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BACKGROUND OF THE | NVENTI ON ‘Field of the Invention 5 The ‘pr Bﬂﬂﬂint I on
.relates to a nmagnetic transfer nmethod and apparatus for magnetically
transferring data borne on a master nediumto a slave nmedium Description
of the Related Art Generally speaking, with regard to nagnetic storage 10
medi uns, there is a dema nﬁ{p&% a | d |ow cost.
Further desired are so-cglﬁﬁégfﬁlﬁg -spgg Ig%@{eds%g%%e&?%n%ﬁﬁl ch are capabl e
of advantageously reading out the data of a desired |location in a short
time. Exanples of these nmediuns include hard di sks and HD (hi gh-density)

fl exible disks; 15 so-call ed BAZBEROUNS @F CHECCHVENTIQN, wherein the
magneti ¢ head accurately scans a narrow width track to achieve a high S/'N
ratio, plays a substantial rol efigidapfathe nipwemgibpgh storage capacity

t hereof . A servo signal, address data signal, replay clock signal, etc.,
used for tr8cking wihfl Presest tventicar valatasc kpr pnBrgnetizo tEaRsSERA at i on

of the disk are "preforyatted”, that is, recorded. on_the, disk in advance.
The magneti ¢ hBSHEPS Tl SRBSERES, 1HE RAURATEabEY AUPAG T B dea b
preformatted signgl s, and et ] [ Osldi.gh thereby, whereby the
magneti ¢ head ggngalﬁ%urat g’\%&%@a{rz}&t gtlt%ygclﬁééiz@mmcordi ng to the currently

avail abl e preformatting techpek@gi®Son 8REtKkl Heidked At#e, oOne track at a
time is recorded by use of T '

Generally speaking, with regard to magnetic storage

10 mediums, there is a demand for increased storage capacity and
low cost. Further desired are so-called high—spéed access
mediums, which are capable of advantagéously reaciing out the
data of a desired location in a short time. Examples of these
mediums include hard disks and HD (high—density) flexible disks:;

15 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 signél,
etc., used for tracking within a certain interval occurring in

.20 one rotation of the disk are “preformatted”, that is, recorded
on the disk in advance.
The magnetic head is set so as to be capable of reading |
out the preformatted signals and correcting its position thereby,
' whereby the magnetic head can accurately scan the track. |
25 According to the currently available preformatting technologies,

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



a specialized servo recordi ng apparatus. However, because the servo

recordi ng apparatuses are eXpensive and the preformatting operation

. tonsunmes a considerable amount of tinme, this process accounts for a 5

significant portion of the manufacturing costs incurred in producing

preformatted di sks; a reduction of said costs is desirable. Meanwhil e,

met hods of utilji zing. efi an . j this objective, not
g nfﬁ%di s%r{é{) gfeséo%réll%%t i’aﬁé&}%ﬁ% . )

writing one prgngﬁa%?lng rac ave been proposed.

According to magnetigfdans! BEcd @ N@k0gbevo HdBrelifh apputdtRsaBUage sl ave
medi um are brought into close contact, and while maintained in this state

of cl ose cont agkpefisiv@nfie the "BEEES infathtiiabdopSratfiphni ednslimsLtz0, whereby a
magnetic pattern 15 corresponding to the data (e.g., a servo signal) borne
on the naster cordideralsld mrawsherofdime,t hbis| prnercassdrooounbyfer e
transfer methods have been proposed in, for exanple, Japanese Unexam ned
Pat ent Publ Pcatsiignikbsans Rorgden - af3des mannfpaoyging, goghs pgprred in
10(1998)-269566. According to the magnetic 20 %ransfer occg%rin in these
met hods: a nasEEPdHEH??HR€%§?FW§tEﬁP En2pRETRTH Qo PF eSPHA WY St 35t he
data to be trangferred to the slave nedium which is a magnetic transfer
recei ving nedi um “SuUCh as a magnetic disk or the like, is prepared; this

master mediumis brgaighiniiBt Om@eRdda %fotltiipzSﬁ,gcqargaséiavi%ﬁﬂs&er%@ve 25

medi um then, because by applying a transfer magnetic field, the nagnetic
pattern corresprhdeirg thist b8jétiide;andt @ibynd e Prefavantpalttrack(££9., a
servo signal) of the master nediumis

10 a time, have been proposed.

According to magnetic transfer technologies, a master
medium and 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

16 corresponding to the data (e.g., a servo signal) borne on the
master medium is transferred to the slave medium. Magnetic
transfer methods .have been proposed in, fof example, Japanese
Unexamined Patent Publication Nos. 63(1988)-183623,
10(1998)-40544, and 10 (1998)—269566'. According to the magnetic

20 transfer occurring in these methods: a ma-ster medium having an
uneven 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; this master
medium is brought into a state of close contact with the slave

25 medium; then, because by applying a transfer magnetic field,

the magnetic pattern corresponding to the data carried by the



transferred to the slave medium the preformatting can be performed

w t hout changing the relative positions of the master nedium and the sl ave
medium that is, while the two nedia remain 5 stationary; and not only is
it possible to performan accurate recording of the preformat data, it
beconmes possiblee to do so in an extrenely short tine. Note that the

f ic field.i i ed i ol ned_hody f d of a s|
medi um and 3 mHSEEPR RARSHCS 40 By SOGKY TPAIL| 6ea NP RETT WEH B
surface or bot 'Er%H%?m £5q Yo thE §i@efee oS M th@%f&%rﬁgt@i@gﬂﬁt e field

generati ng means oyl ng an electromagnefi ¢ or pernmanent gnet

apparat us(es), pettbehed %idh&@@%ﬁdn?ﬂn RBeHelRRtibe '&Q%ieﬁstc{fepﬁé)&iagi:ééd
body. Wen the transfer nmagnetic field is applied, the conjoined body, 15

formed of the mesiem anedthercdpvamedinn- dhavei syedhibe thattwamedideemabs ought
into and maintained in close contact, or the magnetic field is rotated

rel ative tobeacttagihearywhodeisgt gnlyaimédti pogritiler ho iperfognsiracedratet he
track on the circunference of the di sk _shaped slave nmediun(s). 20 However,
accordi ng to tFEREGHRY I thamreioretndataddschreeteaporeible 6 derseo

i nprove the degLrnee of _accur acgaév%ght whi ch the magnetic pattern

correspondi ng to fRe°t %%n'seflr Y& ne on the uneven pattern fornmed on

the data bearing surid ok the (Pl RIS £638S1Er4aM Al chegor ded

onto the 25 recording surface of ~fedium it is necessary that the
transfer nmagnetdoniblifbd doRyapohietl obea @Ak afbdifnt BRd td AGKte s ndlahi 8RYsPN

whil e the'data bearing face of the- nmaster nediumand the slave surface of
t he sl ave médi lbmoagbtnimty ailoed conttact with one surface or both surfaces
of the slave medium, by use of a magnetic field generating means
employing an electromagnetic or permanent 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,

16 formed of the master medium(s) and the slave medium that have
been brought into and maintained in close contact, or the
magnetic field is rotated relative to each other, whereby a
magnétic pattern is transferred to the track on the circumference
of the disk shaped slave medium(s).

20 ~ However, according to the magnetic transfer method
described al?ove, in order to improve the degree of accuracy with
which the magnetic pattern corresponding to the transfer data
borne on the uneven pattern formed on the data bearing surface
of the master medium is transferred and recorded onto the

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

transfer magnetic field be appliéd be applied in the track



cl ose-contact state. However, in actuality, it is difficult to generate the
5 magnetic field to be applied by the magnetic field generating neans so
that it is parallel with the track direction over the entirety of the area
enconpassing the inner.to the outer circunference of the slave surface of
the slave nedium a portion of the magnetic field generated | eaks into the

surrounding .10 vigcinity..lf .the |ntensi.t f th rtion of the transfer
magneti c fiel dTRAPCIE MEAREERS SRFReTHET BPFR St hagMatte” Tatll Ao be

transferred toaRdsiSFOTHRG0R bherd A vEEHLHMm RECOWBS nflh SLQ4 ti5H.4 Wher eby

an accurate transfer cannot be perforned; for cases In which the transfer
data-is a servelskghabntaklr atptebl emarises in that an adequate tracking
function cannot be obtained, and the reliability is thereby reduced. In
particul ar, for case#owavewhi ¢h adenaldgyet it patdififrichas tbemmearader dhd on a
single slave nmedium unless a magnetic field of the intensity of the
magneti c colrcimpgnebiediigdd b¢ hehapplice O thedhasnstsiufddld idanaragangi c -
pattern will not becone_ distorted; however, it-has been clearly determ ned

that when the SP&P8 SSEPRECE df ?ﬁﬁalﬁe&vé’iﬁjéo‘?}tﬁntirgcbHi&@ﬁFiPﬂt%’%ﬁf‘act
B rerns tha oeRRSEL] odihACe gl LiCiaatehe TBlG WhndtDhE heoddls Jneyer

pattern, the nagne fi'eld 1 s concen y the unev

that a magneti ¢iftBhfe hehdd\9r RRR'SIAVEBRG U cd/ot Ae LDSrIREAEHH Lo %%glﬁ%ve
force Hcs distorts the magnetic pattern. 4 SUMWARY OF THE I NVENT e

present i nvent iodnthasmémastide fekdPegeridratieaWl 8hks Nihtd @h80eh AoUHdIRGES,
and it is a primary object of the present
-10  vicinity. If the intensity of the portion of the transfer
magnetic field that is leaked is high, the correct magnetic
pattern to be transferred to and recorded on the slave medium
becomes distorted, whereby an accurate transfer cannot be
performed; for cases in which the transfer data is a servo signal,
15 a problem arises in that an -adequate tracking function cannot
be obtained, and the reliability is thereby reduced.

In particular, for cases in which the magnetic pattern has
been recorded on a single slave medium, unleés a magnetic field
of the intensity of the magnetic coercive force Hcs of the slave

20 medium is used, the magnetic pattern will not become distorted;
however, it ‘has been clearly determined that when the slave
surface of the slave medium is brought into contact with the
data bearing surface of the master medium, which has the uneven
pattern, the magnetic fieldis concentrated by the uneven pattern,

25 so that amagnetic field having approximately 1/2 of the magnetic

coercive force Hcs distorts the magnetic pattern.



I nvention to provide a magnetic transfer nmethod and apparatus 5 capabl e of
accurately transferring an exact magnetic pattern, when the data bearing
surface of a master medium and the recording surface of a slave nediumare
brought into close contact and a transfer magnetic field is applied
thereto to performa magnetic transfer, by regulating the perm ssive range

of the 10 | eakage magnetic fiel gg%@tdﬁlﬁ,ﬂg%mﬁdhect I on opposite that
. TRUrther,

in which the nagnetic field has been applie t he applicants of

the present applicat{Rd Havent 4 SEAMSRInE D Bedn) aBYIREpd P 1@l L2 %Qﬁgt er
quality magnetic transfer when performng a nmagnetic transfer such as that

15 described almytegoihgigrdpiehe; adne iithat 4 hrimaayeopRpaitu@ebene ;&@@ehtzed
initially. A magnetic transfer nethod and apparatus wherein: after
initially magneinvantgonhs pravidesdmagnbéyic appingifag metyiicedehdrappadtdsr ect
current magnetic field thereto, the slave nediumis brought into close
contact withR termkiecet accHsatehy tasastaeringset exach aagheti¢ Patdelior ned

by applying the_ transfer magnetic field in the. direction opposite _that in
which the ini 4% %ifg‘%@tta}?%%‘d}? Rerhassoha nagter neppir aad the keqesding

proposed | n Jaansse Ueraringg ARl BOLempen . O8N 1 Tago

However, because the process of I ni iZ1 di um

is required, incrgassset MmddH tQQSE§|e]|.@r¥js PR 1 L8 M LR ES ng%&w&%rred

t hereby. Therefore, there Is acall for sinplifying the ufacturing
process and redisnegicCofdmsfdr) biyeveqildtiagethé IsaviBlsaio8Srahde ic¥ @he

further object of the present invention to provide a magnetic transfer
met hod and 10 leakage magnetic field operative in the direction opposite that
in which the magnetic field has been applied.

Further, the applicants of the present application have
discovered that in orde:.; to attain a better quality magnetic
transfer when performing a magnetic transfer such as that

15 described above, it is preferable that the slave medium be
magnetized initially. A magne.tic transfer method and apparatus
wherein: after initially magnetizing the slave medium by
applying a predetermined direct current magnetic field thereto,
the slave medium is brought into close contact with the master

20 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.
11(1999)-117800. However, because the process of initially

25 magnetizing the slave medium is required, increases in the costs

. and time requirements are incurred thereby. Therefore, there



"5 apparatus realizing reduced costs and a sinplified manufacturing
process. The magnetic transfer nethod according to the present invention
is a nethod of bringing into close contact a magnetic transfer naster
medium which is forned of a substrate and-a 10 nagnetic |ayer forned on
the portion of the surface thereof corresponding to the data signal, and a

magneti c recor qgr}:gcgfﬂifumsim‘yi?:fgf_}éé tﬂe%ﬁ%@&ggﬁufﬂbebl\é%%é Lﬁa‘iggﬁgi"{'ﬂ'e and

applying a transfer magnetic to the conj ol ned forne

mast er nedi um apBdtshe sl ave medi um naintained in the 15 cl ose-cont act

state, to performthe magnetic transfer; wherein: a magnetic field is
applied to the slavelsuitace thesdeitrcanktanbiasgCit AR & Furithbr adbjeciaghnet i ze
the slave nediumin the track direction; then, the master nedium and the
initially magné&bezxesesitainventdonntaprovider gmadnetd cct aes fegmettiod dmd ni ng
a conjoined_20 body; a transfer magnetic field is applied to the slave
surface indt hépPPgﬁku%li‘?e@(,ltlFbﬁ? eeipqese cragRaArT ¥ sdmplifiechsity of the
transfer rragnetmia(ﬂ‘u]f‘_iag%driinn tge direction opposite that of the track
direction and across the enfi P%?f/s'of the recording surface region of the

slave mediumis 1/2 fe |nﬁ§§e9§.ct%dﬁgqehéghSQQCgo\faiﬁé %cplrtt%%l gggsgrttt he

sl ave nedi um when the magnetic transfer 1s perforne esirabl e

that the magnetinGefitsfiikea MetESA EMDBIngidiei FBYREbEE dodxatt Of mhhRet{@nst er
master nediumis 48kA/m( z 600 Ce) or less. Further, it is desirable that

the slave nedi dmebefer desiterSmetiymed witighel s cfomear difng sEitrAteuahdas a
hard disk; _.a flexible
10 magnetic layer formed on the portion of the surface thereof
corresponding to the data signal, and a magnetic recording medium,
which is a transfer receiving slave medium, and applying a
transfer magnetic field to the conjéined body formed by the
maéter medium and the slave medium maintained in the
16 close-contact state, to perform the magnetic transfer; whérein:
a magnetic field is applied to the slave surface in the track
direction to initially'magnetiée the slave medium in the track
direction; then, the master medium and the iﬁitially magnéti_zed
slave medium are brought into close contact, forming a conjoined
20 body; a transfer magnetic field is applied to the slave surface
in the track direction; and the magnetic field intensity of the
transfer magnetic field in the direction opposite that of the
track direction and across the entirety of the recording surface
region of the slave medium is 1/2 or less of the magnetic coercive

25 force Hcs of the slave medium, when the magnetic transfer is

performed.



disk or the like. Note that it is desirable that the initial magnetization
direction and the direction i'n which the transfer nmagnetic field are
applied are substantially opposite to each other. As to the 10 data signal,
it is particularly advantageous if a servo signal is enployed thereas. The
magnetic transfer apparatus according to the present invention is an

apparatus that bringg drg;t &t ecgﬂéécéhémagﬂg@fé ioelbabsf &rJBEERoF

-medi um which is forne a substrate 15 an magnetic | ayer forned on

the portion of theemééﬁéa%elémr SthhégkaEW%QQei aebli8mdas asRALRYl &= and a
magnetic recording nedi um is a transfer receiving slave nedium and

applies to the Gooooppldﬂedletndy forrred thereby a transfer magnetic field to
performa magnetic transfer; conprising: a magnetic field 20 generating
means that applies aFurtdvest ekt rissgdesivalilecthat dhehalavg sediumthoedisk
conj oi ned bady in the track direction; wherein the magnetlc fi

intensity of tW@aPﬁﬁﬂﬁg@Ptﬁﬁ@?é’f’FelW @Fﬂluﬁé?ﬁ@?é’tseﬂhﬁﬁ sk n%&ﬁ@i‘?‘k&l?l el d
generati ng maa? S, 1/ ory less of the nmagnetic coercive force Hcs of the
sl ave medi um i § &€ on opposite that of the track direction

across the ent'rety el strﬁc%dae@x%u&émﬂeﬂé%le&aih@agﬂe%xeaef&aum

7 As to the rragnetlc |eI generating neans for applying the transfer

magnetic fi el dqidethoygananiRl @ctdctiTeanet vEidPpPRe drifis fof maghetimigald
magneti c apparatus can be enployed thereas, from the standpoint of the

setting and adjarst amliéoyané subs tant Hislivt yppogiftet he emshnether .f Aelted tinel
ot her such conditions, it is preferable that an el ectronmagnetic apparatus
be enpl oyed_() data 51gnal, it is particularly advantageous if a servo signal
is employed thereas.
The magnetic transfer apparatus according to the present
invention is an apparatus that brings into close contact a
magnetic transfer master medium, which is formed of a substrate
15 and a magnetic layer formed on the portion of the surface thereof
corresponding to the data signal, and a magnetic recording mediumn,
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
20 generating means that applies a transfef magnetic field to the
aforementioned conjoined body in the track direction; -wherein
the magnetic field intensity of the transfer magnetic-field
-generated by said magnetic field generatiné means is 1/2 or less
of the magnetic coercive force Hcs of the slave medium in the

26 direction opposite that of the track direction across the

entirety of the recording surface region of the slave medium.



It is desirable that the nmagnetic coercive force Hcs of the magnetic |ayer
of the transfer master nediumis 48kA/mt~ 600 Ce) or less. 10 It is
desirabl e that the slave nedium be a di sk shaped nmagnetic recordi ng nmedi um
such as a hard disk, a flexible disk, or the |ike. For cases in which the
magneti c transfer apparatus is an apparatus for perforning the magnetic

transfer on a disk sﬂgp&gdthel,%% ; g%tffe]{o? Qﬁgﬁa{]ﬂn%al}g fe‘%]'t(;gPﬁ?%ﬂ% %ﬁefi eld

generating neans is a neans t enerates a nagn

direction paralda@lstb® ddieltiacdiedl, fildnIughl 4k Ne bt o308 1 &2 iadhidsi N
the radial direction of the slave nediunt wherein it is desirable that the

magneti c transfef ahemantat imadnenit hpparhtue caurbaenpévad thheesd A¥eomedi um
by relatively rotating the conjoined body and the nagnetic field

gener ati ng nearihe $tandpodetigfabhe sehbing hed mejnetalkilitansf ¢hedppanat tig
accordi ng tc‘g,héhe Er esent invention be further provided with a initial
magnet i zi ng dreffstieReIpetis £i¢ld and pthey sychisendikiens 2kt fsdinaferrabite
track di rectioqitr%ereof That is to sa%o, according to the magnetic transfer
8 apparatus of THe preSERTCIMPIREELR, ARPAKALLF D fPloyefreferabl e that:
first, the initial 13Z 1 E Lnidlall net i ze he sl ave di um
by applying a di rec[@gzrfgr g%tw%’aa%i;%{l?lgltf{l:}té%a %lag*ﬁq?%egﬁerrégﬁred%?%% iﬂ% of®

thereof; the Sliﬁ"}éemHEHé% h8ybF Wlhe! tidhstet! ﬁ&&oﬂéﬁﬁﬁlgﬁ\’{is’[ Bg kAl AONEL I C

| ayer that has been fornmed over the uneven pattern, corresponds to
the transfer de0® ceb othkesmster nedium and a transfer nmagnetic field is
applied in

10 It is desirable that the slave medium be a disk shaped
magnetic recording medium such as a hard disk, a flexible disk,
or the 1like.

For cases in which the magnetic transfer app.aratus is an
apparatus for performing the magnetic transfer on a disk shaped
15 magnetic recording medium, the magnetic field generating means

is a means that generates a magnetic field in the direction
parallel to the track direction within the range extending in
the radial direction of the slave medium; wherein it is desirable
that the magnetic transfer be performed on the entire surface
20 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 be further provided with a
initial magnetizing means that initially magnetizes the slave

25 medium in the track direction thereof.

That is to say, according to the magnetic transfer



the direction substantially opposite that in which the initial rmagnetizing
current has been applied to the slave surface, to 10 performthe nmagnetic
transfer. It is preferable that the data signal be servo data. Note that
in performng the magnetic transfer on a slave nmediumon which both faces
t hereof have been provided with a magnetic layer, there are cases in which

t d i t | t f
e rea o ahedratde b H el et G ARB IO, s tal 0 4R IWEAHAAR O
and cases in wy gh. @@}ggtpfthamlmwaggséim? agsnpaauemlwhggn&&%

contact with one of t surfaces the sTave nmedium Tespectively,

and the nmagnet ige t4Bief fkdiiom Sy fppI9EnoNa Rtk c20ctprdC efaghenssr fald y. I n
this case, a master nedium(s) is brought into close contact with a single

or both of theisuwhieaesck dfrddid onl theeredfdi thy shavk acdhgmdisi krdughltdinto
generating nmeans is disposed on said single side or both sides of the
sl ave nmedi ubn chdse fentpahsfich theymaghetiq dpser $hagpraeendiaamed PP IThe
initial magnetization of the slave nediumconsists of generatin

magnetic fiel dtBe WRSVEGRAT T VR $hCOREPERPRAS te H?%FFPB%’?‘?%Hagévi‘}fg a
t field t t t f t t t th
ragnetic fie §h§tr€an§:' Y m@9f 100,81 IgensP :?trr‘nsﬁ'anFaq‘ﬁel Olsora ﬁeg%e'rn an

that of the ma ¢ coercive oF & ve rre Teast

one or more poghbiPNSctbntdipsthatkati iy eebbolte t‘mae%@%mehté}@ §$f\effa1nedl um
or the 5 magnetic field in the track direction. Alternatively, 1t iIs

preferabl e t hathagndeiiald eubiéntl ok BedmGippliedf t&lthe §1mlstuyeface, to
distribution having a nagnetic field intensity portion equal
10 perform the magnetic transfer. It is preferable that the data
signal be servo data.
Note that in performing the magnetic transfer on a slave
medium on which both faces thereof have been provided with a
magnetic layer, there are cases in which a master medium is
15 brought into 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 slave medium,
respectively, and the magnetic transfer is performed on both
20 surfaces concurrently. In thi.s 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 magnetic field is applied thereby.

25 The initial magnetization of the slave medium consists of

generating a magnetic field of a magnetic field intensity



to or greater than the magnetic coercive force Hcs of the slave nediumin
only one direction at the position of the track 10 directi'on, and a
magnetic field intensity in the opposite direction |l ess than the magnetic
coercive force Hcs of the slave nedium is produced by generating a
magnetic field of a magnetic field at either position of the track
direction ther Further, the %tcti.on of. t he tranéferor l%netic field

f i
15 i s performe gBFb%‘Hé’r"ﬁ i”ﬁé’%ﬁ%ﬁ%&% 1P Bt O L eREGRE R o8 §F @

15 is performed By : *RaghetTT T e
e maxi yum val B nr TS Sar ot Pangeet SpaR RIS Lhe MARREEL} (BRrELFEe 10

intensity presegbckM@ 6h&he0f1addiBedi@fKofll St€ELAONSne B PAbLE YosHRYOAY @
magnetic intensity 20 within the optinmal range of the transfer magnetic

field intensityf theptesanidiercaioh cast rotatbng nittee sihaeesediumre thack
direction; the magnetic field intensity in the opposite track direction
is |ess thaR omagpghictHiclid inf théctraaindirectien ciAldekpptivedy idf ishe

sl ave nedium at any track direction position across the 25 entirety of the
recordi ng surf XEeIpEFPLY thetd@agpgtec fHEldnt aaPaangioiq forldintrasityck

di I on; d t.he 1 ' .ansf 10.i db J i h
rack directi oferE Eah Gt PAY  BotPaBINS BhCIh e RagRCEy VR ERoRhot or
medi um and the o8 B e R UE WRHNLAD nABKE PECRBERUS orR! A 2BE TR B1gL0ed | "

the close-contact state, rotating the magnetic fi In e o track
direction. The rREiufBinréige oak tifedtivisher tABgSHiitdohi 8Fdthd MR ty s

0.6 - 1.3'tines the magnetic coercive force Hcs of the slave nedium
Accor di ng t1§ anliteeriomgretd @ megnstir fiketldodnténgitsy in the opposite
direction less than the magnetic coercive force Hcs of the slave
medium, is produced by generating a magnetic field of a magnef.ic
field at either position of the track direction thereof.
Further, the application of the transfer mégnetic field
15 is performed by generating a magnetic field of a magnetic field
intensity distribution so that: there are no magr_letic
intensities exceeding the maximum value of the optimal range
of the transfer magnetic field intensity present in either of
the track direétions; 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 magnetic field intensity in the 6pposite track direction
is less than or equal to 1/2 of the magnetic coercive force Hcs
of the slave medium at any track direction posit.ion across the

25 entirety of the recording surface region of the slave medium,

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

10



present invention: a recording face of a slave nediumthat has 10 been
initially magnetized in the track direction is brought into close contact

Wi th the uneven pattern surface of a naster nedium that has been provided
wi th an uneven pattern corresponding to the data to be transferred to said
sl ave nmedium and a transfer magnetic field is applied to the slave nmedi um
in the directigon 15 op gaite that .in Mhiﬁh t he etization

current has bé%r?%ﬁﬁﬂ_ by\(ferating B &8l F’f%/c%;yigfeg égﬁe Suffghaehed
P e s r acr “pBayEBnbd oy ¥nShadfe (ROLR: Afnl AKAL A BAE |l ELERD! o

of the track ave nediuns Is aligned;, a

direct -20 Curr{w&imgﬁﬁtchchgw!&éns p2BRLhediddd bha hh&ckadideeqhi Re Of said
plurality of slave nmediuns, which are in the stacked state, to

concurrently i BibsétdohtmmEnsetates sai By pdtatlingytied mabaveic nBidilain siker eby
a plurality of the slave nediuns that have been initially magnetized in

t he track dbretrackhdarectiomethe @bt ivstleranws of bhe taspsfénmapnetic fitel ave
mediumis a flexible disk, the initial magnetization thereof can be :
per for med bef oiBtengitst igf Pef T He T dAler thf MATRSLHEPOP LTS EREFRIRES | n
particular, it _is desirable {hat after the flexible disks have been forned
by a punch pre8§, theestarie P& YRyneti zati on be performed on a plurality of

sl ave nedi uns that %\é%rg?ggh%; %&Irgsgegnmg%rg%ﬁg(%&an?fgpt %ﬁt O'Entlrlgli S

case, it is desirable tha ace ro ness of eac exi bl e di sk be

Ra > 1.5 nm ApesghGnk@nt fén PLEPEM rdiM4ERALOD RS SRSA hBEfuR RAYE, hdl
causing the magnetic field intensity in the direction opposite that of the
track direa0i obeehrindftiably haghsensddein thgnaiack dimdotion is brought into
close contact with the uneven pattern surface of a master medium
that has been provided with an uneven pattern corresponding to
the data to be transferred to said slave medium; and a transfe_r
magnetic field is applied to the slave medium in the direction
15 opposite that in which the initial magnetization current has
been applied; wherein
a plurality 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
20 current magnetic field is applieql in the track direction of said
plurality of sléve mediﬁms, which are in the stacked state, to
concurrently 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.

25 Note that for cases in which the slave medium is a flexible

disk, the initial magnetization thereof can be performed before
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10 is applied to the portion of the slave nediumto which the nmagnetic
transfer is to be perforned, to be equal to or less than 1/2 the nmagnetic
coercive force Hcs of the slave nedium across the entirety of the
recording surface thereof, even if there is a concentration of the
magnetic field by the uneven 15 pattern in the close-contact state, there

is no distortion cause to the magneti attern e to the effect,of the
| eakage nagnet i 2F Y%l gfleacf?dlttteﬁeccf%gﬁgfﬁ)@% T r%ﬁ]s%dergﬂ%lfetaon' 2:5(’ crtrlfﬁlgl:rll%fi c

pattern is perf Oigeékéigiaﬁﬂéfﬁﬁataﬁfﬁ’éﬁ hides PO 1Y Xi%ts HaGer ¢pPed
] um

surface of the slave medi or cases In Ich the data signal 20 1s a
servo signal, 3y acguhé erekaskimg ihiechl GhdnR i Bet L6156 WeHer foithddBn a
reliability inproved thereby. Further, when constructing the magnetic
transfer appargitaliby ofeguhvd magiame that ansid yeai sthekédakagastoagaet i C
field of the transfer magnetic field so that said intensity falls 25

wi t hin the @er fotsitiiag imbhbs daser Libdé dasdvreblpdbatddesuriageaisughnegmet i c
transfer can be perforned, designing and 12 planning the accuracy of the
overal | assenbl8F SRchhElepiRleacask Pe 2 PhileAsPPy of the nagnetic field
generated by the magpetic.. figl enerating neans, the distribution and the
| i ke becones easi ergc?%lé’grg?rdgagtporetsﬁélt e ilc?htarsaﬁ%?%rrl r‘reec{)%%%yedf ¥he
present inventiQn: eak b & Vs . ' r :

ot d pl ur al i £y g R ageReble FaL it oSt B R P, M Bk ol 2EPS TR
track of each ofha2bfltRtwrakkidizebt 5@V en B heltSrandlfbgRRYne i €lifi 8T

current magnetic field is applied in the track 10 direction of said
plurality df0 sliveppddednee the phrbieniof tthe 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 slave medium
across the entirety of the recording surface thereof, even if
there.is a concentration of the magnetic field by the uneven
15 pattern in the close-contact state, there is no distortion caused
to the magnetic pattern due to the effect of the leakage magnetic
field, and the magnetic transfer of an exact magnetic pattern
is performed uniformly across the entirety of the recording
surface of the slave medium; for cases in which the data signal
20 is a servo siQnal, an accurate tracking function can be ensured
and the reliability improved thereby.
Further, when constructing the magnetic tranéfer
apparatus, by regulating the intensity of the leakage magnetic
field of the tfansfer magnetic field so that said iﬁtensity falls

26 within the permissible range described above, because a

favorable magnetic transfer can be performed, designing and

12



stacked state, to concurrently initially nmagnetize said plurality of slave
medi uns; whereby a plurality ‘'of the slave nediuns that have been initially
magneti zed in the track direction are forned; that is to say, because the
initial 15 nmagnetization process has been perfornmed so that a plurality of
slave nmediuns are forned in a single iteration of saidprocess, it becones

i bl h .th f act ' f tted slave
fodi ums. as weoil288:pg TieareaqH e &b%?&v‘?ﬁraé‘f}#@%%ﬁ%?o%% PEPBFEOS
hi gh lity. ' si | er
method of the eCHAERLL,Broal HacaR i E B ISR bInBaTBY A finkhalEe

for. BRI EF DESGReRE &dhdFathins LB NeRe a0t phtidn kP LABCLINE Bektbi¥s OF
the main parts of a nmgnetic transfer apparatus inplenenting the magnetic

transfer 25 nealsddraccording to an enbodinent of the present invention,
Figure 2 is a plan viewillustrating the regulation of the 13 intensity of
the magneti ® field |dekexlingobe tthe magnedfier t nanpferi wetiddebd, the guessnBA,

3B, -and 3C are schematic drawi ngs of other enbodi ments of the magnetic
fiel d generati AGVRBARSN akSGPYSRE B Urglihe qf 83aYR Me\iuRe| AFe PrERared: 4A

4B, and 4c are dr.aw ‘?ﬁs i, us%rglti ng’gt%ﬁ?“basi C prgc sseg of .the magnetic
transfer metho azicc’f'#| Hg 0Ot 1 2VSr BeBHmS; ﬁﬁ%r’ﬁtlas ?glﬁ°g patds Ssegnter
perspect i ve vi e ho! REadRidk RAEh 6F ANa PIEERAY) TNL: oo TRANGHLC,L! €l d
generating nmeans utilized in inplenmenting the magnetic transter nethod
according to amQlid@ed; a direct current magnetic field is applied in the track
10 direction of said plurality of slave mediums, which are in the
stacked state, to concurrently 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; that is to say, because the initial
15 magnetization process has been performed so that a plurélity
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

o

therefor. Therefore, a higher quality preformatting can be
20 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 a perspective view of the main parts of a
magnetic transfer apparatus implementing the magnetic transfer
26 method according to an embodiment of the present inve_ntion,

Figure 2 is a plan view illustrating the regulation of the

13



enbodi nent of the present invention, Figure 6 is an expl oded view of a
slave nedium fixing apparatus, 15 Figure 7 is an expl oded: perspective view
of a double sided transfer conjoined body cl ose contact apparatus, Figure
8 is a drawi ng of an expl oded perspective view of a single sided transfer
conj oi ned body cl ose contact apparatus, and 20 Figure 9 is an expl oded
perspective view of a slave medi um, stocker. DESCRI PTI ON OF THE PREFERRED
EVBODI MENTS  Her¥ersitg ot thednasmetdritdg lalsadridren the kuansiesoggnetic

invention will t%eel%pl ained with reference to the attached 25 draw ngs.
Fig. 1 is a perspéctive view of the main parts of a magnetic transfer

appar at us inplenment i pgot g, BAINE| Codd %'&SB% séﬁ%ﬂ&%&'&odré‘&ﬁﬁkfsdid”tg,ottﬂeén

enbodi ment of the present i1nvention. Further, Fig. 2 is a plan view

illustrating thenwoagmkats 06F he mhfgetic tfh@lhe@&@@tﬁﬁgnﬂéaﬁs fdcRlodding
intensity of the transfer nmagnetic field, Figs. 3A, 3B, and 3C are

schenati c dbaw ttgthef prest¢meringwbotioment s of the magnetic field generating
means according to the present invention, and Figs. 4A, 4B, and 4C are
drawi ngs il ustratinfigweesasi éBpr%@e%%é§e(§#rat”h§9$rééﬁ§§t€atlt%h§¢ dasiet hod
according to the Er esent i nvention. e that each drawing,is a nopdel

drawi ng, and tH& &P H:anf?sl“\ﬁﬁgeﬁzfc %négéﬁ BefFhod RERATEIRY i thee of

di fferent prop |ng to the magnetic transfer apparatus shown
in Fig. 1: 395!8%% o%ﬁ?%g‘!l ﬁagnetl c transfer, after the initial

Figure 5 is a perspective view of the main part of an
10 embodiment of magnetic field generating means utilized in
implementing the magnetic transfer method according to another
embodiment of the present invention,
Figure 6 is an exploded view of a slave medium fixing
apparatus,
15 Figure 7 is an exploded perspective view of a double sided
transfer conjoined body close contact apparatus,
Figure 8 is a drawing of an exploded perspective view of
a single sided transfer conjoined body 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
invent_ion will bé explained with reference to the attached
26 drawings. Fig. 1 is a perspective view of the main parts of a

magnetic transfer apparatus implementing the magnetic transfer
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mag’neti zation described bel ow has been perforned, the slave surface (a
magneti c recordi ng surface) of a slave nedium (a 15 magnetic recording
medium 2 is brought into contact with the data bearing surface of a
master nmedium 3, and conjoined therewith under the application thereto of
a predetermned pressure to forma conjoined body. A transfer magnetic .
field is applied,by a nmagnetic field.generatin ans 5 tp this 20

conj oi ned body “%%hﬁér?g??n"g@hn@ gﬁrét?"é&#}g‘ﬁg ef*o ?f’f’éﬁeﬁﬁaﬁe’f?‘éentdﬂ‘t'ern of
a servo signal @i +hRe lHke 2Thg slave PBAE UM dskSafi s S '[EE. gnski c
recording nedi um s_uch ais?fa har décﬁjlalsﬁl a%l exi bl eagjl'lgi, lf,& Ptgﬁgpil e, 8\;/fxlhi ch
has been provi da@ vt Bhé T8RRE mabRSOIdliM@1HaYREcSl t} DENEhE ERuniifckace or
on both surfaces thereof. Before being brought into . close contact with a

mast er nmedi um 3gadnleticstiie, nEdgaim3d, i 38, hhdsibjaaet schdntatd cCCHERMM IS of
process, by use of a glide head, a grinding body, or the like, to renove
t he ni cr oscdpi eihest pubpdimentsr ofuthe graanesisufiabd gdrereding asearecessary.
Further, the slave nedium 2 is subjected to a initial. 5 magneti zing

process. This i3S Fabhdthe, PrESpRoeveniipra; |and Jdmsr afPngtBr maghafic

field of a magnetig field i r.ibution on a%)ort'on of the track

ensity. dist
direction so that: at' - 1&ast on r%‘%/mrﬂ)ﬁ:geptfadsclecspSHc?ﬁ%e PicKPYiMPAEREL DS
position has i i i c@ﬂﬂ j ol - han
the 10 magneti ?%%%?g%vﬁeéﬂgﬁcgcﬁé of %ﬁeﬁg ?\fggﬁggrﬁlﬁe??lgﬁdq%re gglg ly a
magnetic fiel d dddheashiiing alst Aofod®AUAkralrOng,) aBlde8h&ladtian BigendBEHRCLEC

coercive force Hcs of the slave nedium2 in only one direction of the

track positlion;eahdpeht stgmettheréiel are rifed$ ffyrent proportions.
According to the magnetic transfer apparatus shown in Fig. 1:
when performing a magnetic transfer, after the initial
magnetization described below has been performed, the slave
surface (a magnetic recording surface) of a slave medium (a

15 magnetic recording medium) 2 is brought into contact with the
data bearing surface of a master medium 3, and conjoined
therewith under the application thereto of a predetermined
pressure to form a conjoined body. A transfer magnetic field
is applied by a magnetic field generating means 5 f.o this

20 conjoined body to perform the magnetic transfer of the magnetic
pattern of a servo signal or the like. |

The slave medium 2 is a disk shaped magnetic recording

medium such as a hard disk, a flexible disk, or the like,. which
has been provided with a magnetic recording layer on a single

25 surface or on both surfaces thereof. Before being brought into

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

15



in any track direction position in the opposite direction is 15 | ess than
or equal to the magnetic coercive force Hcs of the slave'nedium 2; wherein
all of the tracks are initially nagnetized (direct current degaussing) by
rotating, in the track direction, the slave medium 2 or the magnetic
field. The master nmedium3 is fornmed in a disk shape, and is 20 provided
with a data bearing surface, which is formed of a mc¢ro _u evggg attern

formed by a negfiiqcteralera 2leandng PrEcessy. taBPseont v of2t he
master nedium _the .surfagce on the.opposite side iS _su tted b

conj oi ni ng nea%ﬁlwﬁﬁ%y%ﬁéiaﬁrF%ﬁi%??h%?ﬁ§m°§eﬁaﬁﬂ%ﬁ§°ﬁ§§$ﬁ%§§°g%%%%vgﬁ
thereto and thg, %teron”gﬂlé‘#ﬂ A RnéPebt 05K GRREAGA-yAS shown in the

drawi ngs, there are cases a singl e slave sur¥hce of the slave

medi um 2 is conj oi Nngdrehéh, thed slavet heqdad @ Heasubgesttd aeea0initiaimast er
medium 3 and the magnetic transfer is perfornmed one surface at a tine, and

cases i n wh chmagaeti zdhgbptdresfs .t Mkis|iaidialrhapes ichny hersdemwscemealiam 2
are conjoined with the data bearing surface of a master nmedium 5
respectively, aemerdidngagnardanetigniieldiaf gemponebic diieddt Antengitates
concurrently. The master nedium 3 i s subjected to a, cleanin rocess to
renove debris FEBWEHIE1ILR 8° R RGP aLhe t(rﬁl?%eﬂfr%\%“r?ébégsg??tbé‘ftore

bel ng. coni of et e shave diadlaunZend 46 IRIOSHS, Lesld Genglat i ng

e
means 5 for appfyln ranster nagﬁe e c_n10|nedqbody S
provided Wi th ,tyo et UTRING s L AL 8 quh %B?m?%;@!aéép%ﬁﬁn%é he

upper and | ower sides thereof, respéctively, éach of which is forned
10 magnetic coercive force Hes of the slave medium 2, and preferably

a magnetic field intensity portion equal to or greater than the
magnetic coercive force Hecs of the slave medium 2 in only one
direction of the trackposition; and the magnetic field intensity
in any track diiection pos:i..tion in the opposite direction is
15 1less than or equal to the magnetic coercive force Hcs of the
slave medium 2; wherein all of the tracks are initially
magnetized (direct current degaussing) by rotating, in the track
direction, the slave medium 2 or the 'magnetic field.
The master medium 3 is formed in a disk shape, and is
20 provided with a data 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 medium; the surface on the opposite
side is supported by a conjoining means (not shown) for bringing
a slave medium 2 conve?ed thereto and the master medium 3 into

26 close 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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of a core 52, which has a gap 51 extending in the radial direction 15 of
the slave nedium 2 and naster’ nedi um 3 supported by the cbnjoining neans,
around whi ch has been wapped a coil 53; both the upper and | ower

el ectromagneti c apparatuses 50 apply a transfer nmagnetic field having
magnetic lines of flux G (see Fig. 2.) in the sane direction, which is the
direction parallkel , ,20,t0 the track diirection. Wen.applyi t he magnetic
fleld, tne conSEnrnBber i shERSCs S pdtteuarifi D S phanetetds
medi um 3 mai nt giRedre N 4 Ber L ARRT 6ADIAGIFAEL U Al Simd, OhAG ¥ SAI 1 £ fwﬁa'.%ég
magnetic field generating neans 5 applies the transter magnetic field,

wher eby 25 the dachnsfebottater @het BEav@HitabBYi N thd $18RENEEdGA. 12Y are
transferred and recorded on the slave surface of the slave nmedium 17 2.

The magneti c ficeindodgradreattimgheedata deenrdingoshefsicd aifalal yaspe o \nediichm,
According to the transfer magnetic field: there are no nagnetic

i nt ensi ti es Sex dESBLAHLYRLY n@adnithe veranetdtc thensfry s pesformed cof bphb
transfer magnetic field intensit - 1.3 tinmes the nagnetic coercive

force Hes of ttﬁ??§?&9§_?Rﬂﬁqﬁﬁe?fxﬁgg@é;ﬂm?sFﬁreW?¢ﬁHT¢§fiﬁhéu?i%ﬁﬂ?d to a
et " e SaRaREEL SN 00 By IROAR L A B ™
place in one traekedi8GidHesaty b%'f[)grg%iny&%n?@%@& Weh PBS%&Q@Q neRihie
opposite track direction 1is IeSs than or equal to 1/2 of the magnetic
coercive forceics of the slave nedium 2 at any track direction position
across the entire region of the of the recording surface of the slave
medi um 2. 10 The magnetic field generating means 5 for applying the
transfer magnetic field to the conjoined body is provided with
two electromagnetic 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
15 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
transfer magnetic field having magnetic lines of flux G (see
Fig. 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 the slave medium 2 and the master medium 3 maintained
in the close-contact state is rotated while the magnetic field
generating means 5 applies 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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15 That is to say, as shown in the plan viewgiven in Fig. 2, a transfer
magnetic field is applied inithe track direction D, which runs al ong the
direction of the magnetic lines of flux G generated in the gap 51 by the
magnetic field generating neans 5, on the circunferential track 21, which
has been formed as 20 a disk shaped track that is concentric with the slave
medium 2. This track direction Dis a circunferential direction, and if
viewed as a sol3-d Thenmagnelia Hiepd Sriemaingcreans (1@ pLgekbe Xptatabhy
position on the opposite side of the center line (the lower direction in
the draw ng), R t he opposite direction; 25 at the 90 degree position

(the right and | eft 803?#1&3? 5! t}tla‘getraq]rs%\énrn@g%m%ﬁ 8&8?”@1&&% aeYno

i ntersect. Then, €akage magne generat at portlons
other than the etéalﬁé&s&eﬂp%@e&e&&&em@ ik iR Jaekese kheeptagdanhi ch
has a directionality in the opposite direction of the track direction D
is regul at ed sorafyd 6f el Esndeamaynetqdatidid 1APedityheoragnet3 aibes
coercive force Hcs of the slave nedium 2, across the entire recording
surface t her eofthelmegnetbocobocivedolraei Egp licthe sflevginedigi 2 hipresaghet i c
field | eaked fromthe transfer magnetic field to the range descri bed above
will be descri bEteiRanOE the trREkAFREEI QAT %‘P‘Ela@@?éf-a?lhﬁglﬁﬁéﬁ%a%‘e@éﬁ al so

b ded de of th Furt h
Al 167 ot i ve onbHHARGEY TRt RPRATRCRAL SPRERE e¢§41fs,;§ fiagistig Held

elctronagnetlc noadgkggﬁf%ég ég%rqﬁgggé §g¥%%gg?é fid Eﬁ%géé?%ﬁkhose

shown in Fig. 3 can be enpl oye e provi on one
or both sidRp OfuttHerGOHONEGEtHiRIYntensity 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
medium 2.

15 That is to say, as shown in the plan view given in Fig.
2, a transfer magnetic field is applied in the track direction
D, which runs along the direction of the magnetic lines of flux
G generated in the gap 51 by the magnetic field generating means
5, on the circumferential track 21, which has been formed as

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
lower direction in the drawing), becomes the opposite directio.n;

26 at the 90 degree position (the right and left positions in the

drawing), they perpendicularly intersect. Then, as to the
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The magnetic field generating neans 5 shown in Fig. 3A conprises one

el ectromagnet (or a pernmanent: magnet) 55, of which both side portions are
parallel with the slave surface and have opposite nagnetic pol es
respectively, extending in the radial 20 direction of the slave nmedium 2,
and generates a magnetic field in the track direction. The magnetic field

generating nea shown in FiLg.. 3B conprises two parallel electromagnets
(or pernanent r?r%ag??gfsﬂa%téﬁdk%fd?,ﬁ?ﬁ’ ted 2h@orhien othgr dihangkhe 88Pon of

the slave nedi uy 2 g ggmeq]g%ﬁdgggo'gtbg \@eSpr 1:;%33151‘%@ chythe, &n I%;Jrgfsages

facing the slave 'surface are oSIt magne ol'es, and gen

magnetic field dirddi@ohtBky iAXHY 65534132 oG vTRANGE the féﬁ%'cﬁi GJabhNY

means 5 shown in Fig. 3C conprises a cross-sectional U shaped pernanent

magnet (or el ewisaegghetyd 58 aexicellags ithah ke dadilalo 177 8€tthamagaktBi ch
the two parallel end surfaces facing the slave surface are of 5 opposite
magnet i ¢ polfes,caardiyentercedice wlgbke i €ldvieemddium the actrbasktik reatiiren.
According to' each enbodi nent of the nagnetic field generating neans
descri bed aboveFeIFEIPERAGE2GPadhereet f iTied repaeRNEIL yepuARbEng rthehe track

di rection opposite that i ich_10 the transter netic field has been
applied to the H‘etﬁnéﬁg?eﬂp %ngl?%eﬂ‘(éléeigpﬁ?@ég Bothe ok s here
magnetic field LAtk NEhe@ ranSeal S I | ess than or
equal to 1/2 of helrérag%ﬁgcglégcﬁa\? ef%%geﬂ}%‘g (gﬁo & lgllgl\glee Cira?es(‘ﬁrﬂl&eQZ
across the entigadgwegi on of the of the recording surface of 15 the sl ave

medi um 2. - Next, Figs. 4A 4B, and 4C illustrate the basic states of
10 The magnetic field generating means 5 can also be provided

on only one side of the conjoined mediums. Further, as
alternative embodiments of the magnetic field generating means
5, elctromaghetic apparatuses or permanent magnet apparatuses
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 electromagngt (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 magnetic field:
in the track direction. The magnetic field generating means 5
shown in Fig. 3B comprises two parallel électromagnets {or
permanent magnets) 56 and 57, which extend in the radial
direction of the slave medium 2 at predetermined intervalé, of
26 which the end surfaces facing the slave surface are of opposite

magnetic poles, and generates a magnetic field in the track
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the magnetic transfer: Fig. 4A shows the process wherein a magnetic field
is applied in one direction to initially magnetize the slave nmedium 2;
Fig. 4B.shows the process wherein a magnetic 20 field is applied in the
opposite direction to the conjoined body forned of the master nmedium 3 and
the slave nedium 2;" and Fig. 4C shows the state after the nagnetic

t f h b f d.. First, h in Fig. 4A,_ap initial
magnet i zat | on GPFEEELOBs Wi PATRSThiGRATHE SPREFACHIH TPans sEhet i FhY- sl ave

O s Ave i, RRBELLOD DlorblE_LeaGirll 8oL DebRhLAl nadiRANTLL 7S

the 20 slave nediu initial magneti zati on n, “as shown |

the slave surfagectFehagte” BQC&E@n'&Qnét%f 208) QlaibieaSleR8 on TESE WHE & and

the data bearing | ayer, which is forne y a magnetic |ayer 32 that has

been coat ed ovethet beo usersan epaéhi®rsur@aceberdrisighehée allavdlsudffcda@dgbt into
cl ose contact, and the transfer nmagnetic field Hdu is applied to the sl ave
medi um 2 i n5t herpeadke migreticayotdser and gepeostés at magnetiaviiehd tinethai ti al
magneti zation direct current nmagnetic field Hin has been applied, to
perform the madif@Ckcdiresls¥®y-. As a result, as shown in Fig. 10 4c, a

magnetic pattern corfesponding to the pattern formof the depression
spgcesI ang protrusio c%ch;c{}ingn °o?a‘frhee"%€8ﬁ5??‘é ?é&éﬁ' magnekiq fdedd: a )
beari ng face of di | ferse | ave face.(the
Crack) of ¢ he. donosarEy e ey HEE0S] PHIE deakdot Wadhble Kffacyen
pattern of 15 jiiensibgiredik@d3in ehel iadiRal BECTRI UPpSsite ®nBEYA! Wi Ecnneven

pattern, that is, the reverse of the positive uneven pattern shown in Fig.
4B, the sar® nmddweetranpn sagnetEitc iteld aasf be¢redpplied to the designated
magnetic field application portion by the magnetic field
-generating means 5, is regulated so as to be less than or equal
to 1/2 of the magnc_etic coercive force Hcs of the slave medium
2 across the entire region of the of the recording surface of
16 the slave medium 2.
Next, Figs. 4A, 4B, and 4C illustrate the basic states of
the magnefic transfer: Fig. 4A shows the process wherein a
magnetic field is applied in one direction 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
performed;
First, as shown in Fig. 4A, an initial magnetization direct
25 current magnetic field Hin is applied to the slave medium 2 in

one direction of the track direction to initially magnetize the

20



and recorded by applying the initial nmagnetization direct current nagnetic
field Hn and the transfer magnetic field Hdu 20 in the directions opposite
t hose descri bed above. For cases in which the substrate 31 is a _
ferromagnetic body formed of NN or the like, it is possible to performthe
magnetic transfer by use of this substrate 31 only and, although it is

Tagnet i ¢ ¢ 1 ansFarveoteteuh (raFeas torctiEheton iRey 43 PO A Pig api o

magneti c transfér can be per a magnetic layef avi ng

transfer charaggertipd sGavek Supra¥bd@lignbtié hRcdtasnySurahgeBbe end aibpd of a
non- magneti c body, it is necessary to provide the magnetic layer 32. It is

pref erabl e thatmddiam 27@gdehe dakapRardindgQbhybbe wiighds fRdicdByBalhighetBgnet i c
| ayer having a magnetic coercive force licmof 48 KA/Am (-600 Ce) . 5 A
synt heti c resi dayercazabhat fasebeah ,caated bugr Blaimneven patesn oduthez,
silicon, nickel, or the |like is used to formthe substrate 3.1 of the

nmast er nedi dm $ubrkEatacllenapatronght asintseclezf FEAtpGtus@dFhe tERRFHRRG

t hod, hoto fabricaf. t hod, t.h i ke. 10 i.ng to th
St ampi g et hodSASt 45 ariein Fb 8 rmdpa $Echo Sare e B £ adorte crrak

surface of a glcﬁ%%c%'fﬂgﬁt£ﬁé€eo(f0'btn8§39é@rﬁﬁéts!ﬂgs‘g%féhﬁ))thgz\%#%ﬁiﬁ a spin

coating process; -a [aser eam an el ectron bea I's nodul at ed

i n correspondengRynekQzat 564 UPr&tBat red SmEFAdHiRdr #Nd Bid RLsS bgleﬁ%?piﬂgé;[ rate
is being 15 rotated, and a predeterm ned pattern, such as that of a servo

si gnal extendi ng pentarm themddnetiadi@nstiere®d anrdsul, t i€ shoehain ghgl
center of each track, is exposed over the entire surface of the
phot or esi stl0on 4heapwmanetis rediteaspmntiesgondingéh 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 cases in which the uneven pattern of
15 the substrate 31 of the master medium 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 recofded by applying the initial magnetization direct
current magnetic field Hin and the transfer magnetic field Hdu
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 perform 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 transfer can be performed if a magnetic layer 32 having

favorable transfer characteristics is provided. If the
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frame on the circunference. Then, the photoresist is subjected 20 to a
devel opment process, the exposed portion of the photoresist is renoved and
an original disk having an uneven pattern forned by the remaining
photoresi st is obtained thereby. Next, the surface of the uneven pattern
thus forned on the surface of the original disk is subjected to a plating
process (el ectroform ng), 25 whereby an Ni substrate having a positive

uneven patt er n Sebstyateetd; 1 fogmed %ﬁ@sPPaT‘Eag%ettlﬁerXyeéF‘eﬁs é\ﬁ&?sﬁ?% t he
| 22 disk Th bst I b d t

ENSITE I A bt iccie o T e

further applieg., gg@%ﬂ: hfa#élr}eg aEﬁ&Gr{%sttQ?:rz‘lﬁé’&nT 23 qu'l?%l"lmtlé EH éper,

t he af orenention ri can be net a sec
original disk, @%nghasmsgqfeqaé Qééﬂéﬂ?e! fo%ékn&ﬁe&t& R&VHO{PeBof HEf ! ner
nmetal plating proceSs, whereby a substrate having a negative uneven
pattern canbbe fornedsyAtBetic feéin,s d ceriagli 0adlatdr Skl can dldopraimeibhym)ret al
pl ati ng the second 10 original disk or by hardening of a synthetic resin

i npressed ont wlalse, smrotd, osilgioral, michkel t hi Shehlike dsigserhtodfarm tha be
netal plated to obtain a substrate having a positive uneven pattern. On

t he ot her hand S‘%’Ffé?t?r?él Bﬁe‘i?@nmﬁafi?‘ér"}?dr’rﬁg‘ Pedhef BRINRD PRELRYR 538t BResi st

on the gl ass sqpstr

gl ass substrat e, %gtbe%i/lgécos u%%[ fag'?)éggl‘“gereﬁ |%ﬁ’hﬁﬁgtff&%&fg&%ﬁg‘eﬁggg

renoved can be Qbtg gglkea substrate can be forned therefrom based on any
of the nethods descrl above.
10 According to the stamping method: 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; ‘a laser
beam (or an electron beam), which is modulated in correspondence
to a servo signal, is emitted while this glass substrate is being
16 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. Then, the photoresist is subjected
20 to a development process, 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),
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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20N or a N alloy can be used as the material to forma netallic
substrate, and any of various types of nethods of formng a netallic
I'ayer, including electrol ess deposition methods, electroformtion mnethods,
sputtering nethods, and ion plating nethods can be enpl oyed as the plating
met hod used to 25 formthis substrate. It is preferable that the depth (the
hei ght of the protrusjons) of the uneven pattern fornmed on the substrate
23 be in the réﬁé -of By o FURFEraHY Gady BepPrplevns @s Pnefkey Rlghe 8f

150- 600 nm For, ca i.n_whigh IS _uneven.pattern_is that . of.a servo
signal, said paJ‘tSt’ e?%salflg “for Réaaf’g%é‘@igﬁe 2 TPYGE T AR TR N ot HePRYS .

For exanpl e, |tydet PLEEREARIRIGAA e chel GGV I 8L 2 BL ALl gCti on be
0.05-20 um and 0.05-5 umin” the circunterential” direction; 1t is
preferabl e thatregupatfiern of this type, in which the length in the radial
directionis long and within this range, is selected as the pattern for
bearing sebdvo si gnaFuxidter., tBeAsfdéxenentimnédromigihalniihgk tdwn begnetak

| ayer 32, Co, a Co alloy (CoNi, CoNi Zr, CoNbTazZr, or the like), Fe, an Fe
alloy (FeCo, RIGHRE, tFERFrMR seegndorigingl disiaNpd this gacend grigynal
(NiFe), or the |J.ike can be enployed therefor; it is particularly

preferabl e that lﬁﬁ?e%rtq:é’egg?n%é EHpERRR et Rlatdg e PreCeSsre Whesely | s

forred of "2 mangl) ¢ IRCALT AL AN DY 130 o MAGUIR LAYEL o LOLAT B0, goans

such as a vacuum deposition a sputteri

nethod, or by & gRiAh JHighihfP JIRKNOth belfdimell by %eﬂé@fﬂﬂhg iaketbRa

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

nore pref erl@l ywriigina?0didie drabgeh@fdékﬁ&ﬁeﬁ.@mynthetic 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

15 of photoresist on the glass substrate, etching can be performed
to form holes 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,

20 Ni or a Ni élloy 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
methods, electroformation methods, sputtering methods, and ion
plating methods can be 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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Note that it is preferable that a DLC or other type of protective layer is
formed on the magnetic layer, and a |lubricating |ayer cand al so be
provided. Further, it is even nore preferable that the protective |ayer be
a 5-30 nm Di anond Li ke 25 Carbon (DLC) filmand that a lubricating layer is
al so provided. Also, a contact enhancing | ayer formed of Si-or the like

can 24 i als V|de rjca L€ Irﬂzjov ility
with respect tg sur? o’;'”bg’ pA “Q% ﬁrgé;lr o§ %ﬁell é %}ltt%% g%ﬁ(%gcti ng
m sal i gnments Q%Cyédiéeﬂ) ﬂmr | A (B8eE Ol QIHAICRAIthiX QAr%8n pattd:SShiE enbstrate
can also be forned utilizing the aforenentioned original disk, and a

magnetic | ayer ogag $&rdPsHgHal Prsdie pastetn ane ddimeaofomntrd kber esaidi ng
product used as a naster disk. As to the resin material used to formthe

resin substrat directiors qfoshebéef I Foxsexamphbes \ilti dsrpsefersabdle &bat the
pol ycar bonate 10 or pol ynet hyl net hacryl ate (PMVR), a chlorinated vinyl
resin suchPaslpapyktinothaatasd adi ‘F\y¥eQ¥rlo@ob%I%/~r9ér?9e‘éi“rcﬁPér‘Prfh'i'e“duvarfhyl
an epoxy resin, an anorphous_pol yol ef

the point of vitB& ‘“o‘frquEMFFﬁﬁ’gﬁl &P‘ﬁ%ﬂ%’r%‘haFgogﬁgég‘;’fi‘}’lecﬁg?t e?hBaF'ﬁ%r‘h ke
it is preferabl éﬁat arb nftéhe Jﬂg ?S na§ %a%gld @%ﬁ:%ﬁ For
? h tth ﬁ Jf e sur

cases in which 'burrs or ere ace o a

formed substrahgng a%elvﬁtfﬁweuerratnlae |'sk§eie%treﬁrg§/@lqe BYc iS5G Bbr Be¥AIRY Sh or
a polish. Further, a U/ light cured resin, an electron beamcured resin

or the like Calgebeou&afhledEQém aresin Iayer on the original 20 disk by

use of a spin coating process, a bar coating process

10 As to the material forming the magnetic layer 32, Co, a
Co alloy (CoNi, CoNiZr, CoNbTaZr, or the like), Fe, an Fe alloy
(FeCo, FeCoNi, FeNiMo, FeAlSi, FeAl, FeTaN), Ni, an Ni alloy
(NiFe), or the like can be employed thefefor; it is particularly
preferable that FeCo, or FeCoNi be employed. This magnetic layer

15 32 is formed of a magnetic material and by use of a vacuum layer
forming meanls_ 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
32 be in the range of 50-500 nm, and even more preferably, in

20 the range of 100-400 nm. |

Note that it is preferable that a DLC or other type of

protective layer is formed on the magnetic layer, and a
lubricating layer can also be provided. Further, it is even more
preferable thet the protective layer be a 5-30 nm Diamond Like

26 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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or the like. It is preferable that the height of the protrusion portions
of a resin substrate be with the range of 50-1000 nm nore preferably, in
the range of 100-500 nm A master nediumis obtained by coating a magnetic
layer 25 onto the micro uneven pattern of the surface of the resin

substrate. This magnetic layer is forned of a magnetic material 25 and by

f I f 1 h vacuym depositjon thod, a
Sput Ler ?né;ﬁ\l‘;?ﬂ%l&%y%prﬁ{a%%‘% ?ﬁ%’iﬁa?#%ﬂzt:g%%wa “RREGYS Bt wbﬁiepiggi .
. i read (o) Nebe .
e1C: eaniinl | e udeherBbgl . OOt e (TCRCAGIER Wl B ROPREY

plate shaped suls¥iredt@ny hisNIGhREREE doct@Pdngl QLMY thedabiPAliRY N
corresponding to a servo signal pattern, by use of ‘an exposure and

devel opi ng progassesspl oyi ng a photo nask. Then, the'substrate is etched
corresponding to the pattern 10 by use of an etching process, thereby

form ng. hol%s of a #depesin cubstsptadiang aflgot be fdvmekdnes sl dingheheagnet i c
| ayer. Next, a filmof _ nagnetic material of a thickness corresponding to

the holes for RfPISPRhLoRd SFi‘-i)"r%{Tli ﬁ%bs}?r??h%é Wa&nﬁﬁﬁﬁé@mﬁ Qf;eb%@pme% (r)nf
th bstrate, b of_a cuu a or m.ng neans suc as a vacuu
deposi t ?oaan%] h%%:‘-H%%gﬁ%ﬁ%¥ﬁﬁ5€%€?ﬂ%§$egw%u&ﬁ9ng|P§f> PR “ﬁfgr?(?d? weeter
Conti nui ng, theynhot i . 0

surface 19 pol ehad RS, e FelPHRLEH a DYaUE o%torh the veBth STBGER St ne
surface i s snoofthad pdssivid e &kaVen RATE2re s flistinsha jl%%‘éhb‘c"?i o

recording 20 medi um such as a hard disk, an HD flexible disk or the
can be enpllyest tpodyaathy ketihaicy bateagiFMMAS , I & CeliXbrigakay evinyleresfin
such as polychlorinated vinyl or copolymerized chlorinated
vinyl, an 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 Dbe used as said resin material. For cases in which there are
burrs or the like adhered tolthe surface of a formed substrate,
said burrs or the like is removed by use bf 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 process
or the like. It is preferable that the height of. the protrusion
portions of a resin substrate be with the range of 50-1000 nm;
more preferably, in the range of 100-500 nm.
A master medium is obtained by coating a magnetic layer

- 20 onto the micro uneven pattern of the surface of the resin

substrate. This magnetic layer is formed of a magnetic material
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is formed by coating a Iayer of magnetic material, or by formng a thin
netallic nmagnetic filmrecording | ayer on the surface thereof. As to the
material forming the thin netallic magnetic 25 film recording | ayer, Co, a
Co alloy (CoPtCr, CoCr, CoPtCrTa, OCrNoTa, CoCeB, CoN.i or the like), Fe,
or an Fe alloy (FeCo, FeP, 26 s i FeCoNi), Ni, an N alloy (N Fe) can be

f
enpl oyed there Hg us@ ené{ cﬂﬁ&lfﬂ Ihl g %rsr? &L s%cfx,[?gse Flrigu Qnd

preferable t hat sé na ave y “magre

nmagneti c ani sotdepR¥it ok MetHa8dE ad'sEﬁE{:éthaﬁe{ltf@& LA Y4H phat gy ie%ﬁgaet i c

field is applied (if recording within the surface, the direction wth

the surface). ldr by preéeanipratihhenefrvs, ektbat a non-magnetic sub Iayer
be provided so as to provide the magnetic anisotropy required beneath the
magnetic materi al (oMeamdiilesubke rtotos faler idetrieol pethddCcpatlod |4 method
structure and a lattice 10 coefficient nust be matched to the magnetic

| ayer; to tRi s M@risgpg té)eTFteIGbelf; oy gxampld, cRRRENG fieosmedtd,| Ekati s
enpl oyed. Here, the re an experiment, which has_been conducted

with the | eakag®5raGRe 8 J1aé"l oPJr"’Pﬁeeﬁ FRSA SFb’EW"'let Y’hﬁ"%?@_ﬁ’_ﬁﬂ’é‘@?ﬂéﬁ ca‘f“iigl d
medi u
Wi thin the ra”%rﬂ?ﬁgré EQE’ l&@é 1 orres%c?mji’ § ALOES ggﬁf%ggzgg?: m

the sl ave nedium an fans use P'hent

are described giehou oﬂvﬁﬂblézﬁﬁs'ﬁrf% ﬂd tda%e & pgggéégnemélyblﬁé't%s hat
[rgéo an Ni

having a 0.2 um deep di sk shaped pattern. was formed by use o
st anpi ng net hodiaskheran), tisdstbPaidtds Is etshédebbdesforiddgalo thopatspased at

equi valent 0.5 umintervals,

1 by use of an etching process, thereby forming holes of a depth
corresponding to the thickness of the magnetic layer. Next, a
film of magnetic material of a thickness corresponding to the
holes formed by the metal plating method is formed on the surface
of the substrate, by use of a vacuum layer forming means such

15 as a vacuum deposition method, a sputtering method, an ion
platting method, etc. Continuing, the photoresist is removed
by use of a lift off method, the surface is polished, whereby
any burrs adhered thereto is removed and 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 coating a layer of magnetic material ¢ O by forming
a thin metallic magnetic film recording la.yer on the surface
thereof. As to the material forming the thin metallic magnetic

25 film recording layer, Co, a Co alloy (CoPtCr, CoCr, CoPtCrTa,

CrNbTa, CoCeB, CoNi or the like), Fe, or an Fe alloy {(FeCo, FeP,
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and the line interval is a 0.5 uminterval at the position of the

i nnernost circunference at 20 mMmin the radial direction wup to the
position 20-40 mMmmin the radial direction fromthe 25 center of the disk.
In a vacuumfilmform ng apparatus, under conditions wherein Argon has
been introduced after 27 depressurization at roomtenperature to 1.33 X

10-5 Pa (10-7 Torr)...and, the pressure js 4 Pa x 10-3 Torr), 200_nm
Lhi ok reo 1 FRCENE) At miyNe: AbLo, BRFS Crb hes srourd iRerse®ol o,
wher eby a master di um having_a netic coercive rce,Hcm 5 Al m
(100 @) * Bnd. SriEEP REAAE0 a2 TBH Slohef O8] Bl OB (ET phcortfe

formed. Manuf.agilfie (Abst NRa sl A%e s RN HiGhAd¥AEHMGhEL 1 OT AW and

apparatus, under conditions wherein Argon has been introduced after
depressuri zat i GfaghletieCdRisbR ropPTRl dhel fameddirdst donl@s St (AGsichothg and
the pressure is 4 Pa (3 x 10-3 Torr), a glass substrate is heated to 200 C,
a 60 nm filbm ofagbeticaficelal 25 applied Midfreco@dPhgariehfiorttedsthfasnntheo
produce a 3.5" di sk shaped nagnetic recording nmedium (a hard disk) having
a magnetic coerdingetignpadthis the smyfaga) mitZsopraBrmableatdezefagpethatf | ux:
density Ms of ‘5.7 T (4500,Gauss). Magnetic transfer test nethod: Initial
magnet i zat i on EROHEFBEEG WP taver heRrEded smaRtoProvies FheMAGREELS at

t he surface of trﬂ%o%!r%é?%&ﬂii‘i:@dv‘ﬁghgat 2%%92‘%5 %%%QQ %%rggﬁ& i.tioning

an el ect romagneaf havi n ring type sho I'n xt, the
initially magnaidsAedes! Sk PRE4ER)ANE IR LERSIRE stRdbbMmdhng #l1acedckn

cl ose contact, and the current supplied to the el ectramagnet _
10 coefficient must be matched to the magnetic layer; to this end,
Cr, CxTi, CoCr, 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 described above, will
156 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 substrate 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 20-40 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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havi ng the ring type head was adjusted so that the peak magnetl c field
intensity at the surface of the slave nmediumwould be 207 " 25 kA/ m (2600
). At this time, the spatial interval between the upper and 28 | ower
el ectromagnets was changed, and while maintaining the transfer nagnetic
field intensity at 207 kA/m (2600 Ce), only the |eakage magnetic filed

intensity was gedy, b 8B Aol Ed B 1!, 834200 BIREIT Gobipl d,

which is in the direction opposite to the transfer direction, is

at its highest addﬂttaesg;wss&eatlsthepa nek ebrcugtey enf bab msmldmyéég
opposite the transfer magnetic field application position while

sandw chi ng t hefigent(pliadbe stnetio Iapie Lsbebbmed lyn ad) NSthaxg plhee,
current supplied to the el ectromagnets from 18 to 40 A 10 corresponding to
t he change i n twherspat aahasywre mediubchalciany ehwagugipier capdciveeforce Hem

el ectromagnets to 20-40 m t he | eakage magnetic. field_ in the opposite
direction at t %k 8&d7fni bHWQe)changerl magnesdck ity dsogity)Ms mf &~ T800

Ce), 96 kKA/m (1 d. 1 KA/.)m (1500 Ce), and nagnetic transfer was
per f orned. Not egz%g) gﬁé?uf%e‘rﬁ 3)?5’“8 8htact between the master and slave

medi ums was achi eveg byvepressuriezing Al yd pugi ghates with a rubber plate

sandwi ched t her ebet ween. ectromagnet1 c conversion characteristics

eval uation nethod: 28 AvRiakUztiRNemitdde abpanst sy, shadal ciaitfiens! ave
medi um was perfornmed by use of a electronmagnetic conversion

characteri sti cshneesorAmygpndppobedn $n{iyditeda fiedr depresst8i 68 ion 46 rbomt he
head, an I\/R head havi ng a pl ayback head gap of 0.24
temperature to 1.33 x 10™® Pa (10”7 Torr) and the pressure is 4
Pa (3 x 1073 Torr)l, 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 shaped magnetic recording medium (a.hard
disk) having a magnetic coercive force Hcs of 199 kA/m (2500
15 Oe) and a magnetic flux density Ms of 5.7 T (4500 Gauss).

-Magnetic transfer test method:

Initial magnetization was performed so.that the peak
magnetic field intensity at the surface of the slave medium would
be 398 kA/m (5000 Oe) by positioning an electromagnet having

20 a ring type head as shown in Figure 1. Next, 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 was adjusted so that the peak magnetic
field intensity at the surface of the slave mediuin would be 207

26 kA/m (2600 Oe).

At this time, the spatial interval between the upper and
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um a playback track wwdth of 1.9 um a recording head gap of 25 0.4 um
and. a recording track width bf 2.4 um was used. A frequency anal ysis of
‘the read in signal was perfornmed by use 29 of a spectrum analyzer, and the
peak intensity C of a primary signal and the difference (C N)between that
and externally inserted nediumnoise N were neasured. The | eakage nmagnetic

field intensiyy vas given oy ls?}eii‘g\fj’?a R 08 1T (228eSPhin asnc?}ei

eval uated at t v cause I gha n

becomes snal | ' t e hayi : fig) i hEy th
relative val u§?%$%%%%§§%¥? (rai?lt{ehgg%-e‘%t ggq(illgjrrggr%aigg dt) )e' nwgggt I ve

direction), thire Yehk&yd\REgnéval Hai&dl iAtehdiR PREFIChENEES. Vahegoshitachesul t's
are shown in 10 Table 1. Spatial Current Transfer Leakage AC/N interval

suppl i ed t0 MesmnehiehnEgnabakade Bagnbei wede 1d) ediiahmigniot $héi el kdtiend
upper and lower (A) intensity intensity electromagnets (kA/'m (kA/m (mm
Exanpl e 1 X0 1ppEiteote {hpdodf tixdmphefer x5 rert2of, 6 af. 8ts (hjabgst
Exanmple 3 30 27 207 96 -1.5 (good) _Conparative 40 40 207 119 -6.1
exampl e 1 (not 11@1&5@11:}[ is at the inner circumferential position 180° opposite
‘the transfer magnetic field application position while
sandwiching the center. As shown in Table 1 below, by adjusting
the current supplied to the eléctromagnets from 18 to 40 A

10 corresponding to the change in the spatial interval between the
upper and lower electrqmagnets 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 Oe), 96 kA/m (1200 Oe), and
119 kA/m (1500 Oef, and magnetic transfer was perxformed. 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 evaluation of the transfer signal of the slave.medium
was performed by use of a electromagnetic conversion
characteristicsneasuringappératus(KyodoEﬂectronicsSS—GO).
As to the head, an MR head having a playback 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 width of 2.4 um, was used. A

frequency analysis of the read in signal was performed by use
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Table 1 As can be seen in Table 1, the Conparative exanple, which has an
interval of 40 nmm has a | eakage nagnetic field intensity 'of 119 kA/m
(1500 Ce) and an magnetic coercive force Hcs of 100 15 kA/m (1259 Ce),
which is larger than 1/2 the magnetic coercive force Hcs of 199 kA/m (2500
Ce) of the slave medium and exhi bits 30 transfer defici enci es. In

_cont ra.St’ accor %.gsfzgc{%]ﬁne Lgﬁ a}ld o?ét eakeghggﬁs ng_ni}lfreilmarxd t he

intensity thereo anthat nparati-ve e

transfer perfordmRghalb¥ndhendBFRbeendes 3(d/m &B@\fgééﬁlﬁuatp‘%na EREULAally 1S
confirmed 5 that the | eakage magnetic field intensity in the direction
opposi te that ofnddi®etimmashfhoiBgmaidre hiddutedNt®RSidakdge mdpticadeia be
| ess than or equal to 1/2 of the nagnetic coercive force Hcs of the slave
medi um Next, tintensityavasregveni aavabre difr 6cdB car réntkArag 800 0e)l,0 ahidel d
and the appllcatlon of the transfer magnetic field according to the
magnetic t r #hsferalivatrddabisthecirglative ttalugndAfEN) erBrydiusenthef sidgrelpr esent

invention will exp a| schemati c perspective view of the
main parts of tﬂgz engt-&¥t %‘F‘fﬁrger?ets?‘éli?)’b:ﬂ’% 422 stathdayyranhransisse

ot curront Seananrerrt PR ST R, (P PraPact BrgTIog Thatl,, "

direct current magnetl c

expl oded vi ew ofg qpf l(lhﬂ@eﬁmrtﬁteuge&&;(&ercﬁ&caé’éi&h, rt%flgr §8dud %379 a slave
fixing apparatus 10) that fixes a plurality of slave mediunms In ace so
that a initial esjuatedass dthedipeenisAbIlvaRDE . NAgNaldstltsehte Ceafbdhem
applied thereto. Figs. 7 and 8 are exploded perspective views of a naster
medi um and ¥} ayRable 1.

Spatial Current Transfer Leakage AC/N
intexval supplied to | magnetic ‘magnetic {dB)
between electromagnets field field
upper and lower | {d) - intensity intensity
electromagnets . (kA/m) {kA/m)
(mm) '
Example 1 : 20 18 207 40 0 {(good)
Example 2 25 21 207 64 ' -0.8
{good)
Example 3 30 27 207 96 -1.5
{good)
Comparative 40 40 207 119 -6.1
example 1 {not
good)
Table 1

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

has an interval of 40 mm, has a leakagé magnetic field inténsity

of 119 kA/m (1500 Oe)' and an magnetic coercive force Hcs of 100

16 ka/m (1259 Oe) + Which is larger than 1/2 the magnetic coercive

force Hcs of 199 kA/m (2500 Oe) of the slave medium, and exhibits
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medi um conj oi ni ng apparatus 20 (20') for bringing into and maintaining in
cl ose contact a master nedium and a slave medium to which a transfer
magnetic field is to be applied. 25 As shown in Fig. 5, the slave fixing
apparatus 10 and the conjoining apparatus 20 (20') are di sposed between
the 31 el ectromagneti c apparatuses 5a and 5b, and a magnetic field is

applied theret grﬁ’?h}:‘& %‘fﬁcﬁq@ﬁ@i@s.agﬁu&oﬁﬂ}easé%i Iﬁgé&r&ﬂ% ?8“&1% g.xtaﬂﬁi of . As

shown in Fig. e slave TiIxing apparatus 1 5 configured so tﬁat t he

upper and | ower-BYr {héMNedkadBimdgnet RS FEELHV BhdensAty BREAESW!i® smAd1ar
plurality of slave mediuns 2 are held within the interior portion thereof.

The sl ave nedi ahan thaaref theXohbarst sksexapld) aned tie Heanbipeperdonned ng

medi ums 2a having fixed at the center portion thereof a hub 2b (center 10
core), wherei nhbyhthe dxemglag hredianfaxorebdpriAe e gesiklk dbhabedonfiswed or ned
of a flexible polyester sheet or the like, which has formed _on both faces
thereof a rd&cordehgtherkeakageopagretic tehdgipisnsity dp thet S Eatd%Ror t he

sake of si licit .1 he etic Javer. of a single.syrface of..a slave -
reci um i 5 ShowpPPpsiF nd OF the ¢ANee? ndafefi didfin FEfetfeddar ol o
of the hub 2b x%fqu&bgd%w 15B4iWh % of Oq gt £611/3% ¢ tfie RAThEL D8 o3 fOpLEd ON
the center portion of the lower portion 7 of the slave fI'xing apparatus

10. The cent er soceanps Walvhky s0hvs g uiedi uns 2, 20 that is, the center
of the track thereof are aligned by this pin 8, and said plurality of

sl ave nediunms 2 is sBaxtkedthel inkthiad magmdts,zattienedirectpburaént ymaghesiave
medi uns 2 "‘have been stacked,
field and the application of the transfer magnetic field
according to the magnetic transfer method associated with
another embodiment of the present invention will be explained.
Fig. 5 is a schematic perspective view of the main parts of the
electromagnetic apparatuses 5a and 5b, which are magnetic field
15 generating means for generating the initial magnetization
direct current magnetic field 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 plurality
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 perspéctive 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 magnetic 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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t he upper and | ower portions 6 and 7 of the slave fixing apparatus 10 are
closed to forman integral bddy; this slave fixing 25 apparatus and the

sl ave nmedi uns supported therein are rotated as an integral body, taking
the center of the track of the slave 32 nmedium 2 as an axis. The

el ectromagneti c apparatuses 5a and 5b are di sposed adjacent to the upper
and |l ower surfacges. of the slave fixin par S , I o

magneti zati on RIPEEFORATIEHC gp%ﬁ%te Sl%g sige n(ﬁia %#'n aljnéﬁ 38%%1%'2%#3{%18& ks
magnetic field t i e I X Ois
bei ng rotated, a%?gg{egi ﬁ%ﬁt;ge‘rarﬂa%lnez%eﬁgg %@E‘eat% ﬁ?%ﬁ??go%*%gﬂi}%%?%&nggz in
one direction@edbBe.track direction thereof. If a plurality of slave
mediunms 2 are initially nagnetized in this way, inprovenents 10 with
respect to tinme and rgushpwmntineFlgci &nahecahabe Gichingvedparatusdfpasi son to
the case in which the slave nediuns 2 are initially magnetized

i ndi vi dual | Y oreendtigarednse tistte thpaeppdre angt dawer payftignsabretbl®e initi al
magneti zation direct current magnetic field should be greater 15 than or

equal to the neif@Sctivetyciare fFeparics grdiheluralitved shavamedisre

preferably, greater.thgn.or.equal,. to 1.2 tines he gheti G _coerci.ve _force
Hcs of the sla aﬁ&?ﬂ%w#héﬂ%%ga%%%rﬁPf ipéjlrﬁoﬂﬁ%‘ﬁé ?géggglsg\?ggr% |ﬂﬁ1$2 i's
ﬁ?lte \%.Eps;[ %i@ﬁs

brought into cjgse g £L IRY UMged¥elbeatoPindiaibng 20
- apparatus, and whi Fe&%el ng rotated w t% t he conj o%ni nge appgl?%t us 20, the

transfer nmagnetag nhivehd fikedpt 18R tERESE Pokr@isRAIRIe6E!d Yhubr 2 Sfcehtapd
record the data borne on the uneven pattern of the master nmediumonto the
sl ave nedi Uk 2.cdix)g wheatein the recording 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 layer (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 portion 7 of the slave fixing
apparatus 10. The centers of a plurality of slave mediums 2,

20 that is, the center of the track thereof are aligned by this
pin 8, and said plurality of slave mediums 2 is stacked. In this
state, wherein a plurality of slave mediums 2 have been stacked,
the upper and lower portions 6 and 7 of the slave fixing apparat-us
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

32



the transfer magnetic field is applied in the direction opposite 25 that in
which the initial magnetizati'on direct current magnetic field has' been
applied, and preferably, the magnitude of the 33 N magnetic transfer
field intensity is 0.6 - 1.3 tines the coercive force Hcs of the slave
medi um 2; nore preferably, 0.8 1.2 tinmes, and even nore preferably, 1 - 1.1
times Hes. Fi gogfuhS2 &dramngsof a conjoining means 20 for use in 5
cases wherein the nagnetic transfer is to be perfornmed on both. recording

surfaces of the sl avendredidétrdmadit iaRpEHSAMscHNiSE aRQ@NSIIdYNd18B8sS 20
conprises: a lower master nedium 3 for transferring the data, such as a

servo signal oradjheeht kisg theomppepadriti Ngwed FlEfdteaven find tslaveOFikiveg dat a
bearing surface 10 thereof to the |l ower recording surface of the slave
medi um 2; an @pperahastil, madi bhedidigrialr nagfetrizatgonhdivedtta,cugwehtas a
servo signal_ or the |ike, corresponding to the uneven pattern of the data
bearing sur Pac@3EREELGIEiedd Hin dgparP¥iedobuithe magretdcefield gensrabingredi um

2, I I QL Ni mber_.15 18 i ded w,t | | | i

el ement 16 for MEABS: Bt MPLERCTY SHEYS A AT A Uinis BAPESEPFRER NG t he
flat th fo 3 : : L QL AL [ it h an
upper - Tevel | ng ol Bee P e BFETRY EnAeBali £F I Phave BRARRY £.2H dhd

level i ng el enmerdtird6)ibRbradeof Rdxdai e tiBRYheFBSE I £NEF W 1A t40b @B 8ave
correcting the flatness thereof; wherein, pressure is applied to these

while in the stedduns Jhdxh inheiskhpescigneeigedtiar thper vaphsirprervenéntave
been aligned, and the | ower nmaster nedium 3 and the upper master nedium 4
are br oughthi ntwd-th reereaintaciime and equipment efficiency can be achieved,

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 times
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 medium 2. Note that
the transfer magnetic field is applied in the direction opposite
25 that in which the initial magnetization direct current magnetic

field has been applied, and preferably, the magnitude of the
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wth the respective upper and | ower recording surfaces of the 25 slave
medi um 2. The | ower naster nmedium 3 and the upper master nedium4 34 are
formed of a hard material in a ring shaped di sk, and are provided on one
face thereof with a transfer data bearing surface on which has been forned
a mcro uneven pattern that is brought into close cont act with a recording

f f the s| d , £ th corain
and the upper MRSPEFCRAAICE SRS PEPRAETon WR En (Fe HAPS hven

OppoSi on Swhi' ¢h m cro uneven

pattern has —DeR bouirb eend @G ihaiahlof il B9 ddMPprEFURIIIGY 6] £MEN!

16 and the upper rreve ing el enent respectively. Wien necessary, in

order to inprove 1t.het9ﬁé1§,acandCEeéﬁcxa&fé Prieterafly, hetween theeslmee nedi um
2 and the lower nmaster nmedium 3 and the upper master nmedium 4, mcro pores

.are provided at posiFigns! iet aadrdawiag ©ficseon)onhind rMdansn2erommeeein
pattern has been fornmed and on positions not connecting with the suction
pores (deschi bexhsescvhryeisl themagnetic| wasistes &$ deche PEGLanued inn bpplr

| eveling 15 elenent 17 so as to pass through the front and back surfaces

thereof; the aiTeWECHBRESHHEcEFik thenfiRTe 8BS Sd’f““i‘ﬁ%n%‘i’"h?/]é’ F?BH? um 2

and the surface of. the res ect :zée nmast er rredlgm iS ctl an d OLg f%

expel | ed. The ISRPHE0RITHY S PAnERTP TS ot 2t HE" ek mast

e sane conflgura ion° 20 as

the upper |eveling  eLepeRg éh@ daﬁapr&y&m%@ wséb@of gmf ortl SKxe,

corresponding to the size of the master nedium 3, a suction contact
face 16a fini shatreepafidify Ravherinaveat pgeteﬁubtm a8ty heassngisulface

0.01-0.1 umat the center line thereof is provided on the surface thereof.
Thi s sucti d® coitearebff teethe lower recording surface of the slave medium 2;
an upper master medium 4 for t;ahsferring the data, such as a
servo signal or the like, corresponding to the uneven pattern
of the data bearing surface thereof to the upper recording
surface of the slave medium 2; a lower pressure conjoining mémber
15 18 providéd with a lower leveling element 16 for adsorbing the
lower—-face master medium 3 and correcting the flatness thereof;
an upper pressure conjoining mémber 19 provided with an upper
leveling element 17 (of the same configuration as the lower
leveling 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 master medium 4 are brought into close contact
with the respective upper and lower recording surfaces of the

26 slave medium 2.

The lower master medium 3 and the upper master medium 4
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25 16a is provided with approximately 25-100 suction pores 16b having a
di aneter of 2 nmor |ess, and which are substantially 35'uniformy

di stributed thereon. Although not shown in the drawi ng, these suction
pores 16b are connected to a vacuum punp via a suction channel that
extends fromthe interior portion of the I|ower |leveling elenent 16 to the

exterior porti QReOksthic: | ANE! nir @ EaSii 81 CORI £ Mindd sHEPRE a:kG, WhACE:

e
provi des the suction power thereof; the suction pores 16b attach, under

the force of apra¢ugsd obie fibe tReAE WAMN a tR6Rsfdr HEEa BBSEBfig BREEAER 3
that has been brought into close contact with the suction contact face

16a, and corr eatwhidiehbhb digqemsfonied ainliamstesvaregatitesh shat hisd bsaught 10

flatness parallels that of the suction contact face 16a. The | ower pressure
conj oi ni ng nentiatoiglagedcenkagippéth aprecxdiagcany iaas of thenpavelgediram each
provided in_the formof a disk that is npvable in one or both of the axial

directions 9t héredftd tha Fageert bha d@ven PPasteEdepdiymah 28f dhienPRETIMR FBRY ng.

15 mechanism (e. q.. a,pressi.n chani sm. f.ast eni ng _nechani ichis
Fsmmn RriEd, BT ) BeP SR R M e o T

. a
not shown in the draw n Wer presstre

upper pressur e yQni PbIHhd aFBPELurh? 285 Srb &P BiyOERE A dWadef o de 1V 8l ement
%anl [ O t?’ue

predeterm ned pressure of the opening 1 and“closing nec

outer circunfensnaadothd hpdedeeve LhgPleashdhe TONjrRispeBgivelpewnesd and the
upper pressure .conjoining nenber 19 are provided brimportions 18a and

19a, respecti velegessaayd in ordey porimpoovel8be acuwhth@d eha@rdrteuglsticat o
contact with each other when the closing operation is perforned so as to
mai ntai n t HO i Mesmepsr e Fliaveamed it 12y agfloshel knweremastey megdpm 3 and
the upper master medium 4, micro pores are provided at positions
other than those on which the micro uneven pattern has been formed
and on positions not connecting with the suction pores {described
below) of the lower leveling element 16 and t';he upper leveling
15_ element 17 so as to pass through the front and back surfaces
thereof; the air between the close contact surfaces of the slave
medium 2 and the surface of the respective master medium is
suctioned out and expelled.
The lower leveling element 16 (of the same configuration
20 as t;he upper leveling element 17) is provided in the form of
a disk corresponding.to the size of the master medium 3, and
a suction contact face 16a finished SO as tb have an average
surface roughness of Ra 0.01-0.1 um at the center line thereof
is provided on the surface thereof. This suction contact face

256 16a is provided with approximately 25-100 suction pores 16b

having a diameter of 2 mm or less, and which are substantially
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25 is formed on the center portion of the | ower pressure conjoining nenber
18, which couples wi.th the cénter aperture of the hub 36 2b of the slave
fmedium 2 so as to allgn the position thereof. Further, the | ower pressure
conj oi ni ng nmenber 18 and the upper pressure conjoining menber 19 are
connected by a rotating nechanism (not shomn) and are rotated thereby as

an integral u&g@[fgrlr‘ﬁ?;/‘&ilyéﬁﬁ C ATt ARRERMAPHAN O the dr@wlfg,

performed sequenti and on both recording surfaces of a plurality” of

slave medi ums 4skBe Sustigl goﬂé‘srl&f drel QVRReBS! @o BEdhoEUE purdipdval spper
master nedium4, with regard to the conjoining 10 apparatus 20: the center

positions of thmackaverchmsicdr thtdiexvends afibrt tbeupperrivaspert iediaftlear e
aligned to those of the respective suction contact faces 16a of the .l ower
| eveling el enéwexﬁ%trﬁiitrllgeelmm‘t Levid thg ettenier Rortbnn afsdrbhdavwer
t her eby, spectively, by vacuum suction, and maintained in said adsorbed
15 state. V\%I I é’rﬂﬁéuFﬁ\ﬁ&“JBF%%%%F'@"‘E%ﬁj 8 ﬁthkj’hr%’FﬂYe‘tdefst%B“Fﬁé°" EOPEF

G ate, the cont2aaET ERBPUSEiDRECEPRIEOAURATY S7IRE B EHFtE S V28RS | ave
medi um 2 1S setgydiieh, dd@nkoMES rﬁofQESS&Uﬁ;ﬁe%é@ﬁh@&ﬁ?ﬁ@’éﬁaé%ﬂ‘ﬁe&ﬂe

upper pressure conj ol hing 20 me 19 are brought together and cl osed

wher eby the mayrughBedhtde1dsantbritaditewDEW UBlk! skt o lcontasontasd 16a) h the
respective recording surfaces of the slave nmedium 2. Then, by the novenent
of the upper arxchd overedse the ofimgmess cofppadatasey Bediun [$e sonthadnmertidof

t he con10|n|ng apparatus 20, the upper and | ower 25 faces of the conjoining
appar at us arﬁg{a@g@ﬁstn@rq]@@égcphqié of the suction contact face 1lé6a.

The lower pressure conjoining 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 opening'and c;losing,
15 mechanism (e.g., a pressing mechanism, a fastening mechanism)
which is not shown in the drawing; the lower pressure conjoining
member 18 and the upper pressure .conjoining member 19 are
conjoined under a mutual, predetermined pressure of the opening
and closing mechanism. On the outer circumference of the lower
20 pressure conjoining member 18 and the upper pressure conjoining
member 19 are provided brim portions 18a and 19a, respectively;
said brim portions 18a and 19a are brought into contact with
each other when the closing operation is performed so as to
maintain the inner p.ortion in a tightly closed state. A pin 18b
25 is formed on the center portion of the lower pressure conjoining

member 18, which couples with the center aperture of the hﬁb
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upper and | ower el ectromagnetic apparatuses 5; while said 37 conjoining
apparatus 20 is being rotated, the transfer magnetic field is applied and
the transfer data of the | ower master nedium 3 and the upper nmaster nedium
4 is transferred to the respective recording surface of the slave nmedium
2. 5 Fig. 8is a drawing of a conjoining neans 20' for use in cases

ther el QR ChL IR ETnb i 0800t L TR AGR LR Bp0OLE Eaadlro

surface of the slave ne S “conj Ol ni'ng

| ower master magi4Re?, fiie EBpr?EEEEQe tc'%%jg%fng n%kbﬁgﬁafs AnaSne u?hgpal or

the like, corresponding to the uneven 10 pattern e data bear

surface thereofpregstibe toWRSiniagoneivir 39 hasec@inddirsbygve rading2; a
| ower pressure conjoining menber 18 provided with a | ower-face | eveling

el ement 16 f omemlisoibmni{pdthehbenkrambsirer roesitednthearbycas ractintegkhe
flatness thereof; and an upper pressure conjoining nenber 19 15 that
supports an Y| gite body 21 (a cushion nenber); wherein, pressure is
applied to these while in the state in which the respective center

portions thereof havESHBET HIS Gaeretigbranaier RRFAtRE i tokaiRgFREgrmed
brought into cl A ipngle _r.ecordi surface of the slave
medi um 2, whi | égﬁ‘sgg%%%@ ta\énds{’]%g"% Pes rr%ﬂ‘&n?“i”ﬁg%esd%g@ REtRIETPE D the
el astic body 2kiavEN@bdidess uslifaSaYsi r t ' 4 ring in
t he enbodi nent ggscri bledn%ag%gghgs&g;g}el% gggﬁa%fgrﬁil ES’? t éeé{e%ragiélﬁg%o%y 21,
and except forandhanpappér wadtethfeditRen, | aveh i eyl ®Bntnd 7cdrSidigling

provi ded, ‘the configuration is the sane as that of said 25 enbodi nent
descri bed dBovepranates &:i thoowmnt2tr pesituionsdof ntlee diowk r gt f mediam
materi al 3 and the upper master medium 4 are aligned to those of the
respective éuction contact faces 16a of the lower leveling
element 16 and the upper leveling element 17 and adsorbed thereby,
respectively, by vacuum suction, and maintained 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 medium 2
is aligned and said slave medium 2 is set; then, the lower
pressure conjoining member 18 and the upper pressure conjoining
20 member 19 are brou'ght 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 electromagnetic apparatuses.'s or the
movement of the conjoining ap.paratus 20, the upper and lower

25 faces of the conjoining apparatus 20 approach the respective

upper and lower electromagnetic apparatuses 5; while said
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38 having elasticity, and is supported by the upper pressure conjoining
menber 19. The material of wHich the elastic body 21 is flormed is
characterized in that when the conjoining pressure is applied, the surface
contour thereof changes to 5 conformto that of the slave nedium 2, and
when the slave nedium 2 is peeled fromthe master nmedium 3, the surface

h f_ I : - i .
Cpocifical 'y, £ewLnhs Rebart e PRATREETEOLAER Ehp oBhg bl ahbiori T ©

erla orm ng a“sillcon

rubber, a pol ylfgtpef[lhafheaﬁ%f% and thbU9'an3¢ek WARS o Bnd Qohied AdLEHE meHRRRT . @

Tefl on rubber, baiton rubber, or other common rubber, or a foamresin such

as a sponge rubpghd &R phd Smedngn af O trdhecd ol € thberespetaiee of
the elastic body 21 that is brought into contact with the slave nedium 2

is a snoot h fl atecofrdtiny pauafidcel ofothdadlanfe medinms2er nmedi um 3, or provi ded
15 protrusively towards the slave nmedium 2. . Here, because the magnetic
transfer opdration iEBigo &ds aelrbyingdSagaenitiling apanp 204 Sengise in
recording surface of a plurality of slave _mediuns using a sjn

l e, .
| over - f ace mast@SeSHRfTE SR A PISERE 16 BT AP ré‘t?&a?’ﬁ?%%“?be: t he
center 20 position, f’n%Qsﬁ%é‘%c rof%%teeélg@edfn%ﬁl m 123 2%.159%% j%ﬁﬂ%&é&ng‘c

the suction contact ra a of e | ower levellng enen

conj oi ned by vagrummiiGldeln 4 NGhEL fas@dnd®] i 8iraed Mahssat fing ORé @hRgd
state. Then, while the | ower pressure conjoining nenber 18 and the upper

pressure conj oiflidiyaBRiTBervd $ihase dieehe A5 k26 pedicRgoatiing o tie lhevepen
state, the center position of the slave nedium?2 is aligned and. said
sl ave nedi ulQ 2 pa-tsahn; ofieklie da® bearing surface thereof to the lower
. recoi:ding surface of the slave medium 2; a lower pressure
conjoining member 18 provided with a lower—-face leveling element
16 for adsorbing the lower master medium 3 and correcting the
flatness thereof; and an upper pressure conjoining member 19
15 that supports an elastic body 21 (a cushion member); 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 is brought into close contact with asingle
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 haé been exchanged for the elastic body 21, and
except for the point that the upper leveling element 17 is not
provided, the configuration is the same as that of said

25 embodiment described above.

The elastic body 21 is.formed in a disk shape froma material
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the | ower pressure conjoining nenber 18 and the upper pressure conjoining
menber 19 are brought together and cl osed, whereby. a single surface of the
slave medium 2 is brought into close contact with the master medi uns 3 by
the elastic force of the 5 elastic body 21. Then, in the sane manner as
descri bed above, the upper and |ower faces of the conjoining apparatus 20
are brought together with the respective upper and_ | ower el ectromagnetic

appar at uses 5; PRRiPE SWTiGdYoi it SPRPAf HRY by the URRS T PHESCUERd, t he
(renafer mmanet L1512 Lo g8a 69 4 B0, LIPORAE ol Skt dover

b a singre Tecording surface o l'ave

medi um 2. Thenggtcggofgfrﬁéewti{sc chhalsf &l Joa PRT {4 ¢eRlehOtnd NSoPRART hEE

recordi ng sur slave nmedium 2 by a separate process whefein an

upper naster npdedBufle Ss HpPIGRY, | PO fIr@SBeCOMttRir thbhesRidhabyeapposite
recording face of the slave nedium 2. Note that according to the enbodi nent
descri bed aboveonfakihmughat offl thakliye akdiine d, bhed dhek thleaskbaviesediwn 2
have been stacked, in the state wherein each of said flexible disks has
been provi ded i i$paetedifapmddeanagdieraredivmgy the Sugfage capbown thareedl |y
magneti zed, as shown in Fig. 9, after the flexible disks have been forned
on a punch pred&co¥eps u\‘%lt}q'tey PresREeeFYLey aPBl1ed Gitatea hpPECOLp MOk nat el v

di sk f hi £k f flexibl i sk
100 dl ks of 2 AT FESSSre e S IE diia 0 Bastodiadions,

st ocker 37, andFEan rzed in s stac tat

the center 25 ¢oLe1iSoQlHEMet0 £ ya2binis kunbePl T Fublle GRS i th
the center hole of the slave nmedium?2 tor stacking and stocking a 40
plurality ab shnxadiese +ibbdrj & TWEA¥hdeBbat, bAet6€BtBYe06t beher common
. 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 brought into. contact with the slave medium 2 is a smooth flat
form parallel 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 usinq a sihgle lower-face master
medium 3, according to the conjoining apparatus 20’ : 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 thereto, and maintained in said
conjoined state. Then, while the lower pressure conjoining
member 18 and the upper pressure conjoining member 19 have been

26 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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of the stocker 37. Wen performing the initial nmagnetization process, a
lid 36 is fitted to this stocker 37 to forman integral body, which is
then set in the el ectromagnetic apparatus 5 in 5 the sanme manner as
occurred with the slave fixing apparatus 10 described above. The initial
magneti zation direct current magnetic field is applied by t he

SpeCtiomanet | GiAPRBLEL Yooyl WhrliBkh iy WARLEE P anfl ld BpbL A Prapblige ] 1

38) as the axis sard rnt ot ate erea out o performthe

initial 10 magngdy %ﬁhhﬁg mipeRUse éﬁéebpaegxe@&o@@eaéﬁlm EQoSEdY GiblcireB
met hods has consi sted of stacking the punch pressed flexible disks onto

the stocker 37 andnghensepramyicfgthai sl Aicomkain@72 is0 birbaghtxintpr edessi ng
station, if the flexible disks are initially magnetized on each stocker,

t he process camcdrgath witlplthel mdstdinumedénps b2 dautbetdlastiics favce aft §hecor e,
nore flexible disks can be stacked on each stocker, increasing

ef ficiency. Svestaftie, b%‘é%aﬁ}seTb%d |1ﬁ’gthﬁa$%m€t néng?iaa@&eapék%ed 13RO ResS

difficult if there is no ter core, Elgsurfacethereo vided with
a surface rough é’pB?rFW fwgr e85 Ofot e (G9RY OARERT (ﬁpﬁﬁrt’gug 2 afbYe

description. allhaugh th tﬁéﬁmtﬁeghm&ﬂéh & Banggdulaki ng the
case of thefl Q']% %gﬁ as an exa g,&,ﬁ&pg I's not limted
thereto;, the SéPé’&x‘&QEH& %gaP@t@ség 6K Wil bigZAd dhPoinAagthsadatus
apparatus .(a hard disk). 41 111111 111212 (010 THITE 1T 11T CL MS
VWhat is cl ai med20s:isl bedAngutptaited, t £he st xansfelrhasganipr ifsehq iheappidpd of ,
| 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
magnetic transfer is performed for the opposite recording
surfé.ce 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 flexibie disk slave mediums 2 have been
stacked, in the state wherein each of said flexible disks has
been provided with a center core 2b, as shown in Fig. 6, and _

20 initially maignetized, as shown in Fig. 9, after the flexible
disks have been formed on a punch press, a plurallity, 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 magnetized in this stacked state, before the center

25 core is glued to each said disk. A pin 38 that couples with the

center hole of the slave medium 2 for stacking and stocking a
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bringing into close contact a magnetic transfer master nedium which is
fornmed of a substrate and a rragnetic |ayer fornmed 5 on the portion thereof
corresponding to the data signal of the surface of the substrate, and a
magneti c recordi ng nedium which is a transfer receiving slave nedium and
applying a transfer nmagnetic field to the conjoined body fornmed by the

AR AT SR FICR SRR et et o

10 wherein, a llr)abln I'S app slave surface in't

direction to i igl! ¥ SMANethZewhle pt:3%eniRg i 418 1iRith81 hddHdtidhteshi On,

then, the master nediumand the initially nmagheti zed slave 715 nedium are
brought into clageesstarid 36 AN itdecd €PBhOs BEOcROHRT tafdiman figitegrghet i C
field is applied to the slave surface in the track direction, and the
magneti c fi el dHodlygnshich dfs then negnéhi thd iedledtromadreetidi apparaimsoppisi t e
that of the transfer nmagnetic field applied 20 in the track direction and
across the éntithet yjamg mepaer cappgragred misbethe gilate ofixipe apraratnwsdiOm i s
| ess than or equal to 1/2 of the mag{l_etic coercive forgce Hcs of the slave

medi um when SSSEEIREYRRIE t FaRsRICIA PEPPEFHERLIZ ATREGNATE™ T anst er
e ot DR80Ty, RIS B WAL S TR s, o
transfer masteryPdhiihg StlETentBa o erRAERhck o (ARKAYIN 3800 the axis,

said integral body is rotated thereabout to perform the initial

10 magnetizétion. Because the process according to conventional
methods has consisted of stacking the punch pressed flexible
disks onto the stocker 37 and then conveying said stocker 37
to the next processing station, if the flexible disks are
initially magnetized on each stocker, the process can be

15 simplified. Further, because there is no center core, more
flexible disks can be stacked on each stocker, increasing
efficiency. Meanwhile, because peeling apart the stacked disks
becomes difficult if there is no center core, the surface thereof
is provided #ith a surf;ce roughness of RA > 1.5 nm.

20 Note that according to the above description, alt-:hough the
slave medium 2 has been explained taking the case of the flexible
disk as an example, the slave medium 2 is not limited thereto;
the slave medium 2 can be a diskutilized in a hard disk apparatus

- {a hard disk}.
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3. A magnetic transfer nmethod as defined in claiml or 2, wherein 5 the
slave nmediumis a di sk shaped magnetic recording nedium . 4 —A-raghetic

transfer nethod as defined in claim1,2 or 3, wherei ”mm T
magneti zation direction and the direction in 10 whic m"ms J“"I
magnetic field are applied are substantially opposite*to edchmo x O.

magneti c trans el . defined in any one of the preceding clai s,
wherein the da agtsir%ng"lcigﬁgég Jgée'r vo signal. .15 6. A magnetic transfer

apparatus that brings anhQgréORe tra08kaE ndeHBRORRIbE: ${ANTR" sEBSS &t
medium which is forned of  a substrate and a nagnetic |layer forned on the

portion thereof conraapgengdi Nkd clicke dahtast Ggnalagaétidbensifagenaitdhe
substrate, and a magnetic recording nmedium which is a transfer receiving
20 sl ave nedi umpdiumg wippth &s foomed @ feosiles tredt ebudla hegnetdic hayehormed
transfer magnetic field to performa magnetic transfer, conprising a
magnetic fiel dogéﬁ@r EPFﬁﬁoﬁréélﬁ§ePﬁaﬁ°rafﬁ§PP§§1%9 ttoa ke e,dfatanﬁﬁ‘?fﬁli eff 8 d to
the conjoined body in %Q:fgl track direction, 25 wherein-the rrg netic field.
intensity of tRBTHRAGMEEiTESr T EITF5er IFRF FRERFLIC BHFOEI T RRAT s "Rt
t ra”.Sf er. rmgm:"ti%caf r%égfef‘:‘?’recéi\)icrle'gia\M kntelltqi!i.um Ia{nci Ia pl{/:l.n% Iall ltra%ér
applied in the trac I'rect1on and~acr 0SS e ehtirety of the

magnetic field to the conjoined body formed by the master medium

and 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 master medium and the initially magnetized slave
15 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 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 Hcs of the slave medium, when

--the magnetic transfer is performed.:
2. A magnetic transfer method as defined in claim 1,

256 wherein

the magnetic coercive force Hcm of the magnetic layer of
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recording surface region of the slave medi umistess than—or—equal to 1/2
of the nmagnetic coercive force Hcs of the slav magneti c
transfer apparatus as defined in claim®, ﬂ“lmmllmllmm c field
generating nmeans is an el ectromagnetic apparatﬂs or 1@ per ksanent nagnetic
apparatus. 8. A mmgnetic transfer apparatus as defined in claim®6, or 7,

10 wherein, th@ PRGASELC nBQBLEinkRfAr £8 1 ehah N WRURSIES 4'8@:)&%1 pk the

transfer master mediumis less than or equal to 48kA/m (z 9. A
magneti c trargdibepeppparatus as defined in claimé6,,7 15 err- $ mhereln,
the slave nediumis a disk shaped magnetic recording nedium 10. A
magneti c transfer dpphmegretis tednsked methedyasidefiged thachain g tor 9,
wherein, 20 the magnetic field generating neans is a neans that generates
a nagnet|C'hWQQEePﬁ the direction parallel to the track direction within

t he range_extending in the radial direc n he sl ave nediu and the

mgnet 1o Bt anofer PRE JEhTG: MEAOR {het i endesd dagnedss Trooiling ave

medi um by relatj;yely rotating the conjoined body formed by the master
medi um and t he sl ave medi um brought into 44 11illLLEEEEEETEEErErrrrrrrrrnl

*C LMS 4. A magnetic transfer method as defined in claim 1,2 or 3,
wherein
the initial magnetization direction and the direction in
: 10 which the transfer magnetic field are applied are substantially
opposite to each other.
5. A magnetic transfer method as defined in any-one 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 medium, which is formed of
a substrate and a magnetic layer formed on the portion thereof
corresponding to the data signal of the surface of the substrate,
and a magnetic recording medium, which is a transfer receiving
20 slave medium, and applies to the conjoined body formed thereby:
a transfer magnetic field to perform a magnetic transfer,
compriéing
a magnetic field generat-:il_'xog meané fhat applies a transfer
magnetic field to the conjoinedﬁiédy in the track direction,
25 wherein the magnetic fi'el;i__ intensity of the magnetic field

in the direction opposite that of the transfer magnetic field
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and mai ntained in close contact and the magnetic field generating neans.
11. A nmagnetic transfer zﬂmrmlﬁ u flqgped in any one of clainms 6¢c o 3y,
further conprising, ‘5 an il mﬁu mimrng means that initially :
magneti zes the slave nmeditimGntth® tfack direction thereof. 12. A nagnetic
transfer nmethod conprising the steps of, bringing a recording face of a

sl ave medi umab?ﬂ.e&'%% RRENerady hﬁté{:%ﬁomﬂﬁeééfﬁﬁ ithel BRt{fAGK oF £RELT ON

t hereof i.nto ¢cfose 10 contact wt e uneven pattern surface of a naster

medi um t hat rBasr@Bey sUrPubderkyidnh oNtHE YR VP Relietin £HIIASP@RdhNgrt o the
data to be transferred to said slave nedium and applying a transfer

magneti c fi ekeduad tdhea/d afethedidyneitic tderdliveedfoiron Bepast tthet sdbven which
the initial magnetization 15 current has been applied, wherein a plurality
of slave nedmedgumre prepared, said plurality of slave medi unms are stacked
so that the center of the track of each of said plurality, of slave nedi uns
is aligneB, 20 a Bi PeBrIReki%irapafpedPPERERY ?g defpreedin (iR brack
direction of W aird.lﬁl urality of .slave nmediunms, which are in the stacked
state, to cofcurrently initially magnetize said plurality of slave nediuns,

whereby a plural i tyh Ohabfler & AYE1 dEEhLPE ififhe d10Y 85 RECO N ddnBlghn¥e 185
magnet i zed in the track direction are formed. 45 '
: apparatus or a permanent magnetic apparatus.
8. A magnetic transfer apparatus as defined in claim 6, or 7,
10 wherein,
the magnetic coercive force Hes 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 o 8-wvwherein,
| the slave médium is a disk shaped magnetic recording
medium.

10. A magnetic transfer apparatus as defined in any one of

L

cYaims' 6 to 9, wherein,

20 the magnetic field generating means is a means that
generates a magnetic field in the direction parallel to the track
direction within the range extending in the radial direction
of the slave medium, and

the magnetic transfer is pérformed on the enf;ire surface
© 26 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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andmaintained in close contact and the magnetic field generating

means.
11. A magnetic transfer apparatus as defined in any - 7.
one_qﬁiglaimsgﬁqtome; further comprising,
aninitialmagnetizingneansthatinitiallynagnetizesthe
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

contact with the uneven pattern surface of a master medium that
has been provided with an uneven pattern corresponding to the
data to be transferred to said slave medium, and

applying a transfer magnetic field to the slave medium in

the direction opposite that in which the initial magnetization

current has been applied, wherein

a plurality of slave mediums are prepared,

said pPlurality 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
di;ection of said plurality of slave mediums, which are.in the

stacked state, to concurrently 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.
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