4 August 2004 MAGNETI C TRANSFERRI NG METHCD, AND METHOD AND APPARATUS FOR
CLEANI NG MAGNETI C TRANSFER MASTER MEDI UM BACKGROUND OF TH NVEP&A Fi el d
of the Invention The present invention relates to a magnet Sterring
met hod for perform ng nmagnetic transfer froma naster nedi um bearing

i nf or mat i MAGKERI S| BRENSEERRING DRECHODY, | aRpoMErAe pRaNGt @ pARATHE pHIONeti c
transferring nmethod is designed to transfer a nagnetic pattern .
correspondi ng to i "COERRINGNMAGREYIC SRANSFERIPAIEROMRES DY & NMaster medi um
by applying a transfer magnetic field while the master medi um bearing
transfer information by the m cro uneven pattern of a magnetic materi al

and a slave nedium subjected to the transfer are kept in a state of close

contact. As such magneti GackRfUND 0¥ 78 hadsent Py exanpl e, there are
those disclosed in Japanese Unexam ned Patent Publication Nos.

63(1988) - 183623, 10(1998) - 40p4d1410£10R8) 1462n€§onand others. In a
hard-di sk, a high recording density flexible disk or the like that is used

as the slave neﬂhélrgréﬁ@nﬁum@@@u@ﬁ PelBEBSL LG 5%9%%'&%' ayer has a
lubricating |ayer ormed in order to reduce friction generated by contact

with a naﬂﬂ@ﬁsﬁebﬁﬂﬂgdﬂétﬁﬁduﬁér FeyeyeingU ks elhe %%%%tf'e“r s fer by

t he above
master medium bearing information to a slave medium.

Description of the Related Art

The magnetic transferring method is designed to
transfer a magnetic pattern corresponding to information
(e.g., servo signal) borne by a master medium by applying a
transfer magnetic field while the master medium bearing
transfer information by the micro uneven pattern of a
magnetic material and a slave medium subjected to the
transfer are kept in a state of close contact. As such
magnetic transferring methods, for example} there are those
disclosed in Japanese Unexamined Patent Publication Nos.
63(1988)-183623, 10(1998)-40544, 10(1998)-269566, and
others.

In a hard disk, a high recording density flexible disk
or the like that is used as the slave medium, the surface
of a magnetic recording layer has a lubricating layer
formed in order to reduce friction generated by contact
with a magnetic head during use.

However, during the magnetic transfer by the above-



1 4 August 2004 described magnetic transferring nethod, a problem sometines
occurs if the lubricating layer. like that descri bed above ISSL%&ng on
‘N&V |

the recording plane of the slave nmedium Specifically, i fficult

to peel off the slave nediumfromthe master mediumafter the magnetic
transfer 1is perforned in close contact wwth the master nedium In

addi tion, dhisdrHeifnddhdii: Bsifl s B rﬁ@yh@&,aa'hgfggléﬂ sbieey

medi um aft'er the close contact, causing the 1ncreas an error rate

during recsusling AN HEPIAMMH NG nd " ARdHE] S nAPahYSLS i Bhqt Apoviave

medi um after the magnetic transter reveal ed that the neni'scus 0O

ubricatings 4Ry A "k Pbddi il YA of Ao DL UG nRRHh N | ner ease

in a close contact force between the ave nedium and the master nedi um

L vas Al el soouangf Lhaln g dluflee SIWEK 40 b08) T3t e, dPd) Yp s

adsor bed the lubricating -l ayer. a phenonenon was parAlgﬁlarly
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the slave giRaivihn Olqddie JRRIE I RYd Radded LR A5 HLEIZARRELOR L NE

the slave medium after the close contact, causing the

increase of an error rate during recording and reproducing

in actual use.

Analysis of the slave medium after the magnetic
transfer revealed that the meniscus of the lubricating
layer formed'on the recording plane brought about an
increase in a close contact force between the slave medium
and the master medium. It was also discovered that the dust
stuck to the master medium was adsorbed on the lubricating
layer. Such a phenomenon was particularly conspicuous in
slave mediums including a metallic thin-film magnetic
recording layer.

The high close contact force between the slave medium
and the master medium makes it difficult to separate the
slave medium from the master medium after the magnetic
transfer. Forcible peeling-off may damage the slave medium
or the master medium. If there is dust adsorbed on the
lubricating layer of the slave medium during the magnetic

transfer, it is difficult to remove the dust in post-



| ubricating | ayer of the slave nmediumduring the magnetic transfer, it is
difficult to remove the dust in post 2 4 August 2004 treatnpnt Es@ﬁgse of
strong adhesion force. Followi ng the high-speed rotation Y ve

medi um the dust may collide with the magnetic head to cause head crashing
or dropout. Consequently, an error occurrence rate may be increased. The

present i resesHtinghiasedmEee | O Vi €M6RG aﬁﬁesieﬁeﬁekeg.pfﬁ@i%inﬁ”ghigt I's an
object of the invention to provide a nmagnetic transferring metho esi gned

to facilingjle-dfeesoptation of the slave Aediun | £ad aﬁgt magt er medium
after the magnetic transfer and prevent the adsorption of dust on the

sl.ave nmediggml {as Wit NendBeid€id 1RO Sfo b&fa%@@ ﬂQQHeﬁgﬁgﬁg_bgegr magnet i c

transferring nethod, the close contact state et ween t he medi um and

the mastera:Buludl atbeltuetiyyl AL Yddlrdif-dBdEl i rasT er-
| deal ly, a | stance betvween the recording plane of the slave nedium and
t he i nforngidyadeqpri ng pl ane of the master nmedium should be set to be

| ess than or equal to 100 nm and the close contact is required to be in a

uni form state onbehgrdddrt SR} RS Yaad RS oy dyst LBY be present

bet ween the master medium and the slave nmedium and space may be forned
between t@regoing problems, and it is an object of the invention to

provide a magnetic transferring method designed to
facilitate the separation of the slave medium from the
master medium after the magnetic transfer and prevent the
adsorption_of dust on thé slave medium.

During the magnetic transfer by the above-described
magnetic transferring method, the close contact state
between the slave medium and the master medium affects
signal quality after the magnetic transfer. Ideally, a
distance between the recording plane of the slave medium
and the information Bearing plane of the master medium
should be set to be less than or equal to 100 nm, and the
close contact is required to be in a uniform state on the
full surfaces thereof.

However, dust may be present between the master medium:
and the slave medium, and space may be formed between the
master medium and the slave medium in the vicinity of the
dust depending on the size of the dust, making it
impossible to realize a close contact state with a uniform

distance across the full surfaces. Thus, a difference is



mast er nedi um and the slave nediumin the vicinity of the drst dependi ng
on the size of the dust, naking it inpossible to realize 0S t act
state with a uniform distance across the full surfaces. %H&§¥$§2@ﬁ?ference
is 3 4 August 2004 generated in the transferred nagnetic signals in
accordance with the above-described di stance, reducing S|gn§I quality,

and gener aldngaaed ReRHd e rdinidd d i r epr 24UG)- tput.
When t he ?teégf(?ded d‘si gngii i >s‘C anzstei? VO s?%r#a‘fbi?lt%???rgﬁ? nggfgn‘gg!g%n?g% ngt
suf fici enty; tiedye ﬁéﬂd?§3ﬂ4 J3& g : s_discovere
that the th?g'ticking%%;‘o powder &%¥1or ﬁ%ﬁ%%k«g%ghéggée%i%%¥?n% ?%égy’

manuf act Ultindd JAnREesSind &S il TP ¢ 1 ff%&%%bﬁuiéa%ﬁ%eéheéegf was a

mai n cause. The present” i nvention S nade Tn Viewo of €goi ng

bl , It s .act he,in ' tQ . prqvi.de a nmagnetic
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t he master nediu
manufacturing process of the slave medium to the surface

thereof was a main cause.

The present invention was made in view of the
foregoing problems, and it is an object of the invention to
provide a magnetic transferring method designed to improve
signal quality by making the close contact distance between
the slave . medium and the master medium uniform during the
magnetic transfer.

In addition, during the magnetic transfer by the
above-described magnetic transferring method, depending on
the repeated use of the master medium, the master medium
may be contaminated by foreign articles stuck to its
surface. The foreign articles stuck to the master medium
are mainly dust, fiber flocks, and so on, generated in the
surrounding environment.

If the magnetic transfer is carried out while such
articles are stuck to the master medium, close contact
cannot be secured between the master medium and the slave

medium in an area ranging from the dust stuck portion as a



are mainly dust, fiber flocks, and so on, generated in the surrounding
environnent. If the magnetic transfer is carried out while such 2§ﬁé|cles
are stuck to the master nmedium close contact cannot be s Yg4sh ween
the master nmedium and the slave nediumin an area ranging fron1the dust
stuck portion as a 4 4 August 2004 center up to a periphery. Consequently,

bver, | TR ng o P e e ;fh@ta%gﬁg[ i R B RIS deefa”a',_
[ LN edugtion in
f;?Pnglﬁf%{ he regggﬁidgglose con EQ? Ee ngﬁ%zﬂ%ggé?gﬁﬁgbéﬁye ?d fhe
t ve- descr e articl es
Stok 1o ntBANE R S ne%‘l Ty an&%c(?lﬁf of Stgial o t2r n

transfer f jected_to the magneti c
transfer é(%%?t&%&’wnggc?ﬁéek%Q%/ déf%ﬂf\fé"g %%U%EE%A%E ﬁr’odgced
Furt her, Kk orn1 surface of the master nmedi um
| eadi ng t?ﬁq{% %\guo%s rgef:{ﬂct(\tl norry © "To renove the articles stuck

to the master ﬁill u% Q“?:ed”%ito r ([}I1 mtb«?}er rgg%%q:%nggﬂ?e%%gﬁéﬁ% iéﬁr may

be subj ected to 1 sam Ing carri e

cleani ng QI MR %R ﬁtkhéfé% egk%%% stigwiggCPO§Ce of the

above~described articles stuck to the surface of the master
.medium, and equal or more pattern transfer failures occur
in all the slave media subjected to the magnetic transfer
thereafter. Consequently, many defective products are
produced. Further, such stuck articles may deform the
surfacé of the master medium, leading to the loss of its

normal function.

To remove the articles stuck to the master medium, the
master medium before the magnetic transfer may be subjected
to cleaning carried out by ultrasonic washing using a
cleaning solution, wiping or the like. However, by such a
method, the removed articles may be adhered again to the
master medium after washing, therefore providing
insufficient removal and generating a water mark on the
surface of the master medium when the cleaning solution is
dried or rubbing damagé by a wiping material. Conseguently,
signal transfer failures, or master medium damage may occur.
In other words, even if the stuck articles are temporarily

removed by the cleaning solution or the wiping material,



met hod, the renoved articles may be adhered again to thF master nedi um
after washing, therefore providing insufficient renoval a en ing a
water mark on the surface of the master nedium when the éfg%ﬁﬁﬁg6@%lutlon
is dried or rubbing damage by a wi ping material. Consequently, signal
transfer failures, or master nmedi um damage nmay occur. |In other words, even

i f the stugk, | s t 0 | removed by, the ¢l eaning solution or
the wi pi ng na?gﬁng%ig%%ﬁkausthéé%gﬁ%%ﬁ%ﬁ;f%?%s?%?zcggaﬁ?ﬁgreddagaln from
th | eani Q] Ut i g | ni.ng .on the surface o e _nmast er..medi um or

thg \(/:\n ;e)i nlg&?ilal}%r%%rglf.e%%slpnglcmlqril,gd%ef'nesruer%&?%e_s fretlf‘? nléaﬁFﬁFnE‘edMF‘cﬁrcannot

pr obl o, S0 B SATOTIEL 1 nBRAC IR e (T I et Hoa dhALa

appar at us I Cl i ster .mediumfor magnetic transfer capable of
pglroforrri nd"hﬁlcg ceaa%trj}lé%gtb% % st transfer, by renoving articles stuck to

the master nedi i dry process and in a non-confact _nmenhner w thout any
re- adhesi on theﬁggfgrgﬁﬁW&R%qﬁg N AENTIAEE 1P B ddhckP Qi th the

Compr 1 si ng P S, D tils. and SIS e e husthoR] A%€ heai um i nto
close co&h%&&dgig1ﬁg%§%dﬁg§3,a&f§i§g¥§éﬁs é%LE ggﬁiﬁgga master
medium for magnetic transfer cépable of performing high
quality magnetic transfer, by removiﬁg articles stuck to
the master medium in a dry process and in a non-contact
manner without any re-adhesion thereof.
SUMMARY OF THE INVENTION .

In accordance with the present invention, a magnetic
transferring method is provided, comprising-the steps of:
bringing a master medium and a slave medium into close
contact with each other, the master medium bearing
information signals, and the slave medium having a
lubricating 1ayér formed on a surface of a recording plane
during use; applying a transfer magnetic field; and
perfbrming magnetic transfer. 1In this case, the magnetic
transfer is performed by bringing the slave medium and the
master medium into close contact before formation of the
lubricating layer on the slave medium.

The lubricating layer is formed on the recording plane
of the slave medium after the magnetic transfer, thereby

reducing friction with a magnetic head during use.



I nformation signals, and the slave nediumhaving a |lubricating |ayer
formed on a surface of a recording plane during use; applyj FQQ%ansfer‘
magnetic field; and perform ng magnetic transfer. In thls‘%égﬁ

magnetic transfer is performed by bringing the slave nediumand the

master nediuminto close contact before fornation of the Iubricating | ayer

on the slave nediun.-Hgd 'd%ﬂﬁ'ﬁhézﬁfg d qﬁ§} d%%ﬁ%gi€g pl ane

of the slave ne un1after t e nagnetlc trans er riction

| | d h th
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e oL fing &grﬂéﬁs@%ﬁéﬂ i %eaﬁeﬁ%ﬁrﬁ'ﬁ b ToResi gnal
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this case a recordi’hg plane o
contact vimi%s ’1’31%*} R P TR e han ‘ffﬁ%’éri%? Ehelafi qura may
pref or abl i f#heﬁ#%ﬁﬂav.%%ef%? PR Can Rt R R ane
of the"s1 e, sl iy Wand ¥ 16 U1 40 ALELE La PLE' SEEB Y80 e out
i medi ately
bearing plane of the master medium are brought into close
contact via a liquid.
Preferably, the ;iquid has lubricity. This liquid may
be coated on the information bearing plane of the master
medium. However, preferably, the liquid having lubricity is
éoated on the record;ng plane of the slave medium. The
coating of the liquid is preferably carried out immediately
before close contact for the purbose of reducing the
sticking of dust.
It is preferred that after the magnetic transfer, the
close contact between the slave medium and the master
medium is released while the slave medium is moved. The
liquid stuck to the surface of the slave medium after the
magnefic transfer is removed. However, if the liquid has
lubricity, the liquid is used without being removed.
A close contact distance between the recording plane
of the slave medium and the information bearing plane of

the master medium by the interposition of the liquid is set

equal to 100 nm or less, preferably in the range of 2 to 50



before close contact for the purpose of reducing the sticking of dust. It
Is preferred that after the magnetic transfer, the close4p ntaf%yﬁgtmeen
t he slave nedium and the naster nediumis rel eased while 't ug € medi um
is noved. The liquid stuck to the surface of the slave nedium after the
magnetic transfer is renoved. However, if the liquid has lubricity, the

liquid ismeediLwgtbuprbeiagngesuedda Boalasg ebitkelesd SlArea Latawpen the
recordi ng plane of the slave nmedium and the information bearing plane of

t he nast eramgdivbiEnbyddes sartygr RIS tﬂaam%‘ T idiow d ds Seé  equal to 100
nmor |ess, preferably in the range of to 50 7 August 2004 rim Liquid

provi di ng et id ieRAtluke ildintk RS Diilers &l Rbtted el W¥1&R, Necessary, one
having lubricity, or one containing lubricant or other additives is used.

For the slave nmedicufhebgfiaie ikdism)r @edolrd (0 i@ ex@dudnNtanto Widkd he
master nedium cleaning is perforned, when necessary, 10 renbve mcro

proj ecti orSr@aclusdi til e wRstRe mudifdce cIBaMY | & J&FrdhfedBShREN
medi um before it is brought into close contact with the slave nmedi um

cl eani ng neT ey, MRS rehRRrNRERTIA D0 TR &5 tdifdt MWisick THSr€ndre two
magnetic transfer cases. One is a single sided sequential transftfer carried

o;Jt by keepirFacele MEBALRLI1EPAEYM tReChaSReEOREAS MY bR MR Rlang of the
>ave brought into close contact with the slave medium, cleaning
is performed, when necessary,'to remove stuck dust.

There are two magnetic transfer cases. One is a
single sided sequential transfer carried out by keeping the
master medium in close contact with one plane of the slave
medium; and the other a double sided simultaneous transfer
carried out by keeping the master media in close-contact
with both planes of the slave medium. A hard disk is
preferred to be used as the slave medium, and a flexible
disk can also be used. As a magnetic field generating means
for applying a transfer magnetic field, an electromagnet
device or a permanent magnet device is employed. While
rotating the master medium and the slave medium in relative
relation to each other, a transfer magnetic field is
applied in a tracking direction from one side or both sides
of a close contact portion therebetween.

As the foregoing magnetic transferring method, one is

preferred, which is designed to perform magnetic transfer

by first subjecting the slave medium to initial



medi um and the other a double sided sinultaneous transfer carried out by
keeping the naster nedia in close contact wth both planes of the slave
medium A hard disk is preferred to be used as the slave nedium and a
flexible disk can also be used. As a magnetic field generating nmeans for
applying a transfer magnetic field, an electromagnet devigeyQf,sa RRLMANENt
magnet device is enployed. Wiile rotating the master nedium and the sl ave
mediumin relative relation to each other, a transfer nagnetic field is
applied in a traakigigzdriect ifon fPOmagnetsiidw othdotsamsi des thé srmekgse
contact portion_ therebetween. As the foregoing nmagnetic transferring

met hod, one is “hreterPedo MHiCN itglﬁe%}ad’ﬁeﬁegbwbeﬁ”fdor%enﬁf@ﬁ%‘ﬁ ARt er
by first subject] I di to initi u 2004 .
magneti zati on f%llrl{%cg%gsgeze??%gr%’t hgenesgnrréegﬂe% t eﬁf"rﬁ‘a?k%gu?}%r é—ictﬂ“%qetl%ﬁ ngi ng

this slave nedi ulandréheed Bt ek MREFIMunkitd phesErt 0RbAfdspchAengBsLEr
medi um having a magnetic |ayer formed on a mcro uneven pattern

correspondi ng toransfamgedr riotbdmmboiomt | and antet heaprdpphyi ng attarefster

magnetic field in a direction substantially opposite to  that of the
initial DC magnBi$EtCont Gl hd sPavd IREHT i SEartatdalhAy ©ReorhERdr Mt on,

a servo signal £ﬁé§w§%e£ﬁglfhié%éi %Hg%%hnéggéation cf the slave medium

surface. As the infoxmation, a servo signal is preferable,



According to the present invention, the magnetic "transfer is perfornmed by
bringing the slave nediumbefore the formation of the lubricating | ayer on
the surface and the master nmediuminto close contact with each other.

Thus, it is possible to prevent an increase in a close contact force
caused by the meniscus of the lubricating layer and facilijtgt&stheos
peeling-off of the slave nediumafter the nagnetic transfer, thereby
enhancing workability. It is also possible to prevent the damage of the

sl ave nedium and toAgrording tlie |fHe pfesdrt ndsventbedi urthelOnagn&igast
2004 Wt hout adsorbing the dust stuck to the master nedium on the

| ubricating | ay&F2R¥tehe s PRFECRBRT Uty dRIFiEg "8I $88 SéeTt atediym hefogsssi bl e
to suppress the_inc . ror,.rate,. thus enhancing reliability.
Particularly ijhQ ?gggﬁﬂ%%o%?lgﬁ%b?%bﬁggggﬁgagaYﬁﬁ %%sé? i?ﬁifcgfand

substrate def otRathot FaARBLLE ALESdcDYsE WHmALRaR tiatd-2ehAERL - L RBRALO IS
hi gh, the nmethod of the present invention is effective as a nethod to

prevent an incrétsési pogsiores wf mreveagnethi ¢atbtgadea ansfer chobesi gnalact
According to the invention, in the nmagnetic transfer perfornmed by bringing
the master nedi GRFFRaVEaRFelr BsftBe TPRF TRt forttend WPRéCaTHge hfw@irumnent o

cl ose cont act m%% 1 er d agg;yi transfer netic field, when
. 1 ; ’
the recording p %héﬁgggt%égspggglﬁ% |5hf%%dé% esfﬁ§%fﬁgﬁggnaf%er %he
magnetic transfer, thereby enhancing workability. It is
also possible to prevent the damage of the slave medium and

to prolong the life of the master medium.

10



11 4 August 2004 bearing pl'ane of the master nedium are brought into cl ose
contact with each other through liquid, a close contact distance

t her ebet ween becones a fixed val ue equivalent to the coating thickness of
the liquid on the full surface. As a result, the nagnetic transfer can be
carried out by a wuniformcharacteristic to increase transfef,SkgnNabs
quality, and provide a better intensity distribution of repraoducing
outputs. A sufficient tracking function can be. provided in the case of a
servo signal, i nproviagheet isdsiokbiyy the additt sbnck aorehiesnasténmeeing
applied by the liquid _interposed between the close contact surfaces,
increasing a cPBsENeoHiRIdCef-oPe el B ein ife SPYPe PREHIY M HHAS K Offist er

medi um Thus, W apal yi ng exXcessi ye pressi forces, it is
possible to seggégggﬁﬁoo c%%tggggﬂgﬁ%rgéteFFg 5T th%°¥?ﬁﬁ%d°%a%n

lubricity, lubrigidy sl ath@e@nhanciie recondiingypl agec phuithe yskave

medi um Thus, the lubricant coating step i s nade unnecessary in the

manuf acturi ng pregess f flexiblavdisesli Ly Coentpddsubihgty cof thegquracess
simplification. The close contact force is increased by the interposition
of the Iiquid aSetRISELIARIIHIRHPe CAHBRRVRY , COnRBANEHe altesbemht Herebat ween

}gemsjl/g\ée medi uf1, aﬂggﬁ,hethem%nsettggdnggl %H?el grése(—:lnecasien%en Jl_(l)éa Jt.sheeﬁ‘:leac‘:\é_ewgem um
as a method to prevent an increase 1in errors of a

magnetically transferred signal.

According to the invention, in the magnetic transfer
performed by bringing the master medium having transfer
information and the slave medium into close contact with
each other and applying a transfer magnetic field, when the

recording plane of the slave medium and the information

11



after the magnetic transfer, the slave mediumand the nmaster medium can be
separated from each other by a small 12 4 August 2004 force, thus enhancing
workability. It is also possible to prevent the damage of4 AwistPAfe medi um
and prolong the Iife of the master nedium BRI EF DESCRI PTI ON OF THE _
DRAWNGS FIG 1 is a perspective view show ng main portions in a nagnetic

f [ [ t nbodi t f th resent |nvention.
H a5 ¢ BB IR BRE R WL TROT I e DSl PRER e B8e
f ' had. ' th nmbodi t of th nt
et e O A S NG A, PRIl Lne RrEREN
o ocont | vakAse eEEESasen B, et Ted VA Do RR LRy
di t et th nbadj of the esent _i nvention.
DESCRI PTI GO O ng%%ﬁéﬁ” b#z’é}f ebm}aﬁ’fé{j@““_ioxbﬁ;rﬁ BB TEn PO e
toi ti i e scribed i etail.. ows a transfer
State  of % FRUHE NG REUTTI TG TARTIRE Lbrhf fATHied out by a

uniform characteristic to increase transfer signal quality,

and provide a better intensity distribution of reproducing
outputs. A sufficient tracking function can be provided in
the case of a servo signal, improving reliability.

In addition, a meniscus force is applied by the liquid
interposed between the close contact surfaces, increasing a
close contact force between the slave medium and the master
medium. Thus, without applying any excessive pressing
fbrces, it is possible to secure a good contact
characteristic.

If the liquid has lubricity, lubricity is provided to
the recording plane of the slave medium. Thus, the
lubricant coating step is made unnecessary in the
manufacturing process of the slave medium, contributing to
the process simplification.

The close contact force is increased by the
interposition of the liquid as described above. However,
when the close contact between the slave medium and the
master medium is released while the slave medium is moved .
after the magnetic transfer, the slave medium and the

master medium can be separated from each other by a small

12



enbodi nent of the present invention. FIG 1 is a schematic draw ng,

showi ng thicknesses and the like in ratios different fro

dinmensions. In FIG 1, during magnetic transfer, a magnet {%@&4}%@%9% ng

pl ane of a slave nmedium 2 having no lubricating |ayers fornmed on the
surface is brought into contact with an information bearing plane of a
master nmedium 3, and closely contacted therewith by a predeterm ned
pressing force.fduret, hehakosghaonitrac twvoskabel Ofy.t e Masteeonpdismz w@nd t he
sl ave nedium 2, information such as a servo signal or the like is

magnet i cal | y tr asfvertethartimegeortethehslaupphsdimg andrprsifong hgnkife
field by use of afr{faj%netic field generator 5. After the end of the
magnetic transf et FThe"iGTe™ Mt -act between the slave medium 2 and the
master nedium3 is released, and the slave nedium2 is separated fromthe
14 4 August 2004 master nedium 3 and unl oaded. On the recording plane of
the slave nedium 2 after therragpesterbTansioer Ty seAmib®@N containi ng

| ubricant (e.g., silicon oil) is uniformy coated by dip coating, spin
coating, bar coating @HGt he id ikesrapectdivieegitw fraving harbr ipoatiogs layer .
According to the enbodiment, during the magnetic transfer, because of no
| ubricating | ayefs™HHeE SFarREerSiiG Asdhet erectdidge tRe@nufimpodingditose

contact force MAEP the present invention.

FIG. 2 is a sectional view showing main portions in
the magnetic transferring method according to another

embodiment of the present invention.

13



the master nedium 3 is not increased. Thus, the slave nedium 2 can be
"separated fromthe master. nedium 3 by a snmall force, naki i sible
to inprove workability, prevent the danage of the slave g@@&ﬁﬁ%%ﬁﬁgnd
prolong the Ilife of the master nmedium 3. Moreover, dust stuck to the
master nedium 3 can be prevented from being adsorbed during the close

contact, and du%tlegt ug% 9 tbe a%leagg“,eﬂ%d'i %&V%eﬂ&:‘?rsﬂ&ﬁﬂ%ﬁ%%én%ic

transfer can be re uced and rembve the post-treatnent.

I ncr eases I tid Ay Safréq] _ %ﬂ;@ﬁl Now,

anot her enbo Ir%ﬂn{{hge][‘ t élcélr nlventlc?n W Ilrﬁ.l)deqlp‘%ij’eﬂs%%/lcgggu?% et al #E‘QIEFG 2

shows t he . . netic transferring nmethod according to
S A (o T

anot her 0 vention. FIG 2 is a schematic draw ng,

showi ng t hi cknegsgs, ,and 0v9Ry iRnkbla%Ahiyf &elidd Oamcl%géhr&eﬁt%}%

di nrensions. In I ng the magnetic nster, the ma

recordi ngaa,?tpq‘rvl\ﬁtﬁlfs ta%oﬁj{%\rﬁ%ar&di %ﬂo%kpéﬁo%miﬂ{u%nﬁlgfetl}é 4 August

2004 cont the tio earing plane o e nmaster medium 3
through a |iquid laxer 4 having a uniform thickness of 100 nmor |ess, and
pressed by a predé't ermned ” pressure. In the close contact state of the

master medi um 3 an%ﬁ&ﬁﬁ\sﬁ @dtﬁ_@ Rﬂfgﬂﬂﬂitﬂaﬁg)@ﬁihﬁ a servo signal
or the like is magneficalTy transférred and recorde y.

Next, preferred embodiments of the present invention
will be described in detail. FIG. 1 shows a transfer state
of a magnetic transferring method according to an
embodiment of the present invention. FIG. 1 is a schematic
drawing, showing thicknesses and the like in ratios
different from actual dimensions.

In FIG. 1, during magnetic transfer, a magnetic
recording plane of a slave medium 2 having no lubricating
layers formed on the surface is brought into contact with
an information bearing plane of a master medium 3, and
closely contacted therewith by a predetermined pressing
force. In the close contact state of the master medium 3
and the slave medium 2, information such as a servo signal
or the like is magnetically transferred and recorded by
applying a transfer magnetic field by use of a magnetic
field generator 5.

After the end of the magnetic transfer, the close
contact between the slave medium 2 and the master medium 3

is released, and the slave medium 2 is separated from the

14



applying a transfer magnetic field by use of the magnetic field generator

5. The liquid layer 4 is preferably fornmed in a manner th i | ately
before the slave medium 2 is brought into close contact \%ﬁt%lfpl{rgﬂggdfﬁster

medium 3, a predeterm ned anount of liquid is coated uniformy on the
i nformati on bearing plane of the nmaster nmedium 3 or the recording plane of

the slave nRUVRA R & nQp%tnil'&%’de%E.i noﬁoghgpgggggﬁig@a?lﬁgeorof_t NGe ! 1 ke,

both are closely contacted to each other an predeterm ned

pressur e, it ied il dst dr2iihdl it A ddlidosss Ad g a full

surface. In the close contact state,” a neni scus fo ui d

present o RE i 'i‘?ﬁ_;elu(b(}'ltc%tt Y faced rilg:%nt%iiln’crl STeN cont act
€ “medi um 2 medi um 3. ,

force between'the slav arfd "the mast er a good

cl ose Con%%%eﬁhzaaa?g_ﬁﬁtak&trﬁﬁgks PR 'ttqﬁ% Wﬂ@?qa@ﬂ?& %P?tlggy

excessi ve pressi €Ss 0 1iqui ayer” 4, ., a close

cont act dils'L C%.nlaeﬁ‘ﬁee'& ttlae foﬁ@okggﬁ%ﬂﬁanﬁnw%ﬁl ave nedium 2 and the

i nformati on béaring plane of 't oul d be set equal to

100 nm or 1ess, aBEELANAN Yolfno dnfHAYRLAR00 R HANAG R . 10 S0 m

Li qui d having a VI SCOSi characteristic provi g such i'”Ckness is
sel'ect ed. 1 Espegal bboall @it NAVIRG UGGl Y J ol FELEE o he | UDT T cant
or other additives nayabe mxed i A a sol'ven ‘

surface of the slave medium 2, a close contact force with

the master medium 3 is not increased. Thus, the slave

medium 2 can be separated from the master medium 3 by a

small force, making it possible to improve workability,

prevent the damage of the slave medium 2, and prolong the

life of the master medium 3. Moreover, dust stuck to the

master medium 3 can be prevented from being adsorbed during

_the close contact, and dust stuck to the slave medium even

after the magnetic transfer can be reduced and removed in

the post-treatment. Thus, no increases occur in an error

rate, and reliability can be enhanced.

Now, another embodiment of the invention will be

described in detail. FIG. 2 shows the transfer state of a

magnetic transferring method according to another

embodiment of the invention. FIG. 2 is a schematic drawing,

showing thicknesses, and so on, in ratios different from

actual dimensions.

In FiIG. 2, during the magnetic transfer, the magnetic

recording plane of the slave medium 2 is brought into close

15



t hereof . For exanple, as liquid having lubricity, an organic sol vent
containing silicon oil and stearic acid is avail abl e. Kn%_ sugf&gﬁges
such as hydrocarbon | ubricants, fluorocarbon |ubricants, us

pressure additives may be used as the lubricant. Exanples of hydrocarbon
| ubricants include carbonic acids such as stearic acid and oleic acid,

aai o eot o RS REt MR e SO B Cing SHEE P SRR Be
nd o ned 2iln G LUREAG ERE AN R o cants
thei 1 al ks ik, RS GDA MIGaI BROtie art et a1 S et her
0r 040, EYAIBERREL PR ShCLIBRLYShigh o Ouups, LIFlyge e tlu oty ene
o102 DOl e SRR BT hHOL G SOPLOI T 08 o, OIIIELSY
190, e AU TP G A SERIE e Do
such as tra%a&_ﬁw’i)ﬁlg tar ittrr.]:linos e?:s Qnrgéneétfchifjpemocf q:hyatuesg S(S[ rtsﬂe‘ magnetic

field generator 5.

The liquid layer 4 is preferably formed in a manner that
immediately before the slave medium 2 is brought into close
contact with the master medium 3, a predetermined amount of
liguid is coated uniformly on the information bearing plane
of the master medium 3 or the recording plane of the slave
medium 2 by dip coating, spin coating, bar coating or the
like, both are closely céntacted to each other and pressed
by a predetermined pressure, and the liquid is laid to have
a thickness uniform on a full surface. In the close contact
state, a meniscus force by the liquid present on the close
contact surface works to increase a close contact force
between the slave medium 2 and the master medium 3. Thus, a
good close contact characteristic can be provided without
applying any excessive pressing force.

A thickness of the liquid layer 4, i.e., a close
contact distance between the recording plane of the slave

medium 2 and the information bearing plane of the master

medium 3, should be set equal to 100 nm or less, preferably

16



and sul fur extreme pressure solutions such as disulfide dibenzyl. Th e

| ubricants descri bed above are used either singly or in cggb Eﬁff

order to provide said |ubricant(s) to the magnetic |ayer % otectlve
| ayer, the lubricant(s) should be dissolved in an organic solution, then
coated thereon by a wre bar nmethod, a gravure nethod, a spin coat nethod,

or a dib Al IPtighe dd of Ml IotP oy ERGLIHOHAGAN, TR Reqaqaied on said

| ayers by "a vacuum evaporatlon me I"s “pr Yhe anount of

Iubrlcant ted on netic |ay t he r ot | ayer is 1
- 30my! e, L erf&:rE%aipre Y r?‘gifr?zt‘fﬂﬁqgfeﬁ&%o%f THeH ofthe
ause f _t.ne in rpo i.tion of qU|d Iayer 4, the

t ,
rsnlagcg I C S%%%Izl%r 1(¥"t elq%fﬁ AR J‘rﬁ b]égerplé%]%f 't o) Ié ot her by
a large cI e .contact f . eel n off cause danm e to the
sl avegm::dll(tﬁ1 LA OF r?agfeé:r aﬁéﬁﬁ I egcryjtrhea MHYNETRE transfer,
th I di ted fr sLer ium.3 while bein
ro?afegvsﬁﬂF 5 'IeFOFoeFﬁ iﬁgtgﬁ ﬁégﬁ&ﬁ1H§V&pgng§ F1Cd e @Phearlyg
shifted fr nfthe nmast er. m.3 so as. .t.o becgteled off, and then the close

contact t e EPenes) Veéltr éfo Ingred s A RESHT FF oL be
separ at ed froquﬁg 18 4 August 2004

Known substances such as hydrocarbon lubricants,
fluorocarbon lubricants, and extreme pressure additives may
be used as the lubricant. Exémples of hydrocarbon
lubricants include carbonic acids such as stearic acid and
oleic acid, esters such as stearic butyl, sulfonic acids
such as octadecylsufonic acid, ester phosphates such as
moncoctadecyl .phosphate, alcohols such as stearyl alcohol
and oleyl alcohol, carbonic amides such as stearine amide,
and amines such as stearyl amine.

Examples of fluorocarbon lubricants include the
aforementioned hydrocarbon compounds with some or all of
their alkyl groups replaced by fluoroalkyl groups or
perfluoropolyether groups. Examples of perfluoropolyether
groups include perfluoromethylene oxide polymers,
perfluoroethylene oxide polymers, perfluoro-n-propylene
oxide polymers (CF2CF2CF20)n, perfluoroisopropylene oxide
polymers (CF(CF3)CF20)n or copolymers of the above.

Examples of extreme pressure additives include

phosphate esters such as trilauryl phosphate, phosphite

17



maser carrier 3 by a small force. As aresult, it is possible to enhance
wor kability, prevent the damage of the slave nedium?2, a prghg@&_the
life of the master nmedium 3. The liquid stuck to the recor e of the
slave mnmedium 2 after the magnetic transfer is renoved. In the case of the
liquid having lubricity, the liquid is not renopved, but rather used

conti nuou?sY:erl F Lhen! 1gul @r&?%ur&r‘ibr#:ﬁé)&éhl%lencetﬂﬂgék&é}%ﬂ%{:é R Vé1d§d to

the recording plane of the slave-ned a fubr I'ig s I's

made Unnegesgarys | rtrtﬁeau[@gy{:gg&gfﬁagghpﬁgﬁﬁ%a Ol e h PGpRbAfa L BPY mer%

contributing to the si rocess I'ng to

(o g0 SRR OB AU d L ST TREECH B v I EL g

dust  stug EF e sl ave medium 2 or the master nedium 3. However, dust of
a size equa or smaller than the thickness of the layer 4 is present

within the Iaye&hé lﬂg&lggk%%tqg%cgfhﬁéﬂ seaggQ%%C%BgQ?%§% %%zg%hﬁ close

contact distancé "unifofm over e fu

dust of a §Iﬁi E%h%ﬂ%a%q %tth?nt?kﬁégeggugﬁov %%I the @%fffozgact

distance I'S [large In a portion o

e e A B BT A

conpared wth act distance
the close;agpiach LSt ages, Pl Wie 4 %éofé%&a%@n'anf “HGEic BAIELNe
then coated thereon by a wire bar method, a gravure method,
~ a spin coat method, or a dip coat method. Alternatively,
the lubricant may be coated on said layers by a vacuum
evaporation method. It is preferable that the amount of
lubricant to be coated on the magnetic layer or the
protective layer is 1~ 30mg/m’, and more preferably, 2 ~
20mg/m?.
After the completion of the magnetic transfer, because
of the interposition of the liquid layer 4, the slave
medium 2 and the master medium 3 have been adhered to each
other bf a large close contact force. Simple peeling-off
may cause damage to the slave medium 2 or the master medium
3. Thus, after the magnetic transfer, the slave medium 2 is
separated from the master medium 3 while being rotated in
parallel to the master medium 3 or moved to be linearly
shifted from the master medium 3 so as to be peeled off,

and then the close contact therebetween is released.

Therefore, the slave medium 2 can be separated from the

18



19 4 August 2004 transfer, and a difference in the reproducing outputs of
the transfer signals is reduced. In each of FIGS. 1 and 2’/%8% é%g%g medi um
2 should preferably be a hard di sk having magneti-<c recoréi ¥ S

formed on both surfaces. Before being brought into close contact with the
master nmedium 3, the slave nedium2 is subjected to cleaning, when

Dy o ot e KR TS Y, e | R O o, A R I T can b
one. havi ng s s 14 TG MEKARR Y et gt Beddiorather )
i or mat | bR B e T B8 TemeacBE ke ] rs Bieiian o L bea
i or mat i on boart g THAIAE PEORE by Ty SRR BhARS ok -GV anc
are tvo 1 ARl 2R SHE B, o an P K RSNk 1S anet er
o e DA LIS T TRl EBTISE A
bor TP Flleh O WY AT Wb M ond Y 213 heHERAPRAS M

lubricity, since lubricity is provided to the recording

- plane of the slave medium 2, a lubricant coating step is
made unnecessary in the manufacturing process of the slave
medium 2, contributing to the simplification of the process.
According to the foregoing embodiment, the liquid

layer 4 iﬁterposed between the close contact surfaces of

the slave medium 2 and the master medium 3 includes dust

stuck to the slave medium 2 or the master medium 3. However,

- dust of a size equal to or smaller than the thickness of

the layer 4 is present within the layer 4, not affectihg

the close contact distance, and a close contact distance

uniform over the full surface is obtained. If there is dust

of a size larger than the thickness of the layer 4, the

close contact distance is large in a portion of the stuck

dust. In the other portions, the close contact distance is

equal to the thickness of the layer 4. Thus, compared with

a contact distance in the state of no liquid, variation in

the close contact distance on the full surface is reduced,

a difference in transfer characteristics is smaller during
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medi um The nmaster medium 3 is subjected to cleaning, when necessary, to
renove dust adhered thereon, before the close 20 4 August 2 04 ﬁ%ﬂ{aCt wth
the slave nedium 2. The magnetic field generator 5 for ap 1'WH 4 ansf er
magnetic field is constructed in a manner that an electronagnet device for
generating |ines of magnetic force parallel to a tracking dlrectlon (a

di rection ted@erid Aladd a &1Lk fOrEREs enf i Bhe LFAOKIARE 1 Ry g&ﬁ‘@ gnet
device for generating simlar lines of magnetic force i s di spose one

si de or boghe st€ass rdies Bl @l d ofmgnei eyl ce includes a coil 53 (not shown
in FIG 2) wound on a core 52, which has a gap 51 extended in the radial

direction of the i@l ofmadidtn 3 hgld by Eﬂ'@ts;?%h%elf%il : app%%gdP%y t he

magneti c fleld appllcatlon a transfer magne

tic r I t t
?r‘;gtngrl um 3 In"a uén)lé%gélé{%r%ncﬁle%p ﬁédﬁg% rﬁ@?l?%ﬁis{ #ﬂnét?%ﬁ t\?J tge
t t cordin
master nmedidkRay ich B i ddes [ T MFR @5 g{ggbrzgﬁlg fES D sfbee 9

pl ane of the slave lum 2. The nmagnetic fi

provi ded s@@sdto WRH Al aldy hayath NeXthe d@f&éé P @t é | lQe made by

referring to FIGS.  3A to 3C, show ng a basicC process o e nmagnetic

transfer ’ o @REAEAd to1 FhfingA MBNSILBALEP, ofo SHBISHE P8 NEnath Ve

nmedium 2 to initial DC magnetization by app
projections or stuck dust on the surface by a glide head, a

polisher or the like. The present invention can bé applied
to magnetic transfer carried out for a flexible disk,
especially one having a metallic thin-film magnetic
recording layer.

The master medium 3 is formed in a disk shape. In one
surface thereof, a transfer information bearing plane is
provided by a micro uneven pattern (described later by
referring to FIG. 2). A plane opposite to the transfer
information bearing plane is held by an adhering unit (not-
shown), and then brought into close contact with the
conveyed slave medium 2. There are two transfer operation
cases. One is a one-sided sequential transfer carried out
by keeping the master medium 3 in close contact with one
plane of the slave medium; and the other is a double-sided
simultaneous transfer carfied out by keeping the master
media 3 in close contact with both pianes of the slave
medium. The master medium 3 is subjected to cleaning, when

necessaxry, to remove dust adhered thereon, before the close
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magnetic field in one direction; FIG 3B the step of bringing the nmaster
medium 3 and the slave nedium2 into close contact with each OEQ@J and

applying a magnetic field in an opposite direction; and AAYus “State

after the 21 4 August 2004 nagnetic transfer. The above-described Iiquid
| ayer 4, is not shown in this case. First, as shown in FIG 3A, the slave

medi um 2 | tEHQj &&gdthg E&Bbbahegggﬂg?ization (DC demagneti zati on)

3
bef or ehand By dppl'ying an initial nmagnefi'’c field Hn in one track
di tion. Th h LN Fl 3B. th ' f I f . th
Sl ave medi um 2 TRCEPBUBREFnEseiodanetatehee drth 2PRA Ao At s Bdar i ng

I f th ter. di, 3 ich is.f d b ' th
Pattorn oFHGPEaRS: FAPRES Lo PRk GG A0 PP sy tHRT Mhgnetic transter
[ i ed b L yi .a t f ti.c field Hdu in .a di ti
oo oo RhaB BB 20 e TR e PR e o, 2 R

f th I [ 2. As a. l.t, h i.n FLG 3 i nf t,i [
ccor dancB kAL Bt Gop gt FERR HBAnEd By SR 1 SHEECR C B brt Snd t he
recess space.of the qﬁgtic I%ﬁer 32 of the infor rrateiton ebearei H%’g ane of
the nast&r “HEGHH egegg giEBCEA PY B REEFENSEY HRedc SIes he
magneti c recordi ane k) of the slave lum.2. Even wh %J}he

I (t d
uneven paﬁFB?ﬁa%E ﬁglgﬁgégigﬁgeglogfmagne 1& TRYCE s diEpblf

one side or both sides. The electromagnet device includes a
coil 53 (not shown in FIG. 2) wound on a core 52, which has
a gap 51 extended in the radial direction of the master
ﬁedium 3 held by the adhering unit. During magnetic field
application, a transfer magnetic field is applied by the
magnetic field generator 5 while rotating the slave medium
2 and the master medium 3 in a united manner, and the
transfer information of the master medium 3 is magnetically
transferred and recorded on the recording plane of the
slave medium 2. The magnetic field generator 5 may be
provided so as to be rotationally movéd.

Next, description will be made by referring to FIGS.
3A to 3C, showing a basic process of the magnetic transfer.
Specifically, FIG. 3A shows the step of subjecting the
slave medium 2 to initial DC magnetization by applying a
magnetic field in one direction; FIG. 3B the step of
bringing the master medium 3 and the slave medium 2 into
close contact with each other and applying a magnetic field

in an opposite direction; and FIG. 3C a state after the
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the master nedium 3 is an uneven negative pattern opposite to the positive
pattern of FIG 2, simlar information can. be magnetically tr F@ﬁ%_rred
and recorded by reversing the directions of the initial ﬁﬁ%ﬁ%@ ield Hin
and the transfer magnetic field Hdu fromthe above. Wen the substrate 31
I's made of a ferronagnetic 22 4 August 2004 material such as N, the

b t 31 I d
"TO7s not e o A ever TR BibertiaEtabed 13 ik X 0 %%

(soft nagnetlc | & er Hawever, better magnetic transfer can be carried
out by prd\idiShy qnﬁﬂﬁﬁlé“iayer 32 having a good transfer

characteristic. \Wen the s bstrate e of a non netjc naterla

it is necessary 6" tyr 6% § Pﬂb’ﬁhéﬂ%% é%I ;gﬁ qﬁﬁ%“é%b%?rate 31
made of ferrana efi.c |s covered wth t netlc | ayer 32,

pref er abl Y 5ﬁ%§§héﬂ %?Qﬁ9%w6¥fdg%g %#%Pkubstrate
31 and th tic |Laye |n order to shield in nce neti sm of
t he subst&ﬁggg§§l }F% ﬁHQHQHH%Rk§1% Imﬁ9ﬁﬁﬁ99ﬁfaﬁ%ﬂnﬁ&Pl+£e°%%rbon
(DLC) or the like is forne&hon t he upper mpst _| ayer.. this protective

film redft&Cn s deM -actPEn BE F F"Bvé& Fafd 13I]?‘e 3R YCnst er
can e fsgr';d A pamE G Hhie 2 1ays meli 2% WEEshe "o | oss®

contact with the information bearing plane of the master
medium 3, which is formed by covering the micro uneven
pattern of a substrate 31 with a magnetic layer 32, and
magnetic transfer is carried out by applying a transfer
magnetic field Hdu in a direction opposite to that of the
initial magnetic field Hin in the track direction of the
slave medium 2. As a result, as shown in FIG. 3C,
information in accordance with the pattern formed_by the
close contact projection and the recess space of the
magnetic layer 32 of the information bearing plane of the
master medium 3 is magnetically transferred and recorded on
the magnetic recording plane {track) of the slave medium 2.

Even when the uneven pattern of the substrate 31 of
the master medium 3 is an uneven negative pattern opposite
to the positive pattern of‘FIG. 2, similar information can .
be magnetically transferred and recorded by reversing the
directions of the initial magnetic field Hin and the
transfer magnetic field Hdu from the above.

When the substrate 31 is made of a ferromagnetic
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i ke. Now, the master nedium 3 will be described. For the substrate 31 of
the master nedium 3, one is selected for use fromnickel,, sili quart z
aious e,

pl ate, glass, alumnum an alloy, ceramc, a synthetic r
The formation of the uneven pattern is carried out by a stanper
phot of abri cati on nethod or the |ike. According to the stanper nethod, a

18

h ' IS s t .2004 .f I | at or quartz. plate)
Paving a Sasesi=l SuPitds, i IR P ol Yo 1 MRS {or

BT YA BT S DR YT, A 21200, oo

el ectron

t he photoresis

he fyll f f th | st.
Hes YRR oo SRR e BemRi s o 2 IC e o cEoY S £ ne

pattern i
exanpl e,
radi al di

formed by “&xpéSite PHVEHE JOMS I
circunference, of the glas | ate. SQulhsequently, the photoresist is
subj ect ed B¢ 5’&8955&?% 9 %o%é(sﬁrr?é’, g gj}%é‘é@’ﬁ@ﬂ‘f&r@/e%r removed,

an origin

Then, in

e this glass o}

r. cti%&tin each.track and gorres
c

BhRERRnaPRE ek onagRp it Tudadled,

e |like.
net hod, a

For

and

|_.di sk _havi . Qy. th hot ' ' bt ai ned.
RGP aa: SO KL SPHE Sl G G ist- | HB S8 Hhge 8 U5F S Sor | g1 na

di sk, thbi ﬁgr%% g i glated %é%nrof rnhnql,firw substrate

nonma ic materia 18 necessary to
provide the magnetic layer 32.

When the substrate-31 made of ferromagnetic metal is
covered with the magnetic layer 32, preferably, a
nonmagnetic 1aye£ should be prbvided between the substrate
31 and the magnetic layer 32 in order to shield influence
of magnetism of the substrate 31. Further, a protective
film made of diamond-like carbon (DLC) or the like is
formed on the uppermost layer. By this protective film,
resistance to contact can be improved, and the magnetic
transfer can be carried out many times. A Si film may be
formed under the DLC protective film by sputtering or the
iike.

Now, the master medium 3 will be described. For the
substrate 31 of the master medium 3, one is selected for
use from nickel, silicon, quartz plate, glass, aluminum, an
alloy, ceramic, a synthetic resin and the like. The
formation of the uneven pattern is carried out by a stamper

method, a photofabrication method or the like.

According to the stamper method, a photoresist is

23



havi ng a positive uneven pattern is fornmed, and peeled off fromthe

original disk. This substrate is used directly as a nast%kgﬁgg'$6q4cn
covered with a nonmagnetic layer, a soft magnetic |ayer a L otective

| ayer when necessary to be used as a master medium The original disk may
be plated to prepare a second original disk. By using this second original

disk to carr (£Ut platlin%E 3 substrate having a neg?tiye uneven pattern
may be fo%ﬁé‘é?e G Fedlass Rlaforiod mardizs o hdraprh A TR at i ng
the second orJjginal disk or pressing 24 4 August 2004 resin liquid to the
second ori%’i!}fﬁ%eﬁ% S SOAF 1R OThdFerdidls - Bf pREEINESHe (OFi rd ori gi nal
di sk, a substrate havingF%ipositive uneven pattern may be'forned, On the
ot her han&legeaR Peimh Anlulatest fogusp ihdivredHiversigrall b8s
plate, a hole may be forned in the glass plate by etchinq%%and_an ori gi nal
di sk may B@digHEsd M DyFhce MR e thrttidre ks Bass pledsisinilar  to
t he above thereafter, a substrate may be fornmed. As a material for the
metal |ic Sf5test-e, TRENor 2aPRPdelprBynednPBétesad iandormed Hie pl ating
carried out to form the substrate, various netal filmgrowh nethods
i ncl udi ng SXRASATS PR £he fuildg sunisce SforthehghodnassiSty &9 i on  pl ati ng
can be used. A depth (projection height) of the wuneven pattern of the ‘
subst r at e SHRRIE pridEe PA}LPIRe e3dending linearly from a rotational

center in the radial direction in each track and

corresponding to a servo signal is formed by exposure in

the portion corresponding. to each frame on a circumference

of the glass plate. Subsequently, the photoresist is

subjected to development processing, the exposed portions

are removed, and an original disk having an uneven pattern

by the photoresist is obtained. Then, in accordance with

the uneven pattern of the surface of the original disk,

this surface is plated (electroforming), a Ni substrate

having a positive uneven pattern is formed, and peeled off

from the original disk. This substrate is used directly as

a master medium, or covered with a nonmagnetic layer, a

soft magnetic layer and a protective layer when necessary

to be used as a master medium.

The original disk may be plated to prepare a second
original disk. By using this second original disk to carry
out plating, a substrate having a negative uneven pattern

may be formed. Further, a third original disk may be

prepared by plating the second original disk or pressing
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the range of 80 nmto 800 nm nore preferably in the range of 150 nmto
600 nm In the case of a servo signal, this uneven patteun '%SG8$ﬁpd to be
long in a radial direction. For exanple, a length in a radﬁ%ﬁ ection
should preferably set in the range of 0.3 to 20 m and that in a
circunferential direction in the range of 0.2 to 5 m The selection of a
pattern havin J onger,_ | th in the radjal jrection than that in the
ci r cunf er &t %‘-’r"e'gfltd)n%%t iﬁer?orgﬂd)r?”ag]rréﬁ"ﬂg igk O rAEY €%%r bearing
the infornation.of a _seryo signal. The formgti,on_of the magnetic |ayer 32
(sof t nagﬁ%ﬁ nﬁ%%@r?yiEYEEFP eHhSUFhﬂidugFﬁgléaﬁlQﬂﬁﬁg RetES L2 %facuum
25 4 August 2004 fil m.groowth neans such as a vacuum evaporati on net hod, a
sputteri n%‘ @ HF B VioANavaN RPTRSHb I RhLITM&E 10 deposit a
magnetic material. As a paterial for the magnetic _|ayer, one can be
sel ected for us@% 8% e5hex bgngd| GfFtercsnratesgzis Eomrtdzbnthee |ike),
Fe, and Fe_alloy ., (FeCo, FeCoN, FeN My, FeAl Si, FeAl, FeTaN), N, and a
vegps o

N al | oy PG LtderadaNs HA ey 8 Al BahH ke crampred im Ekeckness
of the magnetic | ayer should preferably be set in the range of 50 nmto
500 nm rr%ﬂé‘sﬁ‘r HAtHRY StHeg -+ Snge i o imak Siso maw a materi al

g

for the ngn netic | ayer ,provided _as a base |ayer under the nagnetic

| ayer, on@PtEHNEs &8 QY inG:r thee BIGAXgS1sdy.Ti By a process similar

to the above thereafter, a substrate may be formed.

As a material for the metallic substrate, Ni or a Ni
alloy can be used and, for the plating carried out to form
the substrate, various metal film growth methods including
electroless plating, electroforming, sputtering and ion
plating can be used. A depth (projection height) of the
uneven pattern of the substrate should preferably be set in
the range of 80 nm to 800 nm, more preferably in the range
of 150 nm to 600 nm. In the case of a servo signal, this
uneven pattern is formed to be long in a radial direction.
For example, a length in a radial direction should
preferably set in the range of 0.3 to 20 pmm; and that in a
circumferential direction in the range of 0.2 to 5 um. The
selection of a pattern having a longer length in the radial
direction than that in the circumferential direction within
such a range is preferable for bearing the information of a
servo signal.

The formation of the magnetic layer 32 (soft magnetic

layer) is carried out by using a plating method, a vacuum
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CoCr, CrTa, CrM, NA, Ru, C Ti, A, M, W Ta, Nb, and so on. This

nonmagneti c | ayer can suppress a reduction in a signal ¢ i t he
substrate is made of a ferromagnetic material. Preferably%ﬁéw%%gﬁggPive

filmmade of DLC or the |like should be provided on the nmagnetic |ayer, and
a lubricant layer may also be provided. It is nore preferred that a DLC
filmand g lubricant fil mwhich have a thickness of 5, to 30 nmin total
are provi %ét}magrﬂ‘i"é: FEERS: SAEH iA5m@ IYRCHHY §TaRprat e dtetthrd ac

strengthening | ayer made of Si_or the |jike may be provided between the
magnet i ¢ |S£5‘Fg?: A% fethodordd iafe Q1 mlating @skhodQendhe hkike to

deterioration in durability caused by damage %é en _by friction when
sl i ppage 9GPOSHE RadPOnStd@ MRtSHISdD ddsi RgMekerdadt For e @agnatir 26 4

August 2004 the slave nediumis corrected. A resin substrate may be

manuf act ur@Y By XREnFarhde SSHRERSE D etF im0 dis o aHle¥ed as a
mast er nmedi um, by providing a magnetic |layer on the surface thereof. As a
resin mat GO f SP&Wéffr &@%@Tsa@t}"storratté}e an By sieFedlIey use from
an acrylic resin _such as polycarbonate pol ynmet hyl net hacrylate, a vinyl

chl ori de. AESCR s FEFORL p IOP1Mp nFlerdifl dor iRRR L/ réngQiﬁ orfde awpor yi¥Er, an
epoxy resin, anorphous polyol efin, polyester, and the |ike. Polycarbonate
i s pref er 4o dHid&)i-ngF atRi andyFeeeNdt afeeparticularly preferable.

A thickness of the magnetic layer should preferably be set
in the range of 50 nm to 500 nm, more preferably in the
range of 150 nm to 400 nm. As a material for the
nonmagnetic layer provided as a base layer under the
magnetic layer, one can be selected for use from Cr, CrTi,
CoCr, CrTa, CrMo, NiAl, Ru, C, Ti, Al, Mo, W, Ta, Nb, and
so on. This nonmagnetic layer can suppress a reduction in a
signal quality when the substrate is made of a
ferromagnetic material.

Preferably, a protective f£ilm made of DLC or the like
should be provided on the magnetic layer, and a lubricant
layer may also be provided. It is more preferred that a DLC
film and a lubricant film which have a thickness of 5 to 30
nm in total are provided as the protective film. 1In
addition, a close contact strengthening layer made of Si or
the like may be provided between the magnetic layer and the
protective film. Lubricant lessens the deterioration in
durability caused by damage given by friction when slippage

of the master medium caused during the contact process with

26



di mension stability, costs, and so on. If there are burrs in a nolded
conponent, the burrs are renoved by burnishing or polishugg. | 0 @@ﬂition,
by using an ultraviolet curing resin, an electron beam cu SF% or the
| i ke, the substrate may be forned by neans of spin coating or bar

coating. A height of the pattern projection of the resin substrate should

preferablybggtgféﬁ%qﬁégf ran q%$%¥é%%%$u 1000 nm nore preferably in the

range of 2 0 e mis obtained by covering the
m cro- pattern(ﬁ }he.surfa e q% the resin supstrate netic
ma

ith a. ma
layer. The forndtioh o} THE RO By dpageLa J%‘?]F‘?%\é%%u’fsb?gugpﬁg a
pl ati ng net.hod vacuum filmgro . _Jreans _such _as a vacuum evapqQrati on
met hod, a %?é&%?ﬁ%?ﬁfibéﬁrﬁ%ﬁg%bﬁ¥%£l Kot 209 HeefoRSof PRABLErKBEHdUBeposit
a nmagneti,c_nateri e other_hand, in_the ggfto-fabrication met hod,

|. Onth
27 4 Augug?y2%ﬁﬁv+€}n%x%ﬁ%?%9655$h%ﬁ%?%s?%tth% tohtage ohrEREOEmokH Burface
of the flat-plate substrate d a pattern in accordance wth the
infornaticﬁF%%PfTﬁ?&%F%& %%5§gﬁ?er§%ﬁnd%€%?55ﬁﬁﬁt opfotdBsPRgSBYeasedof a
phot omask in accordance with ﬁﬁgugattern of a servo signal. Then, in an

etching st %r e 5Ubsth ﬁ%rl} SUbTRLR eED 3% PPHYCRRPAR&BRUance with the
P R PR e Pie] QS HOSES Shon' S TREDCN®
vinyl chloride-vinyl chloride copolymer, an epoxy resin,
amorphous polyolefin, polyester, and the like.
Polycarbonate is preferred considering humidity resistance,
dimension stability, costs, and so on. If there are burrs
in a molded component, the burrs are removed by burnishing
or polishing. In addition, by using an ultraviolet curing
resin, an electron beam curing resin or the 1ike,=tﬁe
substrate may be formed by means of spin coating or bar
coating. A height of the pattern prbjection of the resin-
substrate should preferably be set in the range of 50 to
1000 nm, more preferably in the range of 200 to 500 nm.
The master medium is obtained by covering the micro-
pattern of the surface of the resin substrate with a
magnetic layer. The forﬁation of the magnetic layer is
carried out by using a plating method, a vacuum film growth
means such as a vacuum evaporation method, a sputtering
method, an ion plating method or the like to deposit a

magnetic material.

On the other hand, in the photo-fabrication method,
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grown up to the surface of the substrate so as to have a thickness

corresponding to the hole by a plating nethod or a vacuu i h
means such as a vacuum evaporation nethod, a sputtering E%%%%%}ggﬁﬁgn i on

plating nmethod to deposit a nagnetic material. Then, the photoresist is
renoved by a lift-off nethod, and the surface of the substrate is

pol [Shed. 4d (BeLf e biirol B duiss diied vl ARGLASHVELREC o
e o) o SIS TR SRR TR B b
0T 2 PR AP AR BBt BB ok o
250 S JESH A 150 L e PO S o AR SR B [
o e S8R o PGS P 5 TR e S5 e PR L C 7S
o0 SO PR ER S ST WA S IS BB o
Case o AL e ML LBEAER i BRPERRRILG b 1

the magnetic layer are formed. Then, a magnetic material is

grown up to the surface of the substrate so as to have a

thickness corresponding to the hole by a plating method or

a vacuum film growth means such as a vacuum evaporation

method, a sputtering method, or an ion plating method to

deposit a magnetic material. Then, the photoresist is

removed by a lift-off method, and the surface of the

substrate is polished. If there are burrs, the burrs are

removed, and the surface is made smooth.

Now, the slave medium 2 will be described. For the

slave medium, a coating type magnetic recording medium or a

metallic thin-film magnetic recording medium is uéed. As

the coating type magnetic recoding medium, a commercially

available medium such as a high-density flexible disk or

the like can be used. Regarding the metallic thin-film

magnetic recording medium, first for a magnetic material,

one can be selected for use from Co, a Co alloy (CoPtCr,

CoCr, CoPtCrTa, CoPtCrNbTa, CoCrB, CoNi or the like), Fe,

and an Fe alloy (FeCo, FePt, FeCoNi). These magnetic
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vertical recording), and are thus preferable because a <clear transfer can

be performed by use of them A nonmagnetic base | ayer ShQﬁA&y&&ﬁ&@ ably be
provided in order to set necessary nmagnetic ani sotropy under e ghetic
mat eri al (support side). The nonmagnetic base |ayer needs to coincide with
the magnetic layer in a crystal structure and a lattice constant. Thus,

one i s selscireich forhaise Tamye @aghddic O0GE, d&HTPE1&8 Mnd MfhneRie and so
on. Next, yet another enbodiment of the invention will be deScribed in

detail. Fla@isbtaeigmain cald dnShonsd Bre@eiomi St 1 £¢eafeaduaPpahat us. A
cl eani ng apparatus 10 shown in FIG 4 includes: a deconpression vessel 13

(vacuum chREmke)idiori Nguaidld el HRSiS SReFamed 2 £ a1 erﬁéé’f@:ﬁﬁé&iifxﬂg uni t
14 for reducing a pressure in the vessel 13; a discharge unit 15 for

gener at i NGl RIRas i e Ghar g bigt vaRn @asb est ré)r@_eir?—“%iéhé heecyp§shl, 13 and

the master medium 12; and a gas introduction wunit 16 for Introducrng
reactive gaml itHed diheatesielislberbeEani NG Mes hatk UsiPeadbe &Ppﬁﬁét us 10

i s designed 29 4 August 2004 to renove articles stuck to the surface of the

master  Magistrl hdmhil Gdd e HREEIVE HEMNE &ln i thé Hds GOPtACt  manner in
a dry process utilizing reactive plasma etching. |In other words, in the
pressure RRGHGRAISHERDrdBRA!,) Whdafre thus preferable because a

clear transfer can be performed_by use of them. 3a

nonmagnetic base layer should preferably be provided in

order to set necessary magnetic anisotropy under the

magnetic material (support side). The nonmagnetic base

layer needs to coincide with the magnetic layer in a

crystal structure and a lattice constant. Thus, one is

selected for use from Cr, CrTi, CoCr, CrTa, CrMo, NiAl, Ru,

and so on.

Next, yet another embodiment of the invention will be
described in detail. FIG. 4 schematically shows a mechanism-
of a cleaning apparatus.

A cleaning apparatus 10 shown in FIG. 4 includes: a
decompression vessel 13 (vacuum chamber) for housing a
master medium 12; a pressure-reduging unit 14 for reducing
a pressure in the vessel 13; a discharge unit 15 for
generating a plasma discharge between a electrode 24 in the
vessel 13 and the master medium 12; and a gas introduction

unit 16 for introducing reactive gas into the vessel 13.

A cleaning method using the apparatus 10 is designed
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I's introduced into the vessel 13 to generate a discharge, and the articles
stuck to the surface of the master nedium 12 are burned ﬁL FEMﬁP by a
pl asma di scharge. The deconpression vessel 13 has a cap- shap cover

menber 18 placed over a base menber 17 to hernetically seal the interna
space. The base nmenber 17 and 'the cover nenber 18 are noved relatively

into contagd wéridwaveyr{ddB eaadtiotherthe® onepactose the hateepal space,
and the master nedium 12 is housed inside so as to be replaced by another.

The mast emmetetinim 4 2éforfd ages iyAeiDISLaNBRBET id 7a dBhScoRBgter nedi um

12 is set in electrical continuity with the electrically grounded base
menber 17 fanhec ore anrtpqpcﬂl%céhgId\glﬂiéﬁh@rﬁéacépvéepﬂééﬁé'%@h?ﬁgow The

pressure reducing unit I4 7 ncludes a vacuum punp A pressure réducti on

passage 211y rhdhasdAaIUMP Wi Z&eééuf@nfé&&@éidt&w@ CPUSEL I gh 18
and, the pressure is reduced to a predeterm ned |evel by suc |ng e

i de i 115 ofntheuAEseIntd tifb [Sded Y oY lgb el 80081 bani e, T educed

pressure passage 21. This valve V1 is controlle e opene ng

pressure r@@%ﬂ@%ﬁ%l&&%cﬂé’rﬂd‘&h@r&ﬁ%@er@f’“ﬁﬁé aéfféﬁaxﬁé{i‘% In

addition, the pressure reduction passage 21 i1s prOV|

passage 22 BGire Mifedd 2008 didVAY Biea Oﬁ’fé@xha gé the first valve

"VI. This | eak passage 22 is conmuni cated with a and provided
The decompression vessel 13 has a cap—shaped cover

member 18 placed over a base member 17 to hermetically seal
the internal space. The base member 17 and the cover member
18 are moved relatively into contact with/away from each
other to open/close the internal space, and thermaster
medium 12 is housed inside so as to be replaced by another.
The master medium 12 is placed on the base member 17. This
master medium 12 is set in electrical continuity with the
electrically grounded base member 17 to become one pole
during discharge, to be described below.

The pressure reducing unit 14 includes a vacuum pump
20. A pressure reduction passage 21 from the vacuum pump 20
is connected to the cover member 18 and, the pressure is
reduced to a predetermined level by sucking the inside air
of the vessel 13. A first valve V1 is disposed in the
reduced pressure passage 21. This valve V1 is controlled to
be opened during pressure reduction and closed during
pressure reduction releasing. In addition, the pressure

reduction passage 21 is provided with a leak passage 22
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with a second valve V2 di sposed m dway thereto. The second valve V2 is
controlled to be closed during pressure reduction and to when
the pressure reduction is finished in order to | eak to the nosphere. The
di scharge unit 15 includes a power source 23 (DC power source) for
generating a discharge voltage and the plate-shaped di scharge el ectrode 24

di sposed ii5ifng Rehe GREITTBNDEN d8 o f whﬁe dfff@@raﬁ%\g?e%r g%ﬁ?sél iSapel d

by a supporting nmenber 25 penetrating the cover ne connect ed

to the pOMRIsSO OB 23 Ribmifu bl Shldd GrHahdlict i g Tad gagmg gﬁ#g@&%@

di sposed inside the supporting nmenber 25. An iIns

provi ded hptuipen ddeRiRAAN Wh ARSI Al MOy COUES . Tl dBypgnd the

cover nmenber 18 1s in an electri I nsu arge

el et rode ke ) AL ARG 1 e SHALE RN deqplpged on the base

menber 17.. A discharge voltage generat source 23 is

_ | 23is
Goncr ot e 3 B RO dTAE AT o W L@?ﬁf%%%‘%ﬁ%ﬁi%ﬁﬁ%m% sour ce
. r. € gas

[t roduct an e T8 e A5 B i :

I ntroduction unit 1 wn) " for storing reactive

gas. A gas int!aquctiianiastass i 2q L ieoas Jank, |supannest efbto the
cover nmenber 18, and the predetern ned anount of" reactive gas havlng high
31 4 Augugfowd%ource) for generating a discharge voltage and the
plate-shaped discharge electrode 24 disposed inside the
cover member 18. This discharge electrode 24 is held by a
supporting member 25 penetrating the cover member 18 and
connected to the power source 23 by an electric conducting
member (not shown) disposed inside the supporting member 25.
An insulating seal 19 is provided between the supporting
member 25 and the cover member 18, and the cover member 18
is in an electrically insulated state. The discharge
electrode 24 is placed opposite to the master medium 12
placed on the base member 17. A discharge voltage generated
by the power source 23 is applied between the discharge
electrode 24 and the master medium 12 to generate a plasma
disdharge in the master medium 12. For the power source 23,
an RF power source may be used as described later.
The.gas introduction unit 16 includes a gas tank (not
shown) for storing reactive gas. A gas introduction passage

26 from the gas tank is connected to the cover member 18,

and the predetermined amount of reactive gas having high
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reactivity is introduced into the vessel 13. Athird valve V3 is disposed

in the gas introduction passage 26 and controlled to be QHQQﬁEtQMﬁing gas
i ntroduction. The reactive gas has a conposition containing, tor exanple
Ar, 02, CCl4, and the like. Now, the operation of the cleaning apparatus
10 constructed in the foregoing manner will be described. First, the

deconpr essieai-tMRESS} 163 drftRRENAH BhBPEW $hesdRsSEs .rfeggq,fhi% Qfdaixpé. cover

menber 18, and the master nmedium 12 is placed 1n a predeterm ned position

on the bass iEEmpokedth e d4 orEtd A-Oas) %%g@ﬁgfﬁg@he

i nformati on bearing plane having a mcro uneven by a

magnet i ¢ mRriAlLedTh® 4RC UPURSS i\%?gsif;ls %’h#édé@éiéf?. aqfer metical ly

seal ed. state by noving the-base nenber or the cover menber 18. The

first val veaékive Renrd Whiddnld SRPIbYAl ¥8ing, | fof! @350s1 INRD. bY
1%% t er 13

driving the vacuum™punp 20, air i nsi he vess 'S Sucked to feduce

an inner pyesggig, ton@ Predeigemned level. After the predeterm ned
pressure réduced§%tate has %En set, the third valve V3 is opened to

i ntroduce react kbg, 0the LFeRUR oG FOdhd MrIHG U into the
8 s set 1nside t

vessel 13. Wen a predeterm ned gas conposition he vessel

R v o b e i ORI

di schar ge rilrg tge el R onibrdd® 155 Wls B UM 12 o 0 &P #5Png the
base member 17 or the cover member 18, and the master
medium 12 is placed in a predetermined position on the base
member 17 with the information bearing plane up, the
information‘bearing plane having a micro uneven pattern
formed by a magnetic material. The decompression vessel 13
is set in a hermetically sealed state by moving the base
member 17 or the cover member 18. The first valve V1 is
opened while the second valve V2 is closed. Then, by
driving the vacuum pump 20, air inside the vessel 13 is
sucked to reduce an inner pressure to a predetermined level.
After the predetermined pressure reduced state has been set,
the third valve V3 is opened to introduce reactive gas
through the gas introduction passage 26 into the vessel 13.
When a predetermined gas composition is set inside the
vessel 13, a discharge voltage is applied between the
discharge electrode 24 and the master medium 12 by the

power source 23 (DC power source), and a plasma discharge

is generated in the master medium 12. By the plasma
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32 4 August 2004 discharge of the reactive gas, the articles stuck to the
surface of the nmaster medium 12 are burned and renpved by 4 ﬁﬁgF%X?EChlng
After the conpletion of cleaning carried out for a predeter

while the first and third valves Vi and V3 are nmaintained in closed
states, the second valve V2 is opened to leak to the atnDsphere Ar is

|t roduced il SNOAENHRERNT%AZ, thd NGLEASFOL NELRERSRUT EpLNST do the

vessel 13 to an at nospheric pressure deconpre53| sel 13 is

S b et ooy gr 3 g BT g0 (e ko

medi um 12 on the base s taken © next 12 is

| oaded, angh & qgg? rocess simlar to the above is perforned
thereafter. After e éfeaning, the master nmedium 12 is conveyed to the

[ t | ane of the naster
rr?éﬂ?ﬁﬁnI (izt ;ﬁSSI he recor n%%%% ftﬁé;les a: n%eelfi{ﬁﬁ Bfe t%’él To Lnitial
0 nd are br i nto_clos
Costact AT f‘&%} NS RSt Ia% t%%ré’g‘t’?]r‘éiépé gt
site.to tha e
Tlnlelt ?a: Srraa‘?geeilfézjaﬂ#olﬁc I{egftr?‘ergn%e esé ?’%eaf@ pﬁl?%aﬁ?%‘?fl%le‘(/? ‘éesﬁ hiSs an

el ect r omagei AN, ﬁeéw%etﬂﬁeaté%s%éfé” 590 §RP AL Sd AN

i nformati o
the leak passage 22 to increase the pressure inside the
vessel 13 to an atmospheric pressure. Then, the
decompression vessel 13 is opened by moving the base member
17 or the cover member 18, and the master medium 12 on the
base member 17 is taken out. A next master medium 12 is

loaded, and a cleaning process similar to the above is

performed thereafter.

After the cleaning, the master medium 12 is conveyed
to the magnetic transfer device. The information bearing
plane of the master medium 12 and the recording plane of
the slave medium subjected to initial magnetization in a
track difection beforehand are brought into close contact
with each other. 1In this close contact state, a transfer
magnetic field is applied in a direction substantially
opposite to that of the initial magnetization by a magnetic
field application device such as an electromagnet, and a
magnetization pattern corresponding to transfer information

of the master medium 12 is transferred and recorded in the

slave medium.
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of the master nmedium 12 is transferred and recorded in the slave nmedium
33 4 August 2004 Preferably, the cleaning of the nmaster ngp 54300 houl d
be performed in linkage with the magnetic transfer. For eaclt nagnetic
transfer process or for every predeterm ned nunber of magnetic transfer
operations, the master nedium 12 is subjected to the cleaning. In this

e b epar ed prgﬂf&%ﬂgvg{}{#c angedﬁ aéfatﬁ)él&ggétéy Of%wlgszf%anmdi "

are prepared, and succe o ¢l ean ones i ng

The. mast or” R ‘ﬁ‘ﬁ%'fhal R e

The master nedlun11 n out e fmagnétic

| i nkage wigdh- égﬁhrﬁ%ﬁﬁg gf%FcﬁigégégnOra d C%ﬁé? ed to the

cl eani ng appar at us ane nast er f ormed by I
(et al 1o PRy r e ﬁ‘%@@éb e e EERAGPE Shefebitnner Fhemater al
onl'y, “and T E mﬁfr%‘sglfﬂove%@d et ?%#%né’(%t i i Fagretpo

only, and |t I S not necessary cover f Tmgnert e
| ayer (s H%%F e el er e
ca)r/rl ed 08.1{1{ i ro ng t er maghe émfjgyel?a%a?n g fb%% rARSEEF

char act er isldg, 15 4 1 SRS ® difa G s Pre [P ORINGES e8P £l ALy 't 1O
necessary to provide the
ones. The cleaning apparatus 10 is incorporated in a part
of the magnetic tranéfer device. The master medium 12 is
taken out from the magnetic transfer part in linkage with
the magnetic transfer operation, and conveyed to the
¢leaning apparatus 10 to be cleaned.
The master medium is formed by covering the micro
- uneven pattern of the substrate with the magnetic layer
(metaliic thin film). If the substrate is made of a
ferromagnetic material such as Ni, the magnetic transfer
can be carried out by the substrate only, and it is not
necessary to cover the substrate with the magnetic layer
(soft magnetic layer). However, better magnetic transfer
can be carried out by providing the magnetic layer having a
good transfer characteristic. If the substrate is made of a
nonmagnetic material, it is necessary to provide the
magnetic layer. In order to ground the information bearing
plane and to generate a discharge along the information

bearing plane by the DC powér source 23 when the master

medium 12 is loaded on the base member 17, preferably, the
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magnetic layer. In order to ground the information bearing plane and to
generate a discharge along the informati on bearing planetpxu{E?Z power
source 23 when the master nedium 12 is |oaded on the base nmefiber ,

preferably, the 34 4 August 2004 substrate of the master nmedium 12 shoul d
be made of a conductive material. Alternatively, I f the substrate of the

master Mediygdade JRAhO AN LASHLAL N0 TRLELLEL bgpfeﬁngg' Y. @ mgnetic

| ayer sho ormed on the Uneven pat ern A fIayer S
| am nat ed Pg [=Te)Y .Qr the r e of _t

di schar ge égt}lré J5‘%]tﬁ?ﬁh{él]|'oao}\7v‘er A?%urerg@tr‘?ﬁre%é Gggﬁ'f %r"’tﬁ e t?k?
power sour. is insulative,
and not gf%%ﬂﬁ%51%¥£ﬁﬁ£‘%ase ﬁ% ﬁ?anth%sui?%bﬂ?nﬁa ﬁlﬁé’carrlsd ﬁUt
mmster medi i aE P g B St %ﬁ%@”%fﬂ%ﬁc?%%ﬁt@r”a% cPBEPRchBARED
According tq.t fo & oin Irent, of the inpvention for the master
medi um 12 Eta%t%gngn ar?srtr%]rcd%%‘f%rjeaif% 13 bUiRahedt ORabhBti ¢ transfer
in close t mnth the sl ave nmedium cleaning is perforned in a

non- cont ac Wamﬂﬁe'in a dry process by the cl eani ng apparatus 10, which

O TR oo R 2 VIR SR, (P BETRLS o'
unit 15, an RF power source may be used in place of the DC
power source. In such a case, even if the master medium 12
is insulative, and not grounded to the base member 17, the
cleaning can be carried out, which is deéigned to generate
a plasma discharge on the surface of the master medium 12,
and burn and remove the articles adhered thereon.

According to the foregoing embodiment of the invention,
for the master medium lé for magnetic transfer before the
execution of magnetic transfer in close contact with the
slave medium, cleaning is performed in a non-contact manner
in a dry process by the cleaning apparatus 10, which uses
plasma etching by a plasma discharge under the atmosphere
of pressurenredﬁced reactive gas, and then burns and
removes the articles stuck to the surface. Thus, it is
possible to perform good cleaning without re-adhesion of
any removed articles, or without leaving any water marks or
causing rubbing damage on the surface. It is also possible
to perform high quality magnetic transfer by enhancing a

close contact characteristic with the slave medium during
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renoves the articles stuck to the surface. Thus, it is possible to perform
good cl eaning w thout re-adhesion of any renoved articlegﬁAQmek&ﬂFut

| eavi ng any water marks or causing rubbing danage on the surface. It is

al so possible to performhigh quality magnetic transfer by enhancing a

cl ose contact characteristic with the slave nmedi umduring 35 4 August 2004
the magnetihe Wayhshdlc driadsEdrv t her iBoFsirthert posalang td hgdidgy of the
mast er nedi um by preventing the damage of the master nmedium 36 4 August
2004 O ai mhel 1 ikaTRE@nete ridsansf efdd fith B} fﬂ%@é&i@iﬂé'ﬂﬂet@&mécﬁé%ﬁo“ 1
bringing a master nedium and a sl ave nedi'uminto cl oSe contact™w th each
ot her, thehdmsistermaddimgeari ng i nformati on signals; applying a transfer
magnetic field; and perform ng magnetic transfer, wherein a recording

pl ane of the slave nmedium and an information bearing plane of the naster
medi um are brought into close contact through liquid. 2. The nagnetic
transferring nmethod according to claiml1, wherein said |iquid has

| ubricity. 3. The magnetic transferring nethod according to claiml,
wherein said liquid is coated on the recording plane of the slave nedi um
4. The magnetic transferring nethod according to claim2, wherein said

| i qui d having
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| ubricity is coated on the recording plane of the slave nmedium 5. The
magnetic transferring nmethod according to any one of clains 1 to 4, wherein
after the magnetic transfer, the close contact between the slave nmedi um
and the master medium is released while the slave nmedi um id%Augost€dos 37
ABSTRACT OF THE DI SCLOSURE I n the magnetic transferring nethod for

magneti Cildilng transferring an information signal such as a servo signal
fromthe master mediumto the slave nmedi um when magnetic transfer is
performed by bringing a master nediumand a slave nediuminto close
contact with each other, the master medium bearing an information signal
and t heq S| ave mebeiirafiting nilodionfiaiingdnd 8BS of. O Ted on the surface of

its recording plane during use, applying a transfer nagnetic field,

the magnet i Cbl‘irfgfi\{bs% Riasted IR EARY sPie gbédﬁmﬂmacﬁogsﬁgga&%fﬁeéacwmft%e the

formati on of the ubricating layer and the naster ruminto close

cont act ma¥fel MeBRGTH&E inforhdin sidh@isseparation of the slave medium from
the master nedium after the magnétic transfer is facilitated, and the

adsor pti on ofipskisd a@ankBEmabAUR iRELHA 1S prevented.
performing magnetic transfer,
wherein a recording plane of the slave medium and an information bearing plane of

the master medium are brought into close contact through liquid.

2. The magnetic transferring method according to claim 1, wherein said liquid has
lubricity.
3. The magnetic transferring method according to claim 1, wherein said liquid is coated

on the recording plane of the slave medium.

4. The magnetic fransferring method according to claim 2, wherein said liquid having

lubricity is coated on the recording plane of the slave medium.
5. The magnetic transferring method according to any one of claims 1 to 4, wherein after

the magnetic transfer, the close contact between the slave medium and the master medium

is released while the slave medium is moved.
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