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 nagnetl EfgﬂgﬁgﬁGOBg
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 width with a high

Genatty. 1 n SRGRETIC TRANSESR FRERHETACMSD P CROLERE TRANSEREC o

flotage of a floating magnetic sllqig‘ﬁkﬁg respect to a magnetic recording
medi umin keeping with high recordi ity, 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 present invention relates to a method of magnetic transfer and an apparatus

fof 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.



the head to accurately scan a narrow track. In a currently avail able hard

di sc drive wusing such tracking servo techniques, a servo sig
tracki ng, an address data signal, a reproduction clock si gnazaa;m[geﬂ;ugqq:ie

are recorded at regular angular intervals in a round of the disc. A
driving device detects and corrects a p?sition of the head using these
signal s reproduced by the head at predetermned tine intervals, thereby

enabl i ng t heHBRAGrdcRifCoIveehliftes! 6PEE RGAYIIAY %hﬁg}p%ﬂ[&&? r618Gn OédCI' for

above-descri bed servo signal, the address data sign e reproduction
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scan accurately over the track, pasitionin accura;:y i's rﬁ t
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signals qver, a.l arge nunber of trac I]e positioning the head with a

hi gh accuragdusing tﬁgset fgn FJPBIQ@GE‘ﬁ%’r gl@t {364513& ar@etmpeémlwenta&ls at

the sane ji in order to increase productivity. Secondly, it costs a |large

amount ofthﬁ’iréﬁ&?n? ing the lraddo| sgap everthsdrackiaccheatelyr vo witers and to

mai ntain them These problens become nore serious the nore the number of

tracks i ncredi®es thesabpverdeseribed senvp signal otheaddress data sigualetheasphminetion

proposed a nethod in that a disc called master disc, on which a conplete

servo datcdogkssignaliandrihe dikecaramised as sefercact ajgnats fortthe heathgnestanaedinatelyt o be

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

di sc in 2ver @eTiradi)3 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-pufpose 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



3 batch by externally inpressing energy for the magnetic transfer, thus
formatting is perforned instead of using a servo witer. A nmagnetic
transfer apparatus described in Japanese Patent Laid-Qpen Pu? 3802008
H10- 40544, is now cited as an exanple. The above publication discloses a
nmet hod including the steps of formng a gagnetic area conposed of
ferromagnetic material ina shape of a pattem corresponding to data .

si gnal s on katelubyaedemhlly impressing endrgyfoe plac enagnetis ttemsfirs thusoformeBiipels ¢
transfer, making the surface of the master disc for magnetic transfer to be
in  cont actpasfonmed instehd of usingen sergoeiriter.r ecor di ng medi um of either a
sheet-formor a disc-formwhereon either a ferromagnetic thin filmor a

coated | ayer oA fraagwstRgneinster B tus desefibEY . i NGphRsRr PafchtO? afd-Open
magneti c recordi ng nmedi um a rragng i zed pattern in apshape o?glt he pattern

cor r espondi PgblicatibheNeaHa 04533l & d Ry PREd 99 ahRQampRst er disc for magnetic
transfer by applying a nagnetic field of a predeterm ned nagnitude.
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[ hysi ¢al ontact with . the magnetic disc. _
magnetic head -ﬁ?nkne Whireon either a erromagnetic thin film or% 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



In other words, although the magnetic transfer apparatus disclosed in

Japanese 2 3 O CT 2003 4 Patent Laid-Open Publication, No. Iﬁg n
; b 001 2003

conplete the formatting instantly, it requires a strict sur _

on the other hand, in order to ensure practical use wth the foregoing

cl earance between the head and the disc, gince the master disc for
magnetic transfer and the magnetic disc come in contact over the entire
surfaces. |PataatdiaiddapeniPulbliedtmpe tor EUOr40 54, oeulcamplath thesforagiting msthntlss
magnet o-optical discs, optical discs and the |ike are advanci ng toward

hi gher perit sequirese stuichsusacgosmnsialj ;g thet dthenhagl, ih ned@asathsoapprictivalané so
on in recent years, and demands for higher density recordi ng nedia have

been ri si ngwith the émieggingndearanid betieen akly hembamhtheakiss] @ffvel the ARG \Bsc for
Di sc-shaped recording nedia having high accuracy and high reliability are

necessary imagietiy trisferaid theqhagenRnilse cothb e b6t SRS ehliredhirficgent
need to manufacture di sc-shaped recording nedia with outstanding flatness

d th {dnhoud; 40! Lpe 4 C eLc. kN0 Aicne
and smoot hnessin apddition ‘ﬂlsca?lﬁ@r%ﬁ ”re%rcghgi frfléﬁlta $ifch Eﬁem etidd discs

recording of data. On t he con , Tt Fcult for t above-descri’bed
i . . W | .
parti cl os. (A A0 HRERIdRAS ricl st B IE f1Re BE' Svenbie’ MFLA igher
cur  ace.of TOAATEE LR S UNATAR, By o BB Sire ARG 0N 3 Bt
' d ' ' . f d are overl.apped together, Silicon
s lsed genara Sl ddndtor Bidtey @h@f%h%eiqoﬁl:& ree&amha% SRS it ke
cxampl o, " bigs aHPthecidy e is RS Tid Shtyietise tiipedioapulivh Mrdehivo: n
g)ﬁgggl gs 3;%eghil¢ﬁlgﬁgw$ﬁl%.di sc side, and if on the other hand the
magnet i ¢ dilll acciitacy apd g%h{%l}q ility are mecessary in order to meet such demands,

‘therefore making it an urgent need to manufacture 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



hi gher hardness such as glass for exanple, foreign particles |ocated on the
magnetic disc produce defects on the nmaster disc side. In th

the defects are reproduced on all of magnetic discs to which 9@%%5
magnetic transfer is perfornmed, thereby making it difficult to manufacture
the magnetic discs of high quality efficiently and steadily. Accordingly,
the present invention is intended to realize a magnetic transfer apparatus
that is cap@Bgectss teeosieratseperdomeed,ctherehys neaking ibr di€ficulo toamahaficture the
magneti c discs of high quality by decreasing size of such small bunps to a

| evel not meageetisdischef mighisjvality effivdertly midesteadilyrrors in recordi ng and
repr oduci ng. SUMVARY OF THE | NVENTI ON A net hod of magnetic transfer of the

present i nvent Acnoidingly it pessent im@ntioatogdtdndedudi Ralizba sigpstiefralsase! v
contacting a nmaster disc for magnetic transfer, whereon a maghetic filmis

formed, . widgparatasirthacts ehpableRiNAldutatd SEeURETARSTR inf SFARTRIRRLuTdRLCT
Is fornmed, and nagnetically transferring a pattern of the magnetic tfilmon

the master xﬁhgﬁetf&disﬂéigﬂﬁfghfcﬁagﬁ%m?g?fgcf@%ﬁ%ﬁﬂ?e 8 Eﬁ&Fég?anfl blubtps tgga?lgﬁél: 1§ot

di sc using an external magne eln the magnetic tra

carried outiogys@i hag1dnhe ' hSG1; .epeat i ng
sucti oni ng z‘a)ndu fg{g eIJ(E:Is%c eedia%ggg %Vgg?ggt%ée@ngﬁ@ﬁr%é%{%?éﬁgzsgsl%&ﬁg‘r magnetic
transfer and a dunmy disc, when making the master disc for magnetic

et hod can maintain a sur facn SARY OF PR IRVENEFON, Tetic transter in
a snooth condition free fromforeign particles and burrs at all the tine
di'sca of i gh SubloRi O hfher Bafie e AT GRRM 8, € AT HaShte
probl ems,  dfethod including the steps of closely contacting a master disc for magnetic transfer,
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



far as the magnetic discs subject to. the magnetic transfer are concer ned.
Al so, the nethod of nagnetic transfer of the present inventiozrﬂ ﬂgﬂezg{ga

i ncludes defect detection neans for detecting defects on a s 0
magnetic disc. Wien this defect detection nmeans detects defects in nunber
equal to or greater than a 2 3 OCT 2003 64 predeternined nunber on the
surface of the magnetic disc, the magnetic transferring is carried out by
pl aci ng it pmdeteominadommber wi the wirfaes ofthaiinagnétie divegthetmagiatansdmsferringnl y
after repeating an operation of contacting and separating the nmaster disc
for magnetiscatnaheteby placingitdurolysedéatadtovith apnasiet disoifoethapuetie trankfer,
tinmes, and replacing the dummy disc by the nagnetic disc not subjected to

the magnet i enlyraftafepeatinghan adpeyict 6P coflabting andr patifidotheBlabRd &ic for
magnetic transfer capable of ensuring the magnetic transterring of high

qual ity i ntraapReietriatsfl Seith f00umny W8I #Prédetbimified MAGEr 'bE théL YR P
regul ar mai nt enance of renoving dust and foréign particles on the master

di sc for magpRicht ﬂ}%@ﬁ?ﬁnlgg didd B¢ ﬂr%ﬁﬁ%lf%irci c?,\i]é 6 s'ﬁ[)_ﬁe%?&f tolthY \;ﬁ\ﬁg#%gﬁ Hinﬁﬁg.i on

on the master disc for netic tra ere contacting
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on, from nas g

magnetic transter regi the er di'sc ror .
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magneti c tr.agifeﬁéiéﬁﬁ.ﬂpl acin h% 1‘ster disc for magnetic transfer in close

contact wit'H PAGREC UBHET-af t er repeating an operation of

ontacting an arating.a du Jmaster disc,with the nmagnetic disc for a
(p:)r edet er m'gne ddﬁ“ﬁﬁgqnore, the preseiit invention, a region on the maste(i:'] disc for magnetic
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transfer where contacting with and separating from the dummy disc is 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



of tinmes, and replacing the dumry master disc by the master disc for
magnetic transfer. This nethod is able to renpbve foreign particles on the

magnetic disc, thereby realizing an accurate nagnetic transéﬁj wma
assuring a remarkably smoboth surface and high reliability. t IV an
apparatus for magnetic transfer of the present invention is to mnake a

master disc for magnetic transfer, whereon a nagnetic filmis fornmed on at
2 3 OCT 2003 7 least one of surfaces théreof, in close contact with a

magnetic disc, and to netical transfer. a _patiern of the.magnetic film
ot he. s Gt GHECo SpriARERTRHEDY, Ya KIFH L PRt riinchiGe Beagd fo
appl yi ng an external magnetic fi el The appatatus . for eti.c transfer
Pel Ve ¢+ MeSStalR wBEer 6 Pt the HoeiLE AURAR o astet SRS bt anhehdis
data to be tra%nsferrgd is w.itten, a retainer slidably po?iti ned on a

gui de nmenbBROSEr oRighe m%ge%élﬁqut aplyngansitemamesnetia Aslds be appasiipor t
base provided with a vent hole for supportjng the magnetic disc or a dummy
disc, a fEEIMagneie iransfersinghrdas hegmastcnidisq Aar vragnehs| sanyiey, wheaeom a he
support base, an _exhaust unit for evacuating gas through the vent hole,
and a magnBtedetsrmargs] datacto baaraasicerediisvifien, a r@am@gﬁbgal@mpcmtm@d OITHe
foregoing structure is able to maintain a surface of the master disc for
magnet i c t gaidsfrmember 4os nefairfing daelimaster disedof nmgnetio rteingferpar supploets based
burrs at all the time during nmagnetic transferring, thereby realizing
manuf act ur provfidedhgriéh iacvatitsuale dbr Bugpoxiing theymagnptiaclise at laydmmnsndide, unp
occurs on the magnetic discs subject to the magnetic transfer. According to
the first fepdégg unit foheupplying gas intbhhe evens hptoopraddedinmtihoghpairt basgrel i C
transferring a prestored pattern of data signal froma magnetic filmon a
surface of eghamsuait for svateattng gad daough the vent holsphad: Mgnet for hfgingsai d

met hod
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



conprising the steps of cleaning said master disc by contacting with and
separating fromthe magnetic filmsurface of said master disc, with and
froma dumy disc; overlapping said master disc with said nmag [ '

after said step of cleaning; and nagnetizing said magnetic fﬁ%ﬂ@ﬂma
master disc. According to the second aspect of the invention, there is
provided a nethod of nagnetic transferring a pattern of data signal froma
master disc into a magnetic disc as a npgnetized pattern of the data
signal, by overlapping said master disc on a 2 3 OCT 2003 7a surface of
sai d magnegigadll §€ saiHa gt RPGRE Atd B AadiR } 6 thhdRRiRA dh SRRkt

di sc, said naster %Elusc ﬁ vei ng sai dcli&dmagnet C ?ﬁ%nfor%eé tﬁereongﬁﬁn aSs 1<:ipe

of the paHfsﬁrQaiﬁ%ﬁ&éx?ﬁ&gith/tir}iéisé‘id%ﬁgﬁét% il {ﬁ%ﬁﬁtpéliegﬂaih’a§ st gpiod

conprising the steps of repeatihg an opération of contacting and ‘separating
a dumy ma | L §: L.dmagnet] g disc for a predeterm ned
nunber of P%%%%Ogﬁap&%g%ﬁgg%&;&%@bgg|ﬂF %gﬁ@bnt acting said master disc
with said magneti.c disc., after.said %tep of repeating. According to the
third aspect of Sﬁlﬁém?tﬁ%ﬁ{’%’ﬁ{ﬂrt%@]eé RS (H(r)ovi ded an apparatus for magnetic
transferring a pattern of data signal froma nagnetic filmof a naster
di sc for magnet I'¥PeRHRAS AMePPEAHON Miocontactiteand EparRting & shHaEY mgsienidisc
master disc, with said_ magnetic disc, and by applying an external magnetic
field, saiWitheaideirom sadd nagpetiadisstipr 2 predet¢mpined gumber of timgsdandignet i ¢
filmfornmed on at | east one surface thereof,

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.



sai d apparatus conprising: said master disc, witten therein with a
predeterm ned data; a retainer disposed slidably in positio [

menber for retaining said master disc; a support base prov?%gg[ﬁ;g$2ﬂﬁ3
with a vent hole, for supporting one of said nmagnetic disc and a dunu-ny
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

hol e; and a magnet for applying the magnggic field for magnetic print. 23
OCT2003 7b BRI EF DESCRI PTION OF THE DRAWNGS Fig. 1 is a flow chart show ng
a process in a first exenplary enbodi nent of the present invention; Fig. 2
is a sectional view of BRIEBESCRIPIIOINOREMTHEDRAWING®R first exenplary
enbodi ment of the invention; Fig. 3 is a sectional view of the magnetic
transfer apparatus depicting a state wherein a master disc for magnetic
transfer and &iglunizia flowccharesiohviaglayprodesdntafitst exeiplaaemiidigent of thee
magnetic transfer apparatus of Fig. 2; Fig. 4 is an illustration depicting
a surface pﬁgghqnv@@&ﬁﬁ disc for magnetic transfer to be in contact with
the magnetic disc in the first exenplary enbodi ment of 2 3 OCT 2003 8 the

i nvention; Fig. 2 is a sectional view of a magnetic transfer apparatus of the first exemplary
embodiment of the invention;
Fig. 3 is 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



Fig. 5is an illustration depicting an exanple of a shape of a boss on the
master disc for magnetic transfer in the first exenplary enbogli 1O
invention; Fig. 6 is a graphical representation showi ng a chaﬂgérin:agémﬁﬁf
pressure with |apse of tine in a space S by suctioning and forced feeding
of the gas in the magnetic transfer appagatus of the first exenplary
enbodi nent of the invention; Fig. 7 is a perspective view of a magnetic

di sc depi ctthagnwendioat e wherein it is nmagnetized in one direction; Fig. 8

i s another view of the magnetic disc depicting a state wherein data signals

correspondi ng Fig. 4 is bapHusttativat depicting an eRa@PES bEa RRApe 6f a HoBRShH Ehe fHaSteri S
recorded in a predetermned area thereof; Fig. 9 is a drawing showing a

process of dingfietrhagretianedmefdriinghél fitst exbAPMIS enfUdiRRPBE SNy Entforshape of
pattern formed on a nmaster disc onto a magnefic disc; Fig. 10 1s a

gr aphi cal reprp@eeti@hig%gglﬁgme Ses@nffiba ¢ a{\}h@lgg Qkhﬁ%@iﬁgwp&géﬁ@wi@ﬁ?@é@ ng

apparatus on a surface magneti c di sc eon gneti c transfer

Eboai mont o TS 4 SERR D by SEElg ARATR K Rhide 6 1d %é%ﬁ*??@f'gﬂi%’ﬁgw g
bodi rent (o | ar '
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Showi ng a1 el dPort et RESRCHITE R bt leartte Birt AR E s RRBRL e

di sc and nypber of .repeated cycles of suctioning and pressurized feeding;
Fig. 13A ién%ﬁlqtﬁnglél?gﬂ?pﬂ'ﬁcg%bw ng burrs produced in an initial stage in a

edge ortion Qf ag.trac attern forned on_a ter disc fqor magnetic
trgnsf gr; 5 3 ]%%Tgﬁ)@lptﬁetp Giew of the magnetic disc H&%)sict?ngastatew erein 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;



9 Fig.. 13Bis another illustration showing burrs produced in a stage
after suctioning and forced feeding are repeated; Fig. 13Cis an

iIlustration showing a bunp fornmed in the initial stage on th rogheg C
for magnetic transfer; Fig. 13D is another illustration show %326&]}2003
formed in the stage after the suctioninggand forced feeding are repeated;

Fig. 14 is a schematic illustration showing an exanple of a signal area on
a master di scFigr13Rgisetnothier aiflab@atiom showihg rbhrreXReahedd iANROSaEE MG
the invention; Fig. 15 is an enlarged schematic illustration showng a

portion of subtiofiingnaid frenl fedmpms tépeatddsC for magnetic transfer in the
first exenplary enbodi nent of the invention; Fig. 16 is a sectional

schemati c il | uBlg aBOK aHMhAEtRPHIW AR zpbuhﬁﬁ‘f hi¥en it stipldn' file

disc for magnetic transfer in the first “exenplary enbodi nent of

i nvention; thhder dicifSr Ma *&%ﬁgﬁs'ﬁr.show ng a process in a magnetic transfer
nmet hod of a second exe ary enbodi nent of the present invention; Fig. 18
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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



recorded on a magnetic disc after magnetic transfer is perfornmed by using a
dummy 23 OCT 2003 10 disc not coated with lubricant; Fig. 20A Is
illustration schematically depicting a relation between a ma ar 13152093r
magneti c transfer and a dummy disc during suctioning and forced feeding in
a third exenpl ary enbodi nent of the presqgt i nvention, wherein the forner
Is made larger in size than the latter; Fig. 20B is another illustration
schemat i caldisc efpicatédryith Inbiiedritpn bet ween the master disc for magnetic
transfer and a magnetic disc during the suctioning and forced feeding,

when posi ti oniFig. GDA! fsearl Hhiseration sehimbteally dopiehiag e fedficibebtcdh St mabRd
been installed, in the third exenplary enbodi nent of this invention; Fig.

21 s an | Idissfrahi@fuenuisn 4 LABLPIRE ABAREKHORGHAR ahATorRLELAE S

for magnetic transfer of a |larger sizé wheretot isc1s C
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a flow chart show a‘process In a net1 ¢ transt’er apparatus o

fourth exenpl fYnﬁ%@?ﬂﬂ%@tlaﬂér- he present invention; Fig. 23 is a
graphi cal representation showng a surface of a master disc for nmagnetic
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Fig. 21 is an illustration 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



2 3 OCT 2003 11 referring to acconpanying figures. The present I nvention
relates to a nethod of magnetic transfer and an apparatus (o]

transfer, wherein magnetic transferring is nade by overl appi ngmgt m03
disc for magnetic transfer onto a nagnetic disc after the master disc for
magnetic transfer is cleaned by closelyq ?ont acting a surface of the master
disc for magnetic transfer, on which surface a magnetic filmis forned,

wi th a dumryfediisg to hecosmpanyadg fiperebol | owi ng exenpl ary enbodi nents of the

i nvention, what are described pertain to-the nethod of magnetic transfer
for magnetically transferring a pattern of magnetic filmof the master

di sc for magnéfheptesemtsiheentint elates t & avgthod of mdpett afansRe AU gatugnd
the apparatus for magnetic transferring. FlIRST EXEMPLARY EMBCDI I\/E A

net hod of fegmagnetid tramses iwlrpcinanagiepiaraindferfiaf lﬁﬁﬁﬂ@%\fe&ﬁﬂ 18 a Bhstdr

first exenplary enbodi nent of the present invention now e descri bed

by referri dsct for rﬁh?aetib frBnsfedbnfo 8 méenekicWUisd akier thd hﬁé‘té%@&é E ﬁi@ﬂfﬂ&é{: he
r )

nmet hod of magnetic ansfer of this exenplary enbodi nent

first a feHaﬁQWQ?El&nEB' élbk%l;r%ﬁ% £k HQ@@E? thd ﬁ{ast n&iﬁ@'?&em[a%he{i _e

like is forned as a magnetic | ayer on a sur ace of a reg ] netre the
. s

Sput ter' ng emthea anictfaieeihEhefe finfic forhied] @1"*@%@% AB5™n t e

forced f eed: na oroagt 5@3@@*@&%&%@&” @dpasﬁtﬁt%@ﬁm i nﬁ“ B A ac

L‘JWSPEEH‘&SH mée%ém‘ 5 4 A oL mBRRF Y& traBRfET 49 mpeRHacaly transtotring a

pattern of magnetic film of the master disc for magnetic transfer onto a surface 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



2 3 OCT 2003 12 dumy disc is replaced with the nmagnetic disc. Here it is
prem sed that the master disc is installed in the apparatus hn

Next, a process shown in Fig. 1 for magnetic transfer wl| ?esdm;amsl n
detail by using Figs. 2 to Fig. 5. Fig. 2 is a sectional view of the

magnetic transfer apparatus of this exen‘@#ary enbodi nent, show ng a state
wherein the master disc 2 and the dunmmy sc 1 are separated with respect

to each ot emmyidisc 8 repved arigh Ry mapaétee dhen Hée iMRSiemisidthat thdhdsiche
dummy disc 1 are in close contact with each other. Fig. 4 is an

Il lustrati @hsc igeﬁ)g;tﬁmgédlgl@le(@?hﬁ&%ﬁs e fagee 3 of the master disc 2, with
whi ch the magnetic disc contacts, and grooves 4 extend radially fromthe

center of the t | : h ' t : . .

ot oxi mat el y oy R ores sBouflRETL 1 mbefelt AR b BE\ehived i dogpil

Is repl ace@avﬂsiﬁgﬁ%ggqgﬁésdi sc after a process of suctioning and forced
as. Aum i

f eedi ng of . u'sed. as material of the dummy disc. Siliconis
socd, oo, T 1, 2 G TRRA o) O Bt b B RS S By bl
he- cont acerbimet shEFiEEs S sEhamain the mASh disnartpd ne TR diffol St er
s Sect i onSEPARSHgYE repkRt fo HEh9T0GTD g phc SRsgher e hobeamadontisin
and 1 engdgud e iRy dhas | 35 pleraromariovih code ofiarn g Ais @ liusationap.
A support base 6 supports the du disc 1, and it has a vent hole 7 in a .
center for depiskingg gpntachspefaes deoBthesnragier dist 2w svithgvhiol the magneticydisc
feedi ng gas between the master disc 2 and the dumry disc

contacts, and grooves 4 extend radially from the center of the master disc 2. A depth

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



1. The gas is exhausted by a suction punp 10 connected with a gas outlet 9,
after passing through the gas outlet 9 and an exhaust val ve mﬁ
controls exhaust of 2 3 OCT 2003 13 the gas. Further, a feed fm
the gas forcefully to the passage 8 through a feed vaI ve 13, and the feed
val ve 13 controls a supply of the gas. IRsthis enbodinent, the feed punp
12 is provided with an air filter of 0.0 gm thereby avoiding foreign
particl es Itheges. Foethef).alfted pumfyr binfézels the gaslféroefidlyuiol the ipasmget®ttpasglage
8. Aretaining arm14 for retaining the master disc 2 holds the master disc
2. Al t houdbed hslve 18; endthefabévahé 1Gaiomitmilmw?lg©@ﬁle fi. Udithig aetidiimenand
so on, the master disc 2 may be vacuum chuck y suctioning gas froma

th h hol
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escr bed RORGERTH g reeBigias 48, ashesmh B &1 i ng 1o Fig. 2. a process

of separation farced feeding will be described irst. The gas is
supplied into eergfé‘é%‘%ea@ﬂﬁ bspg?ed’c PRgitioned rigey Ielgla,mie; ént%é’el'flcal

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



exhaust valve 11 is closed and the feed val ve 13 opened. This causes air to
be fed forcefully into the vent hole 7 in an upward directio S

an arrow Ain Fig. 2. This makes the air fed forcefully into%ﬁeﬂﬁ}&me
7 to push up the boss 5 upwardly, and the air is fed forcefully further
into the grooves 4 as shown by arrows B. ]he air 2 3 OCT 2003 14 fed
forcefully into the grooves 4 spreads ra&lally froma center toward an

outer per ifpliefoyceflly Hatordss gtosties c4 Aptdads uabiallpefrohpavasmtd toWtdt S1F oftdr
gets out into the atnosphere fromthe grooves 4 by passing further through
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period of XI 1. second thereafter, in which the gas pressure of
about 130 3&5‘5 ﬁﬁgﬁtﬂ’{gﬁ&ﬁ t he atnospheric pressure, is nmaintained,

corresponds to.th tate shown jn Fig., 2 rein the naster di.sc¢ and t he
TKERE ]y e il ik ey Mgy o
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outside, since flow of the gas between the two is accel erated.
step. In Fig. 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



In this exenplary enbodinent, a distance between the dummy disc 1 and the
master disc 2 is controlled by setting an upper surface of tanzﬂm
arm14 to cone in contact with a |ower surface of the guide 1 en
the master disc 2, together with the retaining arm 14, rises by 0.5 mm
froma position where the master disc 2{ks closely in contact with the
dummy disc 1. A process of nmeking a close contact by suctioning will be
descri bed nmeferribg t@F . GCT 2003 15 referring to Fig. 3. The feed punp 12 is
stopped, and the feed valve 13 is shut. This allows the retaining arm 14
hol di ng the meBhefeedi pomp TDissiepped)vanbti@d feelwalvs 10vie shat.0Mhis aHodstthe
master disc 2 is disposed on the dummy disc 1 while the boss 5 stays in its
engaged posetaiifg\wrinhl4 helding ee RRASteP ARcal tdRlofefovihiPardliyBy it @&njweiight,
Afterwards, the exhaust valve 11 is opened, and the suctioh punp 10 Ts
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dummy disc 1, ﬁﬂr?né: i process, 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



between the dummy disc 1 and the master disc 2. At this nonent, the foreign
particles caught between the dummy disc 1 and the master disc 2 |odge in or
produce defects on the surface of the dummy disc | w thout ‘
surface of the master disc 2, since hardness of the dummy d%?gq}g 29\%1
when the dumy disc 1 and the master di 3§ 2 are conpared of their
hardness. In addition, snmall anomal ous bunps present on the surface of the
mast er di S@o&e@p@dﬁﬁd&héf@@%bﬁrg diate @ Eldyg dofitace! ose contact with the dunmy
disc 1. A period in which the gas pressure in the space 8 is about 30kPa in

Fig. 6 2 3 OCTH@REverl bhAIdfahe ek A rleb@s A RAGhRd 8 terRfdcsLABE AiaAct .
However, shape of the grooves needs not be limted to the one described
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and the dummy disc 1 may be di spos e grooves 4 have a
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valve 11 i A feed valve 13 is opened, and the feed punp 12 is
oper at ed. %‘g}n%g%gidgtct ien fed forcefully as shown by the arrows A and B,
the master di 2 moves. tagether. wi th the t.etainin rm 14 by the.fqqce
of the for ced- Mo JRPOCess P Ebabiol vt Fifo 710 biitis ol agnid? Pidis, 1he
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of the du disc 1 to the outside tqogether with the gas fed forcefully
fromthe f 2 mexss together with the retaining arm 14 by the force of the forced-fed gas,

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



After the aforerrentibned suctioning and forced-feeding are repeated for a

predeterm ned nunber of tinmes, the dummy disc 1 is replaced vmth
magneti c disc 100, the aforenentloned process of suction is e @aGﬁ'e%ﬂg

the magnetic disc 100, and a process of inposing nagnetic fleld is carried
out while the magnetic disc 100 is in ajposition of close contact with the
master disc 2 as showmmn in Fig. 3. In other words, a nmagnet 17 is noved in
a direct i ormagnedr 7dnr one omplethomatiom or Hige i3 atdireatiohaf@ oif@imfersnoefofithe

master disc 2, and the novenment toward the direction of arrow Dis stopped
when a di stmagmticaii‘sa 10 deneslimetionxf aataetopy E. nm Next, magnetic field in
a magnitude required for the transcription is applied by rotating the 2 3
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the direction ﬁ?&?%ﬂé glagnet 17 is rotated in a direction opposite to the arrow E in Fig, 3
after the master disc 2 and the magnetic disc 100 are made to contact evenly with the
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



to the initial magnetization nmagneti zes nmagnetic parts 26 on the master
disc 2. It then records the data signals, which correspond to the shape of
pattern of the magnetic parts 26 of the master disc 2,1 on ?r%c@ﬁe'frﬁ[ﬁ}@
areas 116, which also correspond to the magnetic parts 26 o he mast er
disc 2, of the magnetic disc 100 overlapggd with the master disc 2,, as
shown in Fig. 8. Arrows shown in Fig. 8 indicate a direction of the

magnet i ¢ fitB¢ anagneticrdismé00 aed maghetizedtpattesd eorresbonding es dicldstai sigmilé b
magnetic disc 100 during this process. Fig. 9 shows what is taking place
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(200 £, LTS A5CHRSIMBN o et 0805 e G U O
o 2° Dlaken aBARELASIdLe i OSSR I L AR e
e AR 6o U SR RO S P
E e B AL T L R R RS W A o
e AR AT Wk e
AL e X

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 |
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after the agove gescrld[;md operation of suctioning and forced feeding was
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magnetic disc surface on which magnetic transfer was made with this regular

magnetic disc 100 replaced after the above described operation of suctioning and
forced feeding was made 100,000 times using a dummy disc. Table 1 shows a
relation between depth of defects and number of the defects in this case. It is known
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.



fromTable 1 that there are 2 defects having depth equal to or greater than
40 nmin existence in the surface of the magnetic disc. It is obvious from
these figures that defects previously existed in the magneftlczadose'rdggngo
the anomal ous bunps on the master disc 2 decrease substantialTy because
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of magnetic transfer.

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



operation of suctioning and forced feeding using the dummy disc before the
process of magnetic transfer. Wth regard to the dunmy disc, it is

necessary to replace with a new dumy disc if stain or a nugrbSrog‘Tfm@ggn
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enmbodi ment .maggrdise. because no dinple is produced on the surface of the
dummy disc, if there is a foreign particle higher in hardness than that of
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disc. This can be a cause o ect, as the el gn particle produces a
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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.



present exenplary embodiment, this is not restrictive. A disc nmade of
alumnumw th a plated [ayer formed thereon may be used as @guﬁ]&'ﬁdﬁéa
It is preferable to use a material having ferromagnetic progegt cilUE
Co-Re-P, Co-N P, and Co-Ni-Re-P for the plated layer. Formation of the
plated | ayer having a magnetic property CQP the surface of the dummy disc
provides the follow ng effect. That is, t hough the magnetic filmon the
master di sc 2 Pheimsastdrfdish2 shewhen Fig skislebyribdein dasidaethis 6pes.at i on of

cl ose contact and separation between the master disc 2 and the dummy disc
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magnetic disc after the varnishing process can fenove
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mester di S%e z‘ecord%d on magnettic ﬁltscsin tltne signal area 2a. For instance, a master disc data

pattern in a shape of pattern corresponding to the data signals 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



which gets in contact with a surface of the ferromagnetic thin filmon the

magnetic disc 100. As Fig. 4 and Fig. 14 are schematic il | usirats ,
signal area 2a in Fig. 14 is conposed actually on the cont ac& gtﬂ@ﬁeﬂ)ﬁg

excluding the grooves 4 in Fig. 4. An enlarged view of a portion A circled
with a dotted line in Fig. 14 is shown sgghematically in Fig. 15.- As shown
in Fig. 15, there are forned digital data signals to be recorded on
magnet i ¢ dicfdh¢ harddise nginglthe mestalisd-of thinsivantien, andhstherd dissds Bailainto
pattern in a shape of pattern corresponding to the data signals described
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a position corresponding to pre-format recording. In Fig. 15, portions
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and so on arranged one after another in a direction of a't Wth
respect tomgtrgck 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
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di sc using the master disc of, this invention, and the hard disc is built -
into an eﬁéIIB%%PGfOt?%EﬁH?ﬂlWe?% E-Be dayout patemyeorsespoadingdiontestata pignals,
tracking >and Ofego%]a%nseﬁc 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.



etc. may be nade using a nmagnetic head in the hard disc drive. A sectional

view of a part of the area shown in Fig. 14 and Fig. 15 is depj &t '
Fig. 16. As shown in Fig. 16, the master disc 2 includes a di z&at&rmﬂa

substrate 41 conposed of nonnmagnetic naterial such as a silicon substrate,
a glass substrate, a plastic substrate, o)gnd the like, of which one of main
surfaces, i.e. a contact surface 3 at a side whereto a surface of the
magnet i ¢ di sc Ioalditors thickness atthe fewomagnetic tiin ilmetdemnds 42 4 bit kengtigpe
of a plurality of fine |layout pattern corresponding to the data signals,
and f er r onesgheation mhagnetizhiien 68 theemalnelid revondinghaedgnaid @ Miak thickidssist | n
the recesses 42 of the substrate 41. Many kinds of magnetic material can
be used as thaendgnetioimgneBut, thbithickhés® f30 hirto 0BT MAAbE aPB@peiatsin the
material, sem -hard nagnetic material or soft nagnetic “material. Any t

: : ¢ I : )
material i scageoptfobimafel SftoRRnAtelCRRnd FRBR fléfgé@,[)%p{r?ﬁﬁ’ﬁﬂeﬂf ﬂjbda%ug%l igy

signals into a magnetic recording ron, I'Ton-co .
i donsi (5 o Phar AEiaizaioh OF > BhentlE JoRbihe Rfult S rRiRARAK o1
mgnet i ¢ 1 coarinuoRgSELr e unghotiotl PEU RTINSO SO liyh T,
Gan not be’ mad ¢ Ao REFREHARe Yudfar e ool it B, ARbEbIEf Biake A Bt
2000, o o S gafloh kA 4 e P TRORE b S B Famo
donsi ty " of A HER R AL 4§ e SFiratbmetis thinofira SFaviggd gn dae Eiesiesr ¢

used. 2

3 %, %:)(%fogxczlﬁng them during a pre-format recording in order to obtain recording
signals of excellent quality. It is also 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.



In addition, a thickness of the ferromagnetic thin film 43 depends on a bit
| ength, saturation magnetization of the magnetic recording nmedi umand a
filmthickness of the magnetic layer. But, the thickness of 3§ @€T02603
nm may be appropriate in the case of, for instance, approximtely 1min
bit I'ength, approximately 500 enu/cc in jsgaturation magnetization of the
magneti c recordi ng nmedi um and approxi matzel y 20nmin thickness of the
magneti ¢ | ayerMsthadef forging the reessestindyidgdionrthe birfaca®f the thaterr dsORHRY
such as the above, it is desirable to make a uniform nagnetization, based
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inlaid in.the fefes chait of processes of this exemplary embodiment is shown in Fig. 17.

O..

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



2 3 OCT 2003 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 Iaseg% 290
beam ion beam or by machining. Wiat has been described in thi's exenplary
enbodi nent is an exanple of using a feeg punp for supplying air, but
nitrogen or other kind of gas nay be sup ?ied froma high-pressure gas
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Fig. 17 af er t he jmgneti.c tra sfer to the magnetic disc. The
magnet ictdh |d§50%ﬁ MW% %5"53' W magnetic disc, if
foreign partlgl,e .S not. obsfe ved in th ?"i Hovvev((i an operation of
sucti oni ng and % ARsngCHeR R &r%%ms %OB engragier dige % iy dohneeessariliien
a nunber of fog@i gn particles beconpes a predeterm ned, val ue e. three or

more in thdeQuE Hterthe smagnstip frangles pb sveryessingle snagneticiiise ?th: meggurgment

probl em of head crash as described previously if the number of foreign
particles ©&f thsurfaes eaghness of the master disc may be made every after execution of a

predetermined number of the magnetic transfers. 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



of the master disc increases and it reaches a certain nunber or hrmre whi |l e
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disc 2 of which a surface is deteriorated, thereby magnetic discs having
snoot h surfaces can be manufactured agai By In other words, this exenplary
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magnetic transfer of every single magnetic disc. The measurement of the
surface royghness of the naster disc may be nmade every after execution of a
predet er mi ned nunber of the magnetic transfers. O, it nmay be nade after
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master di S(x:nazde l|33f1 dgterc]:ltiurlgesrmacﬁ din%l%ls %?1 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.



particles found on the magnetic disc after the nmagnetic transfer exceeds a
predeterm ned val ue. The above also applies simlarly to the _du disc 1,
that foreign particles on 2 3 OCT 2003 27 the master disc 22§3Eﬂ§ﬂ'2003
detected by neasuring a surface of the dumry disc | during the suctioning
and forced feeding of the nmaster disc 2 ?gth respect to the dummy disc 1.
In other words, the foreign particles, iT present between the nmaster disc

and the dPredendesand bbsigreei of fheigy paptidles @ad aﬂh@%djpgécﬁ\ﬁljr f]ﬁdgéﬁ:tﬂ(ﬁﬁi a9,

and dinples are produced on the surface of the dumy disc 1,7 since the

dumy di sc obnﬂﬁﬂﬁdfﬁhe@hﬁﬁ@é‘é‘ﬂhieﬁidrﬂhwrdié@ hardness than the master disc 2
made of silicon. Accordingly, nmagneti€ discs of high quality can be
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determ nation for presence or_ absence of foreign particles froma condition
of the In Fig. 18, circular dots represent the dummy disc not coated with lubricant

(éample 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



surface of the dumry disc, since it has 'a snooth surface ftee ftom the
foreign particles. On the other hand,, the foreign particles on the master
di sc can be renoved efficiently if the adhesi veness of the durﬂTg @GT 2903

strong, since the foreign particles between the master disc the duo
di sc adhere to the dumy disc side. 2003 28 Presence and absence of
foreign particles can also be preci sel y dged froma condition of the
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to be strong in adhesion reign particles, in addition to be lowin

hardness asie@RpalieindtCdab] WaRlekricisC. In a word, it is desirable for
the dumy disc not coated with lubricant. Fig. 18 shows a relationship
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and sq ent the durmy disc coated with the lubricant on a
surface thgﬁéegllg%?fg%ﬁl % I s obvious, when the sanple D and the sanple
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defects on the ster discs are sane at the initial stage. To the contrary,
it is clearlqm the paastersdiseras ddoseigiparticle hag rernaingd ewetheonaster disgreven if
particles and defects does not decrease substantially after the 100 cycl es
of close céltesthasngt begmebaervad on the surface of the magnetic 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 depicting relations between the

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



In addition, Fig. 19A and 19B schematically illustrate envel opes of
reproduced signals, when the signals are recorded first, in magnetic discs
after magnetic transfer, and the signals are reproduced there BeOC'Fl 2003
19A shows the envel ope taken fromthe magnetic disc, on which magnetic
transfer is performed froma master disc,gfter repeating suctioning and
forced feeding 1000 tines on it using a“dummy disc coated with |ubricant.

Fig. 19B siifs foheiganpatiols 62keanfaroanlt bee raaoedd bydhs GuctlonMpi &40 T&eeat i
transfer is made-froma 2 3 OCT 2003 29 nmaster disc after repeating

suct i oni ng faedinf Geeweler #RGhAderl 9P 2andabe Adnithy Wsdcg @ dummy di sc not
coated with lubricant. As shown in Fig. 19A there is observed portions
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on the master disc .hal//@q bee enoved.conpl etely and the magnetic transfer

was per f or TREBHHE Bret@ﬁﬁ@'i‘?@ﬁ%e'di sc, since the suctioning and

forced feedin ve been processed on the ster disc with the dummy disc
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transfer of,  a thi rg exerrplfary enbod{ ment of the present
decreases because of a’spacing loss caused by a reduction in degree of contact

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



I nvention wll be described next by referring to Fig. ZgA Lo Fig. 21. This
exenpl ary enbodi nent differs fromthose of the first and t

exe%l arz enbodi ments in a respect that an area of close coﬁzgfma' 2003

master disc 2 for magnetic transfer during suctioning and forced feeding

between the master disc 2 and a dummy di,sc 1 conpletely includes an area
of the magnetic transfer when the nagnefic transfer is nade on a regul ar
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master disc 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 magnetxc disc in the like manner as the first exemplary
embodiment, and a magnetic transfer is carried out after the dummy master disc is
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



20A. Accordingly, this enbodinent allows a normal magnetic transfer over an
entire surface of the magnetic disc 100, and realizes manufac ﬁj t
magnetic disc 100 of high quality wthout causing a redUctiohuﬁ?D Tiﬁnaf
the servo signal even if a shift occurs in position of the installation of
the magnetic disc 100 with respect to th ) dummy disc 1. There are often
cases of using a magnetic disc 100 taken™fMormally in a m d-stage of
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Table 4

Depth of defects 20 nm 30nm 40 nm 50 nm 60 nm
or deeper | or deeper | or deeper | or deeper | or deeper
Number of defects 9 6 -2 2 ]

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 suctiﬁning 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



regul ar magnetic disc having a magnetic -layer forned thereon is installed
in the apparatus, in Fig 22. Then, a process of suctioning and f%%d
feeding is repeated between the dummy naster disc and the rra@at |28[]3n
the like manner as the first exenplary enbodinment, and a nmagnetic transfer
is carried out after the dummy master digg is replaced with a regular
master disc. In this process, the magnetic disc does not receive any defect
even t houghklunmytehesder discuansd the proeesd wisyctiasing randi foece fetdiny aratter fihaebgn
particles caught between the dumy master disc and the magnetic disc en
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disc is glass having hardness greater than silicon. On the other hand,
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Figs. 23 and 24. Fig. 24 shows a condition of tHe sur netic
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of magnetic transfer to the magnetic disc with the master disc for magnetic transfer.

Accordingly, this exemplary embodiment enables the apparatus for magnetic transfer
to the magnetic 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
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manuf act ure magnetic discs of high quality with extrenely snmooth surfaces.
| NDUSTRI AL APPLI CABI LI TY As descri bed above, in a manufacturing nethod for

magnetically transferring a pattern of magnetic filmof a na rAME
magnetic transfer into a surface of a nagnetic disc accordi ngSOOph‘EcZﬂm

present invention, a surface of the mastgr disc for magnetic transfer can
be cl eaned, kept snmooth and free from bu |55 by repeating suctioning and
forcef ul | y Wiertiingladmedds; bet ween a dummy di sc and the master disc for
magnetic transfer prior to the transferring into a regular magnetic disc,
t hereby realizing manufacture of magnetic discs of high quality.
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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 .



2 3 OCT 2003 35 What is clainmed is: 1. A nethod of magnetic transferring a
prestored pattern of data signal froma magnetic filmon a s

master disc to a surface of an unformatted magnetic disc, :zéndeZGIB
conprising the steps of cleaning said master disc by cont act| ng with and
separating fromthe magnetic filmsurfagg of said master disc, with and
froma dumy disc; overlapping said master disc with said magnetic disc
after said step of cleani ng; and magnetizing said magnetic filmon said

master disc. 2. 4T hﬁhmmdmmfofnagigabhc traesfefriny iavgoribgpridi otaiino 16! Airthet,
further conprising the step of inspection for detecting a defect in said

magnet i ¢ dicomyidieg théstepnefgrepetitivélyansfistingoarsbbshatMaie baid Mhser dWBOHRRN
said step of overlapping is perfornmed again after performng said step of
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cleaning said master disc is executed by contacting and separating the
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transferring according to claiml, further conprising t ep of
repetitively contacting and separating said naster disc W|th

5. The method of magnetic transferriﬁg according to claim 1, further

comprising the step of inspection for detecting a defect in a surface of a disc, wherein

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.



and fromsaid dummy disc for a predeterm ned nunber of tines, wherein said
step of magnetic transferring is perfornmed by contacting said nagnetic

disc and said naster disc after a predeterm ned nunber of repée}t )

The net hod of magnetic transferring according to claim1, fur t?]g [}Gﬁ- 2903
conprising the step of inspection for de%gctlng a defect in a surface of a
disc, wherein an operation of contacting”and separating said master disc
and said dummy disc is repeated for a predeternned nunber of tinmes before
magnetic printi g Theometlgal of mepinetic diasfirfing froediipdoesie oflickimswhes 6
nunber of defects detected in one of said magnetic disc is equal to or

greater thaghdrbin RirdeledsesMidi@ tndveeidisc & grtate@thsn hadrhRss of séuﬂ haghetiPgiser
disc. 6. The nmethod of nmagnetic transferrl ng according to claim wherein

an_ oper at i safd @RhAcdispg and separating said master disc with and from
said dummy disc is répeated for a predeterm ned nunber of tinmes after a
predeterm ned nunber of said magnetic discs are nmagnetically printed. 7.
The net hod of magnetic transferring according to one of clains 1 to 6,

wherein said oper qtﬂeoﬂleﬁfocf;gﬂh?dr%l ehie @ﬁﬂf&ﬁﬂgrﬁcbﬁﬂng%%o%laﬁﬁﬁtl Wig9

gas between said nmaster disc said dummy ~di sc d by supplying gas
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of magnetic transferring accor erern
har dness of said master disc is greater than hardness of said magnetic disc
and said dummy disc. 9. The method of nmegnetic transferring according to

one of clains 1 mome mwﬁg%mmagﬁ&a@&%n%n%ﬁg dolltding 8 Sfie'of JIANR 1403
har dness of said magnetic disc
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



10. The method of magnetic transferring according to one of clains 1 to 6,
wherein an area for contact of said naster disc to said dummy disc is

equi valent to an area wherein said magnetic transferring is (egf g0F2608m
said master disc print into said nmagnetic disc. 11. The nethod of nagnetic
transferring according to one of clains 33to 6, wherein said master disc

I s cleaned by repeating contact and sepa %ti on between said master disc

and sai d duiii oflisafd Adies didt, daAMastbSeRc icli‘l_ﬁvih%%‘i"d thonitid ﬂlﬁpfdr{&f%tagh%&%n
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pl ated | ayer has magnetic property of ferromagnetism 14. A nethod of
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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;



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

gas thereafter. 16. The nethod of magnetic transferring accorgign am
15, wherein hardness of said dummy master disc is |ower tharzjﬁ 9(91! Zogg

sai d magnetic disc. 17. An apparatus for magnetic transferring a pattern of
data signal froma magnetic filmof a ter disc for magnetic
transferring into a nmagnetic disc by contacting said master disc with said
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disc for magnetic transferring hav ing said magnetic filmforne

| east one syhéaefisthereof, said apparatus conprising: said master disc,
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evacuating t gas rough said vent hole; and a magnet for applying the
magnetic field for magnetic print. 18. The apparatus for nmagnetic
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suct i oni ng M&g gas via said through hole. 19. The apparatus for nagnetic
transferring atcording to claim 17, wherein said naster disc has a
plurality of radially oriented grooves arranged to extend froma

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.



center portion toward a perineter and in a manner not to reach to an
outernost perineter thereof. 20. The apparatus for magnetic &r X
according to claim17, wherein said magnetic disc and said dszIm
provided with an inner peripheral hole, and a boss is provided at a center
portion of said master disc for engaging ywth said inner peripheral hole.
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magnetic filmformed surface of the master disk (2) to thereby clean the

master disk (2), and a step of superposing, after the cleani nﬁ, t@é.lmisteé
disk (2) on the nmagnetic disk for effectuating the nagnetic tr r&f 00
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ABSTRACT

A magnetic transfer method which superposes on a magnetic disk surface a
magnetic pattern from a master disk (2), said master disc having on its surface a
magnetic film formed so as to have an array pattern shape corresponding to a preset
data signal, magnetized into the magnetic film of the master disk (2). The master disc
is used to magnetically transfer the array pattern of the data signal onto the magnetic
disk as the magnetized pattern of the data signal. The method characterized
comprises steps of contacting and separating, to and from a dummy disk (1) the
magnetic film-formed surface of the master disk (2) to thereby clean the master disk
(2), and a step of superposing, after the cleaning, the master disk (2) on the magnetic

disk for effectuating the magnetic transfer.



