; €3e24E6T2C MAGNETI C TRANSFER METHOD AND APPARATUS BACKGROUND OF THE

I mewmmmm of the Invention The present invention relates in general
to ansfer method of conjoining the nmagnetic |ayer of a
magnet i asawansf er master nmedi um which has been forned in a pattern for

tr ' tato magnetic recordi ng nedi um _and_the magnetic |ayer of
A 3]’]@“@[“{“@@@%@ o 1 nbUBEES bRARERRaYR LG A pRRERA Bt o mmgnot ! ¢
fie onj oi ned body so as to nagnetically transfer the data borne
by the ‘¥4 ern of the magnetic |ayer of the master nmediumto the magnetic

| ayer of the slave nedium_ Description of the Related Art Cenerally
speaking, with regard to @ﬁﬂﬁﬁRQﬁﬁﬂ(QﬁuﬁﬁﬂniNYﬁHﬂIQ%ere is a demand for

i ncreased storage capacity and | ow cost. Further desired are so-called

hi gh- speed access nedi uns, whiehdapé thpabhweotigtvant ageously readi ng out
the data of a desired location in a short tinme. Exanples of these nedi uns

i ncl ude the hi ghlluemsiese mngiretd et et orali aige sreidi e gueelgriat iac mdigsle tiedi uns)
utilized in hard di sk apparatuses and fl oppy (R) di sk apparat uses.

So- cal | edttanskengnsenod d¢feclomgloagyi navidieemaghhbe inayaeer co heatagreyriat el y
scans a narrow width track to achieve a high S/ Nratio, plays a substanti al
role in attahafag haetdar ghediun aga icadpaeist pekehefeohedAl s e v ttiegmalfor
address data signal, replay clock signal, etc., used 1 for tracking

Wi thin a teahaferiknhhgrdakaocouar magnet iene ecotratiinan nafd itung  dirsk tdree
"preformatted”, that is, recorded on the disk in advance. Magnetic transfer
met hods reabhathg bsgarade anrd efd nelddnin poefdomnatdomipivdeneidy t kevddat a
such as a servo signal or the |like borne on a master nmediumis magnetically
transf err egpt benef BoRrbas@cragaghet icecaediongomeadiidmeohd\ea reeebdayopesed
in, for exanple, Japanese Unexam ned Patent Publication Nos. 63 (1988)
-183623, 38 €39R8Hne40b844]1yandah8rei998)r d369566.rnACeqr dinkg pad tHdiesef
magneti c transfer technol ogies, a master nmedi um having an uneven pattern
correspondhBdmb@nbbgcdaifet hat tise trfa Hte # mad st @i resl die anagrame dradiyyn (a
magneti c recording mediun) is prepared. By bringing this master nedi um
brought ipgfForgkoseagenkagtiuw.th a slave nediumto forma conjoi ned body,
and applying a transfer magnetic field thereto, a magnetic pattern

corresponding to the dat@eker@ptidnsefrvehsl ralakelomiae on the master nedi um
is transferred to the slave nmedium The

Generally speaking, with regard to magnetic storage

mediums, there is a demand for increased storage capacity and
low cost. Further desired are so-called high-speed access
mediums, which are capable of advantageously reading out the
data of a desired location in a short time. Examples of these
mediums include the high density magnetic recording mediums
(magnetic disk mediums) utilized in hard disk apparatuses and
floppy (R) disk apparatuses. So-called tracking servo
technology, wherein the magnetic 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

signal, address data signal, replay clock signal, etc., used



preformatting can be perforned w thout changing the relative positions of
the master nedium and the slave nedium that is, while the two nedia renmain
static. Therefore not only is it possible to performan accurate recording
of the preformat data, it becones possible to advantageously do so in an
extrenely short tinme. However, as to the magnetic recordi ng nedium two
possi bi | | iPSr@&EINGhYi EhN faferhgABLINE S DY ACRY FFe iR Provrdediffth a
good magneti zation axis in the longitudinal 2 direction in relation to
the surfaef Bre tdes heigifet IRF 9 fayarR thest 'softhadnd sperpendided o fBgneiisk
recordi ng nmedi uns provided with an easy nmagnetization axis in the

per pendi cift agdd@peetion in relation to the surface of the nmagnetic |ayer

t hereof ; however, in current practice, |ongitudinal nagnetic recording
medi uns are gerdaaih¢yienprayeter anethods naghbi ztngranstieateeehdol ogy
descri bed above has al so been devel oped focusing mainly on the | ongitudinal
magnet i ¢ ¢ ££oc deny prediams Esintdhewhagaehitthe dadeds mgh meda lrrofo shgneé. On
the other hand, if a perpendi cular magnetic recordi ng nediumis enpl oyed,

i n conparésarhd @ikbeobdomgionudinzad teragediun 1€ aactiatg cddiwre anafeirredease
in data storage capacity can be expected. For cases in which a magnetic
transfer tkeperfomnned ammagpetpendecttalngagedlun, r aaoedbaegnmpdiopds eal
magnetic field nust be applied in the perpendicular direction with respect
to the suthpceoof ekhmpmagnebpentayeuntéRanenéd rheeaknprube ieptiidal Nos.
conditions differ with respect to cases in which a magnetic transfer is
perfornedesniasbprysBedanalonagnes Feoreepr dhag10ediows) -3dekRY OF THE

| NVENTI ON The present invention has been devel oped in view of the forgoing
circunstances, APfotr8ihg 80 OhEEStmOEnébecpteshBEekrN¥eBhineN ob@cpr,0w de a
magneti c transfer master nmedi um capable of perform ng a favorabl e nagnetic
transfer Qateed MAANENHEGHhE aBARSENCo & €EOF fliddG rEH IHB 1 nkh € ok &l &
transfer method according to the present 3 invention is a magnetic
transfer prHBOG €0MBM ik¥ang rehecst €pS &f ave HYBIUM gg_xﬁa@a@l@i@r@wﬂd&&g
surface, which consists of a magnetic layer forned in a pattern

corr esponﬂéaguﬁ? i rdabaeto HELiiaRIher €8s i S Aranaki Krdayet okt A

sl ave medium of a master nmediumw th the magnetic | ayer of said slave
nedi um t o gEE @okPAELIWIath ROEYavantk &PRh W¢ odnt &aRSh £61i RBEANIdE, fingl d to
the respective magnetic |ayers of the conjoined master nedi um and sl ave
nmedi um t 05 pBIREhECAl ¢ parld ANs hRignidha cdat a1Hot hdLe 86 ave Rt ¢ WariRirh t he
sl ave mediumis a perpendicul ar magnetic recordi ng nmedium and after the
magnetic Layeesgbnddang shavge Bgiamdbag, baernssup) @Gl 10 W ddidd @he
magneti zati on process consisting of applying an initial direct current
magneti ¢ fhekdrt Redaufh FBIRSELG rha¥en Wb dhkeGhiagRakleyilvh t Agdi rection
perpendi cular to the track direction thereof to initially nagnetize said

magnetic Layebrmhie iABIREH Bel B oPhelinGishave mRdinymrand Hhe RGNS C
| ayer of the master nedium are conjoined and a transfer magnetic field is

appl i ed tg theiHa3Peet tME HRGPEL I fed AYE Snd NAIL A1 4 e dif- AN jQpposi te
that in ich the initial direct current nagnetization has been perforned.

Here, the, RXREe$RieOR wo RGREE! GakhY n GaAghe, whe d8iae MRICIGHIP 18t
formation of a pattern, which corresponds to said data, on the

magnet i zat.j . an f j I : ! er, the
g bb BIEAYo Yo ?W%%&a@féc%%&@?ﬁfe%% SELE S E W

g, .
referents o conj ol e not only t wherel n the respective

surfaces 9t DOLnof 3Rl pTRA Y TBvintageously do so in an extremely short

time,
However, as to the magnetic recording medium, two
possibilities are longitudinal magnetic recording mediums

provided with a good magnetization axis in the longitudinal



are in conplete contact with each other, but also states wherein said

medi uns are disposed in a state wherein a uniforminterval is naintained
bet ween the respective surfaces thereof. Still further, the initial

magneti zati on of the slave nmediumcan be perforned while the slave nmedi um
and the master nmediumare in the conjoined state, or while the _slave nmedium
and the n@sFeFtheRi dfh ARE2KRAPT hOt hBCCcSHESRRED Ot &e MBGNStHE &Y€ n whi ch
the initial nmagnetization is perfornmed while the master nedium and the

sl ave medthfrapré, mnd nereedchjldimBadsesie, reper 3iag angfidingmpey ised
conjoined with the master nediumafter the initial magnetization thereof
has been péEhormehsy magaditiizerticacesigi hy the mernegHatylan ddmecdd omet hod
of the present invention, the intensity of the transfer nagnetic field is
great er tharredrataqmukotthd sirifameso atteleseng thian leyegquad reof 3hdwevers t he
magneti c coercive force of the slave nmedium Further, the conjoi nedbody
formed of itheutoepbi pedcimseer lpeditmdand lshageetedi umcoanibg mevdddms
relative to the transfer magnetic field, which is generated over an area
that i s nareogenetrhanyt kepilogekl, r agidonhesmagset:-d cpassnisife re ieicheiof oofy t he
track region of said slave nmediumthrough the transfer magnetic field. In
parti cul adestetibedsalsova g Al dddesinadeveedpan fscas ihgand th Bhape thavi ng
concentric circular tracks, the aforenentioned region narrower than the
track regiengtandbaamafaghethaveecaowddhnly seanmmg a& Jhgheyigregiian ext endi ng

in the radial
recording medium of choice. On the other hand, if a perpendicular
magnetic recording medium is employed, in comparison to the
longitudinal magnetic recording mediums, an increase in data
storage capacity can be expected.

For cases in which a magnetic transfer is performed on a
perpendicular magnetic recording medium, a magnetic field must
be applied in the perpendicular direction with respect to the
surface of the magnetic layer thereof; wherein the optimal
conditions differ with respect to cases in which a magnetic
transfer is performed on a longitudinal magnetic recording
medium.

SUMMARY OF THE INVENTION

The present invention has been developed in view of the
forgoing circumstances, and it is an object of the present
invention to provide a magnetic transfer master medium capable
of performing a favorable magnetic transfer onto a perpendicular

magnetic recording medium.

The magnetic transfer method according to the present



direction of the track fromthe track of the smallest radius 5 of the
slave nediumto the track of the largest radius of the slave nedi um
wherein the aforenentioned rel ative novenent can consist of rotating the

sl ave nmedi um an anmount corresponding to the conplete track thereof. Here,
the track, region of , the slave pnediumand the concentri¢ c¢ircul ar tracks
refer to YHECREHRR +8gP ORFBEHED B?a?ﬁgeﬁaﬂﬁEFPé EPRRELELNEs EhEl Ft§Bst he
concentric _tracks. Note that the novenent relative to the transfer magnetic
field mybe ponepbningfthaedatavkeaptnNdnfanfache WA3ERr CRBEILGHRS OF, 2
alternatively, novenent of the transfer magnetic field. The nagnetic
transf er meEgheYlactayefr nforvedhénpaegehternvearrearpsdangagrethe tdeaasfer
met hod conprising the steps of: conjoining the data bearing surface, which
consi sts b ke nugpres fer fay ero fdrerehdire tal pdtaysm ocdoer edpoedimegivo, t bé dat a
to be transferred to the magnetic layer of a slave nedium of a master

medi um wi & mg veermagaeiun vayertbé sagdetiavéapedi am seiflosimaecorddumed
body, and applying a transfer magnetic field to the respective magnetic

| ayer s oftd e reoajodnsst mes erd yyedhdramridy 9l awet neds fier tra gregiet fdall by
transfer the data to the slave nedium and can be inplenented by a magnetic
transfer tappacatdspeoipreshdfietait Lalvkiral o fragret bzl 0gnseans for medbjact ed
the slave nediumto an initial magnetization process consisting of applying
an initi andiglesie aedrient toagnpidci ¢d el @ throarsaiah rrgnebts tawde slave
unidirectionally in a direction perpendicular to the track surface thereof
to initiahdyivmgnehézeigai d magnetic 6 | ayer unidirectionally in the
direction perpendicular to said track surface, and a transfer magnetic
field applying ymans1ies ReRl¥hngsaatpapséraisngnet neghtehd tecbhaing
conj oi ned body formed of the conjoined master medi um and sl ave nmediumin
the direché@uppprositertdatind wydr e dpid i Aireeh a6 r@Btium has
magneti zati on has been perforned.” According to the nagnetic transfer

appar at usp&les chip s ebgvies 48 rlifansf ahgPREnekits Jr glrd caRRI ¥bRGiRRZAY can
be a neans conprising: a transfer magnetic field generating neans for

gener ati NGr a b PPShEr aNBOREEE 81T hekdconcarkedtonaghethe ghiave wedisuiy
narrower than the track region thereof, and a noving neans for noving the
conj oi nedn Dy« { ermgk Olintike ARsLemMBd UM e Siave i bdrpendiichihave
their respective magnetic layers in close contact wwth each other, relative

to said tyanghercprgReliicebt bl $Ac280F0tBASH 1kRQ 18N alinetQfzd he ild ack
region of said slave medi umthrough the transfer magneti'c field. Further,

the transfgynopghetd sof| el GRRGIALING aRRANS FCER: DS 2, &BANS: (1P QeRGRAL I NY
a transfer magnetic Tield over the region extending in the radial direction

fromthe fLack: of 1R SERI{ RShaadiUgeaf uA £iseaind Siea AR ¥MLhQ riche
track of the |argest” radius of said slave nmedi um having concentric circul ar

tracks; whesRepithe; i apobena r HeTe] jyscoid
sl ave nediun1%9%%npfg?g ?gtg??gaeglgﬁg%Fheq??%%ﬁgq?ﬁégggﬁéﬁﬂﬁ:#é%%ﬁfher,

for Casestﬂ@r&@fcbntQﬁesa§¥8c€§ghugbb§s§tg that in which the initial
direct current magnetization has been performed.

Here, the expression “magnetically transfer the data”
refers to the formation of a pattern, which corresponds to said
data, on the magnetization array of the magnetic layer of the
slave medium.

Further, the referents of “conjoined” include not only the

state wherein the respective surfaces of both of said mediums



di scoi d perpendi cul ar recordi ng nedi um havi ng concentric circul ar tracks,
after the magnetic |ayer of said slave nedi um has been subjected to an
initial magneti zation process consisting of applying an initial direct
current magnetic field to said magnetic layer unidirectionally in the
direction perpendicular to the track direction thereof to initially,
magnet i ze252ild AAPREEFE FARCT FitaREFBIOTRARIeDVE 21 8P ¢ tatif huhgeRdat ed
across a region narrower than the track region of the slave nedi um and
havi ng a S®8¥Medryes arieafiichaseds 1o e stpdCkWberehs & armgdsirt aatesyvailn t he
direction opposite that in which the initial direct current nmagnetization
has been perfainedined petveem the wagpetritdver angfeaceswidegiapfi-ne conj oi ned
body formed of the conjoined slave nmedi um and master nedi um can be noved
relative to theStibhsferthmgnethe ingtdasomagnebipassonhefemhier eflpvef said
track surface of the slave nediumthrough said transfer magnetic field. The
magnet i ¢ medinshecamabd gk ataonel nghile ttiee priesentmddiventarneh the aasagreti c
transfer method conprising the steps of: conjoining the data bearing
surface, mhdttmcansi $hsthé aonmpghetdcskayer baer wkdlienthepatiberenmedium
corresponding to the data to be transferred to the nmagnetic |ayer of a

sl ave nedand tioé ma st afiedbh WV ddt tihe YRRgRRIN & irayers teft S.aird 1S ltanee
mediumto forma conjoi ned body, and applying a transfer nagnetic field to
t he respegisveimBgiiail ¢Heayaisiafl hhgneenyatned NBSIEFf IRk dMHANG $have
mediumto magnetically transfer the data to the slave 8 medi um and can
be i npl engasedr ke A HRGAGIHHE &1 208 hRId 1dAPAF @S LOWRKI SbRPs 1 Béd iskiatieal
magneti zi ng nmeans for subjecting a discoid slave nmedi um having concentric
circul ar tRackBat® nddduhh tdaa b@HGBQF bZAEHOR1 PR OEIES SnLNNSH Sld NGt FARR! Yi ng
an initial direct current magnetic field to said nmagnetic |ayer

uni di recttgaakhytipit hegdeteshic@Bnpehperdircuagr vt ke dfastesur f ace
thereof to initially nagnetize said magnetic |ayer unidirectionally in the
direction perpengdifaHiaridip, S2icddiaekesWHaGRgnaRd catkaABsEermdmueidse
field applying neans for generating a transfer magnetic field across a
region naﬁﬁgvgfegéﬁa 1hecht 86K, regh omadnd hey davadediand pavag 2
width [arger than that of the track of the largest radius, in the direction
opposi te ghaiqgi DsWgkehebhechaht bal edhh8CEoCH. BERY RIS 2_lI0R HdS Jeen
performed, to performthe magnetic transfer; wherein the conjoined body

formed OfeéﬁglceeiQLBGGiﬁEQV%hg?%EEﬁb%&@ ReLeN VEBHIIBLYY Re dved e ,
relative to the transfer magnetic field so as to pass the entirety of said
track surfagequmf the slave nediumthrough said transfer magnetic field.
Note that according to each magnetic transfer apparatus described above,
the transfer megnethérfit@ldc8RPLYhBE BERANE oFRE A SR 3LV @SndHGdstidy al
magneti zi ng nmeans. Further, as"to the transfer magnetic field generating

means foryagplii 88at BeatE ARSh Bhim MBYNEsd tdde&d dhe B thAUGH, amLleGlIgmRgneti c
apparatus or a permanent nagnetic apparatus can be enployed thereas, from

the standpobRbtQL #1160 $e4MiG 8% che r ABHBLAN &h ] thlﬁ% itﬂtn%'}%iot@éx‘)f the

magnetic field and other such conditions, it is preferable at an

el ect r omagRehi £n8PPALEE U dit Rl Oual (OBt e AL ok DAOEy dbam euLon ng a

magnetic transter at a fixed nmagnetic intensity, e standpoints

of cost efLgebieness AL NG Lirbaqh VIRAGLLY. 200 gk e 1 D sahpar at us,

enpl oyi ng a”permanent magneti c apparatus®is pre
In particular, for cases in which the slave medium is a

discoid shape having concentric circular tracks, the
aforementioned region narrower than the track region can be made
to have a width spanning a single region extending in the radial

direction of the track from the track of the smallest radius



According to the magnetic transfer nethod of the present invention: after
subjecting the slave nediumto an initial direct current magnetization
unidirectionally in the direction perpendicular to the track surface

t hereof, by conjoining the magnetic | ayer of the slave nediumw th the
nagnetlc | ayer of a master nmediumto forma conjoined body, and applying a
transfer dhgHeeizlavelnpdigmsdial tdenjtaiased dBodel Aarnesdi radiiusn odppbsi t e
that in which the initial direct current nagnetization has been perforned
so as to pkavermmdiuregmwéieire ity bhefafqreméaivbradd & alegrictd movemesitecavcan be
performed on a perpendicul ar magnetic recording nmedium In particular, by
maki ng t heonsiehsofyrofathegtthasfbavengadiun &nebmogneaterrekapnnddingqual
to 0.5 tinmes and |l ess than or equal to 3.5 tines the coercive force of the
magneti ¢ tayeheotomptesbaveaskdtharebbe nmagnetic transfer can be perforned
nore accurately. Note that if the nmagnetic transfer is performed such that
t he conj oi ned bgsdlyef ot @dt pdck hee§Ooh 0b Nethaasl gvre Maddiitmanddskave medi um
is noved relative to the transfer magnetic field, 10 which is generated
over an ak@dcé&hetitScNpEl pyert ddadis @ ot 8okt he ot Bilck Sediort T Pass bie
entirety of the track region of said slave nediumthrough said transter

magneti c £hel flaghbeiprnubastureasf wolef amehtedonbane rivdicHakgan be
performed easily and efficiently. In particular, if the magnetic transfer

is performed byyyse fatd it RedenBakel 81 bheviradshrl vrRgRatd:C mhigalkd 1ics
generated over the region of a discoid slave medium which has concentric

circular fié]ﬁ!ﬂ%a}ﬁ)ﬂeerﬂgb&gehf‘ dihenkagh be Qdercﬁ&}rrl afdf fRae d aeliioh,the
smal | est radius tthereof to the track of the |argest radius thereof, and the

conj oi ”edoPOd¥1E8EH§@19E1§r en69BhehRed sMRgLeE {ARAIFUT aRd3lave f'IFeCi'dJm s
rotated so as to performthe magnetic transfer, the nagnetic transfer to a

di sk shaped ”ﬁgi‘ﬁé'x‘ﬁa&ﬁ&@{f"E‘QaHEﬁéH%Q’EhBHeaEEBEdEHB Re ehtl %'rl%@teln)é

performed by use of si npl e apparatus configuration.” Further

magnet i ;ﬁ@@gE%n' §sp§r&9%H§‘é19ytﬁ§ﬁs?ér anBehBAd Wh "r‘.%'s'lnbh%h%r %g%fp%r

magnetic Tield Is generated over the region of a discoid sl"ave nmedi im

harr ower B?a”cBH‘}o%mﬁé £agl 89 ?f bﬁg‘ff-?‘?gg“?k%ﬁ. Ml Ui aad shayls ng)fa w dt h

| arger than that o trac so as to perf orn1the

megnet i ¢ ‘f‘}g‘ﬁaéf‘% 1‘3’2@&%81:&1@8 9g”IragFQE@ePHdXJ:EEEP@n%Pgh%CC&Weo!d%% sl ave

medi um an ster fumis nove ative to t rans magneti c eld

SO as to Pésﬁetﬁ‘?aﬁg%éﬁéé{ Icélfél gﬁd L Surd c@ife 4 a SlPYe og‘?.\% ulge

t hrough sard trans magne caus COMesS poss

performtfe %EQ@?t h%d&ﬁﬁ”%%%ﬁy@ﬁéoﬁé Q'Eﬂé.”&h&%ﬁcyo?f shhg tsrl%% g«‘érf%%e by

nmovi ng the 1 conj oi ned I nea ut any conplicated rotational

Toverent of, £ L kgn L heARANEL %nﬁr%?ff{n 9 PréhstosnngtrROnaLG

recordi ng nmedi um or |C|entl d nore eaS|Iy

BRI EF DESCRI ] Té?@ SF grgewl = ?I éal S & '&éeBﬁééEﬂ%h‘rﬁ(&sé’éPWé&f tuhe

mai n part of app yl ng nmeans | nplenmenting
magnet i ¢ and slave medium to magnetically transfer the data to the slave

medium, and can be implemented by a magnetic transfer apparatus
comprising:

an initial magnetizing means for subjected the slave
medium to an initial magnetization process consisting of
applying an initial direct current magnetic field to said
magnetic layer unidirectionally in a direction perpendicular

to the track surface thereof to initially magnetize saidmagnetic



transfer method according to the first enbodi nent of the present invention,
Figure 2 is a perspective view of a master nedium and a slave nedi um
Figures 3A, 3B, and 3C are drawings illustrating the basic processes of a
magnetic transfer nethod, Figure 4 is a schematic drawing of a variation on
the first_enbodinment, Figure 5 is a perspective view of the main part of a
transfer hageetiridiesetappdilng medies dimsicdmont PrRgrepdiragast te sradsf er
nmet hod according to the second enbodi rent of the present invention, and
Figure 6 tsaaksshefacee dndwi ng of a variation on the second enbodi nent.
DESCRI PTI ON OF THE PREFERRED EMBCODI MENTS Herei nafter the preferred
enbodi nent s of & hergreSeEntmagnediitd dniadid lappd yaxygl aiemes fiotrh apeflerience t o
the attached drawings. Fig. 1 is a perspective view of the main part of a
transfer tegnefee maghdtappfyehd nopankei npheéognednpotige £d2med of the

conjoined master medium and slave medium in the direction

opposite that in which the initial direct current magnetization

has been performed.

According to the magnetic transfer apparatus described
above, the transfer magnetic field applying means can be a means
comprising: a transfer magnetic field generating means for
generating a transfer magnetic field on a region of the slave
medium narrower than the track region thereof, and a moving means
for moving the conjoined body formed of the master medium and
slave medium, which have their respective magnetic layers in
close contact with each other, relative to said transfer magnetic
field so as to pass the entirety of the track region of said
slave medium through the transfer magnetic field.

Further, the transfer magnetic field generating means can
be a means for generating a transfer magnetic field over the
region extending in the radial direction from the track of the
smallest radius of a discoid slave medium to the track of the
largest radius of said slave medium having concentric circular
tracks; wherein the moving means can be a means for rotating
the discoid slave medium a complete rotation along the tracks

thereof.

Still further, for cases in which the slave medium is a



magneti c transfer nethod according to the first enbodi nent of the present
i nvention. The transfer magnetic field applying neans 1 shown in Fig. 1
conpri ses a permanent magnet apparatus 5, which is a magnetic field
generating neans, provided with two permanent magnets 5a and 5b, and a
rotating neans (not shown) for rotating a conjoined body 10, which is
formed of AiRECAddPSEBRPBISFHE INERCAHA2 NANBCILNE HiPYdHidd Gratedyt Medi uns 3, 4
di sposed on respective surfaces of the slave nedium2, in the direction

i ndi cat edcbycuharatraekd, ahepdhranesnerignéagesacfintk 5b ofevuchaesdmmanent
magnet apparatus 5 are each of a width that at |east spans fromthe

smal | est hadi hsetr avkjenitrdt 6ot he Langest madines itzeddlonr mmoasss he sl ave
medium 2 shown in Fig. 2, and are disposed with the respective opposite
magneti c poheitadesg ¢hepedfyioppaseih i@k dicegenenatrena megnet i € fiiedldd Hdu
fromthe lower to the upper direction of the conjoined body 10. Further,
because itoi sahdcaagacyithatyatpheispaeetienaldy ded thet wleredtherupper and
| ower pernmanent magnets 5a, 5b of the permanent nagnet apparatus so as to
facilitatpetrpendhehstiruebedhiensesicikord iard tiemdale refo ft e cornjwidiad, body 10
t her ebet ween, the pernmanent nagnet apparatus is also provided with a

separ at i ngagpans zénghighawghehkae matkal,ly separating the pernmanent nagnets
5a and 5b. Note that the nagnetic field Hdu is set so as to be from0.5 to

3.5 tinmes the iatengidnieOhatieteeef £éVe 0r 6€ ddate itddacsbakea Ryiyn Fig.
2 is an expl oded view of a conjoined body 10. The 13 conj oi ned body 10 is

formed of harshave FRELURKE, tLAER FESPESTIF e HRAIRIL rldYiin Zha 2atiker eof
with which the surface of the pattern of protrusion portions, which forma
pattern o {hachespeekbirvengRstahtMBd YAk 33a2Md o4a tRe 16AYe 3 nediiyaherein,
the radial direction’of the respective surfaces of the slave medium?2 is
mat ched wi hhehBe WirdiR 1 8hr 8phban t@f thhe HesReGidny & iRerimnenil mpgnels 5a, 5b
when the slave nedium 2 is set therebetween. The slave nediumutilized

accordi ngcherbRe HRgRetiGathaRshels MRlhog e JhR S 8P dfieNtdQh is a
di sk shaped magneti ¢ recordi ng nmedi um such as a hard disk, a flexible disk,

or the likegnWhiiehthasskeen pheweded with a magnetic recording layer on a
single surface or on both surfaces thereof; in particular, a perpendicul ar

magnetic recording asdYmes H\@a§h¥@ﬂn§élséfytﬂ@%ﬂc;ﬁ%@ diLRCHLR B the

magneti c recording layer has been forned in the direction perpendicular to

the recor Qha%éé%éﬁ%(ﬁi%%f 89h 1S mdlkld Zéﬁaﬁ%&%tggh@réwgﬁrﬁfa?r}éfﬂi% shown

in Fig. 2 1s a perpen ul ar magnetic recordi ng nmedi um recordabl e
on both sutfages theregf i C {@g?@ ery Stfa{@Q N\ i

| ayers? ZE, 2c, grggfggn%%ggn%t{nsur a%es O%Ylte%e su s@at%%ﬁ%g&rﬂgf,
respecti vehyye TREJTRS! €h-BRGhUL3 d $ UQHAE G Mddt 1 o fdist on portions
formed in a ggttern corré:sp%ndi@r?g tor{éﬁe (?g[fa a}t@o €lr)':el reclorded onto the | ower

recording surfagge2aghotle shake raediiinda Thedpeakel dPddnd Jsal the

sane | ayered configuration as the master nedium 3, a I'S provi W th

‘ e . ¥ . . ot
Fecor dod SRS ERE uaper THon e el tare el rontor (st ol AR Brdha)
The mast ep -nedi : 3 [ 4@, o j 5 : each
of whi ih éfbagkggﬁlofmér ggrgﬁgt:a%% %c?%#iqglﬁ?;%h%sf%gjgén%fholr&ngwaén%gagr?aign%eti C
I 3b, f, f i te ..Next, t ti

transfor HRERSH T SoadY aing S hd e da i B S S T B S
First, WiB peferenceoto bl 08 113430800 26 Lhe basi e Processes of the

magneti c transfer W € expl ai he rg. 3 at'es e proce'ss
wherein an initial netic.tield is appl.ied unidirecti.opally to the slave
medi um soaag‘at's%eﬁepfgg?‘m P‘i’étﬁlni% °a ar?é]pné”tcl F4%n Ciiesraelo S \@e. %eéplum
illustrates the process.,wherein the slave nedium and the naster di.um are
conj of nedtBo THF I GoB o BRHcP Bory P hAR LY Pa R FaE ARG ENPEAP 1%L
applied thereto in the direction, opposite th&t}\%i n which the initial,
magnet i zaFPorPhESSHEST1p&E PRPREHEL CR Y e BTOLhHR FOFe St MBF LERdG di ng
surface of the_ slave nediumafter the_nagnetic transfer has been perforned.
Not e t hat 2nf; glageingdicit doeBagRE L L6REL Yf BERNPERSI P&l £RCEBPOF 1FVR he

sl ave nedi um and the | ower master nmedium 3, and an expl anati on has been
given for only the magnetic transfer to said | ower face recordi ng surface

2b; however, a magnetic transfer to the upper face recording surface 2c can
be perforned in the same nmanner. 8



As shown in Fig. 3A an initial direct current magnetic field Hnis
applied in the direction perpendicular to the track surface of the of the
slave medium 2 in advance, so as to initially magnetize the recording
surface 2b thereof in one direction. 15 Then, as shown in Fig. 3B, the
surface of the recording layer 2b of this slave nedium2 is conj oined with
the pliabfedirdgnednd qagybe BpPbemeneed i1y acagrethe HranTisy éPPRseativens of
the master nmedium 3 to forma conjoined body, and a transfer magnetic field
Hdu i s appPihedlfh8geto in the perpendicular to the recording |ayer 2b of
the slave nedium 2 and in opposite direction that the initial direct

current magnetie&nfieitisilnmhgsebéenngppeisd (ioresubijeatieadiar edtsamid
opposite the direction in which the initial magnetization has been

per f or redylavepmefionm hheimggrehnicentrarsicércuAsira tresiks td e datisi(e servo
signal, for exanple) corresponding to the pattern of protrusion portions
formed onmébaestirhadcenoprbbesseasdesisethqm3applyagaesncatltyi 4T anisfeartr ed
and recorded on the magnetic recording surface 2b of the slave nedium 2, as
shown in Eugred€C mdghetibatie Ve bakdcasgset Nc VihH wdr ting ddnesaii pafitier n of
the master nedium 3 is a negative pattern, the opposite to that of the
positive patteesrdshows o dedperdB. cllyar eveibengrhbe ahpvgcdesedidet to
directions in which the initial direct current nagnetic field Hn and the
transfer magRehlcyfhadtle Hide /-8 ARAGhedi cthe S idatra tarnke 1RRgRaiHcal |y
transferred and recorded. Next, the magnetic transfer nethod enpl oying the
transfer gagaethienf bekgeapRlc1RG MRARS ishaWa KN durktade Wdidg be expl ai ned.
First, the initial magnetization of the magnetic |ayers 2b, 2c of the slave
nmedium 2 is perfof pRAs By r USEgREL 88 FIdTdalpst § B0 Wl £t MRENRL 1 Mgy NMeans
(not shown). That is to say, 16 an initial direct current magnetic Tield
Hin is appli@ethd@t hagmRenel f fel @¥enSsdba 2Gildh Lher gl eaHONREMRRNI cul ar
thereto, whereby the initial magnetization of the magnetic layers iIs

per for ”Edregfi‘%‘ﬁ’ obhenPadierd iy MO hak RS i RD§tAM £3GH, ofnd.he st er
medi uns 3, is conjoined to the magnetic |ayers 2b, 2c, respectively of

the slavesgedhum tQckosm gngonh phoed Dogy,d0.i Nextle dineconypidigsbdady 10
is inserted between the pernmanent magnets 5a, 5b of the permanent magnet

appar at us g WK br REIE: ht 2P| & SRAC158RAN AL BH 33 tRELRAS HedrRgNEL S
S5a, 5Sb, so that the transfer magnetic field Hdu can be applied thereto in
the di FeCFb%o%%‘aS,' £ HRAlrdih WL ddie di tdaln Jmgnetzatd gn of the
magnetic [ayers 2b, 2c of the slave nmedi um has been perfornmed. Then, the
per manent nmagne 5 Jap r i I es  of
t he conj oi ned bgg? ?8n§§ﬁgétehg8§§a%§¥@€8n§gﬁ%% ﬁqﬁ%%%uyﬁéé;&)%ggn The
conj ol neda%dr}{a%é’ef Snd bt 8dnoBe nid¥lda EQFL%EH?Q tﬁ:,tfhléet LE8ELL Gud i cat ed
by the arrow A by a rotating neans (not shown) ile the permanent nagnets
are in the;whg Qi ¥ 0f ot opj, Qi : . i CUE T
enbodi rren? l \étlgiegﬁaéﬁe%?cpﬁg;g/e?}slgzﬁl’?g%gggy %ﬁesﬁcg\%gé}rggi%?nr%av% cgfeeﬁ{g
initially et i ce,. NerE a{@'ﬁé ' i 3, 4 have been
conj oi nedsgﬁgr%ev%net%ﬁ, m!r gsh%g)\éﬁhvﬁayl@ﬁco%\evere?t e | nﬁ? a n%%rfleti zation of
the magnetic la 2 he sl av i i he
state wherein tﬁg%l gegtnéafgéfn&gﬁﬁaggb%aeﬁﬁ%#%‘f%%&%%%P%%gé%grtdet{hé
medi uns 3 i v Eur r, L.Ng. rr [ ment,
the coni oPSSS R5a T00Rss TS e rorar e AR PPty mab e b Rl 2
field Hdu; I cQRnfi gur.at.i_on j.n, it e nent magnets 5a, 5b

a &Q%V\%\éq:.v’e SOQ:[@‘T’Iee%-% 1%1&101 %eﬁfy{& 1\{%? Crﬁe r(@ g

are rotated relative conjol'n as been fixed in a
stationary posi E?Iu(?:r‘ll.he%?n a%l sc% %%ee@a%efde'r magnetic field generating

means for applying the transfer magnetic field, although an
electromagnetic apparatus or a permanent magnetic apparatus can

be employed thereas, from the standpoint of the setting and



According to the magnetic transfer apparatus of the present enbodinent, a
magnetic transfer to a perpendi cul ar magnetic transfer nmedium can be
performed easily, and noreover, the quality of said transfer is high. By
enabling a favorable magnetic transfer to be perfornmed to a perpendicul ar
magnetic transfer nmedium magnetic recording mediuns having a l|arger

st or age @éﬁébﬁ‘t%bih%r@?aﬁh@ohnt@néé‘ﬁv&fitd’f? Haghedertsiftie Lsl andr o¥kesdr di ng
medi unms can be easily obtained. Further, the transfer magnetic field

appl yi ng sudhscaati hons nebihsicappe feralgla thansterehagheenaghpsiid
generating nmeans, and a noving nmeans; in particular, by making the transfer
magnet i ¢ dprs thigehdratemel opaths @n neamsoflver geard at vhgnaperansiéngmagnet i c
field over the region extending in the radial direction fromthe track of

t he smal Iresinetait us aofs f& rdas coifd xsldamegnedii onf 1 @l 4 henttarecikt yof firbben the gest
radi us of said slave nmedium having concentric circular tracks, and the
novi ng nestnendpoains dforosat affagtihendsscand tHeawd imddiyumor ebapagelyo t he
transfer magnetic field a conplete rotation along the track thereof, the
per f or manesh Of gwr sregnet dspd f &nsé prempl @y thgcai derRenedt ngagrdicim such as a
hard disc or a flexible disk can be optim zed, and 18 the magnetic
transfer gaghhecperiorpesrefdhreently by an apparatus of a sinple
configuration. Further, the transfer magnetic field applying nmeans 1 can

al so be used asddrditd itd) tdel Re§nEL & it aBONL i HKH FRRBe pRekBhE Case,
t he upper and | ower surfaces of the slave nediumcan be set between the

per manent; ixpaet Sn Sartel SbfddtiddhenBringld ficbayRrs 2R,1irda td1regeetqcar e
reversed when the transfer magnetic field is to be applied, whereby the

di recti oncufir 3k Clla gt {22086 £TuRBEDesE€1 bhel dy MY tRcappkbedibhereto is
the opposite of that in which the initial direct current magnetic field Hn
was appl i &Yq O NiNY e diansien fargnehkeebire! 8,2pBhY bR ABaPReaNd
the initial direct current magnetizing neans into an integrated unit, the

cost of the,aDpar af UseCalk R Kl JOWedaRth Wl thecareRBResikl €4l PEEVI de
preformatted magneti'c recordi ng nedi uns at an i nexpensive price. Note that

it is neceasamy 1hal;ihe vabil L£PBh¥eHehodNe andl P51 {YnQfa thenkEapster
magnetic field and the initiral direCt current” nagnetic Tields be determ ned

based on consd 0oL iy %t %{?Pd Cc%ijQJi‘H‘ecf 8beg of dihe dﬁ'r%\é%i%%dbidﬁbsw@

relative perneability of e master nmedium and the slave nmedium or the

ke, Hoveyer 1 ARndeacenbad Abaveaitle Bhenshtnlnd e, d¢ Alisliel BRARCtic
field is to be a value greater than or equal to 0,05 tinmes an ess or
equal to ghan, ti t pye,f C | ave I

According to tﬁgggb%ggsﬁeggrﬁggggtﬁb%d@%gﬁ??ggl?Eghgﬁeg'lé fgggf%gggnt

nagnet a%ﬁ%&@c %m&@@%a@m@%ﬁ&{)%@&w ANRLRLYnRHIRAZEGS nEE‘i‘ﬁ as

magnetic field generating neans, el ectromagnet1 ¢ apparatus 15 suc

that shown,d o ki §8hnal so be enpl oyed thereas . The el ectromagnetic
apparatus 15 gﬁoﬂ% ?% %?g. 4 is disposed both above an bel ow t he conj oi ned

body 10, and coppriSas; @, £oFe %mzwei& 'tﬁepin@egtg%%p ﬁ@ri':ﬁép%gh@@e&o the

l ength in the radia Irection t he tonj oi ned aving a
det ' e ' il.17.h b : ti
L R g e
substanti gl lyg e 5a7e 528 hal  fescsi bed, ahoyes. Ide 1he alaRLLImRINGLLC
s ‘enpl oyed, "I e to y C e

appar at us becones possi b easi ange t

direction i nt ensi of th Lc field -Fig. i Lve view
of the rra?ﬁr%g]aerf 3%}' a'&%dr%tunr%’f gﬁeﬁ%&%ﬁ%ﬁ:gcﬁre n%fa{%lg“ﬁ]ﬁ%é irjéagrnﬂgoexfr%%qeér%%%ti ng
the magnetic trgnffer nmet hod according to the second enbodi nent of the

pr esent i hVent ¢ %.yAccording to the magnetic transfer method of the second
enbodi ment, unlike the nmagnetic transfer nethod of the_first enbodinent,
The magnet | ¢ QINK B Eios dngie 1A Tl C5BREPER: G MRS FHCH SPAFed t he
one relatjve to the other; however, the nmagnetic transfer nethod of the
second en%%%iﬂ%%@ofgeéhﬁ%?%ogoﬁm%?eP% FPeigoﬁég§PSPem?5t5§rW8 mihand
magnetic transfer _acraoss the entire track surface of the slave nedium by
only a | i heaYe MR 9fs f“ﬁé(eﬁlaﬁﬁéﬁ‘f:évﬂi &R e ttﬁ@%%ﬂa@nﬁ%‘b f@@ﬁ@v ating
means. 20

10



The transfer magnetic field applying nmeans shown in Fig. 5 conprises a

per manent nmagnet apparatus 105, which is a nagnetic field generating neans,
provided with two permanent magnets 105a and 105b, and a novi ng neans (nhot
shown) for noving the conjoined body 10, which is fornmed of the a discoid
slave nmedium 2 and two discoid master nmediuns 3, 4 di sposed on respective
surfaces BRLIERE S IR TREADLNVET PR AHRA F tPoR2f haie tté‘?ja’b}htenéréFﬁ(ow. As
shown in Fig. 2 the permanent magnets 105a and 105b of the pernanent nagnet
appar at us*$8508y eS@ath tof P2SA PR efhivargntttehe Hera@hdiav it e Sdildet er
d of the slave nmedium 2, and are disposed with the respective opposite
magnet i ¢ pop¥ef nediunhshsongbppeded tyanaseromgenetace faeqglgndtiec field Hdu
oriented fromthe I ower to the upper direction of the conjoined body 10.
Not e t hatmghefpagneei off psedomnatitedseilaye aedtiomse chnole) P nfores ti mes
the intensity of the coercive force Hcs of the slave nmedium First, the
initial rmagreéfiyzandorfdfictiketimgnetic | ayers 2b, 2c of the slave nmedium 2
is perforned by use of an initial direct current nagnetizing nmeans (not
shown). That i sIthopsayicabatpiif athalinmaspte toiur reeren sfegnets pefrifelxthdd by s
applied to the magnetic layers 2b, 2c in a direction perpendicul ar thereto,
wher eby theeidt ki adthagnadid zain aheof rdrief amgaethiet lcay e ddiiss pehkakted.
Then, the surface of the pattern of protrusion portions, which forma
pattern obvethetiséirdeatieorob feacdi ofoihstierenrddiiom, 3vhich haxorponiceed rtia t he
magnetic | ayers 2b, 2c, respectively, 21 of the slave nediumto forma
conj oi nedchedy13.t Nexits, theeaannhgiiiethdodyitQ d5r80¥e6nint drehditraetk on

i ndi cated by the arrow and passed through the pernmanent magnets 105a, 105b

so that tbe tHarshen cRroALA1Es fihlr@ddtio itheapphitRht @hthEaefd & £ easliffsace
thereof in the direction opposite that in which the initial magnetization

of the nagnekkerl, aYRASLEY,cAE Afndd®cslyarermed dm tes legiviprid anmeér
According to the current enbodi ment, the nmagnetic |ayers 2b, 2c of the

sl ave nediqdak BAvendeanddinbbidlinyi sadreidezedoids advpaeeoranthd kernidta Jmast er
medi uns 3, 4 have been conjoined therewith, respectively; however, the
initial magaekiraal i @ReOmalghe tTRIRSEING Fledy @10S a2li sZC sfa e nid e ipedi um 2
can be performed in the state wherein the slave medium 2 has been conjoi ned
with the prasbeHimBdnddB ud, ot kReAdYRBCEanABeOEifAE ke thie pefited by
enbodi ment, the conjoined body 10 has been noved relative to the transfer
magnetic {ikel drHdus ihQWRY bpad a&Rf Icdwiralyuea tuher.ei n the permanent magnets
5a, 5b can be noved relative to the conjoined body, which has been fixed in
a stationary pos{itLRBr¢adsaf1sd lRRyrRAGR! @GankHici ek, p@Fe8EAEAMD Y Add& £
magnetic transfer apparatus of the current enbodi ment, because the transfer
magneti ¢ fi @b enhaaRbye AYi MBANS tGAMRIcIeRagnBRABEEE 6181 £4 ORI @Id RE JFRANS
for generating a transfer magnetic field across a region snaller than the
track regipe 9bqtibe slrane gredi-um andvRawklq uk Wadirldwear §@ant haRr thatciof the
track of the largest radius, and in the direction opposite that in which
the initigkgdichest £HEN S d 24 avd BB 8hliORabasgheam @&k fl i dian
becomes possible to performthe magnetic transfer "across the entirety of
the trackipuif aeetft LPecR! a¥er B 4PgdYE MRYANGs, Do USe «f JiedmyivHe
nmeans, the conjoined body formed of the conjoined slave nedi umand naster
medi um t hﬁ%&%t%e i, TRIRLIC tfuee'c%dfj!ai%w bdy MeAmdl reet

wher eby the novi ng neans can be of a sinplified configuration. Further, the

transfer gagnetied LobdoanahylAdaRAns: doFafledl 8 02 MRtk % f8 Jd1idd @

direct current magnetizing neans. IS case, the upper an r

surfaces gf, ! he ALeue MEGhUPL 8ap: DPa SRS ACLUCRASLNERRLIBNEOLy TBENGL S 52
so that the

track surface of the slave medium through said transfer magnetic
field, because it becomes possible to perform the magnetic

transfer across the entirety of the track surface by moving the
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magnetic | ayers 2b, 2c thereof are reversed when the transfer magnetic
field is to be applied, whereby the direction in which the transfer
magnetic field Hdu is applied thereto is the opposite of that in which the
initial direct current magnetic field H n was applied. By conbining the
transfer magpetic field | yi means and the initial direct current
magnet | 2i R ARHREA| OSY ah PREELY at BUERARE, 2bHeCEBRE 167 tERe FABBELANAS can be
kept low, and it beconmes possible to provide preformatted magnetic
recor di ngRAERMENE Q¥ E%eiﬁé&%en%b%emﬁgm%%%chB%%nﬁﬁ%F Fe fsdhakeshaP§dt hat
the value enployed for the intensity of the transfer magnetic field and the
initial dragketiarrerprabpdiereeéipnepasthe deker ApReBebrRSEdOSASEoNSi derati on
of the coercive force of the slave nmedium the relative perneability of the
mast er meelf i bedtivieasfavereedddiYor the 23 |ike. However, as described
above, the intensity of the transfer magnetic field is to be a val ue
greater than or equal BRIGIOPESCRESTION |FSTHE HWBINGD than 3.5 times the
coercive force Hcs of the slave nedium According to the second enbodi nent,
al t hough a per nahgnte feign etpeappdrcting: 108w st heer iempi oy ed 4 brasxpeanat ory
pur poses as the magnetic field generating neans, an el ectromagnetic

appar at usmddbesuchfasltihapphdomp meaksgimplemanalisg bheeenmpbagedct her eas.
The el ectromagneti c apparatus 115 shown in Fig. 6 is disposed both above an
bel ow t het eang He neck trady a tB8o rdtd gctosphiesesr § wembloeldmeortag failtss peaebntor ned
of a respective core 16a, 16b, which is of width larger than the | ength of
t hee radi usvehtibe, | argest track of the slave nedium 2, around which
respective coils 17a, 17b have been wound. The magnetic transfer method
enpl oyi ng this eleecte raphet ipe mpartaiws view oS wbsilaaridrakley itfre asdma as

t hat described above. If the el ectromagnetic apparatus 15 is enployed, it
becones pgssiybl getioupasily change the direction and intensity of the
magnetic field. Next a detailed explanation of the master nedi um and the

sl ave nmedi um wi Figheepr3oyi 8Bf.arib 3destd idhesiakevel 1t BergashgreHesayac3
conprises a substrate 3a having protrusion portions fornmed In a pattern on
the surfageotbesesf orandmaghktabl ergngheti gekayar, 3b formed on said surface
(over the protrusion portions and the depression portions between the
protrusi on portrogsre 4Al§¥NEBREME tEBSdFaw End Sfad VG dTRitEIdrabn @ik &ikey,

al um num gl ass, quartz, silicon, 24 nickel, or the like is used to form
the substepbBddment,the master nmedium 3. Further, as to the material
formng the pliable magnetic |layer, Co, a Co alloy (CoNi, CoN Zr, CoNbTaZr,
or the like), FeigafeBeiablgurddetoivdeteior ErRBIrMIN FEAL IF a k@AhsEeTaN) ,
Ni, a N alloy (NNFe), or the |like can be enployed therefor; it is

particul anhynpteterabhe bpplyEagomeahsFemphemba templ eyedmal@letGases in
whi ch t he s%bstrate 3a ispa ?erronagnetic body fornmed of N or the liKke,

al t hough ttahsrB@imdt@rRE88E¥rEOnPrRVtHE Sk nPENed & tméAY & Bhe Ptr@@emgnet ic
transfer can be inproved if a nmagnetic |layer 3b is provided. If the

substrat ej 3gehsibar medqgof a non-magnetic body, it is necessary to provide
the magnetic |ayer 3b. The protrusion portions of the pattern on the data

bearing surfacerohut8& MBS £En IR VA3 6AMPEE WOFIRLL BYoN SR Bhe BctbalPI NY
met hod, a photoliihography nethod, or the I'ike. Hereinafter, a sinple

expl anat i gppefikhgmet hod of manufacturing the master nmediumw Il be
expl ained. First, a |layer of photoresist is forned on the snooth, flat

surface of a glass ppbskRisreokobrarfigabkzrERRED BMBLDRMENES Of
Hereinafter the preferred embodiments of the present
invention will be explained with reference to the attached
drawings. Fig. 1 is a perspective view of the main part of a

transfer magnetic field applying means implementing the
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a spin coating process; then, a | aser beam (or an electron beam , which is
nodul ated in correspondence to a servo signal, is emtted while this glass
substrate is being rotated, and a predeterm ned pattern, such as that of a
servo signal extending linearly in the radial direction fromthe rotational

center Ofneacd { & ackand fo £XRAIRH QR AL kBeS EFLE:Q‘EeeREoH%thEO%?r esi st

on the portions corresponding to each frane on the circunference. 2

Then,tfnﬁﬁgﬁgfg§?ﬁétiﬁ§eﬁypé§pted to a devel opnent process, the exposed
portion of the photoresist 1s renoved and an original disk having an uneven
pattern formed I i.ni tQresy h'S:Qht ai ned .t Y. xt, the
surface of thetﬁﬁ%&gﬁnggggéﬂ%ggﬁgggﬁgfﬁﬁ%g%ﬁi?ﬁggéﬁ%ﬁggé ggéﬁﬁéj%g?arna
disk is spubjected to_a plating, process (el ectrofeormn .. Wher eb n_Ni
Subst r at of RSO o DaoPErOan AL HREREs BBl R et 281 & PEatSE Gt e | s
t hen peel gd fromithe original disk. This N substrate can be eppl oyed
2o & Mt BTe hBEITSET 14 TRt BF O L B FaBE bR e BT by THETE 5 gbect | ve
| ayer has gg furéher agglied over the uneven pattern thereof, as
required.® PP ECLAG BREMFUHACE TR W) FGFskOtahBe EPRP OpP&fed to
forma second original disk, and this second, original disk used to perform
a furtherP?dY al O pl e+ 5l b?oé%%@?dmﬁgrEBﬁ a dipsprdt 8L A%Gi R§laURedatfde
uneven pattern can be forned. Al so,_a third original disk can be formed by
netal pl atYRF L LLEG5E S PEFRERS i sk 8¢ SBYS RArUeAieg St LY SSYHFRBERE resin
i npressed onto the second original disk; this third original disk can be
netal pl a?Ed-h® Dt medidmbér r abethRavd Het @t Fosiitndicahfry &Y At 8FROYOn t he
ot her hand, after the uneven pattern has been forned of photoresist on the
gl ass subBtrate, etching can be performed to form grooves in the gl ass
substrate, whereby a substrate from which photoresi st has been renoved can
be obtained; a SRHSRIERENRH BRI FOFFrerp t ok oh bhsenesnaapptonaghet

met hods descri bed above. 26 N_or a N alloy can be used as the materi al
to form aapedhprtre supseradeh afdaanydbh thafoas igpes epapst hsem she
forming a netallic layer, including electroless deposition nethods,

el ectrof opRalieptneedous, t5pEk toat FAgthet hangeshnyafdpsptasrkgrret REds can
be enpl oyed as the plating nethod used to formthis substrate. It is

pr ef er abl Bhehatavaeng@ight 2 othewe igr dtidUsidonanG ke edepsirostd Wa tinéhen
pattern) fornmed on the substrate be in the range 50-800 nm nore

pr ef er abl yespPact hger apiges bfe gRa GOt hinPTb? farsss thengd clprpasedisey s
pattern is that of a servo signal, said pattern is forned long in the
radi al di Fecgeoaratet pemaghetkor fegaApHadu fromstheefewgll &ot hae wuppekengt h
in the radial direction be 0.05-20 pm and 0.05-5 umin the circunferenti al
di rectiondifrectsoprefethbl eonhatngdpheder AOef Fulitherypbeciamsghiidh itshe
length in the radial direction is long and within this range, is selected
as the paneeeasfoy bbati agrser epaseghal pdavadethberugaat tbel apper3bndwhi ch
is provided on the uneven pattern of the substrate, is forned of a magnetic
mat eri al andebypa@ngntanageets day Sl ¢brufiengenbansns et appacagms
deposition nmethod, a sputtering nethod, an ion plating nmethod, or by a

met al pl asPngsnee hbalkikittate tthe yrafdrabtted Hatsaa arhiagichessoofa lt lod
magnetic | ayer 3b be in the range of 50-500 nm nore preferably, in the
range of 8Be300npminkdt botliyafl Oi thegepesiecabl ¢hehperanafed® madbiednmond Li ke
Carbon (DLC) filmor other type of protective |ayer be forned over the

pl i abl e magpetbetukayeraldo e vsiddded thf at bepprot ing ey (nqoshiosns, and
that a lubricating |layer also be provided. Also, it is also possible to
provi de afoenhattadhhasepagatayerthorpechaie!st nagridies |5k anakiSiee Nottlee
pliable magnetic | ayer and the protective |ayer. The |ubricant serves to

i nprove thraduthbihadgyewithf1esPpatdu tic Wt aoeadatadee dfweorh @ f5 ited i3ar5 or
the Iike when correcting m salignnments occurring during the conjoining
process. homestdrat iaceacdtpdmft ehéhd S0 PErdeHTd Hf itdR, s Bav@gleaii uffRdi um
on whi ch an uneven pattern has been fornmed on the surface thereof has been
expl ai ned; howepes, 2 HBShAreABUbHBHNAYERIoE Bl @bngBhhaeevbarmad bynlki |11 ng
in the depression portions of the uneven pattern fornmed thereon wth a
magnetic | ayer can also be enployed. In this case, the magnetic |ayer
filling in the depression portions region can be a pattern fornmed in the
same nmanner as a substrate having an quven pattern.



The sl ave nedium 2, as descri bed above, is a disk shaped magnetic recording
medi um such as a hard disk, an HD flexible disk or the |ike; wherein the
magneti c recording |layer thereof is formed by coating a | ayer of magnetic
material, or by forming a thin nmetallic magnetic filmrecording |ayer on
the surfage,|Bereqfodpus 108 I E ol TINGL hedh ayes Iss it ouided yiLh
magnet i ¢ ani sotropy and has™ an easy magneti zation axis 1n e drrectron
perpendicular to the track syrface thereof.. o,the material formng the
Phi e et it abelRgnbever P Poc BRRFRGT dsP, vEicha ths” sPEeg cecsh ahe Cocr
CoPt Cr Ta, bTa, CeB, CoNi or the like). , Fe, or an Fe alloy (FeCo, FeP,
FoCON ) Rt bR BrBF oFEat SHSLOP nBPERSPNSROHBICHAEOR B FRESEErairs That o
non- magneti ¢ sub | ayer be provided_so as to provide the magnetic anisotropy
requi red beRREERIYREIReECivitSerPARY &7 £RE %‘Efﬁ)b%Jr‘Ee%bda‘esﬁedlél't k8feof )
A crystalline structure and a |lattice coefficient nust be matched to the
non- magnef#eiadifizRerion & ke mrPeGriveshrfacay cfckha, slgvwmeinm, Ru,
Pd or the like is enployed. Further, it is preferable that a backing |ayer
for stabi?ilA Rgtehedstidtetbe wikkpdiperdien & thagrRtheet i vhPermaRent
magnetic | ayer, and inproving the recording and pl ayback sensitivity be
provi ded madeett ha, néh- whghethe sdbVeajediuNote ishaeti tthies ghedi@eabl e t hat
the thickness of the nagnetic recording |ayer be greater than or equal to
10 nm and | ess Thansbavequafiivw s00lhrpdandcabdénpr ebeithlbl paggesdcer t han
or equal to 20 nmand |l ess than or equal to 200 nm Further, it is
pr ef er abl erahaferhmethpdknésshef preeentninwgnétion Lsyer djsékatsdvapedan or
equal to 10 nmand |less than or equal to 150 nm and nore preferably,
great er thagnetiequatording mudiaml shebsashmmagd dgakl & of18kidme 8tiskl,
further, it is preferable that the thickness of the backing |ayer greater
t han or equathé¢ ol B50e nmianth hessbehanpoeovideadl with 200G gmgt ianderoreing
preferably, greater than or equal to 80 nmand | ess than or equal to 400
nm 29 Wageri snchaisiedliéssutfadenagneti botthassirdia et e reanfpr iisi ng t he
steps of: conjoining the nmagnetic |ayer, which has been fornmed in a pattern
for transpertingldat aa tpetgendiagnetr nalgaedn cokeaostang medi wmorofvhd chmst er
mediumwi th the magnetic |ayer of the slave nediumto forma conjoi ned
body, andaapsidlngmagheangtbil emiignstt o odl the aathe tiespecd rdengdgiyetri
| ayers of the conjoined master nedi um and sl ave nmediumto magnetically
transfer hhe bedm ficrntdie inagnetdicrdayiern perpeadsilcadarmedi the rsloereiimgsai d
sl ave mediumis a perpendicul ar magnetic recording nedium and after the
magnet i ¢ bayérncef thardos$| ayeutedi zedl higlse beas. STilg exlade tneediinun A tshalwn
magneti zati on process consisting of applying an initial direct current
magneti ¢ fneFdgt 02sas da megrpedindii dayer mayr triec tiearmaddiyng mead idine, e efiiah
perpendi cular to the track direction thereof to initially nagnetize said
magnet i ¢ hLaymsscotdb bagneboth |sayefacafs shedesilfawen wiadichnmadnde t he lygret | C
| ayer of the master nedium are conjoined and a transfer magnetic field is
appl i ed t gmbhectespeetoveingdnaiarxs) ayer 8ct heredorimed ba shilechirdacepposi t e
that in which the initial direct current nagnetization has been perforned.
2. A magnefti ¢her anbkeratet Rad tas rdeffi, ned speodliaigbyl, wherein the intensity
of the transfer magnetic field is greater than or equal to 0.5 tinmes and
I ﬁss ]than ordeqmaé h8s Be b riddiasn 3hescpescided il tle pfothes ity petdtd dnayer of
t he sl ave nedium 30

formed in a pattern corresponding to the data to be recorded

onto the lower recording surface 2b of the slave medium 2. The
master medium 4 is of the same layered configuration as the master
medium 3, and is provided with protrusion portions formed in

a pattern corresponding to the data to be recorded onto the upper

14



3. A magnetic transfer method as defined in claiml or 2 ( where in the
magneti c transfer naster nmedium conprises a substrate provided with a
surface on which an uneven pattern corresponding to the data has been
fornmed, and a magnetic layer formed on at |east the surface of the

pr ot r usi | ons ' S t neti ¢ _layer. t he
mast er régﬁéﬁg&%ﬁgc @%%%Q%g%%%gbﬁhgdg%%$g%%§?'%ﬁgs ﬁgg%g%ggﬁﬁbﬁgglgﬁsthe
magneti c %axpr forned on aug ur f,ace, of theE%ﬁptrﬁfion portioH§. 4.hA
magnet i ¢ 1t anSPEPTASERDE RS et ihed i H2 eIt MY orY 3O WRerRiH Y8t dat a
represent_servo siggals. 5. A magnet,i c tbani%gr gﬁtho as gefined I n claim
1, 2, 3 of PALRGTEY BE PSRN} Foite® 500§ S farshed O6fetne2af M3PRES 1 Tast er
medi um and slavg medi um_is mgved relative to the transfer magnetic field,
whi ch is YeYefafRd 69er 1aXPeYi 8A £RSt SPELAGFr BheratRafUPRETET&CKk region, so
as to pass the entirety of the track region of said slave nedi umthrough
the transfer ndfeti ctBeenyonetia hhgnefee PehhcfercrRRtAdBTIasodéPtNed in

claim5, wherein said slave nmediumis of a discoid shape having concentric
circul ar P¥@eRRt invention will be explained. First, with reference to

Figs. 3A, 3B, and 3C, the basic processes of the magnetic transfer
will be explained. Fig. 3A illustrates the process wherein an
initial magnetic field is applied unidirectionally to the slave
medium so as to perform the initial magnetization thereof. Fig.
3B illustrates the process wherein the slave medium and the
master medium are conjoined to form a conjoined body, and a
transfer magnetic field is applied thereto in the direction
opposite that in which the initial magnetization has been
performed. Fig. 3C shows the state of the recording surface of
the slave medium after the magnetic transfer has been performed.
Note that, Fig. 3 illustrates the lower face recording surxface
2d of the slave medium and the lower master medium 3, and an
explanation has been given for only the magnetic transfer to
said lower face recording surface 2b; however, a magnetic
transfer to the upper face recording surface 2¢ can be performed
in the same manner.

As shown in Fig. 3A, an initial direct current magnetic
field Hin is applied in the direction perpendicular to the track
surface of the of the slavemedium 2 in advance, so as to initially

magnetize the recording surface 2b thereof in one direction.

15



said region narrower than the track region has a width spanning a region
extending in the radial direction fromthe 31 track of the snall est
radius of the slave nediumto the track of the largest radius of the slave
medi um wherein the relative novenent consists of rotating the conjoined

body f d of th | di d_mast diumrelative to th
{ranst o TREHEtTE 1Tt H1 o t nEn FHk SRGRGSH OF FoATHAGREETE LPARS or

met hod as_defjned in.claim erein said s]ave nediug}ig of a discoid

shape havfh@icbhéenttave &%dgﬁ’i“\gg 1§ £ORS 0105V - ERi e B MEARRTERe
track region has a width wider than the dianeter of the track of the
| ar gest re@YeE BF ophehe 1S aREdP Giny h R Stid PeFAELPRE HbvdifeRasEan
consist of linearly noving the conjoined body forned of the conjoined slave
nmedi um arféedhenet tRefiPima 8ONACKAGALIP@Y £ B r appbe aMegdri apprydng a
transfer magnetic field to the conjoined body fornmed of a magnetic
Hdu is applied thereto in the perpendicular to the recording
layer 2b of the slave medium 2 and in opposite direction that
the initial direct current magnetic field Hin has been applied
(i.e., in the direction opposite the direction in which the
initial magnetization has been performed) to perform the
magnetic transfer. As a result, the data (a servo signal, for
example) corresponding to the pattern of protrusion portions
formed on the surface of the master medium 3 is magnetically
transferred and recorded on the magnetic recording surface 2b
of the slave medium 2, as shown in Fig. 3C.

Note that, even for cases in which the uneven pattern of
the master medium 3 is a negative pattern, the opposite to that
of the positive pattern shown in Fig. 3B, by reversing the above
described directions in which the initial direct current
magnetic field Hin and the transfer magnetic field Hdu are
applied, the same data can be magnetically transferred and
recorded.

Next, the magnetic transfer method employing the transfer
magnetic field applying means shown in Fig. 1 will be explained.

First, the initial magnetization of the magnetic layers

2b, 2c of the slave medium 2 is performed by use of an initial

direct current magnetizing means (not shown). That is to say,
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transfer master medi um having a nmagnetic |ayer forned in a pattern for
transferring data to a slave nedium and the slave nediumprovided with a
magnetic |ayer, to magnetically transfer said data to the magnetic |ayer of
t he slave nedium conprising: an initial magnetizing nmeans for subjecting
the magnetic |l ayer_of the slave mediumto an initial pagnetization process
consi sti ndnoinhbpRYi HHredt iGHE Nt Mageeticufiert FapnesiaPHied tt%tg’i%' d
magnetic |ayer unidirectionally in the direction perpendicular to the track
surface thagasticolavnersaddy 2321n Hhag ity ot ki anmprstianlegy ghereto,
unidirectionally in the direction perpendicular to said track surface, and
a transf erhaughet itbef ielidiappihpiong tieats ohoo faybley imagna tticansfyerr stegnet i ¢
field to said conjoined body forned of the nmaster nedium and the sl ave
medi um i npehéodmedct i on opposite that in which the initial nmagnetization
has been perfornmed. 9. A magnetic transfer apparatus as defined in claim8§,
wherein the intehshtytbé paeteranst esrotagnetdrc gortdibris @r eatadr dfhameor
equal to 0.5 tinmes and |l ess than or equal to 3.5 tines

master mediums 3, 4 is conjoined to the magnetic layers 2b, 2c¢,

respectively of the slave medium to form a conijoined body 10.

Next, the conjoined body 10 is inserted between the permanent

magnets 5a, 5b of the permanent magnet apparatus 5, wherein there

is ample space separating said permanent magnets 5a, 5b, so that

the transfer magnetic field Hdu can be applied thereto in the

direction opposite that in which the initial magnetizaticn of

the magnetic layers 2b, 2c of the slave medium has been performed.

Then, the permanent magnets 5a, 5b are made to approach the

respective surfaces of the conjoined body 10, and the transfer

magnetic field Hdu is applied. The conjoined body 10 is rotated

one full rotation in the direction indicated by the arrow A by

a rotating means (not shown) while the permanent magnets are

in the vicinity of the conjoined body 10.

According to the current embodiment, the magnetic layers

2b, 2c of the slave medium have been initially magnetized in

advance, and then the master mediums 3, 4 have been conjoined

therewith, respectively; however, the initial magnetization of

the magnetic layers 2b, 2c of the slave medium 2 can be performed

in the state wherein the slave medium 2 has been conjoined with

the master mediums 3, 4 in advance.
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the coercive force of the magnetic |ayer of the slave nedium 10. A
magnetic transfer apparatus as defined in claim8 or 9, wherein the
magneti c transfer master medi um conprises a substrate provided with a
surface on which an uneven pattern corresponding to the data has been

formed, and a netic layer formed on at | east the protrusio ortions
surface of saigﬁgﬁgéﬁ?%uﬁgE Rpytat p%T{E?%tf%TﬁgﬁlﬂﬁﬁﬁetPeglayer i s
formed by disgosing t he ghetic | ayer on the iurface of said protrusion

porti ons.c41] %P%ﬁg?%@Yc?Er%ﬂ§f%?eﬁpﬁaFaFﬁg nel8ELVRelCi KRENFTERELEE cl ai ns

8 to 10, wherein said data represent servo signals. 12. A magnetic transfer
appar at us"a@ngeiFnEleid BAY/ ohevweyes~. ai ARnBigsrationhwhergithéher ansf er
magnetic field applying nmeans al so serves as 33 the initial magnetizing
means. l13epnapghbtiadneahsicer SBppaecaresabed dedaleve it aicorenopiskdi ns 8
to 12, wherein

body, which has been fixed in a stationary position, can also

be employed.

According to the magnetic transfer apparatus of the
present embodiment, a magnetic transfer to a perpendicular
magnetic transfer medium can be performed easily, and moreover,
the quality of said transfer is high. By enabling a favorable
magnetic transfer to be performed to a perpendicular magnetic
transfer medium, magnetic recording mediums having a larger
storage capacity in comparison to convention high-density
planar recording mediums can be easily obtained.

Further, the transfer magnetic field applying means can
be a means comprising a transfer magnetic field generating means,
and a moving means; in particular, by making the transfer
magnetic field generating means a means for generatinga transfer
magnetic field over the region extending in the radial direction
from the track of the smallest radius of a discoid slave medium
to the track of the largest radius of said slave medium having
concentric circular tracks, and the moving means a means for
rotating the discoid slave medium relative to the transfer
magnetic field a complete rotation along the track thereof, the
performance of a magnetic transfer to a discoid recording medium

such as a hard disc or a flexible disk can be optimized, and

18



said transfer magnetic field applying neans conprises: a transfer magnetic

field generating neans for generating a transfer magnetic field on a region

of the slave medium narrower than the track region thereof, and a noving

means for noving the conjoined body fornmed of the conjoined master nedi um

and slave nediumre| ative tg said transfer ma%neti%_fi,eld so . as to pass the
OhE R

entirety G tMRIR¢EEK TEYRBORSHCR4j BesPaE AuRtERFOEHR1¥NBYL PBNsT er
magnetic field. 14 . A magnetic transfer apparatus as defined in claim 13,
wher ei n, 3RR3F Heghe?f cat $HABEercopEigugRhePati ng neans is an
el ectromagneti c_apparatus. 15. A magnetic transfer apEar_at us as defined in
clai m 13, wher W ied whgnerpesfransgEretielfd egchapatvagareemas lscan
per manent magnet apparatus. 16. A magnetic transfer apparatus as defined in
cl ai m 13,al1sp dre B edirs dihe tihe tledndiseciagheried tf mapdeg§aAengt magnAeans is
a means for generating a transfer magnetic field over the region extending
in the radh &hid rects othfer oppeheandatbwef suvef zmes |Esttheadilayeofiedidinscoi d
slave mediumto the track of the |argest
can be set between the permanent magnets 5a, 5b so that the
magnetic layers 2b, 2c thereof are reversed when the transfer
magnetic field is to be applied, whereby the direction in which
the transfer magnetic field Hdu is applied thereto is the
opposite of that in which the initial direct current magnetic
field Hin was applied.

By combining the transfer magnetic field applying means
and the initial direct current magnetizing means into an
integrated unit, the cost of the apparatus can be kept low, and
it becomes possible to provide preformatted magnetic recording
mediums at an inexpensive price.

Note that it is necessary that the value employed for the
intensity of the transfer magnetic field and the initial direct
current magnetic fields be determined based on consideration
of the coercive force of the slave medium, the relative
permeability of the master medium and the slave medium, or the
like. However, as described above, the intensity of the transfer
magnetic field is to be a value greater than or equal to 0.05
times and less or equal to than 3.5 times the coercive force

Hcs of the slave medium.

According to the above-described embodiment, although a
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radi us of said slave nedium which has concentric circular tracks, 34 and
said noving neans is a neans for rotating said conjoined body relative to
the transfer magnetic field along said tracks. 17~. A magnetic transfer
apparatus as defined in claim13, 14 or 15, wherein said transfer magnetic
field generat means i s a nmeans for eratin transfer netic field
across a HeeﬁT‘EH’ng’h A rPERGt eRER Teke Sy ga%% m%‘fl Eloév‘éxgggflﬁﬁﬁ%ﬁd
having a width [arger than the dianeter of the track of the | argest radius
t her eof , RIHEPIHY FOVFRY MeEP’tis AimbandererakdlPngeaasd &6nj oi ned body
in a I|near direction relative to the transfer magnetic field so as to pass
the entiret§chrongretiackeraurdtiee by urh Asavdatedhennt Hnoddly -sdi gan
transfer magnetic field. 35

ALY, AY. AhdS ABeAENARC WKl AheAEaAE. PiEe AL eAAfroNaayeA IAEapPa AR EASI LIABhARNAY. Al |
AY. AL AL AU2. AL AY. A&Y. AE. Asl . A@ A@ (D] AVUCHFr ) 12

~yt oj e’ [ ixaft@] ca] ta] ¢ajrajed] bcatbajoayeaknapeadpeatba] cahgajoapchpda] ca] ca
] cta] ca] ca] ca] ca] ca]cha]ca]c:aljc:aUc:al Pi Aw a

ZYH} xsni dL @) calc ajordrcisecalec apee] t &) celh talh ciad o] (aa}aad}:ba]:oa]:eapoa]iaa];ca] caj
ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! !!!n$$$ %% %u%' ++,,,,.006
2'222283EAﬁGﬁﬁ¢xB@m@§E]cm]th@ca&dﬂ@ba@taéca}oa]oﬁ]thkcabnab¢akdabodpca]ca]c
a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! 666L88<<U=V==g@BBCLCi CCC
DBDIVDDDDD3Er £ drEEpleOkloesniiched gabeadnd]amwdwe] edlicd] eatoca) cd] ¢alscakeal cal ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal OFxFFF%5 Gc GG Ht |
| KGUWMB @y 6a0d | U Yhxdnetiv taankdexsmedhdlicahpabgahgakbakcal cal cal ca] calc
a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! Fdee

Myhkkl | 8rd pigeisonag @ el ¢ d9va ragusnisl 4] sabeshaalaal gatra] e alscahaa] cal ca

] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! y3gkKw} x

sni d_Z] cajeat eapealariven)] calier] eatealenhgateatcalgalLa) cakca eaptaled) cal ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! -f @?sV*_o@H

it becomes possible to easily change the direction and intensity

of the magnetic field.

Fig. 5 is a perspective view of the main part of a transfer
magnetic field applying means implementing the magnetic
transfer method according to the second embodiment of the present
invention.

According to the magnetic transfer method of the second
embodiment, unlike the magnetic transfer method of the first
embodiment, the magnetic disk or the magnetic field generating
means is not rotated the one relative to the other; however,
the magnetic transfer method of the second embodiment is a method
wherein it is possible to perform the magnetic transfer across
the entire track surface of the slave medium by only a linear

motion of the magnetic disk or the magnetic field generating

means.
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K~} xsni d_Z] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]ca]ca]c
aJ calcalca]calcalcalcalcalcalcalcal]ca!5jr2L?z: s*bhF7v}xsni d_Z] ca]ca]ca]calc
a]J ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]ca]ca]ca]c
a]J ca] ca] ca] ca! v4u/ n8rx! [ 6v/ I} xsni d_Z] ca] ca] ca] ca] ca] ca] cal] ca] ca] ca] ca] ca] ca

] ca] ca] ca] ca] ca] ca] ca] Caé?a‘]a] cal ca], ca Lca(]'} IL%a] cajca!'' _Y c)b*g/J
}xsni d_Z] ca] ca] dHEH @gp@gltégl %1% ‘“Ha]lé’a ¢4} ca] ca]
ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca( D[ dE " 10% & é%}v ! 10(%2&'
&10% & () F@“)ﬁ’&‘l(s)e—s & PR NEL negRet (a)P-P/@\ﬁi’dELﬁ 1&’}‘{3)‘1}'9‘915150%&“@}31F
110%& ()- 10%& ()--10%& ()-!10%& ()- CEFGHFbC IIO%T&T()-IIO%T&Tg 10z
10z 10z<sfiDekd gqenegiatogErmeyns! % Eded Fith Yo pepmanent magnets 1
10T<s10%& () -!s' 1 109%LTLE ()-'!10%& ()-"109%0& ()-!VI109%& ()-!1099& ()-Pi]
KC 10T+ 19948805k, an0%@ROY)ngIndaroy@ne)-$novgos for- noTOv@E e condTined wi\ :
10! x "109%& ()-3 "1099& () -
body 10, which is formed of the a discoid slave medium 2 and
two discoid master mediums 3, 4 disposed on respective surfaces
of the slave medium 2, in the direction indicated by the arrow.
As shown in Fig. 2 the permanent magnets 105a and 105b of
the permanent magnet apparatus 105 are each of a width equivalent
to the length of the diameter d of the slave medium 2, and are
disposed with the respective opposite magnetic pole faces
thereof opposed so as to generate a magnetic field Hdu oriented
from the lower to the upper direction of the conjoined body 10.
Note that the magnetic field Hdu is set so as to be from 0.5
to 3.5 times the intensity of the coercive force Hecs of the slave
medium.
First, the initial magnetization of the magnetic layers
2b, 2c of the slave medium 2 is performed by use of an initial
direct current magnetizing means (not shown). That is to say,
an initial direct current magnetic field Hin is applied to the
magnetic layers 2b, 2c in a direction perpendicular thereto,
whereby the initial magnetization of the magnetic layers is
performed.
Then, the surface of the pattern of protrusion portions,

which form a pattern on the surface of each of master mediums

3, 4 is conjoined to the magnetic layers 2b, 2¢, respectively,
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10@ 10@ 10@109%@& ()-!" - "10944& ()-! - "10%@g& ()-1}rg\= 10!!109%F& ()-
10T 10T 10T<s109G& ()-!| "109%T& ()-!x "109T& ()- "109& ()- Aw dEg\= 10!
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| 0 ! - [0) ! - 1 0 ! - 1 0 ! L | 0 ! -(1 0 ! -
igbélg(ﬁ-% 2%}?%‘05( Oggé&l iﬁr%ot/g-&fcg?:m’élgoq§o£%ed'%8£/—&l8). &e;ig,/a-%'xg) He

conjoined body 10 is moved in the direction indicated by the
arrow and passed through the permanent magnets 105a, 105b so
that the transfer magnetic field Hdu is applied to the entire
surface thereof in the direction opposite that in which the
initial magnetization of the magnetic layers 2b, 2c of the slave
medium has been performed.

According to the current embodiment, the magnetic layers
2b, 2c of the slave medium have been initially magnetized in
advance, and then the master mediums 3, 4 have been conjoined
therewith, respectively; however, the initial magnetization of
the magnetic layers 2b, 2c of the slave medium 2 can be performed
in the state wherein the slave medium 2 has been conjoined with
the master mediums 3, 4 in advance.

According to the current embodiment, the conjoined body
10 has been moved relative to the transfer magnetic field Hdu;
however, a configuration wherein the permanent magnets 5a, 5b
can be moved relative to the conjoined body, which has been fixed
in a stationary position can also be adopted.

Further, according to the magnetic transfer apparatus of
the current embodiment, because the transfer magnetic field
applying means comprises a magnetic field generating means for
generating a transfer magnetic field across a region smaller
than the track region of the slave medium and having a width
larger than that of the track of the largest radius, and in the

direction opposite that in which the initial direct current
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€ magnetic transfer across the entirety of the track surface
of the slave medium by moving, by use of the moving means, the
conjoined body formed of the conjoined slave medium and master
medium through the transfer magnetic field in only a linear
direction; whereby the moving means can be of a simplified
configuration.

Further, the transfer magnetic field applying means 1 can
also be used as the initial direct current magnetizing means.
In this case, the upper and lower surfaces of the slave medium
can be set between the permanent magnets 5a, 5b so that the
magnetic layers 2b, 2c¢ thereof are reversed when the transfer
magnetic field is to be applied, whereby the direction in which
the transfer magnetic field Hdu is applied thereto is the
opposite of that in which the initial direct current magnetic
field Hin was applied.

By combining the transfer magnetic field applying means
and the initial direct current magnetizing means into an
integrated unit, the cost of the apparatus can be kept low, and
it becomes possible to provide preformatted magnetic recording
mediums at an inexpensive price.

Note that it is necessary that the value employed for the
intensity of the transfer magnetic field and the initial direct
current magnetic fields be determined based on consideration
of the coercive force of the slave medium, the relative

permeability of the master medium and the slave medium, or the
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magnetic field is to be a value greater than or equal to 0.05
times and less or equal to than 3.5 times the coercive force
Hcs of the slave medium.

According to the second embodiment, although a permanent
magnet apparatus 105 has been employed for explanatory purposes
as the magnetic field generating means, an electromagnetic
apparatus 115 such as that shown in Fig. 6 can also be employed
thereas. The electromagnetic apparatus 115 shown in Fig. 6 is
disposed both above an below the conjoined body 10, and comprises
two electromagnets, each formed of a respective core l6a, 16b,
which is of width larger than the length of thee radius of the
largest track of the slave medium 2, around which respective
coils 17a, 17b have been wound. The magnetic transfer method
employing this electromagnetic apparatus 15 is substantially
the same as that described above. If the electromagnetic
apparatus 15 is employed, it becomes possible to easily change
the direction and intensity of the magnetic field.

Next a detailed explanation of the master medium and the
slave medium will be provided.

As described above, the master medium 3 comprises a
substrate 3a having protrusion portions formed in a pattern on
the surface thereof, and a pliable magnetic layer 3b formed on
said surface (over the protrusion portions and the depression
portions between the protrusion portions). A synthetic resin,

a ceramic material, an alloy, aluminum, glass, quartz, silicon,
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magnetic layer, Co, a Co alloy (CoNi, CoNiZr, CoNbTaZr, or the
like), Fe, an Fe alloy (FeCo, FeCoNi, FeNiMo, FeAlSi, Fell,
FeTaN), Ni, a Ni alloy (NiFe), or the like can be employed
the;efor; it is particularly preferable that FeCo, or FeCoNi
be employed. For cases in which the substrate 3a is a
ferromagnetic body formed of Ni or the like, although it is not
necessary to provide the magnetic layer 3b, the magnetic transfer
can be improved if a magnetic layer 3b is provided. If the
substrate 3a is formed of a non-magnetic body, it is necessary
to provide the magnetic layer 3b.

The protrusion portions of the pattern on the data bearing
surface of the master medium 3 can be formed by use of a stamping
method, a photolithography method, or the like. Hereinafter,

a simple explanation of the method of manufacturing the master
medium will be explained.

First, a layer of photoresist is formed on the smooth, flat
surface of a glass substrate (or a quartz substrate) by use of
a spin coating process; then, a laser beam (or an electron beam),
which is modulated in correspondence to a servo signal, is
emitted while this glass substrate is being rotated, and a
predetermined pattern, such as that of a servo signal extending
linearly in the radial direction from the rotational center of

each track, is exposed over the entire surface of the photoresist

on the portions corresponding to each frame on the circumference.
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the exposed portion of the photoresist is removed and an original
disk having an uneven pattern formed by the remaining photoresist
is obtained thereby. Next, the surface of the uneven pattern
thus formed on the surface of the original disk is subjected
to a plating process (electroforming), whereby an Ni substrate
having a positive uneven pattern is formed; said Ni substrate
is then peeled away from the original disk. This Ni substrate
can be employed as a master medium as is, or after a pliable
magnetic layer or a protective layer has been further applied
over the uneven pattern thereof, as required.

Further, the aforementioned original disk can be metal
plated to form a second original disk, and this second original
disk used to perform a further metal plating process, whereby
a substrate having a negative uneven pattern can be formed. Also,
a third original disk can be formed by metal plating the second
original disk or by hardening of a synthetic resin impressed
onto the second original disk; this third original disk can be
metal plated to obtain a substrate having a positive uneven
pattern.

On the other hand, after the uneven pattern has been formed
of photoresist on the glass substrate, etching can be performed
to form grooves in the glass substrate, whereby a substrate from
which photoresist has been removed can be obtained; a substrate
can be formed therefrom based on any of the methods described

above.
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forming a metallic layer, including electroless deposition
methods, electroformation methods, spin coating methods, and
ion plating methods can be employed as the plating method used
to form this substrate. It is preferable that the height of the
protrusions (the depth of the uneven pattern) formed on the
substrate be in the range 50-800 nm; more preferably, in the
range of 80-600 nm. For cases in which this uneven pattern is
that of a servo signal, said pattern is formed long in the radial
direction of thereof. For example, it is preferable that the
length in the radial direction be 0.05-20 um, and 0.05-5 um in
the circumferential direction; it is preferable that a pattern
of this type, in which the length in the radial direction is
long andwithin this range, is selected as the pattern for bearing
servo signal data.

The magnetic layer 3b, which is provided on the uneven
pattern of the substrate, is formed of a magnetic material and
by use of a vacuum layer forming means such as a vacuum deposition
method, a sputtering method, an ion plating method, or by a metal
plating method, etc. It is preferable that the thickness of the
magnetic layer 3b be in the range of 50-500 nm; more preferably,
in the range of 80-300 nm.

Note that it is preferable that a 5-30 nm Diamond Like

Carbon (DLC) film or other type of protective layer be formed

over the pliable magnetic layer of the surface of the protrusion
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it is also possible to provide a contact enhancing layer formed
of Si or the like between the pliable magnetic layer and the
protective layer. The lubricant serves to improve the durability
with respect to surface damage due to friction or the like when
correcting misalignments occurring during the conjoining
process.

Note that according to the forgoing description, a master
medium on which an uneven pattern has been formed on the surface
thereof has been explained; however, a master medium having a
flat surface formed by filling in the depression portions of
the uneven pattern formed thereon with a magnetic layer can also
be employed. In this case, the magnetic layer filling in the
depression portions region can be a pattern formed in the same
manner as a substrate having an uneven pattern.

The slave medium 2, as described above, is a disk shaped
magnetic recording medium such as a hard disk, an HD flexible
disk or the like; wherein the magnetic recording layer thereof
is formed by coating a layer of magnetic material, or by forming
a thin metallic magnetic film recording layer on the surface
thereof. Note that here, a magnetic layer is provided with
magnetic anisotropy and has an easy magnetization axis in the
direction perpendicular to the track surface thereof. As to the
material forming the thinmetallic magnetic film recording layer,

Co, a Co alloy (CoPtCr, CoCr, CoPtCrTa, CrNbTa, CoCeB, CoNi or

the like), Fe, or an Fe alloy (FeCo, FeP, FeCoNi) can be employed
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layer be provided so as to provide the magnetic anisotropy
required beneath the magnetic material (on the support body side
thereof). A crystalline structure and a lattice coefficient must
be matched to the non-magnetic sub layer; to this end, Cr, CxTi,
CoCr, Crta, CrMo, NiAl, Ru, Pd or the like is employed. Further,
it is preferable that a backing layer for stabilizing the state
of the perpendicular magnetization of the magnetic layer, and
improving the recording and playback sensitivity be provided
under the non-magnetic sub layer.

Note that it is preferable that the thickness of the
magnetic recording layer be greater than or equal to 10 nm and
less than or equal to 500 nm, and more preferably, greater than
or equal to 20 nm and less than or equal to 200 nm. Further,
it is preferable that the thickness of the non-magnetic layer
greater than or equal to 10 nm and less than or equal to 150
nm, and more preferably, greater than or equal to 20 nm and less
than or equal to 80 nm. Still further, it is preferable that
the thickness of the backing layer greater than or equal to 50

nm and less than or equal to 2000 nm, and more preferably, greater

than or equal to 80 nm and less than or equal to 400 nm.
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What is claimed is:

1. A magnetic transfer method comprising the steps of:

conjoining the magnetic layer, which has been formed in
a pattern for transferring data to the magnetic layer of a slave
medium, of a master medium with the magnetic layer of the slave
medium to form a conjoined body, and applying a transfer magnetic
field to the respective magnetic layers of the conjoined master
medium and slave medium to magnetically transfer the data to
the magnetic layer of the slave medium, wherein

said slave medium is a perpendicular magnetic recording
medium, and after the magnetic layer of said slave medium has
been subjected to an initial magnetization process consisting
of applying an initial direct current magnetic field to said
magnetic layer unidirectionally in a direction perpendicular
to the track direction thereof to initially magnetize said
magnetic layer,

the magnetic layer of said slave medium and the magnetic
layer of the master medium are conjoined and a transfer magnetic
field is applied to the respective magnetic layers thereof in
the direction opposite that in which the initial direct current
magnetization has been performed.

2. A magnetic transfer method as defined in claim 1,
wherein

the intensity of the transfer magnetic field is greater
than or equal to 0.5 times and less than or equal to 3.5 times

the coercive force of the magnetic layer of the slave medium.
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the magnetic transfer master medium comprises a substrate
provided with a surface on which an uneven pattern corresponding
to the data has been formed, and

a magnetic layer formed on at least the surface of the
protrusion portions of said substrate, whereby

the magnetic layer of the master medium, which has been
formed in a pattern, is constructed by the magnetic layer formed
on said surface of the protrusion portions.

4. A magnetic transfer method as defined in claim 1,
2 or 3, wherein

said data represent servo signals.

5. A magnetic transfer method as defined in claim 1,
2, 3 or 4, wherein

said conjoined body formed of the conjoined master medium
and slave medium is moved relative to the transfer magnetic field,
which is generated over a region that is narrower than the track
region, so as to pass the entirety of the track region of said
slave medium through the transfer magnetic field.

6. A magnetic trénsfer method as defined in claim 5,

wherein

said slave medium is of a disceoid shape having concentric

circular tracks,

said region narrower than the track region has a width

spanning a region extending in the radial direction from the
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of the largest radius of the slave medium, wherein

the relative movement consists of rotating the conjoined
body formed of the conjoined slave medium and master medium
relative to the transfer magnetic field along the track thereof.

7. A magnetic transfer method as defined in claim 5,
wherein

said slave medium is of a discoid shape having concentric
circular tracks,

said region narrower than the track region has a width
wider than the diameter of the track of the largest radius of
the slave medium, wherein

the relative movement can consist of linearly moving the
conjoined body formed of the conjoined slave medium and master
mediumn.

8. A magnetic transfer apparatus for applying a transfer
magnetic field to the conjoined body formed of a magnetic
transfer master medium having a magnetic layer formed in a
pattern for transferring data to a slave medium, and the slave
medium provided with a magnetic layer, to magnetically transfer
said data to the magnetic layer of the slave medium, comprising:

an initial magnetizing means for subjecting the magnetic
layer of the slave medium to an initial magnetization process
consisting of applying an initial direct current magnetic field
to said magnetic layer unidirectionally in the direction

perpendicular to the track surface thereof to initially
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a transfer magnetic field applying means for applying a
transfer magnetic field to said conjoined body formed of the
master medium and the slave medium in the direction opposite
that in which the initial magnetization has been performed.

9. A magnetic transfer apparatus as defined in claim 8,
wherein

the intensity of the transfer magnetic field is greater
than or equal to 0.5 times and less than or equal to 3.5 times
the coercive force of the magnetic layer of the slave medium.

10. A magnetic transfer apparatus as defined in claim 8
or 9, wherein

the magnetic transfer master medium comprises a substrate
provided with a surface on which an uneven pattern corresponding
to the data has been formed, and

a magnetic layer formed on at least the protrusion portions
surface of said substrate, whereby

said pattern formed magnetic layer is formed by disposing
the magnetic layer on the surface of said protrusion portions.

11. A magnetic transfer apparatus as defined in any one of
claims 8 to 10, wherein

said data represent servo signals.

12. A magnetic transfer apparatus as defined in any one
of claims 8 to 11, wherein

the transfer magnetic field applying means also serves as
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13. A magnetic transfer apparatus as defined in any one of

claims 8 to 12, wherein

said transfer magnetic field applying means comprises:

a transfer magnetic field generating means for generating

a transfer magnetic field on a region of the slave medium narrower

than the track region thereof, and

a moving means for moving the conjoined body formed of the

conjoined master medium and slave medium relative to said

transfer magnetic field so as to pass the entirety of the track

region of said slave medium through the transfer magnetic field.

14. A magnetic transfer apparatus as defined in claim 13,

wherein,

said magnetic transfer field generating means is an

electromagnetic apparatus.

15. A magnetic transfer apparatus as defined in claim 13,

wherein

said magnetic transfer field generating means is a

prermanent magnet apparatus.

16. A magnetic transfer apparatus as defined in claim 13,

14 or 15, wherein

the transfer magnetic field generating means is a means

for generating a transfer magnetic field over the region

extending in the radial direction from the track of the smallest

radius of a discoid slave medium to the track of the largest

radius of said slave medium, which has concentric circular tracks,
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14 or 15, wherein
said transfer magnetic field generating means is a means
for generating a transfer magnetic field across a region narrower
than the track region of the slave medium and having a width
larger than the diameter of the track of the largest radius
thereof, and
said moving means is a means for moving said conjoined body
in a linear direction relative to the transfer magnetic field
so as to pass the entirety of said track surface of the slave

medium through said transfer magnetic field.
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