2 3 OCT 2003 1. MAGNETI C TRANSFER METHOD AND MAGNETI C TRANSFER DEVI CE FI ELD
OF THE | NVENTI ON The present invention relates to a nethod of '
transfer and an apparatus for magnetic transfer for nagnetidzgfgﬂgﬁgﬁgoag
in a process of manufacturing nagnetic discs used for hard di sc devices
and fl oppy disc devices. As a typical n@gnetic di sc device, there have

al ready been comercialized presently Sone of hard disc drives having a
surface recording density exceeding 1 G gabit/sqg-in, and rapid

t echnol ogi cal advancenent is strongly in evidence as there are discussions
about practical use of 20 Ggabit/sg-in within a few years. In the

t echnol ogi cal background, what has enabl ed such a high recording density

i s dependent |argely upon nagneto-resistive el ement heads that are capable
of reproducing signals in only a few mof track wwdth with a high

si gnal -t o- noh$g, ' ' ' n ' '

denoi ty. 1 n YERGRETTC TRANSEER VERHIIRCASD PAGRITEC TREVSERE v o
flotage of a floating magnetic sliqﬁg‘ﬁkﬁg_respect to a magnetic recording
medi umin keeping with high recordi eftsity, as there are increasing a
possibility of physical interactions that can occur between the disc and
the slider for certain factors even while floating. Under such
circunstances, there has begsn ﬁﬂi@ gﬂiﬁ snoot hness of the
recording nedia. 2 3 OCT 208@E2J9Eg?e1 & C |§Bﬁ§g¥vo t echni ques of the
head play an inportant role in order for the head to accurately scan a

narr (?W t~r ackypd ﬁre@eﬂﬁh@@ﬂﬁéﬁ’ ¥Rk k8RS d1dh e gﬁaisg%egyt}/a%sfgr and an apparatus

for magnetic transfer for magnetic transferring in a process of manufacturing

magnetic discs used for hard disc devices and floppy disc devices.

As a typical magnetic disc device, there have already been commercialized
presentiy some of hard disc drives having a surface recording density exceeding 1
Gigabit/sq-in, and rapid technological advancement is strongly in evidence as there
are discussions about practical use of 20 Gigabit/sq-in within a few years.

In the technological background, what has enabled such a high recording density
is dependent largely upon magneto-resistive element heads that are capable of
reproducing signals in only a few um of track width with a high signal-to-noise ratio,
besides improvements in the track recording density. -

In addition, there have been demands for reduction in amm;nt of flotage of a
ﬂoatiﬁg magnetic slider with respect to a magnetic recording medium in keeping with
high recording density, as there are increasing a possibility of physical interactions
that can occur between the disc and the slider for certain factors even while floating.
Under such circumstances, there has been a demand for further smoothness of the

recording media.



usi ng such tracking servo techniques, a servo signal for tracking, an

address data signal, a reproduction clock signal and the Ii kzg@g@g’ﬁ?ﬂﬁ&d

at regular angular intervals in a round of the disc. A drivi

detects and corrects a position of the head using these signals reproduced
by the head at predetermned tine interyals, thereby enabling the head to
scan over the track accurately. Since tfie above-described servo signal, the

address dat aH%tegftf:Hch fé;s?erﬁrﬁﬁéélﬁﬂ hdsOBF the! 1RGH pr'aﬁ'mﬁmfah%olleuh%raéﬁfdfsed

as reference signals r the to scan accuratel over the track
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referred to as "forma n the current rives or ma
i s made d f serv WL
caul pped Fhef Sneft HeELAy Rt BAGAGAL LRGSR 10E Lkl he, oAt d%?sﬁ. ch
utilizes o ren 05| the recordi,ng head.. Howev t he
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First, it. gs.a cons abl.e t |te signal g over a |arge nber of
racks | VRISES B&med 9@%%@5%&5& g deyits dficde and seyrecism papidonelile: ¢
necessar servo wrlter af the sang tine in order to
i ncr ease%]ff"adlfg? \%ffsﬁ SISB r’FGPSPd“PFdJB’sa? Eeadaabar@lmn@d tivp dgtervals,
provi de a | ar ge er of the servo witers and to maintain them These
pr obl ens tHee Bﬁ?ﬂ RE the headstorsean pyertherfeackasebimatelyt tracks increases as a
track densi t%@ npr oves Hence, there has been proposed a nethod in that a
di sc cal | ed Piiase &hie ahave-dessribadiservosigunipthetaddsess vataisignalj thaweptadmation
advance, is overlapped with a magnetic disc to be formatted, and the data
on t he medeck sighalandshe dikiestre used as reforante sigmisefor thelhead tonscan acOmEFEEP03 3
batch by externally inpressing energy for the magnetic transfer, thus
f or mat t i myer ¢he track, a high positioning accuracy is required for writing them (hereinafter
referred to as “formatting”). In the current hard disc drives, formatting is made with a
special-purpose servo device (henceforth “servo writer”) equipped therein with a
highly accurate position detecting device, which utilizes optical interference to
position the récording head.

However, the following problems exist in the formatting made by the servo
writer.

First, it takes a considerable time to write signals over a large number of tracks
while positioning the head with a high accuracy. It is therefore necessary to operate
many servo writers at the same time in order to increase productivity.

Secondly, it costs a large amount of money to provide a large number of the servo
writers and to maintain them. These problems become more serious the more the
number of tracks increases as a track density improves.

Hence, there has been proposed a method in that a disc called master disc, on

which a complete servo data is written in advance, is overlapped with a magnetic disc

to be formatted, and the data on the master disc is transferred into the magnetic disc in



perforned instead of using a servo witer. A magnetic transfer apparatus
descri bed in Japanese Patent Laid-Qpen Publication, No. H10-40544, is now
cited as an exanple. The above publication discloses a method% §<JGT 2003
steps of formng a nmagnetic area conposed of ferronagnetic material in a
shape of a pattem corresponding to data gignals on a surface of a
substrate to prepare a nmaster disc for magnetic transfer, making the
surface of bateh bysexderndllydnfpressingaptigy for dhs frergnetic eanisfer, toist fagiattidghisa
surface of a magnetic recording mediumof either a sheet-formor a

di sc- f or m wafeoredeinsteed of ubimgraogargosdriter.t hin filmor a coated |ayer of
ferromagnetic powder is formed, and recording on a magnetic recording

medi um a magneA zagdgnagir! ttemRfdrn agpm_{m,e dsctib&d Pyt ft_]gf)gngsgr P@@@@n@aw%nt he
data signals fornmed on the master disc for magnetic transfer by applying a
megneti c fiRllication, NoSH040H4ASHh ndWeRkl 4e8n KAUPYET - Since there is
normal |y a clearance of approximtely 30 -nmbetween the head and a
surface of theTHE $bovh %hﬁlf&ﬁtigh Mislpsdsla r@&&%ﬂoff{c}]l.:lcﬁngst#égsﬁ%sf | 3F Folimig 3 7
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[ ar at di sclosed in Japanese 2 3 O CT 2003 4 _
ragnetic t r(ﬁsncsii‘o%gn %greon elilt%er a ferromagnetic thn? film or a coated layer of ferromagnetic

powder is formed, and recording on a magnetic recording medium a magnetized
pattern in a shape of the pattern corresponding to the data signals formed on the
master disc for magnetic transfer by applying a magnetic field of a predetermined
magnitude. -

However, since there is normally a clearance of approximately 30 nm beﬁveen
the head and a surface of the disc when the disc is in rotation, it is therefore necessary
to keep unevenness on the surface of the disc within a maximum of approximately 20
nm. The magnetic head may come in contact with the magnetic recording medium
during recording and reproducing the data, if any bumps larger than the above exist
on the magnetic recording medium. In such a case, a space between the magnetic
head and the magnetic disc increases at the instant of contact, and causes performance
of recording and reproducing signals to decrease. It has also been a cause of
shortening a useful life of the magnetic head, as the magnetic head makes physical
contact with the magnetic disc.

In other words, although the magnetic transfer apparatus disclosed in Japanese



Pat ent Laid-Qpen Publication, No. H10-40544, can conplete the formatting
instantly, it requires a strict surface control, on the othggaagﬂﬁT.zgoa
order to ensure practical use wth the foregoing clearance t

head and the disc, since the master disc for nagnetic transfer and the
magnetic disc come in contact over the engire surfaces. In addition,

di sc-shaped_recordi ng medi a such as nagnetic discs, nagneto-opglcgl di scs,
optical di sRaenildridHapen ReblieasiongNen E Wed@ kg can homiplate thpefdromttims istaatly, as
downsi zi ng, thinning, increased capacity and so on in recent years, and
demands f orit m¢qytizas alsinist syrfaceconntialgonréisl ethbalisnd)denrdérsongisure peefitaldise
pace with the advancenent as descri bed above. D sc-shaped recordi ng nedia

having hi ghithd¢be faregomgctlédrghcs btiwabh lthe Hehl sndBeelisa sinderthe Wt Rsd Rt
such demands, therefore naking it an urgent need to manufacture

di sc- shapedmageeticcirmgsfestidthe hilgnediet disOsthB 9n tbitaBESFraRd eftiROIRIPREs, and

w t hout adhesion of fine particle, etc. during recording of data. On the

contrary, it ik diafifiitios,t di%—sﬁii%dab&\ﬁ@fdiﬁgcrﬁlpﬁg NRRet he #A%ﬁéﬂ disgs,‘

apparatus of the prior art to avoid fine reign particles ] ge{tl n
00, CuBeidio o SHEdstonkl s’ a0 S8 UL o RUENALESH IR pigher
magne i ¢ iAo eP AR o Ak, R inci e NaPhCly Hndee"PE ih fBerpt
ot or al o i o miide JOF IR Ren il frsordick iR ienaiing e Koings -
i rmpl o5 on HE WU AnbGe R (ESeBba 110G DREShiweraiting Ao bRdnec
For ei an pantefiacEurgygiuf bigh rePtEg e pecearaay B ohdat 40 qerelonioRomRBds,
et o b8t mikia Tosmtent Aoghto Manuficrire disc-shaped recording media with.
outstanding flatness and smoothness, and without adhesion of fine particle, etc.
during recording of data.

On the contrary, it is difficult for the above-described magnetic transfer
apparatus of the prior art to avoid fine foreign patticles from getting into it, even if
very strict control is carried out. Such foreign particles have caused small anomalous
unevenness on a surface of the master disc or the magnetic disc at a moment the
master disc and the magnetic disc to be formatted are overlapped together. Silicon is
used generally as material of the master disc. If the magnetic disc is made of a
material of lower hardness than that, such as aluminum for example, bumps of
foreign particles on the master disc are transferred in shape as dimples on the
magnetic disc side, and if on the other hand the magnetic disc is made of a material of
higher hardness such as glass for example, foreign particles located on the magnetic

disc produce defects on the master disc side.

In the above case, the defects are reproduced on all of magnetic discs to which



5 magnetic transfer is performed, thereby making it difficult to

manuf acture the magnetic discs of high quality efficiently ﬁﬁg&iﬁﬁ'iﬂ%
Accordingly, the present invention is intended to realize a

transfer apparatus that is capable of accurate nagnetic transfer in order
to manufacture nagnetic discs of high quality by decreasing size of such
smal | bunps to a_ level not to cause the problenms, and to prevent errors in
recordi ng amagnetlr dennsfengis penfviamd, OheTely mhalEng | IONlifficndt Hodmahufegnet ihe
transfer of the present invention is a manufacturing nethod including the

steps of clwggnsticdincsef high qualitys efficietitbearidsteadigpnet i c transfer, whereon a
magnetic filmis formed,. wth a surface of a magnetic disc, whereon a

ferromagnetic Aayerdinglyf therprhseanthvengiont isciatdndetlr RNedatits | ) thadmeab PRI
the magnetic filmon the master disc for nmagnetic transfer onto the

surface of dpparativghef i céhdtle W AdvddteSrbBhOR (RGNS InCofdel! @ n%ﬁfc;ﬁihﬁet he
magnetic transfer is carried out by nounting the regular nmagnetic disc

only after mepeaid @i@c§§f’higﬁrﬂdwitﬁﬂg rﬁlgf‘,{;ﬂrag%%%?@gf %P%Alﬁgﬁ%uﬂﬁfsﬁgeatnlﬁgaenot

master disc for magnetic transfer I SC, en naki nast er

di sc for nagnaLké s 5asf LAd &fen | bl US| pmy di sc
first. Taking this thoe?iﬁséan gg??\t al F\Eigﬁis:éur Tﬁggﬁﬁéﬁgkﬁgrﬁgﬁg‘ﬁﬂ& sc for
magnetic transfer in a snooth condition free fromforeign particles and

manuf acture of magnet o di SeeVERA b 0K EE VR TIQRS 0 o et cal 1y
no fine bunp to cause problenms, as far as the magnetic discs subject to.
e, e | AHBARS SRop AR WA fionel el DtaBn R i AR
et o) 2 SRR 95 Ol B P Bt
OCT 2003 whereon a magnetic film is formed, with a surface of a magnetic disc, whereon a
ferromagnetic layer is formed, and magnetically transferring a pattern of the
magnetic film on the master disc for magnetic transfer onto the surface of the
magnetic disc using an external magnetic field, wherein the magnetic transfer is
carried out by mounting the regular magnetic disc only after repeating suctioning and
forced feeding of gas between the master disc for magnetic transfer and a dummy
disc, when making the master disc for magnetic transfer to contact forcibly by using
the dummy disc first. Taking this method can maintain a surface of the master disc
for magnetic transfer in a smooth condition free from foreign particles and burts at all
the time during magnetic transferring, thereby realizing manufacture of magnetic
discs of high quality, as there occurs practically no fine bump to cause problems, as
far as the magnetic discs subject to the magnetic transfer are concerned.
Also, the method of magnetic transfer of the present invention further includes

defect detection means for detecting defects on a surface of a magnetic disc. When

this defect detection means detects defects in number equal to or greater than a



6 predeterm ned nunber on the surface of the magnetic disc, the magnetic

transferring is carried out by placing it in close contact 'tag
disc for magnetic transfer, only after repeating an operati\(l)\z f[]acr'ama

contacting and separating the master disc for nagnetic transfer with a
dummy disc for a predeterm ned nunber of gines, and replacing the dumy
di sc by the magnetic disc not subjected to the magnetic transfer. The

above st ep pretiplermingekmunbler arhtherserfacd of themgattic disc pthefraagraiatpiafating
ensuring the magnetic transferring of high quality into magnetic discs for

a long periiedanied oueby phiciegitiin didbdeoventact rveighlhanagtet dise Fonfitighbtic eapYiend
dust and foreign particles on the nmaster disc for magnetic transfer.

Fur t her nor eonly mﬁdirer\zﬁéﬂﬁ@hnidpeemdrpﬂf canfaedh® hndns _a@atf@sw ks i for
magnetic transfer ere contacting with and separating fromthe dumy disc

I's so arrangegnétic tlafsfe Wit t in®y FscAfiRs PRbdQelhnRa’ RimbEIbPNimdd UMl he
master disc for magnetic transfer to the magnetic disc during magnefic

transfer. T&bﬁch%?iﬂe@?%ﬁg@ig@l% ﬂfe?‘rg%nee RRAREASulj et (fthb gﬂgg‘r&ﬁg h'tliee#lgii'er.as

servo signals are accurately trans even on & rimin
area of Uhersgnsld Sef hihs AESAUE e hOR RS el TRARSH CokA0SH St
ont y af ter e gRAE EhaSrek g Y Blen hefish o sk B et e MoPR o
and T epl aciie R Ml imtestly Briiee di G Ruiepugareles on tie
transfer. Thi er@%h%d i s abtlie_ to tre_m)ve foreign particles on the magnetic
disc, therBRYeT B8P 1% WRBURIC IS e nagnetic transfer while assuring a
For mmanet i o PURGFRRONST 1t 6 HBCESRARY STASE TSEIGTSOR §1e FURET iseuBr SRAENS
For magnet it%a:fsrfe?rnv?r eerre’comn?aecrti%%nwiet‘h gg rs]eelgeirgtil];é lfrrgnll ?hcf c(ljtimng(gr ((i)igc (iast so arranged as
to completely cover a magnetic transfer region from the master disc for magnetic
transfer to the magnetic disc during mégnetic transfer. This realizes manufacture of
magnetic discs of high quality, as servo signals are accurately transferred even on a
rim in a peripheral area of the magnetic disc.

Moreover, the method of magnetic transfer of the present invention is to carry
out the magnetic transfer by placing the master disc for magnetic transfer in close
contact with a magnetic disc, only after repeating an operation of contacting and
separating a dummy master disc with the magnetic disc for a predetermined number

of times, and replacing the dummy master disc by the master disc for magnetic
transfer. This method is able to remove foreign particles on the magnetic disc,
thereby realizing an accurate magnetic transfer while assuring a remarkably smooth
surface and high reliability.

Furthermore, an apparatus for magnetic transfer of the present invention is to

make a master disc for magnetic transfer, whereon a magnetic film is formed on at



2 3 OCT 2003 7 |east one of surfaces thereof, in close contact with a
magnetic disc, and to magnetically transfer a pattern of the magnetic film

on the master disc for nagnetic transfer onto the magnetic ﬂ'fmeﬂé
appl ying an external magnetic field. The apparatus for nagnét m
i ncludes the master disc for magnetic transfer whereon a predeterm ned
data to be transferred is witten, a retainer slidably positioned on a

gui de nenmber for retaining the naster didc for magnetic transfer, a support
base provjde

wth.-a vent hole for s orti t he, magneti ¢. di,sc or dunmmy
disc, b °7 LERT el SumigPls Mnanin S8R FoBIRSY Turk Arranetis bicadad s | ne
support base, an xhaust unit for.evacuati.n as throu the vent hole,
and’ s mgnErengiealf RN  Ralisc et Taancr T en thEERRE il BpEeHc:
foregoing strycture js able.,tgo.mgintain a surface of the_master disc for
magnet i ¢ ¢ rapdrontp the magnetis, diss by NRIANE B SIBA, m@gﬂ%twgﬁg@aﬁﬁp@pa@ra&}m
burrs at all the tinme during magnetic transferring, thereby realizing
manuf act ur Efomagagiietranstsrsineluiespihgrmgsisr idisc der pragnetisragsian véwaeon wunp
occurs on the magnetic discs subject to the magnetic transfer. According to
the first Bedstarmined Hata tove trapsicrnedds eviidenrayetaingr slideblyoepsifionedagmet i c
transferring a prestored pattern of data signal froma magnetic filmon a
surface of geldeasembetifer retaining the aeastest dige fonhmgmetic ¢ etsupportsbasesai d
met hod conprising the steps of cleaning said nmaster disc by contacting
with and sppaiided wgth moventheole fegseppartitig thesmabaetic dissar d dmaneyr dikics @,
with and froma dummy disc; overlapping said naster disc with said magnetic
di sc af t er fezding ahitfookupplyten gag intante megoable pruyidad th degngipozt basenamn
said master disc. According to the second aspect of the invention, there is
provi ded aextefulpdnit for evacuating gas through the vent hole, and a magnet for applying
magnetic field for the magnetic transfer. The foregoing structure is able to maintain a
surface of the master disc for magnetic transfer in a smooth condition free from
foreign particles and burrs at all the time during magnetic transferring, thereby
realizing manufacture of magnetic discs of high quality as practically no small bump
occurs on the magnetic discs subject to the magnetic transfer.
According to the first aspect of the invention, there is provided a method of
magnetic transferring a prestored pattern of data signal from a magnetic film on a
surface of a master disc to a surface of an unformatted magnetic disc, said method
comprising the steps of:
cleaning said master disc by contacting with and separating from the
magnetic film surface of said master disc, with and from a dummy disc;
overlapping said master disc with said magnetic disc after said step of
cleaning; and
magnetizing said magnetic film on said master disc.
According to the second aspect of the invention, there is provided a method

of magnetic transferring a pattern of data signal from a master disc into a magnetic

disc as a magnetized pattern of the data signal, by overlapping said master disc on a



of magnetic transferring a pattern of data signal froma master disc into a
magnetic disc as a magneti zed pattern of the data signal, by overl apping
said master disc on a 2 3 OCT 2003 7a surface of said magnetj h HCp

by magnetizing a magnetic filmon said master disc, said msm(ﬁmm
havi ng said magnetic filmfornmed thereon in a shape of the pattern
corresponding to a predeterm ned data signal, said nethod conprising the
steps of repeating an operation of contagfii ng and separating a dunmy naster
disc with and fromsaid nagnetic disc for a predeterm ned nunber of tines;

and magnegigald f@éih%h@%ti&ydi‘éeﬁéxﬂ%'y Qﬁa%gétﬁgﬂggﬁr@?%[gétt&gﬁ%?h[ ﬁzfltri aster

magnetic disc after sald step of repeati aspect

2 pat tern oroysnd BRSECISE BIVENR SR ARRARAIRN Pl nPRARTY, £ shiiRpl 8id 1 1O

magneti c théﬁa{lecrogegﬁg@hgﬁ@a y&fé%r}rﬁinghﬁﬁtabéiﬁxﬁém acting said master disc

wth said gnetic applying an ‘e tnal magnetic field, said
master disc for . ti,c transferring having said nmagnetic filmformed on
at | east one su??lgﬂélg&ﬁ?ﬂgp@élﬂm%ﬁhﬁ Sé%’ﬁaf?[gt us conprising: said master disc,
witten therein with a predeterm ned data; a retainer disposed slidably in
posi tion on a gffPRSEUREAPPFBHOR Alapontagingrnd seRaFAINEGR SMMRYSgSF iffase
provided therein with a vent hole, for supporti ng one of said magnetic

di sc and avdilrand.ou ssed magpeteldisg fonp predatersippd pumbes o€ timaspard d vent
hol e provided in said support base;

magnetically printing by contacting said master disc with said magnetic disc
after said step of repeating.

According to the third aspect of the invention, there is provided an apparatus
for magnetic transferring a pattern of data signal from a magnetic film of a master
disc for magnetic transferring into a magnetic disc by contacting said master disc
with said magnetic disc, and by applying an external magnetic field, said master disc
for magnetic transferring having said magnetic film formed on at least one surface
thereof,

said apparatus comprising:

said master disc, written therein with a predetermined data;

a retainer disposed slidably in position on a guide member for retaining said
master disc;

a support base provided therein with a vent hole, for supporting one of said
magnetic disc and a dummy disc;

a feeding unit for supplying gas into said vent hole provided in said support
base;

an exhaust unit for evacuating the gas through said vent hole; and

a magnet for applying the magnetic field for magnetic print.



an exhaust unit for evacuating the gas through said vent hole; and a nagnet
for applying the nagnetic field for magnetic print. 23 wzg?angzﬂﬁaa
DESCRI PTION OF THE DRAWNGS Fig. 1 is a flow chart show ng S

first exenplary enbodi nent of the present invention; Fig. 2 is a sectional
view of a magnetic transfer apparatus of the first exenplary enbodi nent of
the invention; Fig. 3 is a sectional view of the magnetic transfer
apparatus depicting a state wherein a naster disc for magnetic transfer
and a dumry disc are closely in contact wth each other in the magnetic
transfer apparatus of Fig. 2; Fig. 4 is an illustration depicting a surface

of the master disc for BRIPEIDESCRIPTIGN OF THE DRAWIRNGS W th the
magnetic disc in the first exenplary enbodi nrent of 2 3 OCT 2003 8 the

invention; Fig. 5 is anillustration depicting an exanple of a shape of a
boss on the nigg.dris aiflew dhait deviagiacprocesssined firsh ekBRpldry imtdeiehasfthe
enbodi nent of the invention; Fig. i's a graphical representati on show ng a

change in g@gerﬂriﬁs@m[@n;mth | apse of tine in a space S by suctioning and
forced feeding of the gas in the magnetic transfer apparatus of the first

exenpl ary e ”bP%rE?ﬁta_ Sctibhgl viBwesK 4 Rhgnbli@ trafsfe? afpRBASRTThe ‘fﬁstvéxglﬂﬁrﬁg%rt}?o o

magneti c di sc picting a state wherein it is naghetized Iin one

Fig. 8 is ansbiigientdhOinvicRBofBanetic disc depicting a state wherein data
signals corresponding to a sﬂa’pe of pattern of a magnetic part of a master

disc is recor %‘?éj 3 % a sectional view of the magnetic transfer apparatus depicting a state
wherein a master disc for magnetic transfer and a dummy disc are closely in contact

with each other in the magnetic transfer apparatus of Fig. 2;
Fig. 4 is an illustration depicting a surface of the master disc for magnetic

transfer to be in contact with the magnetic disc in the first exemplary embodiment of



a predeterm ned area thereof; Fig. 9 is a draw ng showi ng a process of

magnetic transferring data signals corresponding to a shape ,
formed on a master disc onto a magnetic disc; Fig. 10 is a g?z;imT2003

representation showing a data taken by a foreign object neasuring apparatus
on a surface of a magnetic di sc whereon n%gnetic transfer is perforned
with the nmagnetic transfer apparatus of the first exenplary enbodi nent of

t he i nvent itgﬂinﬁn@ionﬂ.l is a graphical representation showing a data taken
by the foreign object neasuring apparatus on a surface of a magnetic disc

wher eon magnetFig. Srinnafilustratiorpésgionng an \ekampie 6B8RBAPE of & HOSE 6f RO RASRIrUS
of the prior art; Fig. 12 is a graphical representation showing a relation

bet ween nurdiss forfmagRiieaidms &t ia (B! fitaeReRiplay BheRtiifentbs thedngemisrper of
repeated cycles of suctioning and pressurized feeding; Fig. 13A 1S an

illustration spgwsng a@taﬁﬁcarﬁgk&eﬁtaﬁen%ﬂow% h%aﬁ%@ﬁ? gwglﬁegggg%vigﬁ?géﬁ@g”

of a track pattern forimed on a master disc ~magneticotr .
after suctonrean PRE S8 Pk ahaToR ARG bF GRS HE W nibghefib™0®
st PR ST BBl SR BRE, 5L O °°
Fa 14 s a soberasbpeephefre P oBRoHaRR aBkfipicsttt » 2taf gherSfy SafSon
the T nvent MBREtRPd T 988 HUSaRSRL o Ged schommt o 111 ustr at | on Showi ng a
portion of t heFngI gie .!:un:'at{lgl{j1 view of the magnetic disc depicting a state wherein data signals
-corresponding to a shape of pattern of a magnetic part of a master disc is recorded in
a predetermined area thereof}

Fig. 9 is a drawing showing a process of magnetic transferring data signals
corresponding to a shape of pattern formed on a master disc onto a magnetic disc;

Fig. 10 is a graphical representation showing a data taken by a foreign object
measuring apparatus on a surface of a magnetic disc whereon magnetic transfer is
performed with the magnetic transfer apparatus of the first exemplary embodiment of
the inveﬁﬁon;

Fig. 11 is a graphical representation showing a data taken by the foreign object
measuring apparatus on a surface of a magnetic disc whereon magnetic transfer is
performed with a magnetic transfer apparatus of the prior art;

Fig. 12 is a graphical representation showing a relation between number of
defects on a surface of a magnetic disc and number of repeated cycles of suctioning
and pressurized feeding;

VFig. 13A is an illustration showing burrs produced in an initial stage in a edge

portion of a track pattern formed on a master disc for magnetic transfer;



on a master disc for magnetic transfer in the first exenplary embodi ment of
the invention; Fig. 16 is a sectional schematic illustration showing a
ortion of the signal area of a naster disc for magnetic tra

Pi rst exenplary enbodi nent of the invention; Fig. 17 is a f|of3ﬁﬂm' Zﬁm
showi ng a process in a magnetic transfer gret hod of a second exenplary
enbodi ment of the present invention; Fig.”18 is a graphical representation
showi ng rel at i Bigs. b&Bwizeanothebeillusfratidoriogring dbiirr¢ | modasst daf §Ciag®Nafter
surface of a master disc for magnetic transfer and 'nunber of suctioning /

forced feediuetiohihgearkfodteddeelinantde tepdagud; | ubricant on a dumy disc; Fig.
19A is an illustration depicting a ref;)roduced si gnal envel ope of a signal

recorded on a FRONSU & gh SHudtdtRi SREMAE £ bhhA &iRled & R IHIRGARY oiSHHR9 2
i P e

dummy disc coated with lubricant; Fig. 19B 1s another ustra

depi cting AEEF Y FSOma AR eiMEl.-ope of a signal recorded on a magnetic
di sc afterqnnagnetic trang er t|Ts performed by using a dummy 23 OCT 2003 10
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Fig. 15 is an enlarged schematic illustration showing a portion of the signal area

on a master disc for magnetic transfer in the first exemplary embodiment of the
invention;

Fig. 16 is a sectional schematic illustration showing a portion of the signal area
of a master disc for magnetic transfer in the first exemplary embodiment of the
inventidn;

Fig. 17 is a flow chart showing a process in a magnetic transfer method of a
second exemplary embodiment of the present invention;

Fig. 18 is a graphical representation showing relations between number of
foreign particles and defects on a surface of a master disc for magnetic transfer and
number of suctioning / forced feeding in case of with and without lubricant on a
dummy disc;

Fig. 19A is an illustration depicting a reproduced signal envelope of a signal
recorded on a magnetic disc after magnetic transfer is performed by using a dummy
disc coated with lubricant;

Fig. 19B is another illustration depicting a reproduced signal envelope of a signal

recorded on a magnetic disc after magnetic transfer is performed by using a dummy



had been installed, in the third exenplary enbodi nent of this invention;
Fig. 21 is an illustration show ng an exanple of positions o h

disc for nmagnetic transfer of a larger size whereto the dun%(hdw?lséﬁba
closely contacted in the third exenplary enbodi nent of this invention;
Fig. 22 is a flowchart showing a procesggin a magnetic transfer apparatus
of a fourth exenplary enbodi nent of the present invention; Fig. 23 is a
gr aphi cal rdigr eefortated withdhbricaxg; a surface of a master disc for nmagnetic
transfer in a state after a process of suctioning and pressurized feeding

is made in theigf GOA! s exdiphatynechohilelly aépictihg a RYAMH BétweeAt fHagter 24
I s anot her graphical representation show ng a surface of the nmaster disc

for magnet idisd forraigietictrahsfraind 308t Eis Hﬁﬁ%%&@ﬁoﬁﬁﬁ%&@{fhf&d@f@éﬁin in

pressurized feeding in the fourth exerplary e I ment ~o I'sS i nvention

S not. mad tRRTAhERBESER BN JF: i AT

enbodi nents of the present inlve%}li on %Egcsggggﬁgae ’%‘g@%a e@@??lé%%
2003 11 repglr e}ﬂgsﬁgtﬁe&p&%g&gﬂ.ng figures. The present invention relates to
a nethod o gnetic transfer and an apparatus for magnetic transfer,

mmgnetic 1 ransy B DR D Sohgolh BT sl RiTARER R Es ToRlon beiigndbe .
mgnet ¢ | TP GRC 0 PRl nARleR S i ghhaielc Mife, g oo dapng and
mvant | on. TOHFA TRAUNE SR POSHIRUNG §f e BHPHI SHERHOMoB) Whegpthe dnmardise:
i Sc Tor rigRdERe AR 47 LR aecTbodmans i s ineEtsns ¢ a1 ac.  and

t he apparat us 1;_or gnetic transferring.
ig. 21 15 an 1llustration showing an example of positions on the master disc for

magnetic transfer of a larger size whereto the dummy disc is closely contacted in the
third exemplary embodiment of this invention;

Fig. 22 is a flow chart showing a process in a magnetic transfer apparatus of a
fourth exemplary embodiment of the present invention;

Fig. 23 is a graphical representation showing a surface of a master disc for
magnetic transfer in a state after a process of suctioning and pressurized feeding is
made in the fourth exemplary embodiment of this invention; and

Fig. 24 is another graphical representation showing a surface of the master disc
for magnetic transfer in a state when the process of suctioning and pressurized

feeding in the fourth exemplary embodiment of this invention is not made.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

Exemplary embodiments of the present invention are described hereinafier by



FI RST EXEMPLARY EMBCODI MENT A net hod of magnetic transferfanﬂ an appar at us
for magnetic transfer of a first exenplary enbodi nent of the

i nvent igon wi |l now be described by referring to Fig. 1 througﬁyglr 3003
Fig. 1is a flowchart showing the nethod of magnetic transfer of this
exenplary enbodiment. In Fig. 1, at firgjy a ferromagnetic thin film
conposed of cobalt, for instance, or the like is forned as a nmagnetic

| ayer on arsferfiag to a¢caanpangingfignregneti c  di sc (herei nafter referred to as
“magnetic disc") by a known method such as the sputtering nmethod. On the
other hand, a dummy disc is installed in the magnetic transferring

appar at us ( herBicmpdesent, inVentiar afatsl Jo a Buthodof ntrgmetlc ivmefe dndemi fpaedtugas
between both discs are repeated after a master disc for magnetic transfer

(her ei naf t dor magnstietrangdes Wheréia rhigegiotralsfFHng @s Madd BPovBEpird Pmaster
magnetic transfer is carried out after the 2 3 2003712 dglr)my disc is

replaced widide forenBB@sIRS trénstes entoHe iBagdeticSdiRE affes et hitRter! diSc TBS hEX | aﬁlé ic

is installed in the apparatus in advance. Next, a process shown in

for magnet i@ankfeds cRand 'y MBs8§Snafhe £ sHFha b oY nibdd ikt 96 & 9
? &lnet ic tr us o 'S

5. Fig. 2 is a sectional view of the ma ﬁns er appara x o
I i : ' ' . | an e
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contact wi th GAcReb, PEAE RiESwile" Grerfo AR sitRAHERE o Bfe. irdigfionc sfeb.are
f 3 di,sc. 2 1 th which the netic di.s contacts, and

arooves 2 Sxalif R 6 ¢ mthatl SEmAenrie et Tamagn e FaR a2 of
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the gr oove%aﬁgmsgft mfaglrlet?(f) Hinqxol é?rllz}éteSI (H'scl: ?ortrgagngtfceggtlls%y ogtrcraba(t) g{lrrfr'gcr:e of a

regular magnetic disc, and the apparatus for magnetic transferring.

FIRST EXEMPLARY EMBODIMENT

A method of magnetic transfer and an apparatus for magnetic transfer of a first
exemplary embodiment of the present invention will now be described by referring to
Fig. 1 through Fig. 6.

Fig. 1 is a flow chart showing the method of magnetic transfer of this exemplary
embodiment. In Fig. 1, at first a ferromagnetic thin film composed of cobalt, for
instance, or the like is formed as a magnetic layer on a surface of a regular magneti_c
disc (hereinafter referred to as “magnetic disc”) by a known method such as the
sputtering method.

On the other hand,. a duinmy disc is installed in the magnetic {ransferring
apparatus (hereinafter, “apparatus™). Suctioning and forced feeding of gas between
both discs are repeated after a master disc for magnetic transfer (hereinafter, “master

disc™) is brought close to a dummy disc, and magnetic transfer is carried out after the



In Fig. 2, the dumy disc 1 is replaced with a magnetic disc after a
process of suctioning and forced feeding of gas. Al um num issaU

material of the dummy disc. Silicon is used as material of fﬂeﬁmmﬂgu sc
2, as it is desirable because silicon has higher hardness than al um num
The grooves 4 (refer to Fig. 4) extendi ngz radially fromthe center of the
master disc 2 are provided in the contact®surface 3 to be in contact with
the dummy diuseni dise ishe?ni%éd eFitlditecmdgndthedi¥es tI-if‘ére gt ﬁc%'r%n‘li%(éc%lﬂiaf ﬂ’izeeﬁlagﬂe'f'

Fig. 2 represents a surface that is sectioned along a brea i ne

drawn thr oy istiRtalléPRVES ppardt@iMh ddVvahtd. 4. A boss 5 is attached to the
center portion of the nmaster disc 2, and it engages in an inner peripheral

hol f the d ' ' . . . ]
dise 1, and it Pk Rty $hoPaT IRk L RuatpRRic RRRT T BERE e A UATY

is for ex L g; AN ; ully feeding gas between the master disc 2 and
t he dummy @?g%iﬂéjgléhgtégﬁ |e§s exhausted by a suction punp 10 connected with

a gas outl et . aht.er ssing t hr h the gas outlet 9 and .exhaus
Vafve 11 whi cHiBoReS & eBanel Se o Yo S faRtter ShuataB offhis Kefttery ceq
punp 12 feeds the s.forcefully to the_.passage 8 thro feed,.,val ve 13,
Pd the 1 otRstinetth heBiRe o1tk Wiessity HBrmengr disc 2 pRdithe ugg divemare
the feed pu 12 is.provided with an ajr filter of 0.0 1 .t hereby .
avoi di ng f ég&faﬁz‘?d %ﬁf?%ﬁs%tq %F@é)rtﬁqfh i:lﬁg(){. ghows anqtherstate V%’gén the masterdise| y
into the pgssage 8. A redt_ai ning, arm14 for retaining the master djisc 2
hol ds t he %@@éﬁ%ﬁ%ﬂi. iscal aFfoliyploshepntagh with eachptherofig.et 1o an Hiystrationds
i ncl udi ng bondi ng and so on, the master disc 2 may be vacuum chucked by _
suct i oni ng dgpistingoncantagt suefactdl of e mastsvidisel 2; withhavhich dheimagnetin digc  as
shown in Fig. 2. . The retaining arm 14 is then positioned in a slidable
manner in gowtacts, and grativesd ¢xdend talially BntreticamntarafitbenmsteadisqheA depth
t hereof by a gui de nenber 16.

of the grooves is set for approximately 5 um in this exemplary embodiment.

In Fig. 2, the dummy disc 1 is replaced with a magnetic diéc after a process of
suctioning and forced feeding of gas. Aluminum is used as material of the dummy
disc. Silicon is used as material of the master disc 2, as it is desirable because silicon
has higher hardness than aluminum. The grooves 4 (refer to Fig. 4) extending
radially from the center of the master disc 2 are provided in the contact surface 3 to be
in contact with the dummy disc 1 on the master disc 2. The master disc 2 illustrated
in Fig. 2 represents a surface that is sectioned along a break line 2 —- 2 drawn through
the grooves as shown in Fig. 4.

A boss 5 is attached to the center portion of the master disc 2, and it engages in an
inner peripheral hole of the dummy disc 1 with a gap. A support base 6 supports the
dummy disc 1, and it has a vent hole 7 in a center for flowing air. A passage 8 is for
exhausting and forcefully feeding gas between the master disc 2 and the dummy disc
1. The gas is exhausted by a suction pump 10 connected with a gas outlet 9, after

passing through the gas outlet 9 and an exhaust valve 11 which controls exhaust of



However, the nmethod of positioning the naster disc 2 is not limted to the
one using the retaining arm 14, but it can al so be achieved, Qﬁm
by fitting an outer periphery of the boss 5 in an inner peri r f
the magnetic disc (it is the dummy disc | in this process). If this is the
case, the boss 5 may be made in a shape ;3s shown in Fig. 5 and the gas

between the master disc 2 and the dummy disc 1 is evacuated and force-fed
t hrough cutthegesi Fgsthér afeed ipdeg b2 deedd the ghpfacyfudlly tohthe éhmeﬂi fiNeugh a a
process of suctioning and forced feeding wll be described in detail by

usi ng Fi gs.feéd valvé.13Refidtie flogd valveilg. codtrols PEGHAS Of tHe P Ihahis@mbidiment,
forced feeding will be described first. The gas is supplied into the

passage 8 tme@@@r@hhpqzti@q)raeﬂ@dw@maﬁ%_iﬂﬂm&é&m91_;ﬁfihﬁa%géebg@c?isﬁlfo@gﬁ ,
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st er i sediien (B8 fied phi ik Be SRR RIRLE AENRE honie AR of k"
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foreign particl . adheri.ng to t sur.faces of the master disc 2 and the
dummy di sc PIOY’&%aH%%b%{%?I&ii’E%ﬁ*@%%mt ‘gas. Fig. 6 shows a relation
bet ween | apse 'Plfl ti .and gas, pressure wthin the _page (hereinafter .
referred to asl g pSRMIBE)ary ¢ ik then preitioned dnng Slidable mammer i @ mertiealmy
disc 1 when,the process is shifted froma suctioning step to a forced

f eedi ng direction via an extended portion on an upper part thereof by a guide member 16.

However, the method of positioning the master disc 2 is not limited to the one
using the retaining arm 14, but it can also be achieved, for instance, by fitting an outer
periphery of the boss 5 in an inner peripheral hole of the magnetic disc (it is the
dummy disc 1 in this process). If this is the case, the boss 5 may be made in a shape
as shown in Fig. 5, and the gas between the master disc 2 and the dummy disc 1 is
evacuated and force-fed through cut openings 51 provided around periphery of the
boss 5.

Next, a process of suctioning and forced feeding will be described in detail by
using Figs. 2 to 4.

Referring to Fig. 2, a process of separation using forced feeding will be described
first. The gas is supplied into the passage 8 by operating the feed pump 12 while the
exhaust valve 11 is closed and the feed valve 13 opened. This causes air to be fed
forcefully into the vent hole 7 in an upward direction as sho.w by an arrow A in Fig. 2,
This makes the air fed forcefully into the vent hole 7 to push up the boss 5 upwardly,

and the air is fed forcefully further into the grooves 4 as shown by arrows B. The air



step. In Fig. 6, the gas pressure in the space S shoots up rapidly from 30
kPa at about 3 seconds in the |apse of tine, and a period of Qgﬁpﬁmmy
1 second thereafter, in which the gas pressure of about 130 ,

than the atnospheric pressure, is maintained, corresponds to the state
shown in Fig. 2 wherein the master disc 214and the dummy disc 1 are
separated. It is desirable, in this state,” that the space between the

mast er di sdfed fanekfulle inththy gebees 14 ispreadt rhfially A6nS Aeddnt@Stdwsai 41 Sutdrt
is set to approximately 0.5 mmin the present exenplary enbodinent.

Accor di ngl yperiphiagy botRd faseeaidisc? Qﬁroh@ﬁ&h@?@dvesbﬁt WeRNthk e g@@tcﬁ{t ifiloSthe?
and the dumy disc | can be expelled reliably to the outside, S|§pe fl ow
of the gas HglodSRdte tifin MO icdvRE 4YyPARLRY futther sy b@b¥twRIERGHS fMEfter 2
di stance bet weeh tﬁe dum*ryg%li sc 1 ﬁﬁtﬁg rragter o@ﬁﬁﬁg IS con ro# E%E%K
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t he ret aini ri 5 r sktion where th st er.
Gisc 2 s ARASERg'eSthe shBSerr the piien i, 2 RS i oHEs 1 G Bhcafige
cl ose cont uctioning will be described next by 2 3 OCT 2003 15
referring ?ﬁég%lj%g@tbﬁga?'eed punp 12 is stopped, and the feed valve 13 is

shut. This allgws _ the retaining arm14 holding the master disc.2 to nove
ety b o e SRl W i W
u i sc [ 0SS ) ) ]

pemher al (ﬁﬁqeé“q;%rtrﬁ aﬂ?§EX°P. é&f fen ) T%qu%ht xlﬁaﬂﬂ] disgi zéﬂlﬂlthfﬁ
opened, and, the syction punp 10 is operated. i s exhausts e gas in e
grooves 4, duuamyidige §yehen the proeess dhshifted fromisctustioningnsiep tme doreedifpeding|

hol e' of the dumy disc 1 and the boss 5, since the gas in the vent hole 7
i s exhaust &&p- InFig. 6, the gas pressure in the space S shoots up rapidly from 30 kPa at about

3 seconds in the lapse of time, and a period of approximately 1 second thereafter, in
which the gas pressure of about 130 kPa, higher than the atmospheric pressure, is
maintained, corresponds to the state shown in Fig. 2 wherein the master disc 2 and the
dummy disc 1 are separated.

It is desirable, in this state, that the space between the master disc 2 and the
dummy disq 1 is set to be as small as possible. It is set to approximately 0.5 mm in the
present exemplary embodiment. Accordingly, fine foreign particles that exist
between the master disc 2 and the dummy disc 1 can be expelled reliably to the
outside, since flow of the gas between the two is accelerated.

In this exemplary embodiment, a distance between the dummy disc 1 and the
master disc 2 is controlled by setting an upper surface of the retaining arm 14 to come
in contact with a lower surface of the guide member 16 when the master disc 2,
together with the retaining arm 14, rises by 0.5 mm from a position where the master
disc 2 is closely in contact with the dummy disc 1.

A process of making a close contact by suctioning will be described next by



downwardly as shown by an arrow Cin Fig. 3. During this process, the space
Sisin a state of being sealed airtight, and the pressure Ezéitngg-Qgﬁg

t he at nospheric pressure, since the nmaster disc 2 and the d ¥dc re
in a position of closely in contact with each other over their entire
perimeters at their outernost peripheral jgortions having heavy thickness
because the grooves 4 are in such a shape as not to extend through the

out er per i mefesringto Fige 3. master disc- 2, as shown in Fig. 4. The dummy disc
| is therefore pressed against the nmaster disc 2 by the atnospheric
pressure 15 (FTlge f&d pwapal 2 ésstopped,cirel gie feadivatved3iig shut.stAC allowstthe
dummy disc 1, are caught between the dummy disc 1 and the naster disc 2.

At this mminin%fa@meBbMﬂng B fnlaStlef 8isea B oRBLRRRW ﬂa@,{@ rﬁyow%sa@m% h@nd
the master disc | odge in or produce defects on the surface of the
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t f, 12 is
opened, and hI§u1~11(;"¢g,e qclhf%uprocess the space S is in a state of being sealed airtight, and the

pressure is lower than the atmospheric pressure, since the master disc 2 and the
dummy disc 1 are in a position of closely in contact with each other over their entire
perimeters at their outermost peripheral portions having heavy thickness because the
grooves 4 are in such a shape as not to eictend through the outer périmeter of the
master disc 2, as shown in Fig. 4. The dummy disc 1 is therefore pressed against the
master disc 2 by the atmospheric pressure 15 (Fig. 3).

As a result, foreign particles in existence on the dummy disc 1, are caught
between the dummy disc 1 and the master disc 2. At this moment, the foreign
particles caught between the dummy disc 1 angl the master disc 2 lodge in or produce
defects on the surface of the dummy disc 1 without damaging the surface of the
master disc 2, since hardness of the dummy disc 1 is lower when the dummy disc 1
and the master disc 2 are compared of their hardness. In addition, small anomalous
bumps present on the surface of the master disc 2 are made smoother by coming in
close contact with the dummy disc 1.

A period in which the gas pressure in the space S is about 30kPa in Fig. 6



operated. The gas is then fed forcefully as shown by the arrows A and B,
the master disc 2 noves. together with the retaining arm 14 by the force

of the forced-fed gas, and it stops in the position where t ‘
surface of the retaining arm 14 cones in contact to the gui yﬁ@rﬁ!r 2993

At this noment, the gas remains in the state of being fed forcefully from
the center through the grooves 4 radially toward the outer perineter of

t he mast er cdngspchdsTbithe Expgdmgtdiste fodichisgroptict.i cl es present on the surface
of the dumy disc 1 to the outside together with the gas fed forcefully

fromthe feed HowdPerldhapdfidfehe fhRvel 21REBMMMGIHNRBE td iR dHe dREribed above.
forced-feeding are repeated for a predeterm ned nunber of tines, the dumy

disc 1 is replcatnd adhpAbR toa3HHAE the TRIMBEEE ofihe S dibdie aﬁﬁ%@&'@rﬂh&f&i@@

process of suction is executed for the nagnetic disc 100, and a prdcess of

ot 1 on off 08 HRised: R RERRRs Aot gt BrerEN b ipod Mgter o

ot her vvord§he 2 Qﬁzcj.? is nmoved in a direction of an arrow D as shown in
Fig. 3 to aclosevicirmiity of the nmaster disc 2, and the novenent toward

the direction;of arrow D is.sStopped en .adistance tq it becongs.,.
o oxi at o1 y Mok AIEets G haRRET HORR R k"2 SRt ot et oatds thhe
transcription i s appli,ed by ratati the 2 OCT 2003 1 net 17 .one
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magnetic disc 100, .1.e. a direction Qf an arrow E.. At this tige, a
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t he shape % pattern forped qn the master disc 2 into the magnetic disc
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all, the magnet 17 is rotated in parallel with the master disc 2 around the
and it stops in the position where the upper surface of the retaining arm 14 comes in

contact to the guide member 16. At this moment, the gas remains in the state of being
fed forcefully from the center through the grooves 4 radially toward the outer
perimeter of the master disc 2. This expels tﬁe foreign particles present on the surface
of the dummy disc 1 to the outside together with the gas fed forcefully from the feed
pump 12.

After the aforementioned suctioning and forced-feeding are repeated for a
predetermined number of times, the dummy disc 1 is replaced with a regular
magnétic disc 100, the aforementioned process of suction is executed for the
magnetic disc 100, and a process of imposing magnetic field is carried out while the
magnetic disc 100 is in a position of close contact with the master disc 2 as shown in
Fig. 3.

In other words, a magnet 17 is moved in a direction of an arrow D as shown in
Fig. 3 to a close vicinity of the master disc 2, and the movement toward the direction
of arrow D is stopped when a distance to it becomes approximately 1 mm. Next,

magnetic field in a magnitude required for the transcription is applied by rotating the



center axis of the master disc 2 as its rotary axis, wihth theI nmagnet I17
brought in the position close to the master disc 2. This prelimn
magngtizes the magnetic disc 100 in one direction as shown b&&aﬂéﬁfszﬁﬂa
Fig. 7 (initial magnetization). Then, the magnet 17 is rotated in a
direction opposite to the arrow E in Figyy 3 after the master disc 2 and
the magnetic disc 100 are made to contact evenly with the master disc 2
set in posimagnetdrdyoves tapplete otatitre oragetin a difestioh@F aadralrsferétred s the
-above. In other words, an application of the magnetic field in the

di recti on opagmsticalise b0G,lie. nriitectibn wfignaeriozabl on nagneti zes magnetic parts
26 on the master disc 2. It then records the data signals, which

correspond to Ahehishaipee, 0 petbdire r taaskBdRetdd roariing théfddthesipRater
disc 2,1 on predeterm ned al;ngas 116, which al so corresponc%zto t he rrggﬂzetlc

parts 26 ofcotRepdmtihg o heSshape cﬁfaagt'.éﬁls W ot i Basttf Qlé%:% fﬂtgﬁfl?tﬁ g}agnﬁaﬁc

the naster disc 2,, as shown'in Arrows shown I n ate a

di rect i on. dfiso LPwAROEAkLribdEhng derR 0TI Rt BLET 1 gansferred and

recorded into the nagnetic Isc 100 duri _ _ ig. 9 shows what
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master disc 2 set in position and ovgrlappéd on the magnetic disc 100 as described
above. In other words, an application of the magnetic field in the direction opposite
to the initial magnetization magnetizes magnetic parts 26 on the master disc 2. Itthen
records the data signals, which correspond to the shape of pattern of the magnetic
parts 26 of the master disc 2, on pfedetennined areas 116, which also correspond to
the magnetic parts 26 of the master disc 2, of the magnetic disc 100 overlapped with
the master disc 2, as shown in Fig. 8. Arrows shown in Fig. 8 indicate a direction of
the magnetic field of a magnetized pattern transferred and recorded into the magnetic
disc 100 during this process.
Fig. 9 shows what is taking place in the process of magnetization, wherein the
* data signals can be recorded in a ferromagnetic layer 1c of the magnetic disc 100 by
magnetizing the magnetic parts 26 with an application of the magnetic field from the

outside to the master disc 2 while the master disc 2 is placed in close contact with the

magnetic disc 100. That is, transferring and recording can be made magnetically into



disc 2 into the magnetic disc 100, besides the method of applying the
external nmagnetic field to the master disc 2 positioned in contact wth
the magnetic disc 100 as described above. That is, the data@s3dJ@F be
recorded even with a nethod in which magnetic parts 26 of a master disc 2
i s magnetized beforehand and,this master jgdisc 2 is made to contact closely
together with a magnetic disc 100. Condition of surfages of the m.agnetlc

di scs conplthbe eaegnsfie, dise pP@ semt mdghgtizd patten bon&spm@;% eoTet aam@gmpwa
particle neasuring apparatus are shown in Figs. 10 and Fig. 11. Fig. 1
shows a conging tire oiasterndigné tomposal snf Acenammeth Silichh aMSER4te IRInTRYUL
with the conventional transferring method, that is, no dumy disc was used
for the abausgmitqariselb OPfr&ihAMmesit tﬁhlcﬁlh@fbrﬁﬂsdétﬂ@refoﬁriﬁ%ﬁe E@@Q&&pme 2
shows a rel ati on between depth of defects and nunber of the fects

roduced bartanged ¢ouRBipcdANith HREEHENIhEY JIR fPthis Tabl e 1 De th of
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ar ea. magnetic field to the master disc 2 positioned in contact with the magnetic disc 100 as

described above. That is, the data signals can be recorded even with a method in
which magnetic parts 26 of a master disc 2 is magnetized beforehand and this master
disc 2 is made to contact closely together wifh a magnetic disc 100.

Condition of surfaces of the magnetic discs completed here, represented by a
result of measurements taken by a particle measuring apparatus are shown in Figs. 10
and Fig. 11. Fig. 11 shows a condition of a magnetic disc surface on which transfer
was made with the conventional transferring method, that is, no dummy disc was
used for the above described operation of suctioning and forced feeding. Table 2
shows a relation between depth of defects and number of the defects produced by the

conventional transferring method.

Table 1
Depth of defects | 40 nm or deeper | 50 nm or deeper | 60 nm or deeper
Number of defects 2 0 0
Table 2

| Depth of defects | 40 nm or deeper | 50 nmor deeper | 60 nm or deeper |



On the other hand, Fig. 10 represents a graphical figure showi ng a
condition of a magnetic disc surface on which nmagnetic transfen

with this regular nmagnetic disc 100 replaced after the above Zéﬁcma
operation of suctioning and forced feeding was made 100, 000 tines using a
dummy disc. Table I shows a reI ation betmeen depth of def ects and nunber

of the def%1 &bb{,‘lm aéégfsjbef nj{ KIIUVVII| fIIUIII Tapbte—T—fhat—there—are

def ects h“v'i Ig ucp to X reater han A% nm I n DYI st ence in t e
surface of the nagnetlc disc. It |s obvi ous from these figures that defects
previously existed in the magnetic disc due to the anomal ous bunps on t he

master disc 2 YeCkRewe ot tl't A THAE BURG: tHe?é‘a&“Zi BERCR hdy;

disc 2 is snoot hed by repeat e operation of suctioning an force
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greater Egﬁﬁ represented in Fig. 12. Is known fromFig. 12
that the nu% faqd% %cts decreases as the nunber of suctioning and

forced feedin 0 | Ss.ingreased. . In ad n, Fi.gs.. 13A thyough_.13D
show condi t i o%gggﬁ @%‘P’f ﬁ%‘é‘ﬁdg f@’éﬁpﬁasffl&sragw &ca;?igpr%ﬂ?qwngiaaqon@gggogﬂd
after the SUCtI ni and.force-f I s.repeated. It is oby|ous that
burrs 22 gﬁ 3ﬁ°t%fa}°ﬁ| PPa‘fVﬁE?'agggiﬂﬁ 8’5 Clp i Bradsr wi ﬁg@gegular
pattern 21 forrred n t mast er, sc, 2, .as shown in Fig. 13A, are snoot hed
as shown WP@GHC lggtr@P atcﬁ@ 3%@9 tb@@"@%l@@%‘”%@?@i@ﬁﬂr@ shedioning: and
feeding. 2 3 OCT 2003 20 is also obvious that a bunp 23 existed
initially dercgddkeding wag mq@: 08,00808mes using1@ dummys digeroJablei § yhowesr & d
except for a tip 24 of the bunp, of which a nagnitude of projection was
hi ghest, agelgtienbetwiean @epth:@lﬁde&fctaeand mambeoohHithe defedts gn thi§ casectlit enkmypyand

forced feedlng
from Table 1 that there are 2 defects having depth equal to or greater than 40 nm in

existence in the surface of the magnetic disc.

It is obvious from these figures that defects previously existed in the magnetic
disc due to the anomalous bumps on the master disc 2 decrease substantially because
the surface of the master disc 2 is smoothed by repeating the operation of suctioning
and forced feeding using the dummy disc.

Here, a relation between number of suctioning and forced feeding operations and
number of defects in depth of 40 nm or greater is graphically represented in Fig. 12.
It is known from Fig. 12 that the number of defects decreases as the number of
suctioning and forced feeding operations is increased.

In addition, Figs. 13A through 13D show conditions of surfaces of the master
disc 2 at an initial stage and after the suctioning and force-feeding is repeated.

It is obvious that burrs 22 produced in the initial stage in a edge portion of a track
pattern 21 formed on the master disc 2, as shown in Fig. 13A, are smoothed as shown

in Fig. 13B after the 100,000 cycles of suctioning and forced feeding.



As has been described, the present exenplary enbodi nrent nakes it possible
to manufacture magnetic discs of high quality having extremely snooth :
surfaces, and realizes accurate magnetic transfer, since |t_29ﬂ9@3’ 2[]03
foreign particles that exist on the surface of the master di'sC 2 and

snoot hes anonal ous bunps by executing theg operation of suctioning and
forced feeding using the dummy disc before the process of nagnetic _
transfer. Wt hitrisqaisel obyiausethatiranbunips23 dxtisted initindlysag phownr apFagel 3@tk a
new dummy disc if stain or a nunber of foreign particles on the surface
exceed predermthedjend ithes simostdidappearcttexiceptfes artihD4 of fild bl BESieH at he
surface of the dumy disc is lower than that of the surface of the master
di sc as st an@hihmietdfq)rp_[]efbsieﬂtw@ﬁghés&! ¥ siviao i F%QtISDTM’Eér e P@@,@H@%P/@Iés_
dinple is produced on the surface of the dummy Isc, if there iI's a foreign

particl e hifhectibminpandfBededifBedinphat of the surface of the master di sc
but | ower than that of the dumry disc in existence between the nmaster disc

2 and the dunm)s §h§®edn dSicitRdt ff §aﬁ%§%@a%%g%l§dg’cgiﬁgp&) eE*SiFB‘g‘éé?l}}g tdi s¢

is higher than that of the fofeign partic nes
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With regard to the dummy disc, it is necessary to replace with a new dummy disc

if stain or 2 number of foreign particles on the surface exceed predetermined levels.
~ Further, it is desirable that hardness of the surface of the dummy disc is lower
than that of the surface of the master disc as stated in the present exemplary
embodiment. This is because no dimple is produced on the surface of the dummy
disc, if there is a foreign particle higher in hardness than that of the surface of the
master disc but lower than that of the dummy disc in exisfence between the master
disc 2 and the dummy disc 1, since the hardness of the surface of the dummy disc is
higher than that of the foreign particle, when the hardness of the surface of the
dummy disc is higher than that of the surface of the master disc. In other words, the
foreign particle does not stick to the surface of the dummy disc. Therefore, the
foreign particle stays stuck on the surface of the master disc. This can be a cause of a
defect, as the foreign particle produces a dimple in a surface of the master disc, when
the dummy disc 1 and the master disc 2 get in close contact with each other afterward,

since the hardness of the foreign particle is higher than that of the surface of the



master disc 2, by decreasing the hardness of the surface of the dummy disc
to be Ilower than that of the surface of the master disc, for the reason as
descri bed above. Furthernore, although alum numis selected [ f
the dummy disc in the present exenplary enbodinment, this |S§§Pg05r 2003
restrictive. A disc made of alumnumw th; a plated [ayer formed thereon
may be used as a dummy disc. It is preferable to use a material having

f err omagnetinastprdiger ty such as Co-Re-P, Co-Ni P, and Co-Ni-Re-P for the

pl ated | ayer. Formation of the plated | ayer having a nagnetic property on
the surface ofonharydtomtle dibswepitoisi pessiblbetof s¢duoslyngvaitif disiipled Hadmi being

al though the nmagnetic filmon the master disc 2 peels off the master disc

2 by the rquedned inothernidtandiat, atl ptimecoindlass camtdeisePieahinmyRftye emdtthe
master disc 2 and the dummy disc | if an anomal ous bunp exi sts on the
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surface of the dummy disc provides the following effect. That is, although the

magnetic film on the master disc 2 peels off the master disc 2 by the repeated

~ operation of close contact and separation between the master disc 2 and the dummy |
disc 1 if an anomalous bump exists on the magnetic film covering the surface of the
master disc 2, a peeled piece of the magnetic film sticks to the dummy disc side, since
the plated layer having magnetic property is formed on the surface of the dummy disc
1.

Moreover, although a varnishing process is not executed in the present
exemplary embodiment, the varnishing process may be added using a tape, a head,
buffing abrasives, and the like, for instance, and polishing powder or grinding
powder left on a surface of the magnetic disc after the varnishing process can be
removed thereafter by carrying out the process of suctioning and forced feeding
described above. In this case, the pressure of suctioning may be set relatively higher
to about 60 kPa, for instance, while the pressure for forced feeding is left unchanged

in Fig. 6, in order to improve an effect of the removal.



magnetic transfer. As shown in Fig. 14, there is a signal area 2a forned
generally radially on one of main surfaces of the master disc.2,.d emge
contact surface 3 at a side which gets in contact with a sufzacgd)Tz ,
ferromagnetic thin filmon the magnetic disc 100. As Fig. 4 and Fig. 14
are schematic illustrations, the signal apea 2a in Fig. 14 is conposed
actually on the contact surface 3 excluding the grooves 4 in Fig. 4. An

enl arged vi ew dheangstentdisn2 showndh &ig .\ ishieacrdiodd adddthidat this Bings, 14 is shown
schematically in Fig. 15. As shown in Fig. 15, there are formed digital

data signal s tBig.Hd schematieallyillusagresta surflice ©fian dxbigpié 8fhe MaSRr dtse TR
I nstance, a naster disc data pattern in a shape of pattern correspondi ng

to the dat amajguetid ansBer KRahokROMEFigS 14] B Ys ‘é‘s‘i%ndm&g&?%%ﬁﬁ?% %ﬁg%ang,sed

of ferromagnetic thin filmin a position correspohding to pre-

recordi ng. dadidfyton dife ofAkin RPfackd SMNthB LTI S iR ¢ %Eﬁg #3051 5 sid
film ata pa f HEwn

conposed of a ferromagnetic thin fi The mastér di'sc efn s
in Fig. 15 whthusgs; q@_g% | 1 i ervo ..
signal 32, addtgetgsngg?gﬁgqgﬁgl 3 ?égaen@@glfgﬁbgrr& aﬁt’é%g“ %n@ﬁgpﬂgp %WEP in

o ety nis100: sk, bRl e SRBRSE oo SR G425 PR
BT angement s chridber ARy YnS oBBFRuuitie Aiteaimetfe araes Lin BRntnes
oppropr et el REEAALNR i Bl okiod A SRS S AoBealfESh T ik Bown
andpr o f oPEbRPREdREin b}« RSkPRG 1886 SAgHaRs: famed deidlhaesigaals o
thereafter ;accordjng to the reference signals, for instance, only the
reference 0 RN aT(B’r maggetig 81-5%11 the sigaabiign 2. dfer instanse.cr magter Wiscddatace
on the magnetic film2 3 2003 23 of the hard disc using the master
di sc of t hiP2UERY &k Sape pidpatiesn wargsponding Jonhe (datd sigmals described above is
formed with magnetic parts composed of ferromagnetic thin film in a position
corresponding to pre-format recording. In Fig. 15, portions with hatching are the
magnetic parts composed of a ferromagnetic thin film. The master disc data pattern
shown in Fig. 15 includes areas for each of clock signal 31, tracking servo signal 32,
address data signal 33, and so on arranged one after another in a direction of a track
length with respect to a track length direction 34 of the disc. Data signal areas 35 are
also shown. The master disc data pattern shown in Fig. 15 is one of examples, and a
construction, an arrangement, and the like of the master disc data pattern are
determined appropriately according to digital data signals to be recorded in the
magnetic recording media.
In the case of a hard disc drive, wherein reference signals are first recorded on a
magnetic film of a hard disc, and pre-format recording of tracking servo signals, etc,

is made thereafter according to the reference signals, for instance, only the reference

signals for the pre-format recording are transferred in advance on the maguaetic film



an encl osure of the drive, so-that pre-format recoLdigg of Lhe tracking
servo signals, etc. may be nade using a magnetic head in the r

drive. Agsectional Vi ewyof a part of the area shown in Fig. 12@@@'?0&35
is depicted in Fig. 16. As shown in Fig. 16, the master disc 2 includes a
disc-1ike substrate 41 conposed of nonmggnetic material such as a silicon
substrate, a glass substrate, a plastic substrate, and the |ike, of which
one of mai mféﬁﬁ: haxskdisc bsiag the custaratissof fhicmvanton,zarmsi the havddisetiobailsintbace
of the magnetic disc 100 cones in contact, is formed with recesses 42 in a
shape of a aplenchisury obthe driee,|saythat preafren reordngnstie Macking gvé sighals,
signal.s, and ferromagnetic thin filnms 43, each defining the magnetic part,

inlaidin tee miebessrl wvhoh mdpmeivhehd &t thediard Mdydrgd)ds of magnetic
material can be used as the ferromagnetic thin film43 for exanple hard

magnet i ¢ mat erAabotiGRIIvieaiof aBNGE the R Sichel iPFied ¢ lanfBIRCES & adBbE A
Ang material is aG(::Iopt able so I'ong as it can trans]fgtsar angqtrlgcor& rgrtal
data signag jgto a magnetic recording nedium Iron, cobalt, iron-cobalt

alloy and so on, for instance, can be used. The larger. the saturation_
an-enough | evels S ESEig 16, HEBRARk Eist P hRih s a daF 1RE shlrg 4 FoRRea s
par t1 cal ar oS FRIHT bR 50oRAh Sohaled anflods sBbEFSE Aoklastifng
5500 o s B A BT i Yl Sl o B
t hi ckness, _i,f thea S tur:%ti_lgn ma etl%f ux density beco 0s ) el_s a osr;
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and ferromagnetic thin films 43, each defining the magnetic part, inlaid in the

recesses 42 of the substrate 41.

Many kinds of magnetic material can be used as the ferromagnctib thin film 43
for example hard magnetic material, semi-hard magnetic material or soft magnetic
material. Any material is adoptable so long as it can transfer and record digital data
signals into a magnetic recording medium. Iron, cobalt, iron-cobalt alloy and so on,
for instance, can be used. The larger the saturation magnetic flux density of the
magnetic material, the befter for generating an enough level of recording magnetic
field without depending on kind of the magnetic recording medium in which master
disc data is recorded. In particular, there are occasionally cases in that a satisfactory
recording can not be made into a magnetic disc of a high coercive force exceeding
2000 Oersteds and a flexible disc having a magnetic layer of large thickness, if the
saturation magnetic flux density becomes 0.8 Tesla or less. In general, magnetic
materials having a saturation magnetic flux density of 0.8 Tesla or greater, and

preferably 1.0 Tesla or greater, are used.



In addition, a thickness of the ferromagnetic thin film43 depends on a bit
| ength, saturation magnetization of the magnetic recording meg)gnq]m m
filmthickness of the magnetic layer. But, the thickness of n :

nm may be appropriate in the case of, for instance, approximately 1min
bit I'ength, approximately 500 enu/cc in sgaturation magnetization of the
magneti c recordl né; medi um and approximately 20nmin thickness of the
magnet i ¢ | ayer [roadditien rediekmiess ottherfdiramagreficithin filmed Irdeprends ob o s tangiting
such as the above, it is desirable to make a uniform nagnetization, based
on a shape safuratien mdgnetinbtigact ¢ienmagnetis eddordingnaediant hhd af filninigtknéss of
sem -hard magnetic thin filmas the ferromagnetic thin film provided on the

master  di she niagresicil4yerg Bueiie dhickAgssofFenhab HB0 M GRAFHE dppd a@@fn the
obtain recording signals of excellent quallty It is al'so pref rable to
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to recording t he signal s using the a net
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a recording nethod of the present invention is ’by " a
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'nfaid in ts?gGHa $6 g)?c%ilent quallty It 18 a%so preferable to uniformly DC erase the magnetic

recording medium such as a hard disc prior to recording the signals using the master
disc.

Next, a method of manufacturing the master disc will be described.

The master disc for use in a recording method of the present invention is
preparéd by a method including the steps of: forming a resist film on a surface of a
silicon substrate; patterning the resist film by exposing and developing it with the
lithography technique using laser beam or electron beam such as used in the
photolithographic method; followed by forming fine recesses and ridges
corresponding to data signals by etching it with dry etching, etc.; then forming a
ferromagnetic thin film including cobalt or the like thereafter by sputtering, vacuum
deposition, ion plating, CVD, plating, and the like method; and removing the resist
film by a so-called lifi-off method. This produces the master disc provided with
magnetic parts corresponding to the data signal in a form of ferromagnetic thin film

inlaid in the recesses.



25 Method of formng the recesses and ridges on the surface of the master
disc is not limted to the nethod descri bed above. The fine recesses and
ridges can be formed directly on it using laser, electron b @U@'rr 2686
or by machining. Wat has been described in this exenplary enbodi maﬂt IE' ag
exanpl e of using a feed punp for supplyhgg air, but nitrogen or other kin
of ggs may be supplied froma hi gh-presggre gas cylinder. SECOND EXEMPLARY

EMBODI MENT A niéetiod aff formiyrgethic cedassessinel riddesansthe smdaexeibb aiast@rdiadis mont
of the present invention will now be described by referring to Fig. 17. A

flow chart lnhitgd tethesesthold ddstabedk abpvalr Yhe fhetco83ks hiid FHARWE chf bEIBrmdd -
Each of the processes is sane as that of the first exenplary enbodi nent.
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t he magnet mg%}gb@wrg%sg%?gﬂ%.c transfer is continued by installing a new
,

magneti c di particle is not observed in this step. However,
an operation of suctioning and forced feeding is repeated by installing a

_ _ _ al i
val e, i o three or mor e R ERERE LA RN C i nce

there will be a problem of head crash as described previously if the

nunber o€ or ok RaR b G R A BaBRet Ba st
invention will now be described by referring to Fig. 17.

A flow chart of processes of this exemplary embodiment is shown in Fig. 17.
Each of the processes is same as that of the first exemplary embodiment. Different
points of this exemplary embodiment are that a surface roughness of a master disc for
magnetic transfer is measured and the result of measurement is fed back after
magnetic transfer is performed to a regular magnétic disc.

That is, foreign particles that exist on the master disc are measured using a
particle counter or the like, which uses a backscattered light detection method, in Fig.
17 after the magnetic transfer is made to the magnetic disc. The magnetic transfer is
continued by installing a new magnetic disc, if foreign particle is not observed in this
step.

However, an operation of suctioning and forced feeding is repeated by installing
a dummy disc when a number of foreign particles becomes a predetermined value, i.e.
three or more in the case of this exemplary embodiment, since there will be a problem
of head crash as described previously if the number of foreign particles on the surface

of the master disc increases and it reaches a certain number or more while repeating



26 the magnetic transfer. This inproves the surface by executing the
process of suctioning and forced feeding on the nmaster disc 2 of which a
surface is deteriorated, thereby nagnetic discs having srmo%ﬁsgo"ﬁczmm.an
be manufactured again. In other words, this exenplary enbodi t realizes
production of magnetic discs having snng%h surfaces continuously by

mai ntai ning regularly the surface of th& nmaster disc 2 during the process
of magneti ¢hé maggictic. trifefet. NSPEigt i'rgptcﬁfes fthe eduifhceab iéide@ﬁtiﬁ@fﬂmhepﬁ&éése bf

disc 2 is not necessarily required after the magnetic transfer of every
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master disc nay be made every after execution of a predetermne
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magneti c transfer, because. the, measurenent of foreign particles on th
mast er di sc tghéf‘sl%sf’@ép?’&i# %(gﬁiﬂ’j‘nl)a’é’f"??ﬁ %.%@bﬂ@éﬁ%r&sﬁzil%ﬂ%rﬂe&ﬁ Ycan
be achi eved by adopting another nethod in that an inspection is carried
out on a ndgHEredaiigrdhe magpetic franpiey et everysinglemagnefigdlise. pf be mpgsurgment
suctioning and forced feeding made on the. master disc 2, if a nunber of
foreign p&ithepadagerpvghoess: ofctheuyaster disdinay he maade ¢exeryadice executiomef ar
exceeds a predeterm ned value. The above also applies simlarly to the
dummy di sc predat¢rmingd nuither péithd mlagsetimtransfers. Or, it may be made after execution

of the magnetic transfer processes in number of times slightly shorter than a number,
as this number is stored as needed in a form of data signifying that foreign particles
on the master disc are expected to exceed a predetermined value after so many times
Qf the magnetic transfers are executed.

A similér result can also be attained even if foreign particles are not necessarily
measured, if the master disc is maintained by installing a dummy disc whenever a
predetermined number of magnetic discs are processed for the magnetic transfer,
because the measurement of foreign particles on the master disc takes a certain
amount of time.

Moreover, a similar effect can be achieved by adopting another method in that an
inspection is carried out on a magnetic disc after the magnetic transfer, and a process
of suctioning and forced feeding made on the master disc 2, if a number of foreign
particles found on the magnetic disc after the magnetic transfer exceeds a
predetermined value.

The above also applies similarly to the dummy disc 1, that foreign particles on



2 3 OCT 2003 27 the master disc 2 can be detected by rreazuri ng a surface
of the du disc | during the suctioning and forced feeding0 ﬁ.r r
disc 2 vvi{ngyrespect to.the dutmmy disc 1. In other words, the fzpéeb %ﬁﬁ
particles, if present between the master disc and the dummy disc, |odge in
the dummy disc 1 side during the suction?ag, and dinples are produced on
the surface of the dummy disc 1, since the dumy disc 1 nade of alum num

i s |over irhharadterskisa ham bbdetrtiddsy teasurthgmsierfade of the dammpcksy Hiaghy,
magnetic discs of high quality can be manufactured with the master disc in
a state of thermedtioning ﬁﬁ@ﬁ)t%é@ﬁed‘d’i@mf theeherndiEd EWiﬁﬁﬁes?éctttB@hé"&ﬁﬁﬁg} 8isc
transfer is made by detecting snmall dinples on the surface of the dummy
disc 1 everyy after a predeterm ned nunber of tinmes the suctioning and
forced feeding are performed, and neking the magnetic transfer after

replaci ng the, jnouABY wordS e York ABERS! {fDriets be HeGH 4L BsE SnAGHE™e
tlsggsf;pa%etbort ? ?tne

not detectable. In this regard, "t . . . e surface o .
part ol es. BT B3, 1odke 1 EAERRR LY Mclbibing fp ACHERINECFD Tidflese O
i oo oi do roaieny ff ShEol TuBAtbg, BUTH I e BBnG iy mB8Y PY: e
n or  oncod L TR RFVERI BnthceS mptahe it st mide ol atence or |
di'se. since i PARAARELyosBRgiesis FoR gL avalgHoa He BB GHIOaNih Shesmastopy
o1F: 0 o R A o BBt oo nos S B

f i artigcles . . ;
oretgn p made by detecting small dimples on the surface of the dummy disc 1 every after a

predetermined number of times the suctioning and forced feeding are performed, and
making the magﬁetic transfer after replacing the dummy disc 1 with a magnetic disc
when such dimples become not detectable,

In this regard, it is desirable for the surface of the dummy disc to be strong in
adhesion in view of its adhesiveness to foreign particles.

In other words, there is a chance that foreign particles, if present between the
master disc and the dummy disc, adhere to the master disc side since they do not
adhere to the surface of the dummy disc if the adhesiveness of the dummy disc is
weak. Moreover, it is possible to make an erroneous judgement, when making a
determination for presence or absence of foreign particles from a condition of the
surface of thé dummy disc, since it has a smooth surface free from the foreign
particles.

On the other hand, the foreign particles on the master disc can be removed
efficiently if the adhesiveness of the dummy disc is strong, since the foreign particles

between the master disc and the dummy disc adhere to the dummy disc side.



bet ween the master disc and the dummy di sc adhere to the dummy disc side. 2
3 OCT 2003 28 Presence and absence of foreign particles can al so

be .
precisely judged froma condition of the surface of the dum@y3d)ET 2003

Accordingly, it is desirable for the dummy disc to be strong in adhesion to
foreign particles, in addition to be |Iow,,n hardness as conpared to the
master disc. In a word, it is desirable™for the dunmy disc not coated with

| ubri cant . Hregncéd Garghabsenker 6f dbrefiis Paftidled wagnalgo rbevpedcigdly fiadgédfrom a
particles and defects in a master disc and suctioning / forced feeding, in

the cases Qbnéftiohthfahedificdlbfthe RP@nGdiy, th Iubricant and a dumy disc not
coated with lubricant. In Fig. 18, cifcular dots represent the dummy disc

not coated wi {Reddiliighanit is (RAFHDR R meMudAHANRC t&;ﬁpgsglamﬁé?@gw

disc coated with the™ubricant on a surface thereo

Che parti clomig BBl f Ldifon ' AR FaRnBhea  ARBNES o hohiseling I8
durmy i sc 5 € HTaraRha: Bl RARR dSLa i ERL A WPER 1T Rough < he
I L e o e e BTt
Subet ant | o4 set oo el SuBtuld LiSisEd Eadube uh ks cosen propns Hiduwey) disc
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magnetic transfer, and.the siq%nal s are reproduced thereafter. Fig. 19A

shows t he envdBolig. 18 eircplasrdats sepregentt the dumsmy discvmotcepatedy vith dubricant

transfer is performed froma nmaster disc after repeating suctioning and
forced feedsample D), and square dots represent the dummy disc coated with the lubricant on a

surface thereof (sample E).

It is obvious, when the sample D and the sample E are compared in Fig. 18, that
the particles on the master disc can be removed efficiently to nearly zero by repeating
close contact and separation between the master disc and the dummy disc for several
times, in the case of the sample D, although the numbers of foreign particles and
defects on the master discs are same at the initial stage. To the contrary, it is clear in
the case of the sample E that the number of foreign particles and defects does not
decrease substantially after the 100 cycles of close contact and separation.

In addition, Fig. 19A and 19B schematically illustrate envelopes of reproduced
signals, when the signals are recorded first in magnetic discs after magnetic transfer,
and the signals are reproduced thereafter.

Fig. 19A shows the envelope taken from the magnetic disc, on which magnetic
transfer is performed from a master disc after repeating suctioning and forced feeding
1000 times on it using a dummy disc coated with lubricant. Fig. 19B shows the

envelope taken from the magnetic disc, on which magnetic transfer is made from a



1000 tinmes on it using a dumry disc coated with lubricant. Fig. 19B shows
the envel ope taken fromthe magnetic disc, on which magnetic transfer is
made froma 2 3 OCT 2003 29 naster disc after repeating sucti&an@(?WUZOUS
forced feeding 1000 tinmes on it using a dunmy disc not coated wi th

| ubricant. As shown in Fig. 19A there i? observed portions marked 50 where
signal output is reduced in a center po ?ion of the envel ope, whereas no
reduced porhagter dscedRM repeatingesitionile Mid Foded ¥88ing N 00BSHRES o it Wlatnd act
with Fig. 19A it is conceivable that the signal has not been recorded

properly duini@yvali&Past datdPeRhiBLcdas occurred during the nmagnetic
transfer fromithe nmaster disc, as a foreign particle has remai ned on the

nmaster disc evgp sflc‘s‘ﬁn‘i'ﬁg%tl 28 shaRts Bﬁﬁi‘v&?é@ﬁi’oﬁfg trﬁ%i?éﬁ §0%é@%ggt%g ou Hﬁg <

magnetic disc. To the ¢ rary, 1t Is consitere spacin

oocurt ed 1is KIGSHIRR cefer 5k on P AL P08, SRR ATLER SR s SiGh i o°
normal | 'y tqhég%ggggpglfglﬁﬁgl sc, since the suctioning and forced feeding

have been pro “master disc with the dummy disc not coated with

| ubricant. THI EXE RY. E I A et hod of netic tr fer of a
third exenpl ar@t%m‘?? Ph@?‘ﬁ faﬁ%t%ﬁglr\g%n’c 18 F?Wﬁﬁl’g%a%tlthcﬁgn MHSgCRext
by referring tq Fig. 20A.to Fig. 21.. This exenpl ary enbodinent differs from
those of t REoqred 9%9?&&%@ mngdessthpbhas ool dusing the magnstip densferat
an area of cl ostf_zl contact, on a nmaster disc 2 for nmagnetic transfer during
suct i oni ng {018 the master dise, #fya Ketelgepatticle has ranained omtheanastar disergveni ifc 1
conpletely includes an area of the magnetic transfer when the magnetic

transfer i slefedhapnobbeasyebssrvadhemthe surflice of tiomagnetic disc.

To the contrary, it is considered that no spacing loss has occurred in the signal of

Fig. 19B as foreign particles on the master disc have been removed completely and
the magnetic transfer was performed normally to the magnetic disc, since the
suctioning and forced feeding have been processed on the master disc with the

dummy disc not coated with lubricant.
THIRD EXEMPLARY EMBODIMENT

A method of magnetic transfer of a third exemplary embodiment of the present
invention will be described next by referring to Fig. 20A to Fig. 21.

This exemplary embodiment differs from those of the first and the second
exemplary embodiments in a respect that an area of close contact on a master disc 2
for magnetic transfer during suctioning and forced feeding between the master disc 2
and a dummy disc 1 completely includes an area of the magnetic transfer when the
niagnetic transfer is made on a regular magnetic disc 100.

Figs. 20A and 20B are illustrations schematically dépicting relations between the

master disc 2 and the dummy disc 1 during the suctioning and forced feeding. In Fig.



Figs. 20A and 20B are illustrations schematically depicting rel ations
between the naster disc 2 and the dummy disc | during the suctioning and
forced feeding. In Fig. 2 3 OCT. 2003 30 20A, foreign particl 36§ ]ﬂzgg;
area L are renoved by the suctioning and forced feeding between the nas
disc 2 and the dummy disc 1. In the next ,gtep, when magnetic transfer is
made after replacing the dummy disc 1 with a magnetic disc 100, there is a

case that @0dfpecigh pdrticksgiein andires I1af raaeesd B?adhl’:)%u@ﬁﬁﬁﬁlg! s Govcag!
with foreign particles 62 as showmn in Fig. 20B due to a shift 1n position

of install deedingMetwen theangiteedide 3andGle dubnhipa@igurmy disc 1 and the
magnetic disc 100 are of the sane size. |If this occurs, an output of servo

signals t ranSfE[th@%ek@stEﬁPwH@ﬂﬁﬂ%hﬁti@ hgﬁst%% g€ %ﬁ%?gejawcggg\%gegﬁ disc

spacing | oss caused by a reduction 1 n degree of conta

g I 0ss caused by a't Tndegree of conta
partic s 62 gt SRACEHEEAPE, RS s & oo et A, bg® of f midlhip ise, 490

' ' . ' . | hsc 100. .Far. thi.s ,eason,
oy i SRR CombShi¥ddiaich R[Nt R aa shofndb Yia Vs bERSRT »
in thi diee i.n_order to increas he .area L sho [ i g.
20n accor STy BofHBE SRRt Ab SERR shengt e Fodelf A ditmiiies d,anguibe
entire surface of &'hel(ﬂ? netiec disc 100, and realizes nmanufacture of the
magnet i ¢ diné%nggiﬁ 13+ &??ﬁf-ﬁ‘?isf‘?/"e\ﬁ%%out causing a reduction in output of
the servo si gcrﬁl even if a shift _occurs, in position of the install]ation of

the magnetic didRISIPRFURS 130 PRPYLOS seryq signals franstented ta thermagaetie «liss 406

cases of usd@n a nggnetic isc 100 ggken normal ly in a m d-stage of
manuf act ur i ngﬁﬂﬁ"o‘% ceause of aupaying knss rcauspdidw aiteduetion o tdegeen of domtasitze,

the between the magnetic disc 100 and the master disc 2 in vicinity of the foreign
particles 62.

This subsequently results in a; reading error, and thereby causing a disorder in
rotation of the magnetic disc 100.

For this reason, a dummy disc 1 having a size greater than the magnetic disc 100
is adopted in this exemplary embodiment in order to increase the area L shown in Fig,
20A. Accordingly, this embodiment allows a normal magnetic transfer over an entire
surface of the magnetic disc 100, and realizes manufacture of the magnetic disc 100
of high quality without causing a reduction in output of the servo signal even if a shift
occurs in position of the installation of the magnetic disc 100 with respect to the
dummy disc 1.

There are often cases of using a magnetic disc 100 taken normally in a mid-stage
of manufacturing process as a dummy disc 1. Since they are both equal in size, the
dummy disc 1 may intentionally be decentered during the suctioning and forced
feeding between the dummy disc 1 and the master disc 2 in order to achieve the effect

described above. In other words, the suctioning and forced feeding can be made over



dummy disc 1 may intentionally be decentered during the suctioning and
forced feeding between the dummy disc 1 and the nmaster dis i o]
achieve the effect described above. In other words, the su22§%£n;3f2n93
forced feeding can be nade over 2 3 OCT 2003 31 an area that cover the
magneti c disc 100 conpl etely, when a con%qcting position of the dumry disc
1 is shifted successively fromX, Y, Z .. with respect to the naster

di sc 2 eachart ame thiecses then eﬁ@fdiis‘oormedoﬁlpﬁﬂélsrgwﬂfénrm&ﬁna@t%%sb@éﬁ/ﬁohrbf
Fig. 21. FOURTH EXEMPLARY EMBCODI MENT A nethod of nagnetic transier of a

fourth exerfb@uneyids Meydhiftbd bhCcBEiOES Fromi XVeNLi onwity '
next by referring to Fig. 221 to 24.e ‘Ilhlélg eargrrp ary’ enbodi #gﬁ?ctﬁ???éepgﬁﬁrom

those of thfisé D lehbh tikdeOHe @u&ﬁ@nih?iahﬁ fo?éﬁrf@écﬁﬁg iefRed] 5@&%&@ th Fig> Bgct s

that nagnetic discs are greater n hardness thdn a nhaster made of
silicon, because gl ass having hardness higher than silicon is wused as a

material of them and thak XTI AR \ (ﬂﬁ?ﬂi@@l‘ Fig. 22 shows a
flow chart for processes of this exenp?g?%/ﬂgsnggglﬁnen . Each of the
processes is simlar to that of the first exenplary enbodinent. First, a

dummy master d A%ﬁeﬂf%ﬁ%f%a%igﬁg%sf& df '&%ﬁ%}g‘%ﬁﬂft@)}%& &@@fﬁﬁiﬂ%ﬂ% of ﬁﬂ:%rt%%qr}t od

regul ar magneti c di sc havi maghetic - ereon s
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articles caught .betwee o1 . . 1 .
P thaster dise 2 made of silicon, because glass having hardness higher than silicon is

used as a material of them, and that a dummy master disc is adopted.

Fig. 22 shows a flow chart for processes of this exemplary embodiment. Each of
the processes is similar to that of the first exemplary embodiment.

First, a dummy master disc made of silicon is installed in an apparatus, and a
regular magnetic disc having a magnetic-layer formed thereon is installed in the
apparatus, in Fig 22.

Then, a process of suctioning and forced feeding is repeated between the dummy
master disc and the magnetic disc in the like manner as the first exemplary
embodiment, and a mégnetic transfer is carried out after the dummy master disc ié
replaced with a regular master disc.

In this process, the magnetic disc does not receive any defect even though a
defect occurs on the dummy master disc side due to foreign particles caught between |
the dummy master disc and the magnetic disc when they make a close contact with
each other, since matérial of the magnetic disc is glass having hardness greater than

silicon. On the other hand, fine foreign particles present on a surface of the magnetic



the dummy master disc and the nagnetic disc when they neke a cl ose contact
of the magnetic disc is glas
On the ot her hand,
present on a surface of the magnetic 2 3 OCT 2003 32 disc are renoved by

with each other,
har dness greater than

since materi al
silicon.

fine forei
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magnetic disc in this exenplary
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Table 4
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Fig. 23 shows a condition of the surface of the magnetic disc when magnetic
transfer is executed using the master disk after one cycle of suctioning and forced
feeding with the dummy disc is made. Table 3 shows a relation between depth of
defects and number of the defects in this case. Itis known from Table 3 that no defect
in depth equal to or deeper than 30 nm is found, and practically none of the smaller
defects exists, but only an extremely smooth surface.

In this exemplary embodiment, a material having hardness greater than the
material of the master disc for magnetic transfer is used as the material of the
magnetic disc. Therefor, it is conceivable that small bumps and fine foreign particles

that exist on the surface of the magnetic disc are removed by a close contact of the



In this exenplary enbodiment, a material having hardness greater than the
material of the master disc for magnetic transfer is used as then%t%rlal
of the magnetic disc. Therefor, it is conceivable that small 2)@ _ nﬂﬂﬂa
fine foreign particles that exist on the surface of the magnetic disc are
renmoved by a close contact of the 2 3 OC§32003 33 dummy naster disc and the
process of suctioning and force-feeding, rather than by transcription of a
shape of - didwhmy masier disgendahe tphecesaof auetioding hadnfast e feoding, ratiop thahBy
surface of the magnetic disc. As has been described, an apparatus for

magnet i ¢ t teanstxiption of hishapx ofigimples aadbnidicsontthe SIEUES of ff: MAERY dikc onto
particles by executing the process of suctioning and force-feeding by using

the dummy nhsberfach sCtheanagigtidadistiess | ower than the nmagnetic disc to
snooth the surface of the magnetic disc, and carries out the process

of
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filmof a . 0§ ‘ et | ra er into sur .
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magnetic tragnsfer can be ¢ ne t,. SNMDO an re rom burrs by
regea';] i ng 0? ?%chr j;"a?ﬁ?f ?gﬁﬁfﬁﬂﬂfﬁgﬂé?dngqb?ngf r?%g%;é@g:ggf H%Ferffﬁr?ri nzléﬁifﬁ?o ]
nd the naster dis .or _magpetic . transfer ior to .
oqul ar maHEOranaf 115 ERERERYY CRbAIRFRCEIARIAS he POPeraBH foagEnet BASHRTof
hi gh qual i t%. Furt hermgre, agcording to the present invention, foreign
particles & ﬂ@;m@gngiﬁc disc having nearly no foreign particles or anomalous bumps, and to

manufacture magnetic discs of high quality with extremely smooth surfaces.
INDUSTRIAL APPLICABILITY

As described above, in a manufacturiﬁg method for magnetically transferring a
pattern of magnetic film of a master disc for magnetic transfer into a surface of a
magnetic disc according to the present invention, a surface of the master disc for
magnetic transfer can be cleaned, kept smooth and free from burrs by repeating
suctioning and forcefully feeding of gas between a dummy disc and the master disc
for magnetic transfer prior to the transferring into a regular magnetic disc, thereby
realizing manufacture of magnetic discs of high quality.

Furthermore, according to the present invention, foreign particles adhering on a
surface of the master disc for magnetic transfer can be removed reliably with a
measurement of the surface of the master disc for magnetic transfer after completing
the magnetic transfer, and by repeating the suctioning and forced feeding of gas

between the dummy disc and the master disc for magnetic transfer when the foreign



surface of the master disc for magnetic transfer can be renoved reliably
with a neasurenent of the surface of the nmaster disc for rragnetrc transfer

after conpleting the magnetic transfer, and by repeating th p@3
and forced feeding of gas between the dum‘ry di sc and the rraster d| sc T1or
magnetic transfer when the foreign 2 3 2003 34 particles .are detected

on the surface of the master disc for magnetic transfer, thereby real i zi ng
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using material greater in hardness than materi al e master di sc
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and forced fe g of gas between a dum‘ry master disc and the regular
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2. The nethod of magnetic transferring according to claim11, further
conprising the step of inspection for detecting a defect in said nmagnetic
disc after the magnetic transfer to said magnetic disc, vvherz)3 @ﬁ‘grmga
of overlapping is perfornmed again after perform ng said step earfr
when a defect is detected by said step of3 i nspection. 3. The nethod of
magnetic transferring according to claim™l, wherein said step of cleaning
sai d mast erWdiatds chimvedcisf ed by contacting and separating the surface of
said nmaster disc whereon said magnetic filmis formed with and from said
dummy disc after a predeterm ned nunber of said magnetic discs are

magnet i cal |y, At nmﬂ‘&dcbhlfaﬂagne%i&tr%ﬁ”‘eﬁﬂ% a3prefiordd HatRid d‘ita%t #6m a

transferring according to claiml1, further® conprising the st

repetitivelpragdticfilrh 06 2OHIRRGH Ahiab@r %ﬂcﬁo@%ﬁcedé% i aﬁ@cg nfcl)éf'g(ﬁ@ti%ai d

dummy disc for a predeterm ned nunber of tines, erein sard ste

magnet i ¢ t r@esTsaid mBehds Dqﬁé : ggge tacting said magnetic disc and
sai d nmaster di’'sc affnt er ac pr %ﬂ% rm%é%scﬁﬂnber of repetitions. 5. The nethod
of magnetic transferring according to claim1, further conprising the step

of inspection fgj ‘| ' . ¥ 10 {SC rein_a
operation of cont%égﬁ%gélg%sg%rggém ﬁ%ﬂé‘gﬁ‘%@%@}@do%ﬁ’g aq{éﬁaﬁgl\ﬁ}ﬁemﬁc
disc is re edet ergr n n r _of .tinmes . before magnetic
printing fﬁ?%w@gi ?r%s??%’r a’egggch%ths%%$g?W%ﬁ§83 when a number of
defects detected in one of said nmagnetic disc is equal to or greater than

the predetermn r . rdef sy detected.in said ster, di sc T
net hod of mgne%&gﬂgﬁgﬁl‘% ggr"tji ﬁl&s%ic%ﬁ%i‘ﬂgﬁt%léllg ﬁ?ﬁtfc%@hﬁraﬂldég@r&q?on
of cont aCtic@@a]ﬁﬂéi ésnedoarati ng said master disc with and fromsaid dummy

magnetizing said magnetic film on said master disc.

2. The method of magnetic transferring according to claim 1, further
comprising the step of inspection for detecting a defect in said magnetic disc after the

magnetic transfer to said magnetic disc,

wherein said step of overlapping is performed again after performing said step

of cleaning when a defect is detected by said step of inspection.

3. The method of magnetic transferring according to claim 1, wherein said step
of cleaning said master disc is executed by contacting and separating the surface of
said master disc whereon said magnetic film is formed with and from said dummy

disc after a predetermined number of said magnetic discs are magnetically

transferred .



disc is repeated for a predeterm ned nunber of tinmes after a predeterm ned
nunber of said magnetic discs are magnetically printed. 7. T

magnetic transferring according to one of clains 1 to 6, EBWGDE‘
operation of contacting and separati ng i s made by suctioni ng gas between
said master .disc and said dumy di sc, g by supplying gas between said
master disc and said dummy disc. 230CT20 g 37 8: The nethod of nmagnetic
transferring according to one of clains 1 to 6, wherein hardness of said

master disc is ¢ ehhermeteand hdr dngnstxoftrmfemmraebmdmg sto chitgh i fhrthery

disc. 9. The nethod of nmagnetic transferring according to one of clains 1

to 6, wherceimprizing s stepf ofsmipdtitivelyycdlitsgtingSaldyverarathan sdidreagss dk wihd
magnetic disc. 10. The method of negnetic transferring according to one of

clains 1 tand fromhaidduman, disedof @pr&déf@rﬁﬁﬁe@ﬁuﬁ%bﬁof@ﬁfe@rwﬁér%‘?nt o said
dummy disc is equivalent to an area wherein said nmagnetic transferring is

performed fromsaid master disc print into said nagnetic disc. 11. The

met hod of nagnetshid §té?ﬂﬁ‘f1ﬁﬁgﬁét9: BERTEF st Perfiitndd b dﬁ'c%hf&“mﬁ tRidPma ﬁfzei n
said master disc is cleaned by repeating cont act an separat et

sai d  Mast efiscliEsAa tha iy B @'Pfeqeﬁb?ﬁu | ey dpBhiions uncoat ed vi th

| ubricant. 12. The nethod of magnetic transferring acc I'ng to one of
claims | to 6, wherein said dummy disc is formed with a plated |ayer on a
surface thereof. 13. The nethod of magnetic transferring according to claim

12, uhereln sal &, ThalMSH I idenEo PhiteRtaPSELldily 6 FAERONS! hifller 4

A rrethod of magnetic transferrlng a pattern of “data si rom a’naes

di sc into @ofRehg thelites offhsPe AN de R tRE WIdRFLt o aSlffad@bfa ﬁis%n%lheretfﬁ

over | appi ng

an operation of contacting and separating said master disc and said dummy
disc is repeated for a predetermined number of times before maguetic printing from
said master disc into said magnetic disc, when a number of defects detected in one of
said magnetic disc is equal to or greater than the predetermined number of defects

detected in said master disc.

6. The method of magnetic transferring according to claim 1, wherein an
operation of contacting and separating said master disc with and from said dummy
_disc is repeated for a predetermined number of times after a predetermined number of

said magnetic discs are magnetically printed.

7. The method of magnetic transferring according to one of claims 1 to 6,
wherein said operation of contacting and separating is made by suctioning gas
between said master disc and said dummy disc, and by supplying gas between said

master disc and said dummy disc.



said nmaster disc on a surface of said magnetic disc, and by nagnetizing a
magnetic 2 3 OCT 2003 38 filmon said master disc, said master disc having

said magnetic filmformed thereon in a shape of the pattern r
to a predeterm ned data signal, said nethod conprising the st%g gf@q'nzﬂﬂg

repeating an operation of contacting and3§epar ating a dummy master disc
with and fromsaid magnetic disc for a predeterm ned nunber of tines; and
magnetically printing by contacting said master disc with said magnetic

disc after sai @. Shepmethadepfaidgnetic tfansTreingeidroeding topanebf eldingnsfierd,i ng
according to claim14., wherein said operation of contacting and

separ at i Ng whereihardaesshof suid inhdriis® asgRatetaRan hatdhesdof Baidl BEgn&itPHRE!
to the close contact and separation, and by supplying gas thereafter. 16.

The net hod Rl ARDAGLKEy dignsferring according to claim15, wherein

har dness of said dumy master disc is |ower than hardness of said nagnetic
disc. 17. An apparatus for magnetic transferring a pattern of data signal
froma nmagnetic filmof a master disc for nagnetic transferring into a

magnetic disc by, TRMRAMIINES %i’elg‘i‘neﬂ@sﬁfﬁ{sféfhﬁg Mcbidingi 1€ SRIBECIAnR Fio gNd

by applying an external nmagnetic field, sard nmaster~disc for nagnetic

transferri we%é}efﬁ ﬂa}ané@i&fsm&mhhg dist 9 dfo%if%ﬂarpgaﬂheése ﬁign BhEARR.

t hereof, said apparatus conprising: sald naster disc, Wil erein with
a predetermned data; 2 3 OC T 2003 39 a retainer disposed slidably in
position on a guide nenber for retaining said master disc;

10. The method of magnetic transferring according to one of claims 1 to 6,
wherein an area for contact of said master disc to said dummy disc is equivalent to an
area wherein said magnetic transferring is performed from said master disc print into

said magnetic disc.

11. The method of magnetic transferring according to one of claims 1 to 6,
wherein said master disc is cleaned by repeating contact and separation between said

master disc and said dummy disc and said dummy discs is uncoated with lubricant.

12. The method of magnetic transferring according to one of claims 1 to 6,

wherein said dummy disc is formed with a plated layer on a surface thereof.

13. The method of magnetic transferring according to claim 12, wherein said

plated layer has magnetic property of ferromagnetism.

14. A method of magnetic transferring a pattern of data signal from a master
disc into a magnetic disc as a magnetized pattern of the data signal, by overlapping

said master disc on a surface of said magnetic disc, and by magnetizing a magnetic



a support base provided therein with a vent hole, for supporting one of
said magnetic disc and a dummy disc; a feeding unit for supplying gas into
said vent hole provided in said support base; an exhaust un|t % %003
evacuating the gas through said vent hole; and a magnet for app ying t
magnetic field for magnetic print. 18. Tgﬁ apparatus for magnetic
transferring according to claim 17, wher said retainer is provided with

a through hgingonaafl ks s §£1dcih§é%ef &156 %ﬁ@in@?ﬁe hlagn efié 'fﬂm; firAledShef¥n

suctioning the gas via said fhrough hol e. ar at magneti C
transferri r;gaaé}%, EHEMRe bt g}e% has a
plurality of ra ?al Iy 0P| ente %%%‘Yeigggﬁl g @llﬂg%dggadg@%m a center
portion toward a perimeter and |n a manner not to reach to an outernost
perimeter there gnetic transferring according to
claim17, V\,here%%ldégf%wn%ﬁgﬁﬁéggﬁgg{eg f{glal d dumy disc is provided with
an i nner peripheral hole, and a boss is provided at a center portion of

2008 Z‘?)‘Stzir The Spar R AEAAHMh b eoathind BAF éep%?%ﬁlpiﬁ R st e o,
wh I [
ther cof 22 ﬂfﬁq@’g%p%ﬁa‘?gﬁfi&@%?% o ofedq e PRt o BB Aot o el m 17,

wherein said exhaust unit functlons to contact sai- d master disc with one

Lo separat e sal drpirisplfsdlheh nddfe s imidinaisf VR SaidGimagabiE Hiskny

di sc.

after said step of repeating.

15. The method of magnetic transferring according to claim 14, wherein said
operation of contacting and separating is executed by suctioning gas between said

both discs subject to the close contact and separation, and by supplying gas thereafter.

16. The method of magnetic transferring according to claim 15, wherein

hardness of said dummy master disc is lower than hardness of said magnetic disc.

17. An apparatus for magnetic transferring a pattern of data signal from a
magnetic film of a master disc for magnetic transferring into a magnetic disc by
contacting said master disc with said magnetic disc, and by applying an external
magnetic field, said master disc for magnetic transferring having said magnetic film

formed on at least one surface thereof,

said apparatus comprising:

said master disc, written therein with a predetermined data;



ABSTRACT A magnetic transfer nethod which superposes on a magnetic di sk
surface a nmagnetic pattern froma master disk (2), said mas';zag ﬂ@}' 2gn§ng
on its surface a magnetic filmfornmed so as to have an arra ern/
corresponding to a preset data signal, nagnetized into the magnetic film
of the master disk (2). The master disc oé used to magnetically transfer
the array pattern of the data signal onto~“the magnetic disk as the .
magneti zed patt ef fetgihet BRpESPsIFMDIREn pEE&@xoﬁ%mQ uﬂ@ﬁﬁ?ﬂ@éf'ﬁ?@?’caﬁﬁﬁ@%ﬁes
steps of contacting and separatl ng,”to and froma dummy disk (1

magnetic figgrpaped surface of the master disk (2) to thereby clean the
master disk (2), and a step of superposing, after the cleaning, the master
di sk (2) on the magnetic disk for effectuating the magnetic transfer.

a support base provided therein with a vent hole, for supporting one of said

magnetic disc and a dummy disc;

a feeding unit for supplying gas into said vent hole provided in said support

base;

an exhaust unit for evacuating the gas through said vent hole; and

a magnet for applying the magnetic field for magnetic print.

18. The apparatus for magnetic transferring according to claim 17, wherein
said retainer is provided with a through hole, and said master disc is retained with

said retainer by suctioning the gas via said through hole.

19. The apparatus for magnetic transferring according to claim 17, wherein
said master disc has a plurality of radially oriented grooves arranged to extend from a
center portion toward a perimeter and in a manner not to reach to an outermost

perimeter thereof,

20. The appatatus for magnetic transferring according to claim 17, wherein
said magnetic disc and said dummy disc is provided with an inner peripheral hole,
and a boss is provided at a center portion of said master disc for engaging with said

inner peripheral hole.
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21. The apparatus for magnetic transferring according to claim 20, wherein

said boss is provided with at least one cut opening in a perimeter thereof.

22. The apparatus for magnetic transferring according to claim 17, wherein
said exhaust unit functions to contact said master disc with one of said magnetic disc
or said dummy disc, and said feeding unit functions to separate said master disc from

one of said magnetic disc or said dummy disc.





