7 March 2006 MAGNETI C TRANSFER METHOD AND APPARATUS BACKGROUND OF THE

| NVENTION' Field of the I'nvention 5 The present invention fMagreiddi a
magnetic transfer nethod and apparatus for magnetically transferring data
borné” on a master mediumto .a slave medium Description of the Rel ated
Art . CGenerally speaking, with regard to nmagnetic storage 10 nedi uns,. there
is a demand for increased storage capaC|t and | ow cost. Further desired
are so-cal | ed hi gh- sf8E¥ET He SKER| Yk W@hﬁﬁ?%bl e of

advant ageously readi ng out the data of a desired location in a short tine.
Exanpl es of these nediuns include hard di sks and HD (-hi gh-density)

fl exi bl e disks; 15 so-cal h%@K&f{@t‘fﬂﬁﬁ pyen %ﬁé%&-@ﬁ%&&' ogy, wherein the

magneti ¢ head accurately scans narrow w d rack to achieve a high S/N.
ratio, plays a substanti al gl@l@ b ahd aifi-ngibhe high storage capacity
thereof. A servo signal, address data signal, teplay clock signal, etc,,
used foF tracki nhewpthienta odfenaioni néerteal toCs utiddmg ilcn t20n&her rot ati on of

“the disk are "preformatted”,that is, recorded on the disk in-advance. The

magnet i ¢ heath¢d aget apppred-uso the rrapallicably teadsfigroung dasappefrer mat t ed
signals and correcting its position thereby, whereby the magnetic head can
accur at el yOBcarfMaHe™ pagkum 2 Rcé&ﬁﬁ?n‘@e‘i]dm‘t he currently avail abl e

prefornattlngtechnologlﬁ gk at at;: one track at atinme is
ion_o R t
recorded by use of 7 Narf%—%é’%—a—s—pemm%-recor ding apparat us.
Howev1er becaus%éﬂ'&@aﬁ%"%é&ﬁﬁ%’c’gd' Qgtﬁpz%%raéhu§gsmﬁn%tlc storage
10 mediums, there is a demand,for 1ncreased storage capacity and
low cost. Further'deSired are so-called highéspeed'access_
mediunms, which_are capable of advantageously reading'out the
data 0f a desired location in a short time. Examples of these
n@diumsihcludehardcﬁsksandHD(high—density)fléxibledisks;
15 éd4cailed.tracking'servo technology, wherein the mégnetic head
accurately scans a narrow width track to achieve a high S/N ratio,
‘plays a substantial role in attaining the high storage capacity

‘ —thereof. A servo s‘i'gnarl _address data signal replay clock signal,

ned

etc., used for tracking within a certain 1nterval occurrlng in
120 one rotatlon of the disk are “preformatted”, that is, recorded
- on the dlSk in- advance |
The magnetlc.. head is set so as to be rc.apab.lé of r‘eéding
‘out the preformatted signa,ls:ana correéting-_it_s position thereby,
Wheréby the r'naghet‘i.c head can accurately scarn. the track.
25 According to tlhé éurrently av'ailablenge_formatting technolocjies,

- one disk at a time, one track at a time is recorded by use of "’




expensive and the preformatting operation consunmes a considerabl e anount
of time, this process accounts for a 5 significant portion’#argh

manuf acturing costs incurred in producing preformatted di sks; a reduction
of said costs is desirable. Meanwhile, nethods of utilizing nmagnetic
transfer to achieve this objective, not witing one preformatting track at
10 a time, have been proposed. According to nmagnetic transfer technol ogies,
a master nedi RAGRd T3S S TEGCORTArS WPGEGEES nto cl ose contact, and
while maintained in this state of close contact,.a trans net i

f ) f
field-is applied FREPETD, Karevssy the fieor Feopat i FEPATREPTRE Faftdi ng t o
t he dat ) . i.0 t i i t f d
€ data (e &ﬁg&ld%%régdsfﬁygh£fggﬁg t%ﬂ%é?%r g?ﬁﬁ%&nﬁgb%gnhls ransterre

to the slave gheti transfe hods have n proposed in, for
exanpl e, Japahesi@ierdpesaghnac Rat efhe PullilCatbens NosecR3EL988y) 2183623, 10
(1.998) -40544, and 10 (1998) -269566. According to the magnetic 20 a
transf er ®ccsignifycantt heseidretdfodie mamEzicenrigi ek tavinagrasdd imneven
pattern corresponding to the data to be transferred to the slave nmedi um
whi ch is a nerpritding paatdarattededitheyy rediedmetsor pasaddnagset iis di sk or
the like, is prepared; this nmaster nediumis brought into a state of close
contact withi¢He28ve 25 nedi um then, because by applying a transfer
magnetic field, he etic. patter arr.espondi ng .t.o the data carried by
the 7 March 2006 REVENCR: (erRors of a1 08 MRS braphe mdd er medi um

Is transferfafhdQ (hes %Ib?_\é@tf?éj,i Wik &ﬂetigﬁe%]ﬁ’é LEL AR CALLEra HELE O M
wi t hout changing the relafive positions of “the ster nedi'um and the sl ave
medi um  thataisimephihkeet beerd WropBgea. renai n
o According to magnetic transfer technolodgies, a master
medium aﬁd a slave medium are brought into close contact, and
while maintained in this state of close contact, a transfer
"magnetic field is applied thereto, whereby -a magnetic pattern
15 corresponding to the data (e.g., a se;vb signal) borne on the
master medium is transferred.to the slave medium. Magnetic
transfer methods have been proposed in, fof example, Japahese
Unexamined Patent Publication Nos. 63(1988)~183623,
10(19598})-40544, énd,10(1998)—269566;‘According'to the magnetic’
20 transfer qccuﬁring in these methods: aAméster medium.having an
uneveﬁ pattern corresponding to the data to be transferred to
the slave medium, which is a magnetic transfer receiving medium
such as a magnetic disk or:the like,'is prepared; £his master
medium is brought into a state of close contact with the slave
25 médium: then; because by applying a transfer magnetic field,

the magnetic pattern corresponding to the data carried by the



5 stationary; and not only is it possible to perform an accurate_recording
of the preformat data, it beconmes possible to do so In-an (M‘%"P'éﬁ%@@/ short
tine. Note that the transfer magnetic field is applied to a conjoined body
formed of a slave nedium and a master nediun(s). 10 brought into close
contact with-one surface or both surfaces of the slave nedium by use of a

magnetic field eneratin ans | oyin el ectromagneti c_or permanent
magnet appar art]u‘ge( V\ﬁ g‘r‘i ‘$ %Ilss ggeﬁl‘g B né’fthT)d‘faﬁ%flrdIé‘as A ffie

conj oi ned bogyansgéh&@dt hg {ﬂ@rgslf L Wéng gkgfgé%%aa%ghbega the conj oi ned

body, 15 forned of the naster |umrfhaet have been

brought i nt op@neb R AHRG. &ﬁhr@ﬁ%@tr@%ﬁ&@wé){m&b&od@Qﬁ%hbqnafét%kd IS
rotated relative to each other, whereby a nmagnetic patternis transferred

to the trackmedihenditheustarenediuo! thde 6] shishapedtsb avwai FRdMTHS) .
However, according to the nmagnetic transfer nethod described above, in
order to & rrp$ba/@qrﬁi€me@tr<é@0©forahcmsavypmshblmocperfm:mgrmiqwapat tern
corresponding to the transfer data borne on the uneven pattern forned on
the data beafFRyFEmor aELhoPreperis déitanetlh Maceses rearsfidleete aitdspecor ded

onto the recordin urface th slave medium it is necessary that the
transfer magnetd C%T"isc(lffeﬁl g\é gbopﬂ i Sa ™be applied in the track 3 7 March 2006

direction while tie:dala. baal 004368 QhohiF: 0051l TR0l And ol e sl ave

~surface of the slave nediumare naintain I'n a ose-C state

However, in @etilnddybody fosmbiifdr 6UlavcOm8eNal ahe & hsta- MBanekis)field to
be appl‘i ed: by the magnetic field generating
10

 brought into close contact with one surface or both surfaces

- of the slave medium, by use of a magnetic field generating means
employincj an electromagnetic orrpermanent magnet apparatus (es),
which is disposed on one or both sides of the conjoined body.
When the transfer magnetic field is applied, the conjoined body,

15 :forme.d of the master medium(s) and the slave medium that have
been brought into and maintaihed in close contact, or the
-magnetic field is rotated relative to each other, whereby a
magneticpattern 1s transferred to the track on the circumférence
of the disk shaped slave medium(s).

20 _ However, according to the magnetic transfer method
desdrib_ed above, in order to improve the degree of accuracy with
which the magnetié pattern corresponding to the i:ransfer data
borne on the uneven pattern _fo.rmed 01.r1' the data bearing surface
of the master medium ‘irs_‘transferred and recorded onto the

25 recording su_rface of the slave medium, it is necessary that the

transfer magnetic field be appliéd be applied in the track



means so that it is parallel with the track direction over the entirety of
the area enconpassing the inner to the outer circunference?dMareh@dlq ave
surface of the slave medium a portion of the nmagnetic field generated

| eaks ‘into the surrounding .10 vicinity. If the intensity of the portion of
the transfer magnetic field that is | eaked is high, the correct magnetic

ttern to be, t f ded th I di b
i st or od. Bty CAn Ao AE G L RO 451 B Popbr O mBHI P hses | n
unich the translah dalactocd SOLKE S ANdodhRn?a L OPL GP-ARLEES, 10 that an

adequate tracking function cann ai ne ere I?ty IS

" thereby reduggsheldanparti guli@r, for cases in which the magnetic pattern has

been recorded on a single slave nedium unless-a magnetic field of the
intensity of the mageetéic iepereiybifprce Hesdofrihel SlkavgerOramsliana i s
used, the magnetic pattern will not becone distorted; however, it has been

~clearly deteradnedd ct haeldttenbe hepmsliadeby sthd aegnetit heedkayenemsdiium i s

brought into contact with the data bearing surface of the master nedium
whi ch has tHeefifeFenthqdaitelh ParRélehgHdty Ehe itelagk diveidem pasedHtsy t he
uneven pattern,, 23 SO tgﬁt a magnetic field havin ap{roxi mately 1/2 of the
magnetic codtcive ¥ SF B HA G gPB?T%asﬁfé‘% et PEehadtt &'F. °¥t%krch 2006
SUMVERY OF T JMVENTH N oE L RN S, A Jr BRESTRolKE Bk, QM SERl6. O
er net abl'e © At

provide a magnhetic trans od and apparatus cap accurately

transferringanmXashn8BoNeticd dPabl&FdbedN@Rthendat ehdearipgna sy f ace of a
mast er “‘medi um and the recording surface of a slave nedium are brought into

close corft acticimd ty.t EAnsierinteaghey i ef fitel gorsiappbt ethet Rearspet 0 perform
. @ magnetic '

magnetic field that is leéked is high, the correct magnetic
pattern to be transferred to and recorded on the slaye medigm
becomes distortéd, whereby an accurate transfer cannot be
performed;forcasesinwhichthetransferdabaisaservosignal,
15 a problem arises in that an adequate tracking function cannot
be obtained, and the reliability is thereby reduced.
Inparticular,fo;casesjjawhichthenmgneticpatternhas
been recorded on a single slave medium, unless a magnetic'field
of the intensity 6f the magnetic coercive force Hecs of the SléVE'
20 medium is used, the magnetic pattern will not become distorted;
however, it has beén clearly determined that when the slave
surface of tﬁe slave medium is brought into contact with the
data bearing surface of the master medium, which ﬂas the uneven
pattern,thenmgneticfiehiisconcentratedbytheunevenpattern,
25. sdthataamagneticfieldhavingapproximately1/2ofthenmgﬁetié

coercive force Hcs distorts the magnetic pattern.



the step

transfer, by regulating the perm ssive range of the | eakage nagnetic field
operative in the direction opposite that in which the magddfaEhf2086d has
been applied. Further, the applicants of the present application have

di scovered that in order to attain a better quality magnetic transfer when
perform ng a magnetic transfer such as that described above, it is
preferabl e that the slave mBdPBRYbRE TEgASVEYEH N nitially. A magnetic
transfer nmethod and apparatus wherein: after initially magnetizing the

sl ave nmedi um b applying a predeterm ned direct current magnetic field
thereto, the s¥ At amPEs tBRoBGRECTht SNEFHSOTC GTReKc ttOWRYPVifRe 2nast er
medi um  afgyridia cnaghRekiker t hatsderads pasdned AyabaPpbyi Becthedivanst er
magnetic field in ,the direction opposite that in which the init;jal

magnet i zaty O TEGF Bt aﬁa%"%ceteﬁ“ag&ﬁgweﬁ?t%}’e BRER FPFofds2dPTH F¥panese
Unexam neshBaientof Pablragati Ofmeioum 2004 - @146 brbcoldanry esurbgeause tshe

process of inithfkhé na Egtizing the slave mediumis required, jincreases
in the codt® antrH ?’Ié% TR s HPe TYRAT r W sy By, 2 ThEF-TSie, there
5 7 Mar chm2(Giics aierd | ifsor asplnpdd f yhagetde vsanpéatddi | Ag paqoass and
reduci ng cOost s rEn%odirrEte;s gf tgg present .ivnventi on ifeet o gkoavi de a
magneti ¢ TTAnerar met Hod “and  abparat 85 FedT s g 198d ed Host ©55d a
si npl i fi edcegrernitactisglidnemerecéss. iAcodredi Agrdarianf iappbsaspechaof itnhe
pr esent ‘éﬁ%ﬁﬂﬂt§21ma§ﬁg¥£% i?eﬂ%QﬁﬁQ%Qeﬁ'%ﬁ%ﬂ%@d c transfer nmethod conprising
s ‘of, bringing |nFo cl 0sé contact” a magnetic transfer
Further, the applicants of the present application have
discovered that in order to attain a better gquality magnetic
transfer when performing a magnetic transfer such as that
described above, it is preferable that the slave medium be
magnetized initially. A magnetic transfer method and apparatus
wherein: after initially magnetizing the slave medium by
" applying a predetermiﬁed direct current magnetic field
thereto, the slave medium is brought into close contact with
the master medium, and the magnetic transfer is performed by
applying the transfer magnetic field in the direction opposite
that in which the initial magnetization current has - been
applied, have been -proposed in Japanese Unexamined Patent
Publication No. 2001-014667. However, because the process of
initially magnetizing the slave medium is required, increases
in the costs and time requirements are incurred thereby.

- Therefore, there.



master nedium which is fornmed of a substrate and a magnetic ¥er f or med
on the portion of the surface thereof corresponding to théMﬁi@% a9&ynal ,
and a magnetic recording medium which is a transfer receiving slave
medium and applying a transfer magnetic field to the conjoi ned body
formed by the master medi um and the slave nedium maintained in the

cl ose-contact state, to performthe magnetic transfer, wherein, a nmaghetic
field is appla edalD tde shomelisyihgcethd nhhari¢ankngi rpesdasy tangnitially
magnetlze t he. slave mediumin the track direction; then, the master nedium
and the iMTiIAPPy“°Heignet i zed sl ave medium are brought into close contact,
form ng a conjmikrednbody; of thanpfeeerrmgnezarmlbnelsdeks tappiroedldeta the

sl ave sur% he tr ack recti and _the r netlc (%I eI in enS|ty of
The tr andtilSsagnbl To elelg o e prRat e B ek D oRHe o r atk

di recti orrmahd a@;mp)szJIeuememfamloQ piecasscor di ng surface region of the
sl ave nedi um %ﬁs]cé%/d%ﬁgr ge%s Plrstthe @etéfc &Q?er L Ser}‘tori:reml}lk;C f t_he

sl ave nmedi um nanetlctran is perfo wherein The initial
magnet i zathegs dis e@tqveldednd tmneltnecttmenSferr V\micmact h@omnmams@erthmagneti c

field areqpaligd ape; ﬁg‘i‘?%;aﬂﬁ{c?" 'chQ@p%%intc ct1Q ﬁ?fréhec&tllaertra%s%eyar(:h 2006

It is desirable that t gnetic coercive orce he magnetic |ayer
of the trmsdesr ngdseey whidihumsneiprped4 8Kk Aamsubs Bo-eOndora |eagmettdrt her, it

i s desirablethaio, e slave ¢iedi ymaaybe & digk Sé\ﬁ%%e“%%&’e%frecord' ng
medi-um such as a hard disk, a flexible disk or the I'ik
corresponding to _the data signal, and a magnetle recording

‘medium, which is a transfer receiving slave medium, and
applying a transfer magnetic field to the conjoined body
formed by the master medium and the slave medium maintained in
the close-contact state, to perform the magnetic transfer,
wherein, a magnetic field is applied to the slave surface in
the track direction to initially magnetize the slave medium in
the track direction; then, the master medium and the initially
magnetized slave medium are brought ‘into close contact,
forming a conjoined body; a transfer magnetic field is applied
to the slave surface in the track direction; and the magnetic
field intensity ef £he transfer magnetic field in the
direction opposite that of the track directioﬁ and across the
entirety of the recording surface region of the slave medium
is 1/2 or less of the magnetic coercive force Hcs of the slave

- medium, when the magnetic trensfer is performed, wherein the
initial magnetlzatlon direction and the direction in which the
transfer magnetic field are applied are substantlally opp051te

to each other.




As to the data signal, it is particularly advantageous if _a servo signal
may be enpl oyed thereas. According to a second aspect of tAM5eE

invention, there is provided a magnetic transfer apparatus that brings
into close contact a nagnetic transfer master nedium which is forned of a

substrate and g Mgn@ddicabagetnbor oBd Rigidiac pReektowe ofotdte M face

t hereof corresponding to the data signal', and a pagnetic recordj ng
medi um  WhTHGOECEE r EiTe Pt FBEeFVANY & %étﬁ’édﬁf{%ﬂ“ghﬁ‘ﬁyaﬁﬁl ?%%A)t“b t he
conj oi ned( edyoo foannmed Léeseby a transfer magnetic field to performa

magnetic transfer; conpri,sing:.a . mgnetic fiel ener ati ng neans _t hat
applies a traglfr:tpeﬁagggt i P?%Tﬁakfm‘ge {]Eﬁl@taftgFeﬁgﬁ%? ohe m’bg?ﬁyoi%ﬁec? body in
t he trackdilk edtaped; mabeeein tdwragyeimbdiud i @bch i ad enshdnyd odidihe at ransfer
magneti c i’el. ge erat ed gg said magnetic field generating nmeans is 1/2 or
| ess of t eexr%aéne f%k coerd v%l?%'r ce Hcs of the slave nediumin the '

di rection opposs tw tthat defa tdignhiackt dis ectntdnuderbssadvhetageduy etfy of t he

recording, s !Ic,{gcgi £oi on of, t‘g@?% efedium 7 7 March 2006 As to the
magneti c ?isle%r gen%r.%i id mean ]TJ% app ylang' the transfer magnetic field,
al though an elzwstordingnébi @ sguvadatagpeot afpdaheameesenbghsventiappar atus
can be e”tf}le%edis téﬁéﬁ%a T4 o ddae i 5t andpakgl g 5;% etif g ghdhgs
adjustabil'ity of e intensity of the nagneti CE?I e d&qndﬂ ot her s(_Juch
condi ti onitq clpse peetierciblae rebpetbh Wa@stronmyTial @edpplr aviiich be
enpl oyed. gd inelyS SeshrabhertBal LRA "RORELAL: GOCI LV Me EOLR& Hod Qfnet he
magnetic |ayer of ;

‘ "portion of the surface thereof corresponding to the data
signal, and a magnetic recording medium, which is a transfer
receiving slave medium, and applies to the conjoined body
formed thereby a transfer magnetic field to perform a magnetic
transfer; comprising: a magnetic field generating means that
applies a " transfer magnetic field to the aforementioned
conjoined body in the track direction; wherein the magnetic
field intensity of the transfer magnetic field generated by
said Iha'gnetic field generating means 1s 1/2 or less of. the
magnetic coercive force Hcs of the slave medium in the

direction .opposite' that of the track direction across the

entirety of the recording surface region of the slave medium.



( 600 Ce) or less. It is desirable the transfer master medi um na be 48kA/ m
that the slave medi um be a di sk shaped magnetic recordi ng FBArem?®RRch as a
hard disk, a flexible disk, or the like. For cases in which the magnetic
transfeer apparatus is an apparatus for perform ng the magnetic transfer on
a disk shaped magnetjc recordi ng_ nedium the magnetic field gynerating
means may be &feifsPhal?gRerarEeid rﬁf@‘ﬁétaf:tngﬂ“%?‘&s i FOT h@PRAYEEt i on
parall el tiget harans@ek dma@(aﬂl@n \Méhﬂn atlhﬁoﬁ@?ﬁlgeaxexteﬂré@tlﬂgmagfhdﬂie: radi al
direction_of the slave n is desirable that the Eirggnetlc

transfer BEFFHFPorSted o%ejfrt?éleélﬁt |mla8n§E+‘f aé@p%’fattul‘?e G nElR
rel ati veI 'g/harJIﬁaat,l mgotnhéhe ostadrednbody ahd séetirmgneaid cadf_-juetabllgmyeratl ng

neans. de5| rabI that the m netlc transf par af u ording to
the pr esenjt: i Rrent'oh rraf bé quEﬁ i owlccied%%\%fha %I nr alf r?agﬁ‘eti zi ng

neans t hatondiitiioabl yimagnaiicZesabbe tisitave redcunnayrchéct alam«achwsecti on
thereof. Jhat i§ gg say, according to the nagnetic transfer 7 March 2006 5
magneti zing c Fr&nt " has been applied to the slave surface, to apparatus of
the present inVenis odesiyadilealkthyt the imaquedfier abkecivhaforde Hsts, dfhe

initial nggn iJH tial ]{’%g et di 4
appl ying a dﬁalecte@gﬁp?e t r?niglgtr%tgl (L:]\'{Ef1 g Eﬁaﬁg?he tr &kﬁéﬁrg%t% on 'Ehhereof
the sl ave(Fedi%@nPes oF dwght into close contact with the nagnetic |ayer

that has been f@rﬂ?ddéﬁ%yéble that the slave medium be a disk shaped
magnetic recordlng' medium such as a hard disk, a flexible
'disk, or the like.

For cases in Which the hagnetic transfer apparatus is an
apparatus for pérforming the magnetic transfer on a disk
shaped magnetic  recording medium, the magnetic field
generating means may be a means that generates a magnetic
field in the direction parallel to the track direction within
the range extending in the radial direction o¢f the slave
medium; wherein it is desirable that the magnetic transfer be
pe;formed on the entire surface of the slave medium by
relatively rotating the conjoined body. and the magnetic field
generating means. | |

It is desirable that the' magnetic transfer apparatus
according to the present invention may be further provided
with a initial magnetizing means that 1n1t1ally magnetizes the

- slave medium in the track dlrectlon thereof.

That is to say,-accordlng to the magnetic transfer



t he uneven pattern, which corresponds to the transfer data, of the nmaster
medi um, and a transfer magnetic field is applied in the-diMaseh 206
substantially opposite that in which the initial 10 performthe magnetic
transfer. It is preferable that the data signal be servo data.. Note that
in performng the magnetic transfer on a slave nediumon which both faces
t hereof have been provided with a magnetic |ayer, there are. cases in which
a master medPRRPATAUS1SE hPERFRESThidvERbien c baFaceL Wt ht 4 ssPFRfferabdef ace of
sl ave nedi ynq:@ntg:cﬁggsgagget.i o trf\nsf er, i sjdf)erfor med. one surface at a tine,

and cases in e3ch “of 1t " ESPRT “hediUHE 4 & br gt "I HT - “EF ose
contact wi thypne0f .t Reai P bip%?gfﬁé)fa tﬂgg%a%gnrg%@ Mggn L ESR_CL Vel y,

and the magnetic transfer 1s pe nmed on surfaces concurrently. In

this case, ajifesbalrdBxMMEE)ohThePe0Ugh MR LhOSRIL PN ERBL M iRt Singl e
or both of the surfaces of the slave nedium and a magnetic field

gener at i g nebms: csntalkispdsedhenmsaiat isi Dgyer shde ek Hedh rsirdes akrt he

sl ave medium and the transfer magnetic field is applied thereby. 25 The
initial nmagnek¢ 2aeven rftteha, yided aediesnccdssisitbeof rangdieer dd tang od
magnetic field of a magnetic field intensity 7 March 2006 distribution

having a magh®t MesFPEITPdinreritd ¢ portater Branatic Alekdilsyapebiad £8. or
greater than.fhat of . 1fie mg Eﬁéi%ﬁ%}?&%%sejﬁe;g{%gﬁiiﬁ%qf%h%ﬂgﬁ-{i%ﬁg%imf]g' i

S
on at |east oné Or ‘nore Positions

sl ave nmedi uny, néﬂ%iﬁ?%itchéé Q:!e%n: gp%?lee& [BCKnl 18GH! ?@rfﬂet egpatively,

it is -preferable that a nagnetic fie a magnetic fie Intensrty
. di stribul0 onp&wessdrg the MRGRRLEE {iLlsGelrNt e0Sid Yhrpestdon: egual chd a0k greater

“than the magnetic coercive force Hcs of the slave
' signal be servo data. .
Note that in performing the magnetic transfer on a slave
medium on which both faces thereof have been provided Qith a
magnetic layer, there are cases in vghich a master medium is
15 brought intp close contact with a single surface of slave medium
and the magnetic transfer‘is performed one surface at a time,
and cases in which each of two master mediums are brought into
close contact with one of the two surfaces of the 'sJTa've medium,
‘respect.ively, and the magnetic transfer is performed on both
20 surfaces concurrently. In thils case, a master medium(s) is
brought into close contact with a single or both of the surfaces
of the slave medium, and a magnetic field generating means is
| disposed on said single side or both sides of the slave medium
and the transfer magnreftic field is applied thereby.

25 The initial magnetization of the slave medium consists of

‘generating a magnetic field of a magnetic field intensity




mediumin only one direction at the position of the track 10 direction, and
a magnetic field intensity'in the opposite direction |ess7thaph 205
magneti c coercive force Hcs of the slave nedium is produced by generating

- a magrietic field of a magnetic field at either position of the track

direction thereof. Further, the application of the transfer nmagnetic field
15 is'perforgpd gérﬁggeratiﬂg a naghetic field.of a magnetic field
intensity di §tFF DsBaYH -2 PELLF el 1 IrdGheRT LY BdAsPt PR
exceeding t he. paxl ML yal g of, Lhe, oRt LABL crapde Lof pLbe.{ranster, qmanetic
field inten5|?y present 1h either o e frack diteCtPons:” a portion
having a magretic Holt &nsht Y120 Whddlidh, B RPILIR! ohangendfe LBE: tIaNsT er
magnetic field intensity is present on at |east one or nore places in one
track directb@nihe thecegnedd€i di, el LBELOSid ¥hieNsiHee ARNBSIE ert tREK
direction is less than or equal to 1/2 of the magnetic coercive force Hcs
of the slavemppadiuim dtieddyit ridek toiackcti oeciesi.t Rdnemcatosseliyieit28sentirety
of the recording surface region of the slave nedium at a portion of the
track direct Pohferaid et heamgnesietic fasidrofle meavetés DOOB! iistpesitar ned by

rotating in the track direction the conjoined  body fornmed hy the magnetic
transfer nmasfeftHERUdPaRaviHE @ SRIPethidt thWAPERDFEE ROEEAOBr 88t i nt o

and mai ntain i C - t te . by .r t4d ng tic
frerd in tnonaklhrd, BEn A AEbaSt ] Spe i sGPLEUID EIBETRANG, B
field intenspbyihs G Gniylose diRI+iBR FROAR! itsiEPEK Co¥ & HOREGKCS of the
slave nmedium Disclosed herein is a magnetic transfer nmethod conprising

‘the steps0of digeceicordang &ateymicia Fhave imdngicthat has dpgesite

direction less than the magnetic coercive force Hcs of the slave
medium, is produced by geﬂerating a magnetic field of a magneﬁic
field at either positicn of the track direction thereof.
Further, the application of the transfer magnetic field
15  is performed by generating a magnetic field of a magnetic field
intensity distributidn 30 that: there are n¢o magnetic
+ intensities exceeding the maximum value of the optimal range
of the transfer magnetic field intensity present in either of
the traﬁk direéfions; a portion having a magnetic intensity
20 within the optimal range of the transfer magnetic field intensity
is present on at least one or more places in one track direction;
the magnetié-field intensity in the bpposite tfack direction
is less than or equal to 1/2 of the magnetic coercive force Ecs
of the slave mediﬁm,at_aﬁy track direction position across the
25 entirety of the recording surface region of the siave medium;

- at a portion of the track direction; and the magnetic transfer

10



initially magnetized in close contact with the mediumthat has been the
track direction is brought into uneven pattern surface of 7d13fgRg@ec

provi ded with an uneven pattern corresponding to the data to be transferred
to said slave medium and a transfer magnetic field is applied to the
slave mediumin the directiaon opp05|te that in which the initial

magnet i zatY FFEGFPeht PHao tiddmdaphl 88 thlef slirestpPhr B t oBOigrdve

medi UMs AFRIYT EPAiead;bys at ek Phbigd d ity £ 0fnsFkav@aBeeE URB 2R shacked so t hat

the center, of the track, of each of said plurality of slave nediuns is

al i gned; H3G S RurPERt RAGRePPED | PE?‘E‘J Ho i 8 i P e PR cRR

directi ontrm‘ Saisd-pbutadt tsytatk, SbaVBy mesht Aty Wﬁbclﬁagii]etjldl ﬁJJfaaedl shacked

st at e, concurrent |n|t|aII tize said pluyra tyo sl ave

e uis: Wifor S59°8 ALY of Fihe SHEAVAL nittive othathave BRERT, ni ti al Iy
magnet i zermhgmtuhe ﬂ:.readk ﬁitreexstntgn iar eofer ﬁedl.Notﬁméhatthbormmacl n which

t he sl avecorreq:dllgrg force flex bI e di ské thcfl initial magnetization thereof can
be performed before 11¢9 el 2068°0P°%Fer the center core has been

gl ued theret o.Dilsgloped thendiar isi & msgmlasﬁcr abhes fdratmexhbdr cémyer ifdiexi bl e

di sks hav, f d (o} S t n zati an be
perforne Q%BF ugr)fa'lneat 1@&19 Qd?h@ Parrcgd%ﬁns %?}g‘fé hr}[llae\(/}feluglegﬁ‘q9t qia{fc%éa on a
st ocker. anarteaﬁhat mﬁmnﬂm@dcase the tsadesiiadydtéeon is brought into

close contact with the uneven pattern surface of a master
medium that has been provided with an wuneven pattern
Vcorresponding to the data to be transferred to said slave
medium; and a transfer magnetic field is applied to the slave
medium in the direction opposite that in which the initial
magnetization current has been applied; wherein
a plu;ality of slave mediums are prepared; said plurality
of slave mediums are stacked so that the center of the track
of -each of said plurality of slave mediums is aligned; a
direct current magnetic field is applied in the track
direction of said plurality of slave medlums, which are in the
stacked state, to chcurrently initially magnetize  said
plurality of slave mediums; whereby a plurality of the slave
mediums that have been initially magnetized in the track
direction are formed. _ '
Note that for cases in which the slave medium is a
. Fflexible disk, the initial magnetization thereof can -be

performed before

11



that the surface roughness of each flexible disk be Ra > 1.5 nm According

to enbodi ments of the present invention as described abovd M3ghgadfsing t he

magnetic field intensity in the direction opposite that of the track

direction, in which the transfer magnetic field is applied to the portion

of the slave gﬁedl urpthﬁo whi ch t he magne tlc transf IS to be perforrred to
“&ss

be equal o of an “E15°1 he“Mdgn PEGBr P Be‘florE}éeli%é’ of %t he sl ave

nmedi um acp@ss ciergntt ried yestirabhe mctoradtég Ghe fﬁceeubmer@mks ewes if there

is a co centr trlon oKE t he mag netic fi e%d ¥L Ee uneven %g %)n t he

cl ose- con s?a g, ihe?epug opﬁ?g? or FFBn*Babs ’f‘%glfen Fc pattern

due to th[eere‘.’roﬁ:meﬂ afn t he dleakagey ma;gn&t]laore fm@dmmsanthamehaagnereen transfer

of an exagt, J@gn%y c Q%%ﬁ{’ﬂ |N%tge Eg{ nlsf ocrargey agross,t t he ﬁntéi rety of
€0 dlum S WATEH 4P

the recording surfac SFavE e or-%&35es"i € data

si gnal i stlmtsemheo ssirgaat , revctacesr atte earhcKiegifienctiiskn bea®kabe lefAsured and
the reliahility inproved thereby. Further, when constructing the magnetic
transfer apparatus, by regulating the i nt ensi ty of the | eakage magnetic
field of the tk%@ﬁéngmeemdummss@ﬂ hahe s@irdsent erdgiveytierd | 8swit hin

t he perm a esgl,l v b r netic
transfer %%réijége%e?ggygredgpdgggamg gl:']ier'1dﬁg%lljg@ll\/tarc eﬁ\%o%pé Pt ann nght he

accur acy ©e tHeesrépal Pragsidith| thagt Otfhéhear‘}ﬁar:&t ere@lfﬂemrntlélns\ibtl?hof t he

nmagneti c éﬂ@'&a&%@gkaﬁg&@’lc theaageekper fige! & gener @ iignmeansnet he
distribution and the |ike becones easier.
slave medium to which the magnetic transfer is  to be

performed, to be equal to or less than 1/2 the magnetic
coercive force Hcs of the sléve medium across the entirety of
the recording surface  thereof, even if there is a
concentration of the magnetic field by the uneven pattern in
the clbse—contact state, there is no distortion caused to the
magnetic pattern due to the effect of the leakage magnetic
fieid, and the magnetic transfer of an exact magnetic pattern
is performed uniformly across the entifety of' the recording
surface of the slave medium; for cases in which the data
signal is a servo signal, an accurate tracking function can be
ensured and the reliability improved thereby. |
- Further, when constructing the magnetic  transfer
apparatus, by regulating the intensity of the leakage magnetic
field of the'transfer magnetic field so thatrsaid'intensity
- falls within the permissible range described above, because a

favorable magnetic transfer can be performed, designing and

12



According to enbodi nents of the magnetic transfer nethod of the present

i nvention: because a plurality of slave mediums are prepaf MirchsdyQ$
plurality of slave nediuns are stacked so that the center of the track of
each of said plurality of slave nmediuns is aligned; a direct current

magnetic field is aEpIied_in the track directjion of said plurality of

sl ave HIFEPInhitER aPESHHREThe Oft adkEd SVETRLL t 2RI r eREl y PP tial Iy

mlagneti Z-?p‘;ﬁirdtﬁlsurﬁhétﬁn@én§i@&;ﬂ??ﬁ@nﬁagmrﬁbﬁi@d pjhdﬂlre@biiéi 8 the

sl ave nedj,unms that .haye pbeen initially nagnetized in the trac i rection

are formed* tweigéct%l%g?ge%ééﬁhg% ?Pé’si’nit?ﬁealdlﬁﬁﬁﬁé‘ﬁ]fét Relil 6gﬁcess has

been perfurkedecsoed aisiarpl urality of slave nediuns are fornmed.in a single

iteration of i d process, It hecopmes possible to,shorten_the ufacture

i me-of the praIORRats oit PR RERTE el Rt vy a2 PEhaT s B

appar at usof dreebopseThermfeatéona beqgher aqpabrd M tyr efosbatd imeglican be
resent Jnventiaqn, and a

Feduct ort ot aspeods sHA BN s Bt el hOBRTIRY oM REH DR Nes
Figure 1 tsta Per spertdecki eve ofradle phi eaphr o ofaid plageéitey bransfer
rbod, mont o TRGTRPeobhy o TOANE of dpAE Shye PR MR RRSY Bl Se T ati ng
t he regulamrildgdofin hehd 3tyaqhr dhroQUen neensieti¢ eflurhbitmgnét isdafeel d
| eaked T romithie  rANSher  ABONGL | Gnd | QhdekEh 0ULES 3A3BeoRlMkAG AL e
schematic draw ngs of other
initially magnetize said plurality of slave mediums; whereby a
'plurality of the slave mediums that have been initially
magnetized in the track direétion are formed; that is to say,
because the initial magnetization process has been performed
so that a plurality of slave mediums are formed in a single
iteration of said process, it becomes possible to shorten the
manufacture'time of the preformatted slave mediums, as well as
to ‘simplify the apparatus therefor. Therefore, a higher
quality preformatting can be realized in the magnetic transfer
method of the present invention, and a reduction of costs can
be aimed for. |
BRIEF DESCRIPTION OF THE DRAWINGS
Figure 1 is aiperspective view of the main parts of a
magnetic transfer apparatus implementing the magnetic transfer
method according to an embodiment df the present.invention,
' Figure 2 is -a plan view illustrating the regulation-of

the
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enbodi ments of the magnetic field generating neans according 5 to the
present invention, Figures:4A, 4B, and 4c are draw ngs il | ddarelt 20@6 t he
basic processes of the magnhetic transfer nethod according to the present
invention, Figure 5 is a perspective view of the nain part of an 10

enbodi nent of nmagnetic field generating nmeans utilized in inplenmenting the
magneti c transfer method according to another enbodi nent of the present

i nvention, Figtersigyiaf tine exphddat vé el ofkesd Stca/idheaneddnmiefd sdgmgptic
apparatus, 15 Figure 7 is an expl oded perspective view of a double sided
transfer confb‘ﬂ’fg'd body cl ose contact apparatus, Figure 8 is a draw ng of

| oded tive view.of i ngl e sided transfer conjoined bod
Close, cont act appaiHHES “nd 20 R olff €75 PEhalr teorBaRI BaripEiTe vi w
of 2 s!ave NgdiilnHackerenDnatRLETL N Tk ERERERRER, EVACLMENE'S

Hereinafter, the preferred enbodi nents o present 1'nvention w Il be

expl ai neds Wt #1ef ?;I’I%@gﬁt.tg“];é]ﬁ:i@ht, ached 25 drawings. Fig. 1 is a
perspective view of the main parts of a magnetic transfer apparatus

i mpl ementi ng the ragness aal ramsied 4¢hré Maing2G08 userhodhqaeaendisig to an-
enbodi nent of -the present invention. Further, Fig. 2 is a plan view
i I'lustratingprdeessegubdt tlvh nefonethe dbfandier sakbhoe aragnating foeth: i ntensity

of the transfer magnetic field, Figs. 3A, 3B, and 3C are schematic
dr awi ngs of present 1nvention,

Figure 5 is a perspective view of the main part of an

L
s

10 embodiment of magnetic field generating means utilized in
implementing the magnetic rransfer method according to another
embodiment of the present invention,

Figure 6 is an exploded view of a s.lav-e medium fixing
apparatus,

15 Figure 7 is an exploded perspective view of a double sided

“transfer conjoined body closé contact apparatus,

Figure 8 is a drawing of an exploded perspective view of
a single sided transfer conjoined bodir_close contact apparatus,
and

- 20 Figure 9 is an exploded perspective view of a slave medium

) stocker. |
DESCRIPTION OF THE PREFERRED EMBODIMENTS.
. Hereinafter, the preferred embodiments of the present
invention will be. explained with reference to the attached
25 drawings. Fig. 1 is a perspective view of the main parts of a

magnetic transfer apparatus implementing the magnetic transfer

14



5 ot her enbodi nents of the nmagnetic field generating nmeans according to
the present invention, and.:Figs. 4A, 4B, and 4C are draw rdddarch RO@ r ati ng
t he basic processes of the magnetic transfer nethod according to the
present invention. Note that each drawing is a nodel draw ng, and the
actual dinmensions of 10 each part shown therein are of different
proportions. According to the nagnetic transfer apparatus shown in Fig. 1:
when per f or nitaghed megvediagt Farmsf embodinent tdfe thai pregentdgwentzati on
descri bed bel ow has been perforned, the slave surface (a magnetic
recording surFf“éEléﬁr'oFl& s?a‘\Feanﬁ%ﬁ%ﬁﬁlG’é{ 31]51%?&1P8 F%‘%&Edﬁuﬂ@tﬁ‘é’éh% 2 is

b ht t th . th d t b f t di 3,
orouaht, | SaNLACh LD A0e SRR ADEPTLA SHLIRSP Ol SR SESLoPEST Um0,
pressure to {9 ?%&&%159b”§q#§0d¥A, Agt r‘ﬁ?g@r FRQGLNE [ "dr%w‘lﬁ apy i ed by

a magnetic field generatin ans 5°to conj ol ned b perform

t he nagnesi C othapsd@oditehhe SMRANRL hEgndBld afiRiaf g@né@éﬁ&qagsrrﬂeaé or the
| i ke. The slave nmedium 2 is a disk shaped nagnetic recording nedium such

as a hard di skecoadifdegextiobkbe dbsdserar ithentideg, anti Ehghasizheas, paoviaed with
a magnetic recording layer on a single. 25 surface or on both surfaces
t hereof . Bef 8fe dEwigasr buyhtrattiogcitesbasbntractcasisel of thesmegnetsidi um 3,

the. slave nmedium?2 is 15 7 March 2006 subjected to a c]eani n% process, by
use of a gli GEAPRERE mﬁth@iirarﬁﬁoﬁ&l%o‘iP the I?‘F%Selqtkénv?%t+‘§h'o\‘7]8 Ehighat
m croscopic RL 1Llrcysr ons ;91 duatlo&the surf .as

necess
Further;, the’s ave nedrum 2 1's gub scted td a%?lr?’r #f éﬁla{ 5dlr?‘§6‘ﬁé??§ro%
_prOCGSS 18N gabRigd@l SABARCLHZING QEQC%%l%'}Te%h\% proportions.

According to the magne:t;.c transfer apparatus shown in Fig. 1:
ﬁhen performing a magnetic transfer, after the iqitial
magnetization described below has been performed, the slave
rsurface'(é magnetic recording surface) of*é_slave medium {(a
15 magnetic recordiﬁg medium) 2 is brdught into contact with the
data bearing surface of a master medium 3, and conjoined
" therewith under the applicaticn thereto of a predetermined
pressuré to form a conjoined body. A transfer magnetic.field
is applied by a magnetic field generating means 5 to this
20 conjoined.bbdy'to perform the magnetic transfer of the mégnetic
pattern of a servo signal or the like.

The slave medium 2 is a disk shaped magnetic record;ng
medium such as a hard disk, a flexible disk, or the like,.which
has been provided witﬁ a magnetic recording layer on a single

256 surface or oﬁ both surfaées:thereof.‘Before being_brought‘into

close contact with a master medium 3, the slave medium 2 is

15



generating a magnetic field of a nmagnetic field intensity distribution on
a portion of the track direction so that: at |east one-or 7ridarehgDB@es on
the track direction position has a magnetic field intensity portion equal
to or greater than the 10 magnetic coercive force Hcs of the slave nmedi um
2, and preferably a magnetic field intensity portion equal to or greater
than the magnetic coercive force Hcs of the slave medium2 in only one

di rection of S{hEtedc kopd st nJaRacemes meghatsiec of i @ gllide 8asfityain any
track direction position in thﬁ_o posite direction is 15 less than or
equal to the? Q%O%Ge?rcpi}% Hﬁgtéol-rk?é“oé’ﬁtt gL HORFEPHE T AT YOS 1 ¥Ker ei n

all of the tyracks .are kﬂ%}%ﬁé%e@gggéége%é (yﬁé:%%tsa%urrent degaussi ng) by

rotating, in the track Ion, e sl ave PUM 2 or the magneti c

field. The master medhim s hat@efed il Hiisk s5HME e fNG LS1,n 20 proVi ded
" wWith a data bearing surface, which is fornmed of a mcro uneven pattern

formed bys a mEgeatizdnhayescedd (TR ©rintie 1Bl nadtB)t i zQRgOMes sl ag€a 0fs t he
master nedium the surface on the opposite side is supported by a

- conj oi ni ng neaErsratioy showgnetdr Biehpiafg a aasghavic nEdildmi2tenniay ed
thereto and the master medium 3 into 25 close contact. As shown in the
drawi ngs, thefeEietdesednis RifritdRn af sihrylteaskadéresiacscothahe all ave
medium 2 is..conoined with 16 7 March 2006 the data bearing surface of the

master medi uhe S arkd St Ré Feaghdt PC2 5t PANH RS KB FOr el EREIELPT 5P at a
s e ghB it AR 1aCARL Al Oy Qlont 0 2 B2 UELAEER (BLy IR 51 2V

medi um 2 are conj oi ne . earing surtrace”of a master nmedium 5
respecti uel Yna@dd itheodmARR i i blins £ nk S IRGLTRIITRE DNaROEPe rotinfaces

concurrently. The master nmedium 3 is subjected to a
a magnetic field intensity portion equal to or greater than the
magnetic -coercive force Hcs of the slave medium 2 in only one
direction of the track position; and the magnetic field intensity
in any track difection posj-.tion in the oppésite direction is

15 less than or equal to the magnétic coercive force Hcs of the
siave medium 2; wherein all of the tracks are initially
‘magnetized (direct current degaussing) by rotating, in the track
direction, the slave medium 2 or thelmagnetic field.
The master medium 3 is formed in a disk shape, and is

20 provided with a déta. bearing surface, which is formed of a micro
uneven pattern formed by a magnetic layer 32 (refer to Fig. 4B)
on one surface of the master rﬁedium; the surface on the oppesite
side is supported by a conjoining means (not shown) for bringing
a slave medium 2 convéyed thereto and the master medium 3 into

25 c¢lose contact, As shown in the drawings, there are cases in which

a single slave surface of the slave medium 2 is conjoined with
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- cleaning process to renpve debris.fromthe data bearing surface thereof as
necessary before being conjoined with the slave nedium 2. 7iath@08@gnetic
field generating neans 5 for applying the transfer nmagnetic field to the
conjoi'ned body is provided with two el ectromagnetic apparatuses 50 and 50
di sposed on the upper and |ower sides thereof, respectively, each of which

is formed of a cor 52, which has a ggp 51 extending in the radi al
direction 15"} 98h2 PERAVRY AUFIGRT 2 Tahbe FRSTEF BRsdiln 3nd (RSoPr ey t he

o P oner o Bl o4 POLEL) AR BEERCY BPRET 4 * B G Radire Tl

and | ower el ectromagneti ¢ appar at uses c field

havi ng magneld, leneseRfof lipe G165 esuzﬁ‘fa%(esz))fi Phd N8 4 nﬁegi{ljrgci 1., which

is the direction parallel 20 to the track direction. en applying the

magneti ¢ fi edshjdiRedconivined daedyved oided @irathes sl ave sredi Houdmand the
mast er medium 3 maintained in the close-contact state is. rotated while

t he magnét i crddrglcttivgeperatd nhenmeagsetsi @pplaing$et his tpeatstaed nggnetdne fiel d,
whereby 25 the transfer data of the master medium 3 is nagnetically

t ransf err ed B acesordeeurentiy - sSThy avsiheragedifim thd sslsabgeaeed um &7 7
March 2006 2. The magnetic field generating nmeans can al so be rotatably
provi ded. ACCSAEMAE HPI97E 9 ZRLPER q‘?é?gﬁét‘ig@“f Foe datphsce iagesHdackagnet i ¢

{ranst e magRetrE T ey e ne org ey PR he HagRata S Foer o ve
force Hcs ofp the sl.ave nmedium 2) present in either of the track
directions; and a portion having a magnetic
- ' 10 The magnetic field generating means 5 for applying the
N transfer magnetic field to the conjoined body is provided with
two electfomagpetic apparatuses 50 and 50 disposed on the upper
and lower sides thereof, respectively, each of which is formed
-of a core 52, which has a gap 51 extending in the radial.direction
16 of the slave medium 2 and master medium 3 supported by the
conjoining means, around which has been wrapped a coil 53; both
‘the upper and lower electromagnetic apparatuses 50 apply a
_-t‘ransferr magnetic field having magne-tic lines of flux G (see
F:Lg 2} in the same direction, which is the direction parallel
20 to the track direction.
When applying the magnetic field, the conjoined body
" formed of ther slave medium 2 and the master mediuﬁ 3 maintained
in the c.los__e—cohtact state is rotated while the magnetic fierld
generating means 5 appiies the transfer magnetic field, whereby

25 the transfer data of the master medium 3 is magnetically.

_ transferred and recorded on the slave surface of the slave medium
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intensity wthin the optimal range of the transfer magnetic field

intensity is present in at:|east one place in one track: di ¥édarcloa00610
Further, the magnetic intensity in the opposite track direction is less
than or equal to 1/2 of the magnetic coercive force Hcs of the slave
medium 2 at any track direction position across the entire region of the
of the recording surface of the slave nedium2. 15 That is to say, as
shown in the?pl Trebrgic dicild sereratingyreppy ifeslisgghet TRtF5381d i s
applied in the track direction D, which runs along the direction of the
magnetic |in&s’% &Paglux G generated in the gap 51 by the magnetic field
generating means gcﬁ%{[@h%oc%guﬁaﬁ{&%&' i%itlgﬁ &t{ é#m‘”“kﬁ&@%} Pggn _formed

as 20 a di sk shape that I's concentr | ave medium 2. This
track directhQmhdPiksiferish eyt @xeRbhahg Qh@%&égl%m mdle bF rreyrdras a soli d
line fromthe planar surface at the track 21 of the position on the

opposi t e Bi deargfe bhaheetitais dfadiditic FoyRt idtereitionol 8 4 hesdriawsng) ,
beconmes the opposite direction; .25 at the 90 degree position (the right

“and | eft postita sagnétid eerdiwnifivgre Htepiperpeidiveutetiyrn Phtmreseot. Then,

as to the 18 7 March 2006 | eakage magnetic field generated at portions
ot her than tﬁkeb%&?r?@ﬁh?ﬁéaébﬁﬁéﬁéh%o%PsﬁﬁﬁﬂIﬁvtﬂﬁéhﬁﬁékéﬁlﬁﬁﬁ@t&ﬁd whi ch

h di t i t d t ft t K d t D
's regul at Eﬁlf'gtge%%é'té%’lﬁﬁlv S PREReLFEg6ET VB ST e R R s
coercive 1 or G s ol 1N ShAYS JPILUR Buo BELESSING ERLIY 810 ﬁe]cﬁ%d' g

surface there ason or regu at| ng t I ntensit S rragnet| C
field | emkedmframyt fteletxaég}sételrc ineanatdyCi f itk bR st Be ﬂ@@edﬂeewlbhed above

~'mnll be descri bed

is less than or equal to 1/2 of the magnetlc coercive force Hes

of the slave medium 2 at any track direction position across

' the entire region of the of the recording surface of the slave
medium 2. | |

15  That is to say, as shown in the plan view given in Fig.

2, a transfer magneﬁic field is applied in the track direction

"D, which runs along the direction of the magnetic lines of'flux

. G generated in t_he_gap 51 by the magneﬁic field generating means

5, on the circumferential track 21, which has been formed as

‘Ljﬁ 20 a disk shaped track that is concentric with the slave medium

2. This track direction D is a circumferential direction, and
if viewed as a solid line from the planar surface at the track
21 of the position on the opposite side of the center line (the
lowerdirecthm1inthearawing),becomestheoppositedirection;_
25 at the 90 degfee position (the right and left positions in the

drawing), they perpendicularly intersect. Then, as to the
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bel ow. 10 The magnetic field generating neans 5 can al so be provided on
only one side of the conjoined nmediuns. Further, as al t.er dddarche2006

enbodi mrents of the magnetic field generating neans 5, elctronmagnetic
appar.at uses or pernmanent magnet apparatuses such as those shown in Fig.
3A, 3B, and 3C can be enployed, and 15 can be provided on one or both sides
of the conjoined body. The nmagnetic field generating neans 5 shown in Fig.
3A conpri sekedigeerEnsicitaghetd gereratrd phmant ivagdtersEhanthetdaph  bot h
side portiong, are parallel with the slave surface and have  opposite
magneti ¢ pol gjs t&?p&ﬁ“??%‘éﬂ)t ﬁé’ﬁal% §he lbﬁé? FRdtre 2eddihick iR+ 6f t he

S ave e e 005080 2o 2 HRODEL) LRy P s ek el on

The magnetic Tield genarating in

parallel el esars%@g@g&éd@eras Q@fogqeegtth%%eé&aaﬁeoavé oF'th dé'm%%r Qxtend in

the radial direction of the slave nmedium 2 at "predeterm ne val s, of

25 whi ch 5 hecesntisur Faees AacLiory thhes Bdvy enctlihacy & 0f tapposi i magnetic
pol es, and generates a magnetic field in the track 19 7 March 2006

di rection. Thecaragmngt sorfaed digererfat Ting means Hoshowruliatihggthe 3C
conprises a .cross-sectional U shaped pernanent nmagnet (or el ectromagnet)
58 ext endi ngiRtPHEYr a§| Bhigiasmeitda, fbfldiealredt freom wheparahs T end

surfaces faci the sur ace are of 5 opposite nagnetic poles, and
generates a r%(%ﬁ ?J\e‘icfc’i hPE e Sy Qﬁﬁc’dlr}?@égtalb(?ﬂe bai AP Foheach

enbodi ment of .t he magnetl c field generating nmeans descri bed above, the
| eakage magnetic field intensity |leaked in the track direction opposite

.- ‘t;)hat in ykich The magnetic field generating means 5 can also be provided
- on ohly one side of the conjoined mediums. Further, as
Aal{:ernati've embodiments of the magnetic field generating means
5, eldtromac_fnetic apparatuses or permanent magnet apparai:uses
such as those shown in Fig. 3A,3B, and 3C can be employed, and
15 can be provided on one or both sides of the: conjoined body.
The magnetic field generating means 5 .shown in Fig. 3A

‘comprises one electromagnet (or a permanent magnet) 55, of which

‘both side portions are parallel with the slave surface and have

opposite magnetic poles respectively, extending in the radial "’

20 direction of the slave medium 2, and generates a magnetie field -

in the track direction. The magnetic field generating means 5
shown in Fig. 3B comprises two para.llel elee.tromagnets (or
permanent ,magnets)' 56 and 57, which extend in the‘ radial
direction of the slave medium 2 at predetermined intervals, of
25 which the.end'surfaces faciﬁg the slave surface are ..of oppdsite

magnetic poles, and generates a magnetic field in the track-
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20 field is

10 the transfer magnetic field has been applied to the designated magnetic
field application portion by the magnetic field generatingMeeeng0®, is
regul ated so as to be less than or equal to 1/2 of the magnetic coercive
force ‘Hcs of the slave medium 2 across the entire region of the of the

~recording surface of 15 the slave nedium 2. Next, Figs. 4A, 4B, and 4C

illustrate the basic states of the magnetic transfer: Fig..4A shows the -
process wher8i¥FH 19paghit MeIPebi@ ﬁ@lép%@fi%qlﬁgdﬂ@“tﬁ betHOnieFidi ti al | y

magnetize t sl ave nedium 2; Fi 4B sho rocess wherein magneti c
AR P Sy PeCTpirSP R b O b 1APED PHCBRoF B bl 1 o med

Sttor i ol et Tt B b (6 AN TR Lacflflabhloci i BRAMR ANE St AL

after the nmagn orne as''s

4A, an initighe W@Bkéﬁép%nﬁ' 5@%aae%5fﬁeiﬁ§@he”§9£‘€é'%Lff'a%ledaf!l: e S
applied to the slave medium2 in one direction of the track direction to
initiallysnmagnessiae: hAgndi pVBE€h a200§eisd A s diayMet i 8i ficAld in the

magneti zation). Then, as shown in Fig. 4B, the slave surface (magnetic
recordi ng surfadke)digkecthensl ave nedium 2 and the data bearing | ayer, which
is formed by a magnetic |ayer 32 that has been coated over the uneven
pattern of the 5 $Fssrfare Bl cagheepoiiginnt rfotld owwredicaéiceldnd the

t f tic field Hd lied tot di the track
i ect 1 on RGOS GRBOSTPLS LI REATER U Henf ERH19S RAGHBE Sak 10N o 1 oct

current mignfﬁt&nél %J detidy ﬁstlp %Qﬁéfgpcllf%(lz_loko Eﬁ)asflgr nl]_ﬁah:e HW&H ¢

transfer. esu , asS S gnetlc patter

_corres pomil nﬂhé Q;ﬂahefeatrﬂﬁneti@rfneqh_ﬁm been applied to the designated

- magnetic field application portion by the magnetic field
-generatihg means 5, is regulated so as to be less than or equal
to 1/2 of the magnetic co,eréive force Hcs of the slave medium
2 across the entire region of the of the recording surface of

15 the slave medium-2.
‘Next, Figs. 44, 4B, and 4C illustrate the basic states of

- the magnetic transfer: Fig. 4A shows the process wherein a
magnetic fieldisapplied inonedirection to initially magnetize
the slave medium 2; Fig. 4B shows the process wherein a magnetic

20 field is applied in the opposite direction to the conjoined body
formed of the master medium 3 and the slave medium 2; and Fig.
4C shows the state after the magnetic transfer has been
performedj.

First, as shown 1n Fig. 4A, an initial magnetizatior_l direct

25‘ current magnétic field Hin is applied to the slave medium 2 in

one direction of the track direction to initially magnetize the

20



depressi on spaces and protrusion portions of the magnetic |ayer 32 of the
data bearing face of the master medium 3 is transferred. t @ Majeh2P%e face
(the track) of the slave nedium 2. Note that even for cases in which the
uneven pattern of 15 the substrate 31 of the nmaster nedium 3 is a negative
uneven pattern, that is, the reverse of the positive uneven pattern shown
in Fig. 4B, the same magnetic pattern can be transferred and recorded by
appl yi ng t heStaye imgdingghdtitatli pagerteationdr r 8hen negnebpenfie|®idHi n and

‘the transfer etic field Hdu 20 in the directions opposite those
BRuahe

described. a AYEAERETAT W B Hier STt R Ged of £8P YfdGnet i ¢
body forned . N ,Qr. .t ] if. 1s.possible.to perfo the magnetic
transfer by rﬁ(g%l%l}ztgﬁﬁds&géu‘%&s ?%?gé}]élf %rﬁeyr’avﬁdl,chaﬁ ESﬁ%‘fﬁé |g1¥ § %% %ot © _
necessary to;ppovifie chhe RRINRIIC LAYSE RAler %hg%x?eJ&vg%@ggﬁn ggneti c
transfer can be perfornmed if a magnetic |ayer 32 having avor abl e transfer

char act er st kaisst1sater 0V} de@. bidudheirdo ¢1MReCoRORE , Stk tthat eraidsAes f or ned

.of a non-magnetic body, it is necessary to provide the magnetic |ayer 32.

It is preferabheetivati¢he Hdueagnapp tiddayerthd2s dvd hedhmsetn mhditmack be a
magnetic |ayer having a magnetic coercive force Hcm of 48 kA/m (=600 Ce).
A synt hetic f&s¢¢Lion gé?éﬁ?g apesital thatn ial whjchatharimdmialgl ass, quartz,
silicon, nickel, or the ljke is used to formthe  substrate 31 of, the
mast e medi (B ETRE L RR A A APEF RN BRIBEC 1O FAELE By G98 RECRARR s ng

thod, a photq fahticatl f the_ |jke,. 10 Agcarding ta th
method, a p g%&ergth%{é %?g{)%l@ogranso er. &s 4 $&surc, BSCHSGNY Eolgf.l :t

st anpi ng net ayer otoresis i's” fornmed dn the snooth,

l S,\Ur face pf "as8) assaguhsitd gi @ corresponding to the pattern form of the

depr'ession spaces and protrusion portions of the magnet_ic layer
32 of the.data bearing face of the master medium 3 is transferred
to the slave face (the track) of the slave medium 2.
Note that even for ¢ases in which the uneven pattern of
15 the substrate 31 of the master medium 3 is a negéfive uneven
patt.efn, that is, the reverse of the positive uneven-pattern
" shown in Fig. 4B, the same magnetic pattern can be transferred
and rec'o-lrded by applying the initial magnetization diréct

cufrent magnetic field Hin and the transfer magnetic field Hdu

; J 20 in the directions opposite those described above.

For cases in which the substrate 31 is a ferromagnetic body
formed of Ni or the like, it is possible‘ to perforfn the magnetic
transfer by use of this substrate 31 only and; although it is
not necessary to provide the magnetic layer 32, a more favorable

25 - magnetic traﬁsfer can be performed if a magnetic layer 32 having

favorable transfer characteristics is provided. If the
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a quartz substrate) by use of a spin coating process; -a |laser beam (or an
el ectron beam), which is modul ated in correspondence to:a gdfiarch@P@fhal , is
emtted while this glass substrate is being 15 rotated, and a
predeterm ned pattérn, such as that of a servo signal extending linearly in
the radial direction fromthe rotational center of each track, is exposed
over the entire surface of the photoresist on the portions correspondi ng
to each frafePoratifed3tiisclnrreefed MHeRaInRkipROEDr ekl 46 PRCHMTEct ed 20
to a devel oppent pr.ocess, the expozed Portion of the phgﬁoresist IS

renoved and SR BF9Gidral i SO Cng2BAT uifeven pRIRETIT POHRet by the

remai ni ng ph si st i f ai t hereby. xt,,the surface of the uneven
battern thos IR daYEReTA B 2e BreTro MRy B & BROrEE S pisted To o

plating prOcﬁééir(ge'ae%ﬁﬁémé’{é“d&)rc'v85f¥‘{g§§\l%%}ﬁ gP N SUbst=ads Raying a
positive uneven pattern Is forneé; sal i substrateé’is then. peél ed away
fromthe ®rigi nal 222y nkhRE6re2000 dbsSkamiBhsdMias VRS 4Bt 8y, cCanudignuanpl oyed
as a naster plate as is, or after a pliable magnetic | ayer or a protective
| ayer has bebtmsdunhherz appliedn owvdckehe aunevenipatiennetiner éofn ths
required. Further, the aforenentioned original disk can be netal plated to
forma secondFigitgall difs khe Jins b @e@%gd Brg ghauen disditenseert eper f orm

a further netal tin ocess, whereb a substrate having a negative
Cnevon ot 1 orarnd Bl BF 2CE RS MR Bl ea 2 8 SR Falrr it BT B or mad by

netal plating.the sgegnd 10 original disk or by hardening of a synthetic
resin i:npressed onto the second original disk; this third original disk

_can be petal plahedot@i RPLdl thd stHRBLAG TR LABY! R018y PPV NS HNEMER
o is formed on the smooﬁh, flat surface of a glass substrate (or
a quartz‘substrate) by use of a spin coating process; a laser
beam {or an electron beam) , which is modulated in correspondence
to a servo signal, is emitted while this glass substrate is being
15 ‘rotated, and a predetermined pattern, _such as that of a servo
sign.ai_extending linearly in the radial direction from the
" rotational center of each track, is exposed over the entire
surface of the photorésist on the portions corresponding ﬁo each
frame on the circumference. Then, the photoresist is subjected’
- ) . | 20 toa developrﬁent process, the exposed portion of the photéresist
is removed and an origi._nal disk having an uneven pattern formed
by the remaining photoresist is obtained thereby. Next, the
surface of the uneven pattern thus formed on the suffa_ce of the
original disk is subjected to a plating process (electroforming),

25 whereby an Ni substrate haVing a positive uneven pattern is

formed; said Ni substrate is then'peeled away from the original
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pattern. On the other hand, after the uneven pattern has been forned 15 of
phot oresi st on the gl ass substrate, etching can be perf or nédMarelp20@ m hol es
in the glass substrate, whereby a substrate from which photoresist has :
been r'enoved can be obtai ned; a substrate can be fornmed therefrom based on
any of the nethods described above. 20 N or a Ni alloy can be used as the
material to forma netallic substrate, and any of various types of nethods
of form ng Fifet dhiisc Mayepstiat® Garmp eredersfeas aEP6SEE| BRrte@shods,

ol ectroforrragi on_ne Pods, fﬁ%%teri ng .net hods, -and i on | ating nmethods can
be enpl oyed &8 t%ea%) At P oIS S O Y POrPERIS SR LrRRE DAt i s

preferable t t t ' i_gh L Ot rusi.ons f the uneven
pattern fornggé%nﬂfrhtgl%guggﬁg?%%?fg#%% e\%%ogagﬁe%nn tt(?%é:% Pghgaes of 80-800
nm and norerpgefLIpbly, in the range of 150-600 nm For cases in which
this uneven pattern is that ~ of a servo signal, said pattern is forned | ong
in the radlial di meaethen, ofhd heoeehenFincaXappPhnal tdilsk paefies akltait hat the
5 1length in the radial direction be 0.05-20 um and 0.05-5 umin the

ci rcunf erent paatell tecfimng ddcond prigfiepablisk, hatd ahpatdeeromd @figibiad t ype,
in which the {ength in the radial direction is long and within this range,
i s sel ected 985k Meefatearerf¥m peliithgr BeraloPdphnd RIPCESSL0MERTebY t he

mat eri al forgirsr_i sP:he magnetic layer 32 0, a Co al | yrf(CoNi, (ioSNi Zr,
CoNbTazr . or S FRESFFRES MAPENY &DeGRTAVE Shevel PAELSTHEERRE CRIRANELS el S
'ltzﬁ:\:’ éf E?Ta,N% alﬂg’ulgad?‘%]:lr%l[rga!rl: §¥sk (CQtheQ forfdd trag}emétialﬁ.epfgpixpge tﬁgpsle%%g
10 original disk or by hardening of a synthetic resin impressed
ohto the second original di_s}c; this third original disk can be
metal plated to obtain a substrate having a positive uneven
Ap.a-tte'rn.
VOn the other hand, after the uneven pattern has been formed
16  of photoresist on the glass substrate, etching can be performed
to form holes in the glass‘ éubstrate, whereby a substrate from
- which photoresist has been removed can be- obtained; a substrate
. can be‘ formed therefrom based on any. of the methods deséribed
above. |
20 Ni or a Ni alloy can be used as the material to form a -
metallic substrate, and any of various . types of methods of |
forming a metallic layer, including electroless deposition
methodsr, electroformation methods, sputtering methéds, and ion
plating methods can b.e, employed as the plating method used to

25 form this substrate. It is preferable that'the depth (the height

of the protrusions) of the uneven pattern formed on the substrate
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preferable that FeCo, or FeCoNi be enployed. This magnetic layer 15 32 is

formed of a magnetic materical and by use of a vacuum | ayer 7 Machi206 neans

such as a vacuum deposition nethod, a sputtering nmnethod, an ion plating

nmet hod, or by a netal plating method, etc. It is preferable that the

t hi ckness of the nmagnetic |layer 32 be in the range of 50-500 nm and even

nore prefera 20 t he r@ggsgof 100-400 nm Note that it is preferable
r

ly, |
‘that a DLC ogeojtrhé;P‘etWEgeo?f v R PEFIARed  off the TrdlgiReti ¢
| ayer,  and a_I i iLhg s n. al so be provided. Fuyrther, it i s even
nore . pref e?gbitl%dt(ﬁg): h@heﬂho?r/% 3%% Ve Wﬁlé;?grt & émgyﬁr.](f)a#r%elﬁna?‘r%ntdwﬁ ke 25

Car bon (DLC) oki hmang, tshghaﬁ, gstag][d gig&@gnliay%romiea fé@z ir eﬂgdﬁghi Also, a

contact enhancing | ayer forne or-the It ke can 7 March 2006 al so

be provi ded. aTbhect 1k icFarhe 55 V. FolrOckAMF YL ikthes dpradirdabli¥ tMdd Reeespect
to surface damage due to friction or the |ike when -correcting

m sal i gnn@nt $epgthurim hige duading dihectdopdbaing@spLocessand D .AS-6sum isubstrate -
can also be forned utilizing the aforenentioned original disk, and a
magnet i ¢ | ay&he cErpatpsehehl dhreticionsuit deeprateradiieabint hepatdsulnt i ng
product used ?s a master .disk. As to the resin material used to formthe
resi n- subst r 3F etP15 (“¥PE  pbB B £heLiePE™ 48 Yhe cratiginddpeptinn is

pol yearbonat go49 48 ALY RHEX L IBLAGIY AL LRV, & Gllard haled yiny!

resin such as ychlori nate Ny ~or copol ymer| C rina vi nyl ,

an epoxy reskarv@ns@anphges. pol yolefin, a polyester, or the like. From
~the point of view of lubricity, dinensional stability, cost and the I|ike,

; It is préderabl e tAxatopohy eanbedal €orming the magnetic layer 32, Co, a
o | Co alloy (CoNi, CoNiZr, CoﬁbTaZr, or the like), Fe, an Fe alloy
(FeCo, FeCoNi, FeNiMo, FeaAlSi, FeAl, FeTal), Ni, an Ni alloy
(NiFe), or the like can be employed theréfor; it is particularly
preferable that FeCo, or E‘eCoNi be emplpyed. This.magn.etic layer
15 32 is formed of a magnetic material and by use of a vacuum layer
formihg means such as a vacuurﬁ deposition mgthod, a sputtering
-method, an ion 'plating_ method, or by a metal plating mefhod,
etc. It is preferable that the thickness of the magnetic layer
32 b_é in the range of 50-500 nm, and even more preferably, in-
N | 20 the range of 100-400 nm. |
Note that it is preferable that a DLC.or other type of
protective layér is formed on the magnetic layer, and a
lubricating layer can also be provided. Further, it is even more
preferable that the piqtec‘tive layer be a 5-30 nm Diamond Like

25 Carbon (DLC) film and that a lubricating layer is also provided.

Also, a contact enhancing layer formed of Si or.the like can
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15 be used as said resin material. For cases in which there are burrs or
the |like adhered to the surface of a fornmed substrate, isaf Maoeh2@06or the
li ke is renoved by use of a varnish or a polish. Further, a U/ light cured
resin,” an electron beamcured resin or the like can be used to forma
resin layer on the original 20 disk by use of a spin coating process, a bar
coating process or the like. It is preferable that the height of the
protrusi on POFPIRERr YR dgdr dienl Wisengtse dyesvia Hrrinyer HigdupdbBE-t¥000 nm
mor e pref erabl in thg range of 100-500. nm A master nedium.is qbtained by
r

|
coating a _rragﬁg{li’i:eslpgﬁ to 5! TH71D PREIT Mot uriédEh Pacretht Sf ke HESur f ace
ERTST DA H TP RSN

material 25 7° use Oof a vacuum ans such as
a vacuum dePQ-gi:éj;é)_n nmet hod, a sputtering nethod, an ion plating nethod,
or by a netal plating nmethod, etc. Meanwhile, the photo fabrication method

can be ‘a fethod 5 cesphi sumgddte shepsied bd @breX@MYiQi2¢04t4m9 the
smooth, flat surface of a flat, plate shaped substrate. w th photoresist,
and for m ngafocdatentpamedrariginrésiichdiang & aagnserw dageynah bpatdmted, by
use of an exposure and devel opi ng process enploying a photo nask. Then,

t he subst r at 8" et HeFecBig e e rosuhelpmapredurtigsdsyas aanagftegn

etchin rocess her e formng. hqles of a depth_ corresponding to the
thickngsg of SERE- %?Egﬁoe?%% ’ﬁee?ffgr"?atﬁé%%fa? ‘%fedfF?%og'F‘ hggrRtit SRt a8 of a

orceness Eosespamlag oy g 0 Sl oY LA Ly Pl R T o, L
~nmeans SUCH  15r aSo BymeAT U Ak RROS) 1N (BRIAN0d .o n3OMIAAIdNG i BT hads;an ion
such as polychlorinated vinyl or copolymerized chlorinated
vinyl, ah epoxy resin, an amorphous polyolefin, a polyester,
or the like. From the point of view of lubricity, dimensional
stability, cost and the like, it is preferable that polycarbonate
15 be used as said resin material. For cases in which there are
burrs or the like adhered to the surface of a formed substrate,
* said burrs or the like is removed by use of a varnish or a polish.
Further; a UV light cured ‘resin, an electron beam cured resin
or the like can be used to form a resin layer on the original
20 disk by use of a spin coating process, a bar coating pro'cess
or the like. It is preferable that the height of the protrusion
portions of a resin substrate be with the range of 50-1000 nﬁl;
more preferably, in the ra_nge of 100-500 nm.
A master mediurﬁ is obtained by coating a magnetic layer

25 onto the micro uneven pattern of the surface of the resin

substrate. This magnetic layer is formed of a magnetic material

25



platting nethod, etc. Continuing, the photoresist is renoved by use of a
lift off method, the surface is polished, whereby any burrMaghdiQsd
thereto is renoved and the surface is snobothed. As to the slave nmedium 2, - a
di sk shaped magnetic recording 20 medi um such as a hard di sk, an HD
flexible disk or the |ike can be errpl oyed thereas; wherein a magnetic

recording la er t hereof is forned coating a Iayer of magnetic material,
or by form né ALY Hise Rt &l Y?‘Eu%dﬁé(FFcf?’Fr?lrﬁgr é‘@ﬁ?ﬁl‘ﬁ@j} %"Feﬁ‘ BACTHR surface
t her eof . As&g‘gh lrg%treﬂrjcgo form the thin . netal. netic 25 ilm

recording | ayer: I R B rif>tl€‘|¥1 INBTH Yo ceB,
CoNi or the Likg) 5 eq:,alo 1%91 @Y, %@CCO FeP 26 7 March 2006 FeCoNi ),
Ni, an Nl alloy (N Fe) can be enpl oye erefor. order to performa

clear magnetic trarshehilb] dre pheteraiecathat rrté%ﬁ%@ &8t &d al setrde a high
density magnetic flux, and magnetic anisotropy in the sane direction as
that in whi chotrei S maghetsiepisi ef d fox appidled ¢odtirecondiamgponht hflatt he
surface, the direction within the surface). It is preferable, therefore,
that a non- Aaghete efsulflrhyerlabe Frapaddedrdaags widhpplovtiakestilss  raghet i c

ani - sotropy requj red beneath the magnetic material (on the _ substrate side
t her eof). g‘%%%ﬂ Pi fRE s PRECRR Eoﬁﬁ%G%qué‘P&‘t‘bal’i?‘-’éfé’eﬂqflﬁleﬁ?t‘iﬁﬁt be

tched t t t | to ,
NA R or Fﬁedﬁ%qng + <aBiFhga ! PeFeliting ot e Srlnspatiorain
whi ch has beggs £ongdugt %@Levg&ﬂ&tygeell%aémdnmfspgn&mmo'f,rﬁee,laéﬁée\{r of the

transfer magnetic fi eld within the range descri bed above
.expl ai netd The Wmsberanedicuihg i c@lsay ermdivynToakithd hSl@@QﬁE‘hl@eﬂﬂhanSf er

¢ met hod used in the experinent are described

corresponding to the thickness of the magnetlc layer. Next, a
film of magnetic material of a thickness corresponding to the
holes formed by the metal plating method is formed on tﬁe surface
of the substrate, by use of a vacuum layer;fcﬁrming means such

15 as a vacuum deposition method, a sputtering method, an ion
platting method, etc. Continuing, the photorésist is removed
" by .use of a lift off method, the surface is polished, whereby
any burr.s adhered theréto is removed aﬁd the surface is smoothed.
As to the slave medium 2, a disk shaped magnetic recording
20 ,medium- such as a hard disk, an HD flexible disk or the like can
be employed thereas; wherein a magnetic recording layer thereof
is formed by coéting a layer of magnetic material, oxr by forming
a thin metallic magnetic film recording lagrer on the surface
fhereof. As to the maf_erial forming the thin metallic magnetic

26 film recording layer, Cd, a Co alloy (CoPtCr, CoCr, CoPtCrTa,

'CJ:NbTa,r CoCeB, CoNi or the like), Fe, or an Fe alloy (FeCo, FeP,
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bel ow. Manufacture of the master nedium A N substrate having a 0.2 um
deep di sk shaped pattern 20 was forned by use of an N st dddercy2088 hod;
wherein, said pattern is formed of radial |ines spaced at equivalent 0.5
umintiervals, and the line interval is a 0.5 uminterval at the position
of the innernost circunference at 20 mmin the radial direction up to the
position 20-40 mmin the radial direction fromthe 25 center of the disk.
In a vacuum FEFeN¥lor NingaapPhradtley, (BRter casokei erpinyashéherafor.gdm has
been introducedq after 27 7 March 2006 depressurization at roomtenperature
to 1.33.x 10°5°Fh (AFSFITEMrY clgid PREHricsSarasiery Pa 1e3p%eierad rorr), a
200 nmt hi ck film(pliable magnetic |ayer) is_formed_on an N base
plate, mhergg§g§jﬁ§% er %%ﬁ%%%n T iﬁghﬁﬁha 5?%3 %%ﬁﬁ%ﬁ*fefgﬁ?béa m5 of 8
KA/m (100 OehaqRdid: @ HREDEELS, fihUhdensk te}/iéx%t%n%,% %PI;[F m&ggggﬂ% g%%ss) is

formed. - Manuf acture of the sl"ave nedium 1n a vacuum

appar at uss URdgfie ONdi &1 QNS apfIeRl (L ALgeSrdasy ReeRid Bhe Qieade afther
depressurization at room 10 tenperature to 1.33 x 10-5 Pa (10-7 Torr) and

t he pressuredisedtiRa ¢Bthxinlh3siofade) .algk apsesubsiv Yat ehé s theal athatto 200 C,
a 60 nmfilmof CTi and a 25 nmfilmof CoCrPt are formed thereon to
produce a 3. 87N BRIRGaseIWhgres be prevodel ag ased pro(ideldredmagtiedic havi ng
a magnetic coercive force Hes of 199 kA/m (2500 15 Oe) and a nagnetic fl ux
density Ms of"BSOAPRIAS6EUERS Deneafhgig iMerEhsi Brte st ABRRERE | niti al

r_m‘gnet : ‘Z-at 7' O&lﬂ\@érﬂ%r fs?&ﬁgxe%go£p?‘5k ctjpl,?st%%%ﬁne structure and a lattice

10  coefficient must be matched to the magnetic iayér; to this end,
Cr, CrTi, CoCx, Crta, CrMo, NiAl, Ru or the like is employed.
Here, the results of an. experiment, which has been
conducted with the leakage magnetic field intensity of the
- transfer magnetic field within the range deséribed above, will
15 be explained. The master medium, the slave medium, and the
magnetic transfer method used in the experiment are described.
-~ below.
Manufacture of the master medium:
A Ni substj:ate having a 0.2 um deep disk shaped pattern’
20 was formed by use of an Ni. stamping method; wherein, said pattern
is formed of radial lines spaced at equivalent 0.5 um intervals,
and the line interval is a 0.5 um interval at the position of
the innermost circumference at 20 mm in the radial direction
up to the position 26—4’0 mm in the radial direction from the
25 center of the disk. In a vacuum film forming apparatus, under

conditions wherein Argon has been introduced after _
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e d

magnetic field intensity at the surface of the slave nmediumwould be 398
kA/m (500-0 Ce) by positioning an el ectromagnet havi ng 20 & Marolg20686e head
as shown in Figure 1. Next, the initially nmagnetized slave nediumand the
mast er nmedi um were placed in close contact, and the current supplied to

t he el ectromagnet - having the ring type head was adjusted so that the peak

magnetic field intensity at the surface of the slave nediymwoul d be 207
25 kA/ m (260 e%ﬁs.s%lzﬁﬁ%‘lgnﬁ:rfﬁ’,mm%“%e&ﬁtti“ﬁﬁ tion%'egﬂféll'of)gg]ﬁ\éé%w?%r&pper and

28,7 MArch 2008 s LOekromone! 5.v8s, £hanasd, Aokl g.mml gl o (e

transfer magneti 1 _ ntensit 1 (- ( the”l eakage
magnetic fil edihntAnSih¥ WasnhaNdgderTNes PRTHELON, A N%bgye-tﬂ%t%?akage

magnetic field, ich is inthe direction 5 opposite to that of the
transfer direnéicy d madtef tifedlivghsting N eRSnbYit clrcibe EORRS Hem
circunferential position 180 opposite the transfer nmagnetic field

appl i cati®on pbss throm WADD edelsaradi ehnagndthie: dénkedensAsysMewnf i28 Pable 1
bel ow, by adjusting the current supplied to the electromagnets from 18 to
40 A 10 corr &$pHiGRysed inefatedge in the spatial interval between the
upper and |l ower electromagnets to 2040 mm ¢t he | eakage nmagnetic field in
the opposite direlfP8h2atuEhioE 58&i #1¥F Redi¥fanged to 40 kA/ m (500 Ce),

64 KA/ m (800 QCe), I%Gak%ﬁjﬁ%ﬁmfﬁzfm?ﬂ% aa}i%%a%@é,mu(n]d?g*o(e:? itiand magneti c

transfer was perfor nmed _ a I"0Se contac bét ween c?nﬁ_e mast er
and sl ave neghési iBSgordkid B¥EH 1 RY rBAESSYUE FZ N 4T RYDLPL 3t 88 Mokh a

rubber ‘pl ate sandw ched t herebet ween. El ectronagnetic conversion
(;_har'act €10 st tespensatutat tOMN .33 x 10™° Pa (1077 Torr) and the pressure is 4
Pa (3 x 1072 Torn), a'glaSS.substrate is heated to 200 °C, a 60
nm film of CrTi and a 25 nm film of CoCrPt are formed thereon
to produce a 3.5" disk shapedlnagnetic recording‘mediunl(a.hard
- disk) having a magnetic coercive force Hes of 199 kA/m (2500
15 Oe) and é maghetic flux density Ms of 5.7 T (4500 Gauss).
‘Magnetic transfer test method: |
Initial magnetization was performed so.that the peak
.maqnetiéfieldintensityzﬂ:thesurfaceoftheslavenedimnwould
be 398 RA/m (5000 Oe) by positioning an electromagnet haviné
20 a ring type head as shown in Figure 1. WNext, the initially
magnetized slave medium and the master medium were placed in
close contact,.and the current supplied to the electromagnet
having the ring type head Wa:s adjusted so that the peak magnetic
field intensity at the surface of the slave medium would be 207

25 kA/m {2600 Oe).

At this time, the spatial interval between the upper and
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met hod: 20 An evaluation of the transfer signal of the slave nmedium was
performed by use of a electromagnetic conversion characteriMarck@0@feasuring
apparatus (Kyodo El ectronics SS-60). As to the head, an MR head having a
pl ayback head gap of 0.24 um a playback track width of 1.9 um a
recording head gap of 25 0.4 um and a recording track wwdth of 2.4 um was
used. A frequency analysis of the read in signal was perforned by use 29 7
March 2006 oOf°"8TispéREtEARaEStyzERS Eifaede ﬁégwhlﬁ{eeﬁgwpa@mg &hgri mary

i I d the diff (CL . h || i t ed di
o onal and e diLherence (SLN beluaen.Lhat aog extgr el Ly ol peer(ed redium
val e of 0 A AN Peloq s, SXALuRLEM Bl M LAt val ue

(AC/' N). Because The %i g ensi econmes s a'state havi ng

transfer defd ¢heagi@s ibakdds chghativeivahueiAY N hecpors smplbger than
-6 dB (larger in the negative direction), this value was evaluated as t he

perm ssi il e otalosé te The thasubt stiay @ raheper idired0idmbli® it its highest

Spati al Current Tr ansf er LeakageAC/ N i nt erval suppli ed tonagneti cmagneti c(dB)
bet weenel ect¥deaghoy dbiad thé ehdeunppecumherdndiel (EAkiint.endiB0yiappesstey

el ectromagnet s(kA/m) (-kA/m) (m) Exanpl e 12018207400 (good) Exanple
2252120764~(EQ? G@BBH%GF magnetic field application position while

"sandwiching the center. As shown in Table 1 below, by adjusting
_ the current supplied to the eléctromégnets from 18 to 40 A
10  corresponding fo the change in tﬁe spatial interval between the
upper and lower electrqmagnéts to 20~40 mm, the leakage magnetic
field in the opposite direétion at this position was changed
to 40 kA/m (500 Oe), 64 kA/m (800 Ce), 96 k&A/m (1200 Oe), and
119 kA/m (1500 Oe), and magnetic transfer was performed. Note
15 that the close contact between the master and slave mediums was
.achieved by pressurizing aluminum plates with a rubber plate
‘sandwiched therebetween.
Electromagnetic conversion characteristics evaluation
method:

20 -An eyaluation of the transfer signal of the slave medium
- was performed by use of a electromagnetic'conversion
_characteristicszmeasuring'appératus (Kyodo Electronics SS-60) .

As to the head, an MR head having a playback head gap of 0.24
um, a playback track ﬁidth of 1.9 um, a recording head gap of
25 0.4 um, and a recording track width of 2.4 um, was used. A

frequency'analysis of the read in signal was performed by use
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Exanpl e 3302720796- 1.5 (good) Conparative4040207119-6.1 exanple 1(not good)
Table.1l As can be seen in Table 1, the Conparative exanpl e/ Ma#tle B006has an
interval of 40 mm has a | eakage magnetic field intensity of 119 kA/m
(1500 Ce) and an mmgnetic coercive force Hcs of 100 15 kKA/m (1259 Qe),
which is larger than 1/2 the magnetic coercive force Hcs of 199 kA/m (2500
Ce) of the slave nmedium and exhibits 30 7 March 2006 transfer
defi ci enci es®f | BEErESt anHEZ6rdi R tthet Reabxddrsned ty 1IC B pherindaWage
magnetic field intensjty thereof is | l.er than that of the Conparative
exanpl e, andsf‘ﬁ%ﬁ r s géhgeo’?er?gﬁ ?EEN’[I?%"T%‘?%'BP%E ?Lrlcg sxeradbrabl e. . As
aresult, it.j I r, 1 | tic field i.ntensity in
The i recti b st SEeh ol o phe€pRLPar. TROREHkEuq bEbiPt M ERT Y 1
required to Beelesse han ﬁl!‘év@xqt@kratlﬁe_lé)? ®last B¢ ABORLL C(50@ehE] Vand or ce
Hcs of the slave nmedium xt, the initial magnetization direct current
magnetic 510ethebakeandit Racappldcati 0a10f {Atow)r.ansteisdmanetigndi el d
according to the magnetic transfer nmethod associated with anof her
enbodi ment ofintéms fredeconenvemlilen andlibe otpltai heding Rirgnsbeirs a
schemati c perspective view of the main parts of the el ectromagnetic
appar at uses SafipikRBY eswhf this gedapbymeeivef (261/H) I qpaeersntd grndams f or

i al magnet.i zation, ect curgent ma QSFiC field and

enerating the ini di
tgr ansf er ?ragﬁgt?% #]]%g&r Pgi_:he negative (Elrectlon ¢ this ue was

evaluated as the permissible value. The results are shown in

10 Table 1.

Spatial Current Transfer Leakage AC/N
interval supplied to | magnetic magnetic (dB)
between electromagnets field ' field
upper and lower | {A) intensity intensity
electrorﬁagnets 1 (kA /m) {k& /)
{mmm) . ' '
Example 1 . 20 18 207 40 0 (good)
Example 2 25 ' 21 207 ‘¢4 ] -o0.8
' (good)
Example 3 30 27 ‘ 207 96 1.5
{good)
Comparative 40 . 40 207 119 -6.1"
example 1 - (not
. i ’ ' ' ‘ good)
Table 1

As can be seen in Table 1, the Corﬁparative example, which

has an interval of.40 mm, has a leakagé magnetic field intensity

of 119 kA/m (1500 Oe).a'nd an magnetic coercive force Hes of 100

15 7 ka/m (1259 Oe) » which is larger than 1/2 the magnetic coercive

force Hes of 199 kA/m (2500 Oe) of i:he slave medium} and exhibits
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6 is an expl oded view of a fixing apparatus 10 (herelnafter referred to as

a slave fixing apparatus 10) that fixes a plurality of sl &Maraeddfis in

place so'that a initial magnetization direct 20 current magnetic field can

be applied thereto. Figs. 7 and 8 are expl oded perspective views of a

mast er nmedi um and slave medi um conj oi ni ng apparatus 20 (20') for bringing

into and |nta| %% n cl ose cqﬁgact a nmaster medium and a_ sl ave nmedi um
el

to which a Eﬁ%? et P icentHapky éﬁﬁ?ﬂgﬂngf§’5§eéﬁﬁWﬁﬂFﬁ Fig. 5,
the slave f'flgﬂgt%epfégﬁg&ﬁvé&gg@g& S 1200 QLRLAY, ARRALATLS, 20, (130 ,) are

di sposed between the ectronagn iC appara uses 5a and 5b,
and a_magnetisgerd vhél deithe ERRIIRYILDYRRBUNIR GACD: LRl AL ANRNLLe axi s

at the center thereof. As shown in Fig. 6, the slave fixing apparatus 10
is configuriedthe thaipidie1upper rancrdomer apos tde@R3th @nds7codESRRGt i vel y,
are separable, and a plurality of slave nediuns 2 are held within the
|nter|orfborthan1tbheie@kagéﬂmagsbave fiedidimimtedsate fi exieblérdiisks; whi ch
are di sk shaped recordi ng nmediuns .2a having fixed at the center portion
t hereof a hulPEEsifeerbet abh tder é)fan%\;ﬁ@’r @agreRacr ée%%@jllﬁgeﬁ‘éeltnm-?a

conprises a disk s base forned of a f i bl e pol yester sheet or-the
l'i ke, which ?ﬁﬂ?tﬁgagbg &ﬁsﬁ&Fﬁnfﬁﬁggu?héfb%gg L EPRANTF 1SUTISRSE VRor ned  of

a magnetic | tect e of sinplicity, the magnetic |ayer
AR 630! Se ! A1 HAbe! heaAak _

of a single surface o ave rumis shown 15 in Fig. 1). A pin 8 that

couples with the geptercHaokg: ofait ﬁgghablzamrphlw& h¥en FEgHEd t 0

determ:ne its position is forned
10 field and the appllcatlon of the transfer magnetlc field

-
' according to t_he magnetic transfer method associated with
another embodiment of the presént invention will be explained.
Fig. 5 is a schematic perspective view of the main parts of the
electromaénetic apparatuses 5a and 5b, which-are magnetic field
15 generating means for generating the initial magnetization
direct current magnetic figl_d and transfer magnetic field. Fig.
6 is an exploded view of a fixing apparatus 10 (hereinafter
referred to és a slave fixing apparatus 10) that fixes a plufality
of slave-.mediums in place so that a initial magnetization direct
- 20 ._current magnetic field can be applied thereto. Figs. 7 and 8
are exploded perspective views of a master medium and slave
medium conjoining apparatus 20 (20’) for bringing into and
maintaining in close contact a master medium and a slave medium
to which a transfer ma_gnetic field is to be applied. |
25 As shown in Fig. 5, the slave fixing apparatus 10 and the

conjoining apparatus 20 (20") are disposed between the
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the center portion of the |lower portion 7 of the slave fixing apparatus
10. The centers of a plurality of slave nediuns 2,- 20 that 7iMarch B@06cent er
of the track thereof are aligned by this pin 8,  and said plurality of
slave 'nmediunms 2 is stacked. In this state, wherein a plurality of slave
medi uns 2 have been stacked, the upper and | ower portions 6 and 7 of the
slave f ixing apparatus . 10 are closed to forman_integral body; this slave
fixing 25 ap%aﬁ%?‘t?g‘a&ﬂﬁt’t%élpg’%@%u%i5l"i‘rr%“§L?}?po?‘iqéé paEediic A4ld dfated as

i nt | body, taking the.cent f th f_the s .32 7 March
2006 moch um Fregh s et WRLEENAED, BRitneerboE iR atisal BHCARITSh are.

di sposed adj t- to the upper and |ower surfaces of the slave fixing
apparatus 10, and the initial magnetization direct current 5 magnetic field

Hin is applied byashensmgnet irgqli 6 drgenanati ki P aRPa2at Wi 1@ itshe sl ave
fixing apparatus 10 is being rotated, to initially magnetize the plurality
of sl ave GredtamBigdired stethad nteet uppeofarddaciveackostiirest icoandihereof. If a
plurality of slave nediuns 2 are initially magnetized in this way,

i mpr ovenent sragPafitiife L Bs st separalnke anddey i lpwedi tefdl sileme ynesHmne
achieved, in conparison to the case in which the slave nediuns 2 are
initially neghttiPedd Yitdivitdsal1tedne rartdop tererbt drerdaveredinfénsi ty of

o L2 a0le ) Bhoy INSALERL L 0L B LRk T3St 1 L8l ghout o be

greater 15 tHhan or equal to the magnetic coe

medi um  and JDLEVRLETELAR Yr WHLRLREL N Q5N 80 ot0: dnds Eh%ntfepe
magnetic coercive force Hcs of the slave nmedium Then, each initrally
_ qagneti zed sdane ,MBEEHERY the AH @Rty medium 2a comprises a disk shaped
base formed of a flexible polyester sheet or the .like, which
has formed on both faces thereof a recording surface formed of
a magnetic laver (note that for the sake of simplicity, the
- magnetic layer of a single surface of a slave medium is shown
15 in Fig. 1). |
A pin 8 that couples with the center hole of the hub 2b
~of the slave medium 2 to determine its position is formed on .
the center portion of the lower port.ion 7 of the slave fixing
- apparatus 10. The centers of a plurality of slave mediums 2,-
3 20 that is, the center of the track thereof are aligned by this |
pin 8, and said pilurality of sla_\-re mediums 2 is stacked. In this
state, wherein a plurality of slave mediums 2 h,ave. been stacked,
the upper and lower portions 6 and 7 of the slave fixing apparatﬁs
10 are closed to form an integral body; this slave fixing -

25 apparatus and the slave mediums supported therein are rotated

as an integral body, taking the center of the track of the slave
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into close contact with the master medium 3 by the conjoining 20
apparatus, and while being rotated with the conjoining appdrdarols20@® the
transfer magnetic field is applied thereto to- magnetically transfer and
record the data borne on the uneven pattern of the nmaster nediumonto the
slave medium 2. Note that the transfer nagnetic field is applied in the
direction opposite 25 that in which the initial magnetization direct
current magri®digm £i af Phastifeen applied, and preferabl y, the rragni tude of

the 33 7 March 20 netic tranpsfer fleld intensity ] s
the - coercive forglée e%tfrwgnth?/éaﬁ?@&F‘Eﬁf‘?s %Pé‘dppgf%’f%ﬁ:}lfpoﬁe%

tines, and eé’cﬁE%c@REe foreerl.%gbl aI]f% loJWe:}: Es nché? of Ehg sla Ies f%f{r aﬁw ng pf

a conj oi ni ng Teans 2 cases Whet i n the magheti c sfer is

to be perfordmagRuboih, Leeundi ng; sy %@ﬁeeizat{%zﬁ'dﬂ@cﬁre@uw@n% _

si mul taneously. This conjoining means 20 conprises: a |ower master nedium

-3 for tmansigmeitag tha datia, isdpplasd dySetie maghgtad fAkl1bihgedddé@ing
corresponding to the uneven pattern of the data bearing surface 10 thereof

to the | onvermeaesob diwig lsuthacdaok fiveirg] apeansdisud 2is bahtnuppertaest er

medium 4 for transferring the data, such as a servo signal or the |like,

cor respondi P £8iEHeL Lin@peRephte dhe PHITalis Yt élﬁgarlil%?&%r?a?ébofiﬁer eof to

th di f f th | d

I R it vt AL e R U e PR M
adsor bi ng t he 4;l.owes-face nmst.ef nﬁgc%%@l% nf'n JSE%' ng; dﬁ,%%vfe'm%kfegss
‘thereaf; an upper pressure conj%ln prov an upper

I evel i ngoel apmit rddpdaf tbh@l@@@ﬁdc&mﬂp%ﬁatémc%nwecalnow@racﬂl%\eehl ng
- .el ement 16) for adsorbing the upper naster nedium4
in comparison to the case in which the slave mediums 2 are
initially magnetized individually one at a time.
Note that the intensity of a favorable initial
magnetization direct current magnetic field should be greater
.. 15 than or équal to the magnetic coercive force Hcs of the slave
- medium, and more preferably, greater than or equal to 1.2 Itimes
“the magnetic coercive force Hcs of the slave medium.
Then, each initially magnetized slave medium 2 is brought
into close contact with the master medium 3 by the conjoining
- 20 - apparatus, and while being rotated with the conjoining apparatus
- 20, the transfer magnetic field is applied thereto to
magnetically transfer and record the data borne on the uneven
pattern of the master medium onto the slave med.ium 2. Note tﬁat
the transfer magnetic field is applied in the direction opposite

26 that in which the initial magnetization direct current magnétic

field has been applied, and preferably, the magnitude of the
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20 and correcting the flatness thereof; wherein, pressure is applied to
these while in the state im which the respective center : p@riarongodder eof
have been aligned, and the. |ower master medium 3 and the upper naster
medi um 4 are brought into close contact wth the respective upper and

| ower recording surfaces of the 25 slave nmedium 2. The | ower master nedi um
3 and the upper master nedium 4 34 7 March 2006 are forned of a hard

mat eri al i n B9 S hapedlfer sidelandnbheesitr obs ded on lodetinr®e tiger eof with
a transfer data hearing surface on which has been fornmed a picrag uneven

pattern that SPSEBrBudRECe iHfoCt I GEeS LR FeE MRt BoFeduicdengPivn Yale of the

sl ave nmedi um 5 and the face of the | ower ster_ iym 3 d the upper
master medi un%ézlz otﬁﬁnoessi’tan?h%‘fenorl?oﬁﬁi%ﬁe %reabgl%érg ugsle%lﬁgf"?@?% has been

formed are vacuumageonbed Du-ADEnd MEL LEYRNINGehEREItz 16,30k L upper

| evel ing el enent 17, respective en necessary, In order to I nprove the

contact charagi€s ndleiresn tHe Re§neen thensiay @ sheslinenbr fittheldnen Ivavar mast er
medium 3 and the upper nmaster nedium 4, mcro pores are provided at
positions otéesrdivan sthdse:oriwthe s lishe nediwn neimunl pakbeshy hathilseen
formed and on positions not connecting with the suction pores (described
bel ow) of thechonerindepepny®|OmPRises: ahdoigs UpperT Imeddhing &= el enent
17 so as to Eass t hrqugh {he front and back surfaces _thereof; the air

bet ween the EFRELTHIFLPS [ RcesSUGh +he SVE SHEh UMD tARd e surface

of the resp'eg(g]i:ve rra?%%%t rgeghum IS suctti onedf QH% nd .expel | ed. The | ower

0 e 1 € uneven pattern.o ata aprln syrface | .
| evel i ng el enent. t6 e "8a e SR guration as ?‘?’ue uﬁper eveling

e_\l enent 1y) tfcPESVicdethd ndiae 0ROy surface of the slave medium 2;
[‘ an upper master medium 4 fror trahéferring the data, such as a
servo signal or the-like, coriesponding to the uneven pattern

of the data beéring surface thereof to the upper recording
surface of the s'lave medium 2; a lower pressure conjoining mémber
15 | 18 provide;.d with a lower leveling element 16 for adsorbing the
lower—face ma,s_t'er medium 3_ and correcting the flatness thereof;

- an upper pressure conjoining member 19 provided with an upper
leveling element 17 {of the same configuratiocon as the lower
J_Levéling element 16) for adsorbing the upper master medium 4

‘20 ~and correcting the flatness thereof; wherein, pressure is
applied to these while in the state in which the respective center
portions thereof have been aligned, and the lower master medium

~ 3 and the .upper maéter medium 4 are brought into close contact
with the respective ﬁpper and lower recording surfaces of the _

25 slave medium 2. |

The lower master medium 3 and the upper master medium 4
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a disk corresponding to the size of the master nedium 3, and a suction
contact face 16a finished so as to have an average surfiacg Maughogss of Ra
0.01-0.1 umat the center line thereof 1is provided on the surface thereof.
This suction contact face 25 16a is provided with approxi mately 25-100
suction pores 16b having a dianmeter of 2 mmor |ess, and which are
substanti al | March 2006 uni form¥ di stri buted thereon Al t hough not

r

shown in thegﬁ?awwd ofhasRri BEtsRipdr By 261 ndr 8harathededd 2892 %facuum
i h f t t t f th

Poner || evel i BESH T GH N8 Sas e BEE R “ Borer 5 ot FesT gl el %%egssurg

conj oi ni ng ng HOna MLl ﬂfﬁn\é'cﬂg%}ltc'}% é—nogaggélﬁr enb Dl eQLOw% e

suction pores 16b attach, under orce acuum ‘suction

rear face of ihbe JTRSbetodmRdic i & hh@écd}@&neeﬁfkfa%wg*&heléltaqrecxh@@ﬁmpont act
with the suction contact face 16a, and corrects the flatness of said _

master nedi uth Argiothdidbcsaifdehd QolbAtiaessr paiddlined snd hak Wipdrheastent i on”
contact face 16a. The | ower pressure conjoining nmenber 18 and the upper
pressure confrefimgl mPFBeitd Shite csarhiph ovicdedern wimyenopmtbérn shall sk t hat
is novable in one or both of the axial directions thereof, and are opened

and cl osed byeeh SFERENET AR s P s B ¥ hih slﬁ’i”Fé kpvelingr ebanens
mechani sm a Eaglg@ruh%g ﬁggha{le%rpmf\ém%%lae?% et r§§p% ‘Qedqtygeggraw ng; the

. ower pressure conj ol ni e Upp Al oi ni ng

menber 19 ar goconQivied ,UPLHELy &Ml %ve péﬁ@%%ﬁb@%%%%%ﬁ&ﬁést he

openi ng: and cl osing nmechanism On the outer circunference o | oner 20
pr essur el1@onpotwidty viembesvd Gnaanithnt heatppaie RLRSS UhSstGANIAHALAT3 dRnber 19

.are provided brimportions 18a and 19a, respectively;
the upper master mediun_l 4, micro pores are provided at positions
other than those on which the miere uneven pattern has been formed
and on positions not connecting with the suction pores (described
below) of the lower leveling element 16 and,the upper leveling
.'15_ ‘element 17 so as to pass through the front and back surfaces
thereof; the air between the close contect surfaces of the slave
.medlum 2 and the surface of the respectlve master medium is
suctioned out and expelled
The lower levellng element 16 (of the same configuration:
20 as 't?he upper leveling element 17) is provided in the form of
a disk corres‘pondingrto the size of the master medium 3, and
a sﬁctic&n contact face 16a finished so as te_ have an average
surface-rqughnes_srof Ra 0.01-0.1 um at the center line thereof
is provs.ded on the surface thereof. This suction contact face

26 16a is provided with approx1mately 25-100 suctlon pores 16b

having a diameter of 2 mm or less, and which are substantially
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said brimportions 18a and 19a are brought into contact with each other
when the closing operation is performed so as to mmintai n7t\Nterch 206
portion in a tightly closed state. A pin 18b 25 is formed. on the center
porti.on of the | ower pressure conjoining nmenber 18, which couples with the
center aperture of the hub 36 7 March 2006 2b of the slave nmedium 2 so as

to align th i tion_ther Further, the | ower pressure C nj ai ni ng
menber 18 an’ﬁ'P fisﬁ’etm&b’&éftrbgBE;%%FBeE%ﬁ?oHF‘Pf@P‘-’rPe?r%‘éP T9" apd %“teo d by a

rotating matg‘;h ni SN 1{; shown)l6 ngrgrceonr %tc%tQSdt(g her‘g Y, A a0, i ntegral 5
unit. Becausé the ma ne rans er opera on i § to be pertor

sequenti al | ys@é\ﬁo‘h”cﬁ&’ﬁﬁblr %%%EdéQQerﬁiH fraGHSe 1?:1:@&&'69';!&::&1%5 obl@ye
medi uns using a single pair o [ower master nmedium 3~ and an upper master

medi um 4, W idwdregatdliny bmem@@ﬂjm AbNghe LQrappsy pbusidh off RBeCRiHLr
positions of the |ower master nedium 3 and the upper master nedium 4 are

al i gned t® tposswk tdreoimdsgestiiibes BiUCwhboh pont adés theesuctbangfoudre | ower
| eveling elenent 16 and the upper |eveling elenment 17 and adsorbed
thereby, reSpradiveihg st ivacannssLgt Aok chandndmd Praifnede A e avadsor bed
15 state. Wiile the | ower Er essure cQqnj oi ni ng menber 18 and the  upper

pressure conf¥iiidy FRAS £¢or niare Bl BRAFET AR UNE Ard @Y R2f ¥ <Bpen
state, the cgn %&Jﬁtﬁ?ﬁ%'%%s%f céQ@aéﬁl MR HMEAL UM 25 LS Ald er a%%dmsaa' d slave

medium 2 i s pressur e tonj ol ni ng nenbe and the

upper pr essu(g@d CRRE-aLPE %e@l&’@ﬁ’%@!’ o%%@ic?m@&@é‘ﬂ@&eéﬂ&eﬁ% «RAf &liesed,
wher eby; the master mediuns 3 and 4 are brought into close contact with the

respectlue flatness parallels that of the suction contact face léa.
o The lower pressuré éonjoining member 18 and the upper
pressure‘COnjoining'member 19'are each provided in the form of
a disk that is movable in one or both of the axial directions
thereof, and are opened and closed by an QpeningAand closing
15 mechanism (e.g., a pressing mechanism, a fasﬁening mechanism)
which is not shown in the drawing; the lower pressure conjoining
-member 18 and the upper pressure <conjoining member 19 are
. conijoined under a mutual, predeterminéd pressure of the opening
a_nd closing mechanrism.‘ On the outér circumference of- the lower:
20 pressure conjoining member 18 and the upper pressure conjoining
member 19 ére provided]orinlpor#ions 18a and 19a, réspecﬁively;
- said brim portions 18a and 19a are brought into contact with
each other when the closing operation is performéd s0 as to
maintain the inner poftion,in a tightly closed state.‘A.pin 18b
25 is formed on the center portion of therlower pressure conjoining

member 18, which couples with the center aperture of the hub
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|

|

recordi ng surfaces of the slave nedium 2. Then, by the novenent of the
upper and | ower el ectromagnetic apparatuses 5 or the noveifitarcloR0Qthe

conj oi ni ng apparatus 20, the upper and |ower 25 faces of the conjoining
apparatus 20 approach the respective - upper and |ower electromagnetic .
apparatuses 5; while said 37 7 March 2006 conj oi ni ng apparatus 20 is being
rotated, the_transfer magnetic field is applied and the transfer data of
the lower madt et FBGi ﬁ?ﬁ“’% medduihe ﬁ?pﬁértﬂ%]tlé%n (HBGi RPE 4508 thefrtferred to

t he respectlge reco;cgenlgD surface of the. sl 8is a

drawi ng of a ConjGini ng AR 0" S FST CURE rhlngcﬁg e’f/\/r]fér%?% t{h%e "RRfthet i ¢

transfer is fpo hg herf, 928?9119% n%rr%'s?gig atE UGl Qgeﬁuﬂv\iaac%o% t_ILQ sl ave

medi um 2. This conj oi ni hg nea -conpri ses: d| um 3
for transfernédigadiig daba, sheroh aag @réefd&t%ldgﬂﬁbr@;sy the ahi Kﬁte ral
corresponding to the uneven 10 pattern of the data bearing surface t her eof
to the | owerumixcordi ng surface of the slave nedium 2; a | ower pressure

conj oi ning nmenber 18 provided with a | ower-face IeveI ing elenent 16 for
adsor bi ng t he | owBecause dhemedingti@ tandsEer cpetrahfon he tofbapaessrndier eof ;
and an upper gressure conj oi ni ng nenber 19 15 that supports an elastic body
21 (a cushi off 1y mﬁé‘?éﬁ“nbouﬁr%ﬂé“gss%‘iﬂqeédofoatHJré‘§é1WI@ in the

state in vvhlgfathe d&%rsﬁ e&éive cente poarltlg ogs ereof have. be(?n aI ghed,
and the | owe? haster i U i% l%rg 6 8 68 CIAEE Wit Singl e

recordi ng sugface, q,fpptetaeméé@é&e dSRd L ,wﬂm 'r%gbgg 199@}%]4&;%@59& 01is

brought iinto cl ose contact with the elastic bo to say, the
upper magd erapRdiatiisd20¢ e cBgtén gdie rephodbMite 10088€ miked rahayamhas been

-~ eéxchanged for the elastic body 21, and

3 and the upper master medlum 4 are aligned to those of the
respective suction contact fa‘ces 16a of the iower leveling
element 16 and the upper leveling element 17 and adsorbed thereby,
respectively, by vacuum suction, andmaintained in said adsorbed
15 .state. While the lower pressure conjoining member 18 and the
upper pressure conjoining member 19 have beén separated and are
~in the open state, the center position of the slave médium 2
is aligned and said slave medium 2 is set; fheﬁ, the lower
pressure conjoining member 18 and the upper pressure conjoining
20 member 19 are .brought together and closed, whereby the master
mediums 3 and_ 4 are brought into close contact with the respective
recording surfaces of the slave medium 2. Then, by the movement
of the upper and lower e_le\ct:fomagnétic apparatuses 5 or tﬁe
movement of the conjdining ap-paratus 20, the upper and lower
25 faces of the'conjoinin'g apparatus 20 approach the respeétive

ixpper and lower electromagnetic -apparatuses 5; while said
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except for the point that the upper leveling el ement 17 is not provided,
the configuration is the same as that of said 25 enbodi men? Magslk 200ed
above. The elastic body 21 is fornmed in a disk shape froma material 38 7
Mar ch 2006 having elasticity, and i s supported by the upper pressure
conj oi ning nmember 19. The material of which the elastic body '21 is fornmed
is characterized in that when the conjoining pressure is applied, the
surface contenioihérgsPrenahgesOtss bsiggniodriveto thisatrars fememagngfFé credi um
2, and when the slave nedium 2 is peeled fromthe master nmedium 3, the

surface contidfitd herEBtied @E@\F@?stliaélstfﬁe Hrte %T: sbs e gmsted g

th f ficall f Lhe el ast bod
o o i 1 AT Bl o mefiE T (B e erTh P e SRt tike, 00V

but adi ene rq_tétbe;r,dlgﬁTgMp&er ukber - %ﬁé&&@neﬁi‘i‘&ﬁeé or other common rubber,

or a foamresin such as a sponge rubber can be enployed therefor. The form

of the suyrface of pile #£liast iqrahedy &4 4 kahjoisiky eeght 10m @ogomagh Wi th
the slave nedium?2 Is a snooth flat formparallel to that of the master

medi um 3, orcgre@vitoacki S Hermtgnesiivel natsdwaridst ¢ he pelrvenerbdi amiZiglker e,
because the magnetic transfer operation is to be perforned sequentially.
and on a si refeondésorsirfgcesurf dde slade msidapal3 ¢+ Fhéd eAngednppdingd®susi ng a
single | ower-face master nmedium 3, according to the conjoining apparatus
20" the centdt 2HROSISi hloret ﬂ%SF%’&\é‘?d%ﬁéf%Peﬁorn’é'ﬁﬁ‘lﬁﬁ%rFEgéF‘Fgﬂ?é‘rG'wth
that of the sqgtlon contact f %gg f& d he Lover |eveli ghglenen%_16 and

conj oi ned by Vattiom §GetY osﬁgf‘ﬁerert ral nflé(?srPéjdldm sal CuOnnjvgl ned

_state. Heenphid4 EE%@V&%&%@%%& &malaeem:ﬂgreof to the lower
o | recci:ding surface of the slave medium 2; a lower pressure
conjoiniﬁg member 18 providéd with a lower-face leveling element
16 for adsorbing the lower mast-er medium 3 and correcting the
flatness thereof; and an upper pressure coﬁjoining member 19
i5 rthat supports an elastic body 21 (a culshion member); wherein,
pressure is applied to these while in the state in which the
respective center _portiqns thereof have been aligned, and the
lower master medium 3 is brought into close contact with a eingle
recording surface of the slave medium 2, while the opposite side’
.20 | is brought into close contact with ‘the elastic body 21.. That
is to say, the Upper master medium 4 occurring in the embodiment
described above hae been exchanged for the elastic body 21, and
- except for the point that the upper leveling element 17 is not
provided, the configﬁration is the same as that of said

25 embodiment described above.

The elasticbody 21 is formed in a disk shape from a material
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menber 18 and the upper pressure conjoining nenber 19 have been. 25
separated and are in the open state, the center position o¥ Mareh 280tave-
medium 2 is aligned and- said slave nmedium2 is set; next, 39 7 March 2006
the | ower pressure conjoi ning nenber 18 and the upper pressure conjoining
menber 19 are brought together and cl osed, whereby a single surface of the
slave nmedium 2 is brought into close contact with the naster nediuns 3 by

t he el asti ¢ fawigw efiashechtwl astl ¢sbodyp@tedThgnthe niddee papeswemner as
descri bed above, the upper and | ower faces of the conjoining apparatus 201
are broughtc?%ﬁﬂﬁﬂiéﬂ mf$¢?%|%§ r§§9e%%¢%@%ﬁ}pﬁérWQ&RPIﬁﬁﬁeﬁla@F%%thQ9¥agnetlc
appar at uses 20' is being,rotated, the

nlng %gparatus g,
transfer g%%f?% F@F f% Pféﬁr B° hﬁ‘ﬁﬁ@ttVﬁﬁ%ﬁgﬁfﬁﬁpa b?lTﬁe | ower

t d t di f th |
haster e 'E;g%g’sét%e Egn%éﬂ f&d 42 auz?f c%ecorn 59F t eoLf{ ﬁﬁgg e slave

medium 2. T ‘t rans IS orne or pos

recordings susfiang of dhhe S aue é”f?a@'e”rﬁ@&’uﬂryza R8P H ehQrsqca%smé/&%el h an
upper naster nedium 4 is brought into close contact with said 15 opposite

recordi ng fazeasgfedika sicavendRdstdr dedNoh 8, tdRl s @ERI0tdigrdud thersybodi nent
descri bed above, although a plurality of flexible disk slave nmedi uns 2
have been steaockeds itn the steaipreshereiapdeid efataithddeefi. bMerdi sks has
been provided with a center core 2b, as shown in Fig. 6, and 20 initially
magneti zed, %@e%lrfd«mlﬂ-ﬁr Ay t°9th%f“taé'1€rt1ﬁé foending éhau%liésstﬁév’@%ﬁée%% f or med
on a punch press, a pl con5|s of, roxi mately

[it f
A = e i S i I L LR 1 TR e A
stocker &7, AN £ S -8k 2 RIS ebdaltranuyb%e%t %%koe&esft@énﬁnonbef ore

‘“the center
. rubber, or a foam resin such as a sponge rubber can be employed

therefor; The form of the surface of the elastic body 21 that
is*brdught into contact with the slave medium 2 is a smooth flat
" form pafallel to that of the master medium 3, or provided
15,-protrusively towards the slave medium 2.
‘Here, because the magnetic transfer operation is to be
performed sequentially and on a single recording surface of a
- plurality of slave mediums using a single lower-face ﬁaster
medium 3, accordingﬂto the conjoining apparatus 207 : the center
20 position of the lower master medium 3 is aligned with that of
the suction contact face 16a of the lower leveling element 16
and conjoined by vacuum suction 'theretd, and maintained in said
" conjoined state. Then, while the ldwer pressure éonjoining
member 18 and the uppér'pressure conjoining member 19 have beep_
25 separated and are in the open state, the center position of the

slave medium 2 is aligned and said slave medium 2'is set; next,
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25 core is glued to each said disk. A pin 38 that couples with the center
.hol e of the slave nedium 2,for stacking and stocking a 40 7 MackR0¥H06
plurality of slave nediunms 2 is provided at the center portion of the
stocker 37. Wien performng the initial magnetization process, alid 36 is
fitted to this stocker 37 to forman integral body, which is then set in
the el ectromagnetic apparatus 5 in 5 the sane manner as occurred with the
sl ave fixing tg@dmruBIQ@U@egemj P ngbesrreThE 41l thal UPRRFNBL ¢ 230N
direct current _nagnetic field is applied by the el ectromagnetic apparatus
5, and taki AP AECENPEIPSY ThaTe R IPEhECH i eT8F asC e daxasrelya) d
integral body is rotated_ther out .to perf.ormthe initial .1 '
magnet i zat i or‘y?. SBRTHuSE" ﬁgep?]gitg%es S&E‘X%rr%ﬁciﬁmt &Sn}?/]é%‘fqh%népgon%'t%sdeds has
consi sted of 3hacki 30 chNenDYIEh Bl RSShthd boty e odhsksecoael be locker 87
and then conveying salid stocker 37 to the next processing station, if the

flexible gi sksagtfc iviidyl 8l | yromagnes i aed sefe aRttheit ask@sscliRapswerRss can be
15 sinplified.-Further, because there is no center core, nore flexible

di sks can bethtagked endehedersttackeror ither easigigingf dpgaeatoys 2Meamehi | e,
because peeling apart the stacked disks becones difficult if there is no
center core, braegkiurfagcdheheveigf thies rpppstidert werhraasdr¥etes roughness of

RA > 1.5 nm _20 Note that according to the above description, although the
sl ave medi umt3SREECHIREAS AL ARRATEGUFERIZigTHE €3k OPIPRRITY BRPRT MUY sk as

an exanpl e, %Be 1S| RS rgr;?g:ioga ezd,i 520 rgrilg%éregnat pl(ea[::?ctzofiet g’lsSI gﬁ:’ﬁjlergedi um 2
can be.a disk utiTizedd f°a*hard di's apparatug a” har ,dlsk7.
| 10 and the transfer data of the lower master medium 3 is transferred
to a single recording surface of the slave medium 2. Then, the
magneticr transfer is performed for the opposite recording
surfébe of the slave medium 2 by a separate process wherein an
upper master medium 4 is brought into close contact with said
15 -opposite recording face of the slave medium 2.
. Note that according to the embodiment described above,
" although a plurality of flexiﬁle disk slave mediums 2 have been
Vstacked, in the state_wherein each of said flexible diéks has
been provided with a center core 2b, as shown in Fig. 6, and
20 dinitially mégnetized, as shown in Fig. 9, after the flexible
disks have been formed on a punch press, a plurality, consisting
of, for example, -approximately 100 disks of a 60 um thickness,
of flexible disks can be stacked on a stocker 37,- and can be
initially magne'tizedri‘n this stacked state, before the center

256 core is glued to each said disk. Apin 38 that couples with the

center hole of the slave medium 2 for stacking and stocking a
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.7 March 2006 What is clained is: 1. A magnetic transfer nethod conprising
the steps of, bringing into close contact a nagnetic tnandfarchg80@r

medi um which is formed of a substrate and a nagnetic |ayer formed 5 on the
portion thereof corresponding to the data signal of the surface of the
substrate, and a magnetic recording nedium which 1is a transfer receiving
sl ave nmedi um _and applying a transfer nagnetic field to the conjoi ned body
formed by thBIWERYEY RECTATE BRH e 2siard oddrdm b ateied Partin

| ose- cont act st at 0 in, tic field.| lied to the sl
surtace in tRE Bt aiieotFent1 dieroPPRTEIEA TS, theghtt F o PRETEFAGEEHEt um | n
the track ditection, {ihefl ;609 (BSLS MRAl UMANd] B8 JdlitLalhyeqRgnet | zed
sl ave 15 medium are broug Info close contact, formng a conjoined body,

a transfer mpgag! ivhildneld 4ferABBLI 80 the e SiAMEneYiEagHadaRukhs 1 ack
direction, and the magnetic field intensity of the magnetic field in the

di recti onboppnsidane hatnef alshecdumnrsl ef timagresifvd irekidngplbaedtud0d n t he
track direction and across the entirety of the recording surface region of
the sl'ave nedeaerited edovehafhoriréqual hogridtZ zagfiohhéimegneircenberci ve
force Hcs of the slave nedium when the nagnetic transfer is performed. 2.
A magnetic tRagR¢eic Fehddiasraéieddy thect qﬁrPfﬁagzstméspéiaﬁaEHé Jragneti c

coercive force Homof the magnetic layer of, 42,2 Marcly,2006,, o o .is,
said integral body is rotated thereabout to perform the initial

10 magnetization..Because the process according to.conventional
methods has consisted of stacking fhe punch pressed flexible
disks onﬁo the stocker 37 and then conveying said stocker 37
to the next processing station, if the flexible disks are
initially magnefizedjon each étocker; the process can be

15 .simpiified._Further, because there is no centerrcore, more
flexible disks can be stacked on each stocker, increasing
~efficiency. Meanwhile, because peeling apart the stacked disks
becomesdifficultifthereisxu)centercore,thesurfacethereof
is provided with a surface roughness of RA > 1.5 nm.

20 NOtethataccordimgtotheabovedescriptiOn{alfhoughthe
slave medium 2 has been explained taking the case of the flexible
disk as an example, the slave medium 2 is not liﬁited thereto;
the slave medium 2 can be a disk utilizé.d in a hard disk apparatus

- {a hard disk}).
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the transfer nmaster nediumis | ess than or equal to 48kA/m (- 600 Qe) . 3.
A magnetic transfer nethodias defined in claim1 or 2, .whéMareh 2Gbhe sl ave
mediumis a di sk shaped magnetic recording nedium 4. A magnetic transfer
met hod as defined in claim1,2 or 3, wherein the initial nagnetization
direction and the direction in 10 which the transfer nmagnetic field are
applied are substantially opposite to each other. 5. A magnetic transfer
net hod as defideds F1laAayefeltf the preceding clainms, wherein the data
signal is a servo._signal. hetic transfer apparatus that brings

| .15 6. Anm
into close contact & BRFHES tf?ﬁﬁg‘?’gr‘“‘?@?fjefzo‘ﬁ%’a’rst}rﬂg WRAECREERS %G ned of

a substrate and a jC.. for on the portion thereof
corresponding to tb%ggg{'g ﬁt%%ﬁog% 'ﬁrgeicasc[}r ace”’ tJt%é:rsa‘ﬂﬁgﬁar?aes,terand a

magnetic recpigi g Wity r¥BhEDokS SuldiaustehalL68iM NG 20 Vg Jgedi um

and applies to the conjoined body fornmed thereby a transter magnetic field

to perforin acnegrepbetidraRBbLécf RFREPShAThA tBBgNEHREaTd R)h106namat i ng
nmeans that applies a transfer. magnetic field to the conjoined body in the
track directsonfac26f wherssibstrhee magdet nggié el cdredoiddnginiedioin, tyteiamagnet i ¢
field in the direction opposite that of the transfer magnetic field 43 7
Mar ch 2006 aphld édarpfehaacravkndi Yieote vadawe aetosrPiHadent Fransfest t he

magnetic field to the conjoined body formed by the master medium
_ahd the slave medium maintained in the close-contact state,
10 wherein, |
a magnetic field is applied to the slave surface in the
track direction to initially magnetize the slave medium in the
‘track direction.,. theﬁ,
the mastef medium and the initially magnetized slave
15 -medium are broﬁght into closé contact, forming a cohj oined body,
. a transfer magnetic field is applied to the slave surface
" in the track direction, and
the magnetic field intensity of the magnetic field in the
direction opposite that of the transfer magnetic field applied
20 in the track direction and across the entirety of the recording
surface region of the slave medium is less than. or equal to 1/2
of the magnetic coercive force Hes of the slavé medium, when .
--the magnetic transfer is performed.-
2. A magnetic transfer method as defined’ 1n claim 1,
25 . wherein | |

the magnetic coercive force Hem of the magnetic layer of
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recording surface region of the slave nediumis less than or equal to 1/2
of the magnetic coercive'force Hcs of the slave nedium 77 Mammgoesic
transfer apparatus as defined in claim6, wherein, the magnetic field
generating nmeans is an el ectromagnetic apparatus or a pernanent magnetic
apparatus. 8. A magnetic transfer apparatus as defined in claim®6, or 7,
10 wherein, 15 the_nagnetic coercive force Hcs of the magnetic | ayer of
the transf &S FdELEFe hatATher BefHYs Iehiasotheguar amadgkay A/ m56F ce) 9. A
magneti c tggnsiBr, apparatus as defined in claim6,7 &r , $-, . wherein, thé
slave nmediumis a di sk shaped magnetic recording nedium 10. A nmagnetic

transfer apparaBusaagagleddined rhisfe AN tHIAC a0 aCE AL in BaalR Proherein,

20 the magnetic field generating nmeans is a nmeans that generates a

magnet i ¢ fwledkim the direction parallel to the track -direction within the -

range extending in the radial direction of the slave nedium and the
magnet iT transf éhej slyer fiprdime 0a & hitlsleshaped swadraddac 2Bcopflindie sl ave
medi um by relatively rotating the conjoined body fornmed by the naster
nedi um and®¢#Heé™s| ave medi um brought into 44-1 7 March 2006 and mai nt ai ned

in close contact, apd the magnetic_field generatin
a2} magnetlcgtransfer metﬁ%d as deff%ed in claim 1,2 or 3,

wherein
the initial magnetization direction and the direction in
10 which the transfetanagnetic field are applied.a;e substantially
opposite to each other. -
5. 2 magnetic transfer method as defined in any-Gne of
the preceding claims, wherein
the data signal is a servo signal.
‘15' 6. A magnetic transfer apparatus that brings into close
contact a.magnetic transfer master mediuﬁ, which is formed of
a substrate and a magnetic 1éyer formed on the portion thereof
corresponding to the data signal of the sﬁrface of the substrate, |
and a magnetic recording medium, which is a transfer receiving
_ 20 slave medium, and applies to the conjoined body formed thereby
é transfer magnetic field to perform a magnetic transfer,
compriéing
a magnetic field.generaﬁiqg)neané'that applies a transfer
magnetic field to the cbnjoinedfgédy in the track direction,
25 whereinthenmgneticfie%gintensityof1juamagneticfiéld

i

" in the direction opposite that of the transfer magnetic field

43



- TRANSFER METHOD

means. 11." A magnetic transfer apparatus as defined in any one of clains 6
to 10 further conprising,’ an initial nmagnetizi ng neanst t hat’ NMarch 2806 y
magneti zes the slave nmediumin the track direction thereof. 12. A nagnetic
transf'er method conprising the steps of, bringing a recor ding face of a
sl ave nedium that has been ini ti aI I y rragnetl zed in the track direction

t her eof into uneven pattern surface of a master

; igée 1%11 taca(e ;
medi um t haf™® bde Wi 8‘%%10%&“ nevE ﬁ)é@?e?ﬂtt’bﬁ“}%§’ﬁow ng to the -
data to be EF@P&iﬁq éﬂ%f ges ﬁgék %%etge fgg? %g %pl téranSfer
u 05| t

magnetic field he s ave mif irec 3P3Y in which

the lmtlalegaagrn.eauz/at b@Nt hed Sufephelt§ B %@éﬁ%eeo B'h@Q QLekD, G Plurality

of slave nedi uns are prepared, said rality o Slave mediums are stacked
so that theedtenier of the track of each of said plurality of slave nedi uns
is aligned, 20 a direct current magnetic field is applied in the track
directi®n of said pl vranetic ofasfee appdiraes ashidelfiaee im dlhem 6f acked
state, to concurrently initially magneti ze said plurality of slave nedi uns,
whereby a PReFatity of the slave mediuns that have been initially 25
magneti zed in tr{ track d| rection are formed. .45 ABSTRACT MAGNETIC
S«’ﬁﬁ“ Mhasrer atdSoateansal B AR E SE TomPagRS B um ar e

brouqht 'ngﬁparatus or a permanent magnetic apparatus.
8. A magnetic transfer apparatus as defined in claim 6, or 7.
10 wherein,

the magnetic coercive force Hcs of the magnetic layer of

the transfer master medium is less than or equal to 48kA/m (=

600 Oe) .
. 9. A magnetic transfer apparatus as defined in claim 6,7
15 or-f-wherein,
the slave medium is a disk shaped.magnetic recording
medium.

10. A magnetic transfer apparatus as defined in“anyiﬁhe of

e

bIaimseﬁ_te 9, wherein,
20 the magnetic field generating means is a means that
generates a magnetic field in the drirection parallel to the track
“direction within the range extending in the radial direction
of the slave medium; and 7 |
the magnetic tranafer'is performedeon the entire surface-
25" of the slave medium by relatively rotating the conjoined body

formed by the master medium and the slave medium brought into
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cl ose contact and a transfer nagnetic field.is applied thereto to perform
magnetic transfer, the | eakage magnetic field intensity rof 7terch 2806 er
magnetic field is regulated to within a perm ssible range, nmaking possible
the transfer of an exact nagnetic pattern. After a magnetic field is
applied to the slave face in the track direction thereof to initially
magnetize the_ _slave mediymin the track direction, the master nedi um and
the sl ave nedPHMPEabPeddRCLIPAt 6oRFBckaBEAMEMAIARER fARPE EABTAtIRG ansf er
magnetic field_ jp the track direction of the slave face to performa

nagnetic.traﬁ%Pg?' the magnetic field intensity conponent in the direction

opposi te that in Wy CR 4dihddiBNSLls cfPORSLIfrdd €L Gidr3nbl OF ARPLI ed 1
regul ated to | ess than or” equal to fﬁ magnetT c coercive rce Hcs of
the slave nednenf @taimshe-@NorerSlare svhbaLSing,
b ' an initial magnetizing means that initially magnetizes the
slave medium in the track direction thereof.
| 12. A magnetic tfansfer method comprising the steps of,
bringing a recording face of a slave medium that has been
~initially magnetized in the track direction thereof into close

10 contact with the uneven pattern surface of a maste;r medium that
has been provided with an ﬁneven pattern corresponding to the
dai:a to be transferred to sai.d glave medium, and

‘applying a transfer magnetic field to the slave medium in
the direction opposite that in which the initial magnetization

15 current has been applied, wherein

a plurality of slav_e mediums are prepared,

saiid plurality of slave mediums are stacked so that the
center of the track ‘of each of said plurality of slave mediums
is aligned,

20 . a direct current magnetic field is-applied in the track
dir_ection of said plurality of slave mediums, which are.i_n,the
stacked state, to concurrenfly initially magnetize said
plurality of slave mediums, whereby

a plurality of the slave mediums that have been initially

26  magnetized in the track 'direction'are formed.
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7 March 2006

_ ABSTRACT
MAGNETIC TRANSFER METHOD AND APPARATUS -
When a master medium and a slave medium are brought into

close contact and‘a transfer magnetic field is applied thereto
to perform magnetic transfer, the leakage magnetic field

intensity of the transfer magnetic field is regulated to within
a permissible range, making possible the transfer of an exact
mégnetic péttern. After a magnetic field is applied to the slave
face in the track direction thereqf to initially magnetize the
slave medium in the track direction, the master medium and the
slave_medium aﬁe brouqht into close contact. When applying a
transfer magnetic field.in.the track direction of the slave face
to perform a magnetic transfer, £he magnetic field intensity
component in the direction opposite that in which the transfer
magnetic field is to be applied is regulated to less than or
equal to 1/2 the magnetic coercive force Hcs‘of the'sléve:medium

over the entire slave surface.

FPigure 1
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