B REES 08 g

i i i hown in
i I ai | t um 2 such .as that s
Fo 5 in thie manber ot e e bt Rer e R Gy Srdf {5 hectafrae of
pre § it IS a r ve rom said._¢
W En Che T ooy AR SR s8R éﬁ%ﬁgﬁéﬁ%ﬁ%%&%ﬁﬁ P2 Gl W TP the
i oRiperdd { S therefromb he Wi dening o
Channel o Une Hom an s sl oR foe R T S ENab ARt Bk £ Pha 951 r om
the surfagen@fe tPeriBbhBaOl R0 AERLESELAM ive. For example, a

fiber-shaped adhered matter P1 becomes impressed onto the
surface of a protrusion potion 2a, a particle-shaped adhered
matterPZbecomesembeddedwithineadepressionportion2bbetween
two protrusion portions 2a, and because of the size thereof,
lodged in the depression portion 2b.

The mefhod.of cleaning the adhered matter P1, P2 from the
surface of the master mediums 2 is a method of removing the
adhered matter P1, P2 along with the film 23 to obtain a cleaned
méster medium 2 such as that shown in Fig. 5. In this manner,
the adhered matter P2 adhered to the surface of the protrusion
portion 2a is separated and removed from said surface along with
the removal of the film 23. The adhered matter P2 lodged within
thedepressionportion2b:h;dislodgedtherefromknfthewidening
of the channel of the depression portion 2b by thé removal of
the film 23 from the surface of the walls of said depression
portion 2b.

The film 23 is a carbon layer; wherein, when the cleaning
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ion 2b. The film23 is a carbon |ayer; wherein, when the cleaning 24
'B?(r)fzegs is to be performed, this carbon layer is rempved by the use of
plasma. The film 23 can be formed on the surface of the naster nedium 2 by
. use of any of a variety of filmform ng nethods: a sputtering nethod of
sput t er i nd>* it erisal o domtraintiongiecar bbhs cmtioon Heyaw fiaceebvihen agier
medium a filmformng nmethod enploying CVD, etc. The film23 is forned so
that the tuficckdepdasnher oé f5lm exs damabeofoequal oh ot Nm frefer ably .
5-30 nm) on the surface of the protrusion portions 2a. In this nmanner, a

f avor abl e marsdresf eedies @l luy uer ©cAAnh reasWRed 06 F wham f@ﬁniﬁ{:}”fnfe%gl%d%f: the
protrusion portions 2a are brought near the slave nediumto performa

. > . . . . d the
magnetic trapsteerihg hdehcass tpatcaniaApth GRlre diSK dsl o baR el
fo?rrati on property tﬁereof can bg ensurgd for. If theO%f i9m |sm{:>ﬁ| cker

than 40 neintion thee seéasecet Bat tac"RgBeL-CLhANSE eL E%l&ofg%mggrfﬁ%F gd the
di stance between the surface of the pattern and the sl ave medi

i ncr easedemptayshagcapdet €f i aat ko, of 3 ti@efsmaﬁf & ﬁ{aof%g{eygﬁggﬁgﬁé S di sk

reduction in the transfer resol ution, kand I'n the gase al an opttea
i b Qe n hn~t-h i 0 0 i pens -bec
| arge. Further i he bl acnaraloani atre: hod: 1ok RefREEPEPLYa: preD s

di sgh Af L i i ated,reactiyve as. envi ronnent ,
Bhoroin t ha erp o EEracEb o ind batl (B HeRioRE, SreIﬁnimara?ﬁa?r?nd
thereby rempxed-bpom LhenpaLiern syrface of fhe substrate 21, The plasnma

cleaning (reactive plasm

surface of the protrusion portions 2a are brought near the slave
mediumtxnperfonnanmgnetictransferrin1juacasethatenloptical
disk is to be formed, the formation property thereof can be
ensured for. If the film 23 is thicker than 40 nm, in the case
thateamagnetictransferistx>beperformed,thedistancebetween
the surface of the pattern and the slave medium is increased,
causingeadeteriorathmiofthetransferpropertyandeireduction
in the transfer resolution, and in the case that an optical disk
is to be formed, the change in the disk formation dimensions
becomes large. /

Further, the plasma cleaning method is a method of
utilizing&aplasmadischargecarriedoutjjlanevacuatedreactive
gas environment, wherein the film 23 and the adhered matter P1,
P2 are incinerated, and thereby removed from the pattern surface
of the substrate 21. The plasma cleaning (reactive plasma

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

apparatus 1, wherein: a master medium that has been removed from
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i i erformed, for exanple, utilizing the cleaning apparatus 1,
’3Lg?;?g?1aliagter medi um t hat hgg been renoved from 25 a magnetic transfer
apparatus or an optical disk formng apparatus is enplacgd in the vacuum
chanber 3 (a vacuum chanber) of the cl eaning appgratus'l, a rgactlve gas
i s introdic&RIEtithd Hamtsid orapgfa e wwhanbem Jiptainch la qil As o @iishar ge i s
generated between the el ectrode and the master medium 2. The reactive gas
can be a GHFFESItisORs comtlaqidgnArhe 82, cuC@léhampdrtheal fk@iukuhbigkr)as an
alternative enbodinent, the film23 can be a polyner filnm wherein, when

t he cl eaniodg tieocdssiningt appe raperst ar;med rebhits vieolpwmen f i hmcanchy o
di ssol ved bg Eﬁgolvent or renoved by the use of the above-descrlbeg pl asnma

i hecestseridhe fiok ymeinddd B} Gam Be fAymed ; ppLhe.sur face gf the
ﬁggﬁgln%egiﬁﬁfsbyrtse é? ayggggr depositig% filn1%orn1n§enethog oF ?ﬁe

i ke. Al betnacivehy.e1die sDual ohethits {dl M2 GA9 ahso r%%vcmg%&;egéggge by

subjecting the master nmedium 2 to an ul trasound cl eansing, e

. . . .
film 23 isapeBked avapobhembhheosuLlage0h the master nedium hy t
abpr}catioﬁﬁthereto o%oultrasouﬁd vi br ati ond. For~ca¥es 1% &ﬁ?gﬁije nast er

(o mati ons. agai n- ot et haorng: been: sub ot 15 e SR Bh R bragese. i he

formations again after having been subjecte

i i QR .t ect i a ari.ng surface thereof, as
Shown 1 B1 D e e SR PE LAY REPaREa TR ch t he

: : i i |l s of the depression
ot s S5°GP e LS SPGB 0B B RSP RS O
2, beCaUSﬁéﬁ$W%dknztheusecﬁftheabove—describedplasmacleaningprocess.
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.
Alternatively, the removal of the film 23 can also be performed
by subjecting the master medium 2 to an uitrasound cleansing,
whereby the film 23 is peeled away from the surface of the master
medium by the application thereto of ultrasound vibrations.
For cases in which the master medium 2 is to be reused to
perform magnetic transfers or optical disk formations again
after having 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.
For 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 optical disk master medium 2, because the

optical disks are formed according to the form of the uneven

pattern, it is preferable that the widths of the depression
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optical disks are formed according to the formof the uneven pattern, it
"ig preferable that the widths of the depression 26 portions 2b be made

| arger than the width of the pits (pit diameter) of the formed optical

di sks, by a thickness corresponding to the thickness of the_flln}23. Not e
that this P?EthBPSrélaulP?efaa%rl@a@%g thamhtled whathi b 2Bei pipsovptled by
use of a sputtering process or the like, wherein, as shown in Fig. 6, the
film23 isipiBoteel efethe heoupperopui¢atedbsks heby paotnuskessportions 2a
and the bottom surface of the depression portions 2b, and is not provided
on the surfeeecoportensitde thal |thicdesse odephession portiens 2har lthidis
case, although the adhered matter Pl adhered to the surface of the
protrusi ontporat oresylaed & arenpved ahopyivwht Bhthe; il oy 235 ¢£o¢faéﬁf%gPU|t
to remove the adhered matter Pl that has become |odged in the depression
portions 2bse |of congiuderatingn pebckBESoROLAE, 1 8Re degel i Ded above, ., t; 1 S
nore effective if the film23 is provided by use of a CVD process or the
like so as'ite. a,sateovenndt bg sUrhaseiQlqtHeesidee Ylds af £he Q§Pﬁ§%§
portions 2b. Further, in the case of the magnetic transfer naster nedi
the film 3&othigiod pot-@ibasr 2amaved: waen, tHig, %hﬁ%'c%go@n?ﬁssd%pfesssfiog .
performed, can be the magnetic layer 22 formed on the pa tern surface o
t he subst ratre i2hs Y‘ﬁ?ﬂaﬁch@s%@@@'r@giﬁég(:&?ScHeSSEQfaQS “cR%rsrngf% wtzqgeis q
adhered matter P1, P2 are renmoved along with the magneticlayer 22" "an
when the wEStes B2 Sot i Hgs 2HeUsLd s it aggpgﬁttll'%ulg%tgl%% I%I%@'el?: gain

formed by a sputtering process or the |ike. Becausé the er 22
is formedmatter P1 adhered to the surface of the protrusion portions 2a

i on
um

is removed along with the film 23; it is difficult to remove
the adhered matter Pl that has become lodged in the depression
portions 2b. In consideration 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 the depression portions 2b.
Further,inthecaseofthen@gnetictransfermastern@dium,
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 matter 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 the magnetic layer 22 is formed
comparatively thickly on the upper surface bf the protrusion

portions 2a, the removal of the adhered matter P2 lodged in the
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conparatively thickly on the upper surface of the protrusion portions 2a,

‘the renpval of the adhered matter P2 lodged in the 27 depression portions

A}

2b can al so be favorably perforned. Note that the slave nedium can be

subj ected to a cleaning process enploying a glide head cl eaner, an

abr asi ve RrGSF 100 rO¥ heons kéb ¢ar ab®©vb©gfah@rmbbyqg@ﬁﬁmﬁm@@rrs on the
surface thereof or the foreign matter adhered thereto, before being

conj oi ned wit h tNeEaragast toetsbmed eredinst ennnedisim i ctas tedyidechnifd the
other hand, it is preferable that the naster nedium 2 be subjected to a

cl eani ng ﬁﬁ@ﬁéggsbmﬁﬂﬂaunheacgnp@enheaa preerss, 4m dhe £Ase ft & mpgnetic
transfer or the resin injection process in the case of optical disk

f or mati on,omibeel hkehef i | redvisy et mrl@m@\é%@,pl@ngugpg (glqrtedeg Jmtter is
removed. According to the current enbodi nent as well, it vantageous

that the dlheariofg caf tithe fmstiem medip ?ad}?er&ﬁrér%@a% rbncfoc%e td Y with

the magnetic transfer or optical disk manufacture for €ach magneti

transfer (dingk ifeamt9RnhcMasess) s +the sFRSt el 1ed) removed from the
magnetic transfer apparatu§9%d|sﬁcfornﬁng apﬁ%rath% é?térafﬁ§Q%i§<ﬂlc

transfer Odi skef otmeti eahdhas tbgen perdormmd a,pre raned nunber of
times, or when transfer de |C|enC|£§ (fb?hatlon%'dgﬁ'cpgﬁcﬁés éﬁ

foreign ﬂabtﬁfbj%ﬂlﬁé’@gotaoclggrlﬂ%if A s pL S OBS! eé%nnegjlrrg%rggglﬁrg?eggd the

cl eani ng process is perforned this tinme, it

pIural!tylﬁﬁjﬂﬁ&b@é<ﬂ?9hﬂﬁ§ne@1@%x%_%H%ﬁgngﬁm§g¥§nﬁe anq:that successi ve
magnetic transfers (disk formations) and ¢l eani ng ProcessehPECEEFFor med
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
advantageous that the cleaning of the master medium 2 be
performed in connection with the magnetic transfer or optical
disk manufacture for each magnetic transfer (disk formation
process); the master medium 2 is removed from the magnetic
transfer apparatus (disk forming apparatus) after the magnetic
transfer (disk formation) has been performed a predetermined
number of times, or when transfér deficiencies (formation
deficiencies) due to foreign matter adhered to the surface of
the master medium occur, and the cleaning process is performed.

At this time, it is desirable that a plurality of master mediums
2 be prepared in advance, and that successive magnetic transfers
(disk formations) and cleaning processes are performed

repeatedly.

According to the current embodiment described above, a
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_repeatedly. According to the current enbodi ment described above, a 28 film
23 is provided on the uneven pattern surface of the data bearing surface
of the magnetic transfer or optical disk nmaster nmedium 2: the naster

-medium 2, to which foreign nmatter has becomes adhered to the pattern
surface t hetEbf2Dvier Dise isegr 98 the nepeenedahhgnet sorfrapsber the sk
formati on operations, is renoved fromthe magnetic transfer apparatus or
the di sk Yeorweng smrdppar af usie mhgnkariel gnanaféerot katt itas adBeresstort he
surface of the master medium 2 is renoved together with the film 23 by a

t he cl eaninefiappar dthesmashé £ meelipinoy s ta i BSHEoekaai Mgt t OF BGRSSe Mnd he
| i ke; whereby, the foreign matter including foreign matter | odged wthin

the depressifgrrqudritd anss pdadddre Wt datdfire NbL-EVEN HE NUL e Partfcul ate
matter can be positively renoved without marring said surface, maintaining

t he perfommm%atdﬁr&ﬂﬂﬁﬁﬂQlQﬂH%HF@J<bﬂf&ﬁgﬁE%ofHH%f@ék%%é€%§E§ﬁ§

n .
operations, and extending the life span of the naster y bnﬁ%ling

th £ r . . IS . .
e reuse rdiereef .£:2% Whal % Jaidee Jis r - ar%‘)éf?;zsafstﬁ%ss {%reg't 4 ch eani ng

met hod for cleaning a master -~ medi um conpri si aving a

attern faored iher . i-c | o) over said ttern,
p tiiker 88Parafid; a HEGREL; n ﬂX%Ee%S{kﬁ? has ad Iegﬁd{)ﬁ% % tern

i npl enented by: cleaning the surface o e su ate on

152 50 SPATRRe PELRICHOREOIBIARD o LIRSS A S RLRYEL Y
23 by a the cleaning apparatus, which employs a plasma cleaning
process or the like; whereby, the foreign matter including
foreign matter lodged within the depression portions,
particulate matter, and even minute particulate matter can be
positively removed without marring said surface, maintaining
the performance of favorable magnetic transfer and disk

formation operations, and extending the 1ife span of the master

medium by enabling the reuse thereof.
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.evacuated reactive gas environnment. 2. A master nedi um cl eani ng net hod
defined in claiml1l, further conprising the steps of: formng a protective

| ayer conposed of an organic materi al

as

over the surface of the substrate

«whereon the pattern has been fornmed, and renmoving the material fromsaid

protecti véihayetsrebmaimedgisthereon after said protective |ayer

has been

peel ed away from said surface by incineration. 3. A master nedi um cl eani ng

method that is a mef hed cef m%%qﬁﬁiBgeégéﬁégﬂegﬁ5&Qﬂx@qgﬁ%ggp%f&%ggs ata

beari ng surface, on which an uneven

f or med,

rn correspon

been

; edi I Si t he st f: i di fil
the dat a BEar N0 ETRR s RAT g B hind f i o AR crePBgn

matt er

medi um al ong

d to the.d b i face of the master
said fil m%%rzﬁe %Am??gé“tegrwa %é’ﬁ?ﬁa %Eﬁa?ﬁ&wmﬂ & [ ¥ med i eslesitaB by

wherein 30 said filmhas gﬁthickness of less than or equal to 40 nm

mast er medi um cl@&FA T S

ot B g ifnkle sl Wiahes ongrh #ch filnet hetk tern

conprisin thi)step of: re-formng said filmover the data bearing sur
e

of the

S it d erbabe ke nilkt efonpalt Uom haé beenmsgbpectedater

cl eani ng %rocess. 6. A master nedium cleaning nethod as defined in cla

hereover, by use of a plasma discharge carried out in an
evacuated reactive gas environment.

2. A master medium cleaning method as definéd in claim 1,
further comprising the steps of:

forming a protective layer composed of an organic material
over the surface of the substrate whereon the pattern has been
"formed, and

removingthenaterialfromsaidprotectivelayerremaining
thefeon after said protective layer has been peeled away from
said surface by incineration.

3. A master medium cleaning method that is a method of
removing foreign matter adhered to.the data bearing surface,
on which an uneven patferﬁ corresponding tb data has been formed,
of a master medium, comprising the steps of:

providing a film over the data bearing surface of the
master medium, and

removing the foreign matfer adhered to the data bearing
surfaée of the master medium along with said film.

4. A master medium cleaning method as defined in claim 3,

wherein
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4 or 5, wherein said master nediumis a magnetic transfer master nmedi um
conprising an uneven pattern forned of a magnetic layer, and said filmis .
formed over the magnetic layer. 7 . A master nmedi um cl eani ng net hod as

-defined in claim 6, wherein said filmis the nmagnetic |ayer provided over

the pattern sushagerdfmtihes %U*Eﬁtie%%ss""@?rféé‘sttf}?ad ; %tqi%‘% Lg%ﬁf’éoﬁmm -

renoved when the cleaning process 1Is perforned, an

agai n forned onst he pattsgr a ubstrate when the naster
nmediumis to be reuse%. 8 Rleili%nscgg?agriea%}&ﬁ%% Ahgetetrsy iascidirnkd in
claim3r- 4 or 5 wherein said master nediumis an optical disk master
medi um c8hpfirsiftig tAs rusorer isdntoe rth ef ertefrorofi:ng pits of an optical disk.

9.. A naster nedi%g1cleaning%£ethod as defined An any one of. clains .3 to
8, wherein 31 saj d $TTY SH T8OV ayerhe sada heagansonur fyee o8 trenoved

by the use o{ alplgsma di scharge carried out in an evacuated reactive gas

envi ronméiftStah. M Bt 2f LREdF AT BREARAF nGeARUNotaas baeti methjien tany tene of

claims 3 to 8, wherein said filmis a polynmer film and the polyneric film
is renovéﬂleof%?%%}%ri?l?o@f?s@y the use of a plasma discharge.

6. A master medium cleaning method as defined in claim 3,
4 or 5, wherein
said master medium is a magnetic transfer master medium
comprising an uneﬁen pattern formed of a magnetic layer, and
said film is formed over the magnetic layer.
7 . A master medium cleaning method as defined in claim
6, 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
is perforﬁed; and
the magnetic film is again formed on the pattern surface
of the substrate when the master medium is to be reused.
8 . A\méster-medium cleaning'meth§d as defined.in claim 3,
4 or 5, wherein
said master medium is an optical disk master médium
comprising an uneven pattern for forming pits of an optical disk.
9, . A master medium cleaning method as defined .in any one of.

claims .3 to 8, wherein
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said film is a carbon layer, and

thecarbonlayerisremovedbytheusecﬂfaplasmadischarge

carried out in an evacuated reactive gas environment.

10. A master medium cleaning method as defined in any one of

claims 3 to 8, wherein

said film is a polymer film, and
the polymeric film is removed by a solvent, or by the use

of a plasma discharge.
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