:e3eVBW ./, 1@ 1x262T3ak , MAGNETI C TRANSFER METHOD AND APPARATUS BACKGROUND
'OF THE | NVENTION Field of the Invention The present invention relates to a
magneti c transfer nethod and apparatus, by which a magnetic |ayer of a
magnetic transfer master nmedium on which a pattern has been formed for
transferring data, vRAfE ?IeaﬁﬁﬂﬁnggagﬁﬁH%b %N%'?%%A@%ﬂk&ﬁ]are brought into
cl ose contact to forma conjolne d applying a transfer nmagnetic
field to said conjoined body so as to magnetically transfer the data borne
by the patterned magnetic |ayer of the master nmediumto the“mmm“mmmer
of the slave nedium Desgriptd f e Gener al

with regard to nagneti cﬁﬁmﬁﬁwﬁt@%g}g demand f or Wleased
storage capacity and | ow cgst Furth%r desired are so-called hi speed
access medi ums, which are EéﬁéﬂLB_GE—édﬁéﬁﬁﬁéééﬁkly readi ng out the data of
a desired |ocation in a short tine. Exanpl es of these nediuns include the
hi gh speed naEh%tPEeF@EBrHPH@nﬁéGPuﬁﬁléﬁﬁénéplé gegkerdd rdnsfien i zed in
hard di sk apparatuses and fl oppy di sk apparatuses. So-called tracking servo
t echnol B§§hoghardi arpasakagneby cwhbal adeagnelely brveis of mamednafiidt h track
to reproduce signals with a high SINratio, plays a substantial role in

att ai ni BganEéeni yhssevrag@ivapah tvg}utqheraeﬁﬁttﬁrgehaé hegrmaﬁorwrm dat a
signal, replay clock signal, etc., used for tracking are "preformtted"
within drasstairningt datval @nduarm@@nehienbamra@fom ofavteanatlisky aneat is,
recorded on the disk in advance. Magnetic transfer nethods realizing

accur at brangh&finted edvspreotvrauto horneheeri olnde bialyva sudlarasl v rger vo
signal or the |ike borne on a master nmediumis nagnetically transferred

t her ef r enttrena fragnagne tiec didilng trediai dvanje ivesh hudypasedas nto f or
exanpl e, Japanese Unexam ned Patent Publication Nos. 63(1988)-183623,
10(1998haghB4dcadiy t041996) - 2695506 .a Aovmrdbygthe padteser med)metdre ttircansf er
technol ogi es: a master nedi um having an uneven pattern corresponding to the
data thatyes 06 bbetmastéermeditm tondgnetagneetorhygr neditim (= asteave
medium) is prepared this master nediumis brought into close contact with
a sl avempddumm to form a conj oi ned body; and a transfer magnetic field is
applied thereto, whereby a nagnetic pattern corresponding to the data (e.
g., a servo signal) bobDesecatipthenmedt éhemBdilneds Armtansferred to the sl ave
medi um Therefore, preformatting can be statically perforned w thout
changi ng the Gehatavéypepetkadng, ovitthe regstirer tediaymednid tdteorsdge/e nmedi um
Not only is it possible to performan accurate recordi ng of the preformat
dat a, i meHeoowesthessi bk eatdemnatvanf ey enust ¢a skod sot o e g eadaeiney yarshor t
tinme. However, as to the magnetic recording nedium two possibilities are
hori zonflalv nagtet | Eurtberddaginedi are ppeviedéddwhtibha speed kmgretsi zat i on
axis in the horizontal direction in relation to the surface of the nagnetic
| ayer 2mediums, which are capable of advantageously reading out the

data of a desired location in a short time. Examples of these
mediums include the high speed magnetic recording mediums

(magnetic disk mediums) utilized in hard disk apparatuses and
floppy disk apparatuses. So-called tracking servo technology,
wherein the magnetic head accurately scans a narrow width track
to reproduce signals with a high S/N ratio, plays a substantial
role in attaining the high storage capacity thereof. A servo

signal, address data signal, replay clock signal, etc., used
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t hereof, and vertical magnetic recording nediuns provided with a good
magneti zation axis in the vertical direction in relation to the surface of
the magnetic |ayer thereof; however, in current practice, horizontal
magneti c recording nmedi uns are generally enployed, and the nagnetic
transfer chinpl r‘i!&?@fﬂ&gav 5 : p ing mainly
on the ﬁ%%?zonté?ﬁﬁﬁgﬁégi recor ”ﬁaﬁﬁe&?ﬂ%@ngggpﬁgfﬁggﬁe?ﬁgé?gggrding

medi um Q oice. -On the if ert.i cal. tic recording

medi um icgscé’trlrrp lf)hyge&,n 8%%5%%%#%‘2%&? tlhﬁc?gggé 1|£l{n&%}ajtsra?agtg %P é:z:]ééa dﬁéﬁa@%‘?y can
be expe%&ﬁﬂfin cqmparison to the horizontal magnetic recording nedi uns. For
cases i cH LRt ic transfer is performed on a vertical nagnetic
recordi ng medium a nagnetic field nust be applied in the perpendicul ar
direction witH gttr&mcsrfeﬁrstﬁ‘lq SofF &gt ATEFR R 3 Per eof ;
wherein the optiml conditigns differ with respect to cases in which a
magnet i St isan Prefperesting . orher ¢k ithentar e fsle s @ FEETPIT hgRdedi um
SUMVARY COF THE | NVENTI ON The present invention .has been devel oped in view
of the 6ﬂf@@ﬁs%hﬁ%é&”ﬁé%epi%§@5§§6V%?dhﬁﬁJﬁ%mﬁgnﬁtﬁﬁﬁﬁébyt6®P§ eruedt he
present invention to provide a magnetic transfer nethod capabl e of

per f or mi HE e Feam b @ magrtic 1eeardiatg gl yiy drave dresmgpeePese@cor di ng
medi um The magnetic transfer method according to the present invention is
a magnetiy tFahsF%anpds holprurgte dinrramiaied dpsteont Run) beathont Resmagneti c
| ayer of a magnetic transfer master 3 medi um on which a pattern has been
formed foF (I9¥NsTEII0NY db b1 298 la hrghet | @nd e UPAG) nBAPEAP . and t he
magnetic | ayer of a slave nediumto form a conjoi ned body: and applying a
transfer magnétdaprdigial teo Wewak cmygreitied tbodys Ser akeclnoboneescabl y
transfer the data borne by the patterned nmagnetic |ayer of the master

medi um trea s her megieti ka v aye rnofine hen Hladve nmedpuire sphedéing o dihskdshaped
vertical magnetic recordi ng nedium having a concentric circular track is
used as thmet dlsave beetdrams fendedftices mapriatiitd akcdirdéoy med ent(anagaeei c
field has been applied unidirectionally in the direction perpendicular to

t he traokedumi dce soprepidesl avel seth seamediain is dreugbdi dmthaslbeen
thereby initially direct current magneti zed unidirectionally in the

di recti aompeEaeend thl arstave rediacktsufdéameat bengoinedndodymagndt Ac
transfer is performed sinmultaneously across the entirety of the track

regi on ofrarmefemgraeretil@ydeldf isheprl bvd thediatm, whieclebyas begnetdaj oi ned
with the magnetic |ayer of the master medi um by di sposing the conjoi ned
body commtiseny ddre esdavedirerlitomthndddébe tmst er aredirvo wighan ) abbraast er
magnetic field generated over a region larger than the track region of said
sl ave nexh urhe Madteedi mediuwni spposnstethad to wWhechlake medival. direct
current magnetic field has been applied. Here, the expression "transferring
data" reflmseford hepraparnatiging campdie eshatbcabspoper igrhedswitihdata to
the magneti zed track array of the magnetic |ayer of the slave nmedium

Fur t her ,chdreg Exgrigssi vabative poackiorgi ofi thethestéaveeium and the

slave medium. Not only is it possible to perform an accurate
recording of the preformat data, it becomes possible to
advantageously do so in an extremely short time.

However, as to the magnetic recording medium, two
possibilities are horizontal magnetic recording mediums
provided with a good magnetization axis in the horizontal

direction in relation to the surface of the magnetic layer



medi unt’ and "a concentric circular track"” refer to the track region and the
concentric circular track formed by the nmagnetic transfer. Still further,
the initial magnetization of the slave nedium can be perforned while the
sl ave nmedium and the nmaster nmediumare in the conjoined state, or while the
sl ave i i i t : Qi fat ium For
cases Fﬁﬂ\?mlf?&f%t %gas?gsgbﬁ%ginﬁérﬂq? eggls%%@g%tre@g% %@ﬁ%ﬁ“ﬁ%ﬁ%ﬁ%@ zation
process wWhile said slave. nmediumis *Q(ljt C(%q,_jiociarlegi i a_nmaster dium the

w.th.
sl ave mBd? ORTIKIIRR" tohy o7 Réd Wi R Bl fraster Tred! uﬁFSEtlSP thé SHYECR
magneti zatjon has. been_performed, .Further, it is desirable.that th
[ ntensi 09 RS (T 145 ahema BRERCE Grdna” HAGREPT e HOHEE R s L CHRERT 0. 5
times but not, nore than 3.5 tinmes the nagnetic coercive force of .the
magnet i @TRSFCEsf NORE 29 Regraintcl 598865%P8rf?e§h‘ém$raag‘?%tqeéleﬁaéﬂ§’f er
met hod according to the present invention can be_inplenented by a magnetic
t r ansf eﬁ%@é&%ﬁﬁnﬁhﬁbe e R fC ttrensfegs terhnedapyi ¢ vt Hped mRpve i ¢
| ayer of a magnetic transfer master nmedium_ of which a pattern has been
formed fer Erlatsfmen wevararad &P iy ivairelobradt nghard Wonkail t he
magnetic |ayer of a slave mediumto forma conjoined body, and applying a
t r ansf emagi@tatd &efiogdd ndomsdii yneonf dilffealgd@y Lsorasorginagrrd i emlq
transfer the data borne by the patterned nagnetic |ayer of the naster
medi um choige ndgnditiec dtdyar hnd hel 5| aviee Fieidiaimnaone yhereg grxdindragnet i ¢
transfer apparatus conprises: an initial direct current nagnetizi ng neans
for appmgicdigimns minglalyathgreat iaven efukaidniimestdagealiny data meadiagsct i on
perpendi cular to the track surface of a di sk shaped sl ave nedi um having a
concent dapaciiryutan ker agkesbeds nt compiat i sdh yontdymboirzeosdnd rse gneat imedi um
unidirectionally in the direction perpendicular to the track surface
t her eof reamd ding aresfiemamgnetic fiel d applying neans for generating a
transfer magnetic field over a region larger than the track region of said
sl ave nmedi um a@wod casebeidiwletth can neyapesiiice tiraats fiex vwhi pbrfoemedidna direct
current magnetic field has been applied. Note that the transfer magnetic
field apenting Inesmmeatac atesmsdimnee eesd e, ianindgletdia etite lscumetit be
magneti zi ng nmeans. Note that as to the transfer nmagnetic field generating
means f eprdp@d/iing tthe gemgrsicrcuegnedicedtsind, wath hoegphe atn &b elcie omagnet i ¢
apparatus or a permanent nmagnetic apparatus can be enployed thereas, from
t he st amdpdiade aff titee setdneini @ankk yely ustabed £t windrehre the enstigabf t he
magnetic field and other such conditions, it is preferable that an
el ect r ommgiEtt iorep phirEfars voetlend gyed: € ¢dwee ot herwlinbeid, a wieegmeeid orm ng a
magnetic transfer at a fixed magnetic field intensity, fromthe standpoints
of cost tefdrecidw éngss farhddenabhbirt yohbtat omgracd it e cenbirding mdweiwppar at us,
enpl oyi ng a permanent magnetic apparatus is preferable. According to the
magnetic transfer nmethod EUMMRERYDrE&SerHE GINVENEBIN i on: after subjecting the
sl ave nmedium which is a vertical nmagnetic recording nedium to an initial
di rect currentTheagrelsienat iiavemtiidn delsi beahl gevalbpeddineciewmnf the
per pendi cular to the surface of the track thereof; by conjoining the
magnet i ¢ilmyeistaindde & sonei wadli abpwe t haidiel traigned igrimyey o ectrast er

the present invention to provide a magnetic transfer method
capable of performing a favorable magnetic transfer onto a
vertical magnetic recording medium.

The magnqtic transfer method according to the present
invention is a magnetic transfer method comprising the steps

of: conjoining the magnetic layer of a magnetic transfer master



mediumto forma conjoi ned body, and applying a transfer nmagnetic field to
said conjoined body in the direction substantially opposite that in which
the initial nmagnetization has been perforned so as to performa magnetic
transfer, a favorable magnetic transfer can be perfornmed on a vertical

Tegnet | el bR RS Wiha FH8las Bedl APANAGJhercaBEE R RS LT and

slave nediumwi thin a transtfer nagnetic fie that I s generated over an

area | anger tagﬁia%n lP:Z FESEEiﬂé{n[?eg&}tlﬁg,t QBdsﬁﬁggﬁlg?l‘héeti@?%yg%%ai]%é%e

direction su y 0Oppo in whi e 1ni I zati on
has bee rfo bec e .t he etic r..can rformed across
t he ent ﬁlreé&%élrmeéggd % gct%lr%1 c%lnsedjr gg% ’ sa}nrgu%ggzéﬁglay?rfaﬁgf%%gr?\% 11 ansfer
can be rformed w thout, havi to nove either the netic fiel d.or the
conj of nad SIPaVE FEH RIS ML Car et T AhBRIREO S AG  RESPF SRS 1S
magnetic, field, ere it beconmes unnecessary to provide conpl ex,
P oar at Code BHERSRSY s e i SroA T SOBEE S Cote T Hb Gt TEs ERATRGHY s
perfornmed across the entire surface of the track, the magnetic transfer can
be conplt® &G MaghebdT dEmad 1Y HraVR i Wher eby magnetical |y
preformatted sl ave nedi uns, can be manufactured effici entlg, Further, nore
particul arly, “Bpredk At de sharasivey tdradnBagnetiFarRFeFdkag Mad i el d
greater than or equal to 0.5 times and | ess than or equal to 3 . 5 tines
the coeh@WaY areeneenthec mkratiar [LApeX 6f vhred Asafdenddplitnedidifagnet i c
transfer can be perforned nore accurately. BRI EF DESCRI PTI ON OF THE
DRAW NG8E @fiteer] g5 i idelraslhedinaet Gur 1t il 7o phi¢léfhas tlheeirf er
magnetic field applying neans inplenenting the magnetic transfer nethod
accor di Bprld achenfiidige céfosdiligninothe KH gacdsen renpendiichlar garde is a
perspective view of a master nedium and a slave nedium Figures 3A, 3B, and
3C are dradkh@riflaastafatiaig tHavasiedpBivcasbein il 3l argyieed tun rkassf er
met hod, Figure 4 is a schematic drawing of a transfer nmagnetic field
appl yi ndpeegariheardnyr dimig tal lanctiecleodi enthtnagne hiezed

unidirectionally in the direction perpendicular to the track

surface thereof,

and a magnetic transfer is performed simultaneously across

the entirety of the track region of the magnetic layer of the

slave medium, which has been conjoined with the magnetic layer

of the master medium by disposing the conjoined body comprising

the slave medium and the master mediumwithin a transfer magnetic

field generated over a region larger than the track region of

said slave medium in the direction opposite that in which the

initial direct current magnetic field has been applied.

Here, the expression “transferring data” refers to the
imparting of a pattern corresponding to said data to the

magnetized track array of the magnetic layer of the slave medium.

Further, the expressions “the track region of the slave



present invention. DESCRI PTI ON OF THE PREFERRED EMBODI MENTS Herei nafter the
preferred enbodi nents of the present invention will be explained with
reference to the attached drawings. Fig. 1 is a perspective view of the
main part of a transfer nmagnetic field applying nmeans inplenmenting the

TGNt | D! SndroUD Qb ASERNE OG- - 1 E Rl ool ey o et esent

i nvention. The transfer magnetic fie generati ng nean own in

. ' at . it h . N
A e N T G S
of the ranent nmagnet apparatus are col umar pernmanent magnets having a

S r.
cross- sectional - 'surface area | arger than the track surface area of the

sl ave nmedium 2, .and are di spgsed with the respective opposjite nagnetic

pol es facing é&éﬂqotﬁ’e&r%eor'a&%}eo Jeferad: dnag %?Jcoqi‘gfdt%ushw%ct ed
fromthe | ower to i)g; upper direction gf t he conj qi ned bodg 10. Further,
because MGG (il SS PELTRAT P 16488 BéapRoVPHEH bR EGeERet RS tpber and
| ower pernmgnent magnets 5a, 5b of the permanent magnet apparatus So as to
facilit e akfobidt rthe PhiERed ohtahdy rehovial 1of thes tavg oradiBody 10
t her ebet ween, the pernmanent magnet apparatus is_also provided with a

separ at iléh 'Rdand Fgﬁtsgﬁ%%ff%nwedﬁ g thhéhgehpakfent nadéuet: sFoa and 5b
fromeach other. This separating nmeans is provided so that the slave medium
2 i s notCafigecifed’bych H qragksts aned by ber $wep edleedinser theninhtiirénoval

t hereof between the pernmanent magnets 5a and 5b. Note that the magnetic
field HIRIL B@aEemprosess Wvhore0ssidos B madaim ke hatepenigingdt he
coercive force Hcs of the slave nedium Fig. 2 is an exploded view of a
conj oi néd Wody meE tethanedbjioi ndte avd onedidoremd loé cosiaimededitm 2, to
whi ch the respective surfaces of the protrusion portion of the pattern
formed @n Masdisac tiadl urast ere metdieinen Bal ahdnagn el ez goihgni ned beeh each
recordi ng surface thereof, on which magnetic |ayers 2b, and 2c have been

f or med, peafipautadrel y. The sl ave nmediumutilized according to the magnetic
transfer nmethod of the present invention is a disk shaped 9 magneti c
recordi ng nedifumtdigeh dd dshaledsidiadkde aHdtexild erdigksity ¢hetheé ke, which
has been provided with a magnetic recording |ayer on a single surface or on
bot h sueffagmmearitareoid tmapsfer oudgnet i viereid als retgnketast r@chrdimegs medi um
on which a favorable magneti zation direction of the magnetic recording

| ayer hédsitheet forgethan 3 he times ttilon megmpdridi cokacitve theceeobrthag
surface is utilized thereas. The slave nmedium 2 shown in Fig. 2 is a

verti calmamgietd claysoorall richersdliare mddilmi s recordabl e on both surfaces

t hereof, on which magnetic |ayers (magnetic recording |ayers) 2b, 2c, are
formed on bot Ansaddatesn pfthichpagnbsicdtmradtheertbbd acspeting ¢oythe

present invention can be implemented by a magnetic transfer
apparatus that performs the steps of: conjoining the magnetic
layer of a magnetic transfer master medium, of which a pattern
has been formed for transferring data to a magnetic recording
medium, and the magnetic layer of a slave medium to form a

conjoined body, and applying a transfer magnetic field to said
conjoined body so as to magnetically transfer the data borne
by the patterned magnetic layer of the master medium to the

magnetic layer of the slave medium;



The master nmedium 3 is provided with a pattern forned of protrusion
portions corresponding to the data to be recorded onto the | ower recording
surface 2b of the slave nmedium 2. The master nmedium4 is of the sane
| ayered configuration as the master nmedium 3, and is provided with a
pattern for Megyat oBROLHUShABNRRLL! @88LTLICERRRdRG S Qe idUA 1, be
recorded onto theeupper recgpdi%g surpacg Zgﬁg? f%esglav ﬁgﬁ%unfa. The
mast er i 4 ri A r i Yoo s ach of
'I?&qtlig‘i éi]};ecf%mr'ei% fla fffﬂﬁéns%%gls f‘o;fgﬁaﬁs}jitd%%ﬂénpﬁq{llai o

whi ch a pattern of protrusion portions een

magnet i gl auen 3by 98, L OLIRLL O ey ¢ GSPERLiye Dol et DI NG Surf aces

t her eof . magnetic transfter according e present

nbodi t . wll b | ai ned. [Fi ., W th t 0, Fi . 3A, 3B, d
3C, " the tadtts (Rotde S TAES IRd Anghath ¢ aR (ehe (4 BB RAHAEE Fi g 3
illustrat t he , wh i 10 .initi tic field i lied
uni G e CEPGRRLE g SR H B SerCh S ARG AL AR TS FOREOR 110 ave
medi um Fi%. 3B LILusprgtes Hhe,groces .wherein the slave nedi um and t he
mast er MEFUR HRdOdERICSILABE 1Y £8r RPa CHRFOT el BB Ghe b2 ¥ rish i

magnetic field is applied thereto in the direction opposite the direction
in whi chrasE iswinhage G Zatd™h has been performed. Fig. 3C shows the
state of the recording surface of the slave pediumafter the nmagnetic
transfer has BeEhapéfrsrieancefbeelinbd appLyingineqns rkf@eIaRTItOMEF face
recording surface 2d of the slave nediumand the |ower nmaster nmedium 3, and
an expl @n&tads fiegs mpeas tdicv éaefler oBRFyat hed hagnkd T ¢ ¥ righant efhe =gk | ower
face recording surface 2d; however, a magnetic transfer to the upper face
recor di A§H@f afesaédcahave Rr}fFwr meyl ilh the dhRechhARePPPRsitdddAt n Fig.
3A, an initial direct current magnetic field Hn is applied in the
directi ém périséndiheuliari tialt KE necclcwirgte dasme thiec ofie ke aaveesdi um 2
in advance, so as to initially nagnetize the recording surface 2b thereof
in one @Prddtdn. Then, as shown in Fig. 3B, the surface of the recording
| ayer 2b of this slave nedium2 is conjoined wth the pliable magnetic
| ayer 3b for mii@tenthhé theferansfen magnedtiusiieddpappilghbgoieang mast er
medium 3 to forma conjoi ned body, and a transfer nmagnetic field Hdu is
appl i ed aliser etexvien ashehyseriperidiacduldrraar tier rertormel gne tbgdeng 2heaist he sl ave
medium 2 and in opposite direction that the initial direct current nmagnetic
field H n hasNoden tiwgsl iasd to the, tinansfedimeanstor deds) teendratdinect i on
in which the initial magnetization has been perfornmed) to perform 11 t he
magnet i ;e@nansiosr .apisl i nedile | tnans et angdanatelra of ¢ Iphal 21 flopugix armpl e)
corresponding to the protrusion portions of the pattern of the data bearing
sur f ace edfeatiromegsiadyl gredparh8up L magrerhegaehy magnedfisr ppgaaatiusesr ded on
the magnetic recording surface 2b of the slave nmedium 2, as shown in Fig.
3C. Fur tieerempdvared drhayesss ifrashitdie tHeandreyviant paf tehe 2fttheg nesd er
medium 3 is a negative pattern, the opposite to that of

adjustability of the intensity of the magnetic field and other

such conditions, it is preferable that an electromagnetic
apparatus be employed. On the other hand, when performing a
magnetic transfer at a fixed magnetic field intensity, from the
standpoints of cost effectiveness and the ability to compactly
configure the apparatus, employing a permanent magnetic
apparatus is preferable.

According to the magnetic transfer method of the present



t he bositive pattern shown in Fig. 3B, by reversing the above descri bed
directions in which the initial direct current magnetic field Hn and the
transfer magnetic field Hdu are applied, the sane data can be magnetically
transferred and recorded. Next, the magnetic transfer nethod enpl oying the
Lranstes JRARIUNG JEELE SAPAlKHISBANS 1808 WEd ufl fnidn'd L Beeplal ned
First, t:L e ?1ni ti alénn%gng'?lﬁggﬁ on-o tﬁe magnetli c 'l ay(lars Zi, ‘}%c o;bgt e sl ave
medi um f or . se, . an. initi.al:  di_reci. e etizing
means (ﬁ\g@%%%@\%rn)r%dﬁﬁgp?%’gsﬁeglgén% rEa?nrgllnnilt |le1lzlqadL| %felcrtce%%réruern nmagnetic field

Hon i lied tqg.the sl. di i I di.recti. dj.cul h
{1 ack sARBREY b e SRIAE by CPHELLN) T ot e ot B e et i ¢

| ayer is perfornmed. Then, each o ster diunms.3, 4 are conjoined to the
mgnet | £ EhBr STBHCOlT FBEAEEE b ABF IR0 ThevsP AR HBAR B S TSR ©
conj oi ned body 10. Next, the conjoiped body 10 is inserted_ between the
pernaneﬁrlayﬁ'égﬁgt Ehgaslageomedpumodi bBnkhe TRt Gpryet B’ #* M35 state in
which there is anple space separating 12 sai d permanent magnets 5a, 5b,
so t hat MeRd Ul Bp doaim aregreiaidiad Bedy HARIRPPLBERY ¢ FRaRAFPEEBIEOshosi te
that in which the injtial, magnetization of the magnetic |ayers 2b, 2c of
the sl aféeheditomaeds! weey) Pargbhasty hdhe e §sdrimheitb steaietal B, 5b are
brought near the respective surfaces of the conjoined body 10, and the
t r ansf ePPpRGAdE dhEiteliq Ml gls tdyspliindd-itad prarasrtnh aael amdirs ikeq ansf er .
Note that after the magnetic transfer has been perforned, the conjoined
body 10pPes fiogmeredof rromtsetisedipiihe adngiam thegier 58 Bvoxaele enpval
operation is perforned while said permanent magnets 5a, 5b are in the state
wher ei nmglgaved lics tagpise eye raratdeo pafaratest weere Viodorel lhgraane thiec magneti ¢
transfer apparatus of the present invention, by providing an initial direct
curr ent reggreting mgdivams Fayrthe ,r ds iddspesgmet itdref iceind cepysidy imeg tegans  as
descri bed above, a magnetic transfer can easily be performed on a vertical
magnet i endesdrdiengasiidinumitdrich & fenarside regpetic freakdfEratabs be
achieved. By facilitating the performance of a favorable magnetic transfer
onto a veheiredledmayeret ho arearlirgenddiammthiet tbackndsrpotiobl @f tsmighsi | y
obtain a magnetic recordi ng medi um having an even | arger data storage
capaci t y lalvan mekld ugpoanent.nohhe| ¢i usetidn gulketinai t ia hby | ouprsd terddret i ¢
recordi ng nmedi uns. Further, by providing a transfer magnetic-field applying
appar at & whathgeheritesi a henagratsifzart imag hetsi beénghelr forméd, desutson
opposite that in which the initial magnetization has been performed and
acr oss &heamegnkdrigetrensfetrheanr hekpar farnédt herss avieherszhttinre tahreearagnet i ¢
transfer can be perforned

of the track surface simultaneously, the magnetic transfer can

be performed without having to move either the magnetic field
or the conjoined slave medium and master medium when applying
the transfer magnetic field, whereby it becomes unnecessary to
provide complex apparatuses such as a moving means. Because the
magnetic transfer is performed across the entire surface of the
track, the magnetic transfer can be completed in an
extraordinarily short time; whereby magnetically preformatted
slave mediums can be manufactured efficiently.

Further, more particularly, by making the intensity of the



13 across the entirety of the track area of the slave nmedi um

si mul t aneousl y, whereby magnetically preformatted sl ave nedi uns can be
manuf actured efficiently. Still further, because a uniformmagnetic field
can be generated across the entirety of the track surface of the slave

medi um tEBﬁs:fhgnﬁéghe%‘i%“ %Xdcé'f‘%é’@%f ”@?a%’ &k oaeear gbng, Bo%frh‘@s Riepent

enbodi nent netic ayers t he slave nmedru ave been

i ni tial by otzfegquglac%v GigRUlcADOn LA SRSLEC TRAL I, &1 flave been

con10|ne her emn respec Wever e i ni magnetd zation of
th t | b, 2 f th | b f
e aPIReEs b RS foe Al %%&aaé%en 8 P RRERR i BE e 2 e

3, 4. Further the transfer nagnetlc field applying neans can al so be used
as the PAFEI ACSHPES Your rent nagnet|2|ng nmeans, In this case, the upper
and | ower surfaces of_the slave nedium can _be set between the pernmanent
magnets 5a, 5b so as Bdlke P%S@%%Pg¥gyeo§h$HEtHgAWFHﬁéfer magnetic field is
to be applied wherein the direction in which the transfer nagnetlc field
Hdu is appl|e519§rﬁhbléﬁbB§F§EGGF1Yﬁéﬁ‘ﬁb€GF?Fﬁ@aM%€ﬁrFHéfFﬁﬁﬁ%ﬂ @i rect
current magnetic field Hn is applied. Note that when perform ng the

i nitial "aEgedticz ftiedd PRINE Y RN dimh el &g i thedraeiHg t he
insertion and renoval of the slave nmedi um 2 between the permanent nagnets
5a, Sb, trRastirg pekhadancandjigt §o5de 5 rgteemhedinent §>e£§hatwit@fa

di stance wherein the nmagnetic |ayers 2b, 2c of the slave nmedium 2 are not
af f ect ed nFpNtHeOM 4 magnetic fields thereof during the insertion and
removal operations. By combining the transfer magnetic field applying neans
and the initi&Lgtireedt isubrearspaghevezyhgwWneling asbeamediwyraned unit,
the cost of the apparatus can be kept low, and it becones possible to
provi de spegfeomestitdd magnetic recordi ng nmedi uns at an i nexpensive price.
Note that it is necessary that the value enployed for the intensity of the
transfer magnétigtreiseddl, &% ahé IGireadrawieds durusdmatnagnéhedddiat ds be
det erm ned based on consideration of the coercive force of the slave

medi um piriesesslest iofe paramadiild thragfs fidre methed, medi um and t he sl ave
medium or the |ike. However, as described above, the intensity of the
transfer magnétigurki dl dsi @ tschemad ivaldrawjirenataf a Harprorfeguedgnetidc 5 ti mes
and less or equal to than 3.5 tines the coercive force Hcs of the slave
medi um fAedor diprg winga e aaboecaestimd b enbodiermnbed ttheuighof pae manent
magnet apparatus 5 has been enpl oyed for explanatory purposes as the
magnet i prieiseind gervendtiiorg neans, an el ectronmagneti c apparatus 15 such as
that shown in Fig. 4 can al so be enpl oyed thereas . The el ectronmagnetic
apparatus 15 showbHSERERL.ION (G JIHEHFFESRFERRED BMBeD MENIET ow t he conj oi ned
body 10, and conprises two el ectromagnets, each forned of a respective

col umar cor e He@a ink6l e miiheh pre fefr rerb stdodd ialdnt ¢ hef stEre mresssntsect i onal
surface area as the track surface of the slave nedium 2, around which a

r espect iiwerecdiilonl %d,1 11 He hagp beigredwtiich déference to the attached

drawings. Fig. 1 1is a perspective view of the main part of a
transfer magnetic field applying means implementing the
magnetic transfer method according to the first embodiment of
the present invention.

The transfer magnetic field generating means shown in Fig.
1 comprises a permanent magnet apparatus provided with two

permanent magnets 5a and 5b. As shown in Fig. 2, each of the



The magnetic transfer nethod enploying this el ectromagnetic apparatus 15 is
substantially the sane as that descri bed above. If the el ectromagnetic
apparatus 15 is enployed, it beconmes possible to easily change the
direction and intensity of the magnetic field. Note that according to the
forgoi ng description, the transfer magnetic field has been applied to a

sl ave nesitmaneat negiets didns Kt bd&t thavpebrencaennagned tppheanua
conj oi ned body however, the transfer magnetic field can also be applied

whil e tdee shavanedpemanent hedmsiLhafedylncl o% s)- ik iighdheugtate wherein
sai d nedi uns have been brought 1 nto close proximty and maintained at a

uni f or | separatdon tHaa aneer rhext sarfgtal 4 aoh explanatdiaR Ohealdionmest er
medi um and the slave mediumw || be provided. As described above, the

mast er Jyegi 4 %f@ﬁ@éé&e@i@hseq@étfééﬁeé@i@@vwg%gieéwg RAREr @E?%bf or med

in a pattern on the surface thereof,” and a pli e magnétic la f or med

on sai dfaséﬁiﬁ%%%c(hoé!@ﬁeﬂéeo REQtd gjéh%?aﬂgr%ing%eﬁﬁﬁ FDE1 45RNFRTIARLRAN LT ONS
bet ween the protrusion portionsy. A synthefrc résin, a ceranc nmaterial, an
al Loy, alymapum gl.ass, ﬂlﬂ%; erS'dli'r(é%gioW §Jl§et!|1he Yot eixlé&t togi&n%e'd to

formthe substrate 3a of t ster medium e uneven pa can be

f or med e _of S J t . h fabrication thod, .qr the

i ke. ﬂﬁ¥¥ eﬁf" égg %ﬁ%%ﬁ?é%%é:ﬁ%%gé Sr&?ﬁ%ggh8%%ﬂFaSchﬁa§%ePF8VF§§Sr, Co, a
Co all CoN ,, . CoNi. Zr, CoNnTazr, or the like Fe, ap_Fe_allqy (FeCo,
FecoN B, CRENEPer FEAR, Teutn e Reneht Khaghfhs™ Ba" SR o1 the

| i ke can_be enpl oyed therefore it is particularl referabl e that FeCo, or
FeCoNi TERETBAT Oy Al SIS SBREGE L1 TS P HE GUBSTT & & 5ol S8 LFEFF§hagnet i ¢
body fornmed of N _or the |like, .although.it is not necessary. t rovide the
Taghet LTS bt OBb 0 ESRR . P 6 FPaneTesoLan T pBSPHpE by ERoF PR B et | ¢

| ayer 3h is provided. |f the substrate 3a is for of . a non-nmagneti c body,
TS nee BeRPPRe T ieta e SR TARGRAT 2 LE R AT HE SBrbr FHEFBL R0 1 ons
of the patterp on the data bearing surface of the master dium 3 can be

f or med THATE eUHIT £ hpi 10 ARG 2% oo PRABRRSH BRORER0d 8PS he | i ke
. Here,_a ster di,ym manyf.actured by use of a,stanping nethod wll be
expl ai 1, T G2k QERRR- P ih SEEREERY DPBETed BROVHESSSS! hRF at
surface of | ass substrate (or uartz substrate) by yse of a, spin

cont | g GUANE TRABHN 5 §HOKT BERACER B DR AIE Hab el e s
nndulat%g i.,n corres ong?nce to. a.servg signal, is emtted while this glass
subst r at?e FOSEHHPT 8PGEYIOYHY theFeedePeFHERBI R BEEMRN e R2g8etRat of a
servo sjgnal tending linearly in the radial direction fromthe rotationa
cent er aeré%%'r e itglaéxfib?eﬂag{}@?:lf:h l%ﬁfii Hdu 35 SR'e S ah&pRGt or esi st
on the portion COﬁ%gqundin to .each frane on._the circunf%rence. Then, the
phot or esTLE § 5° sitfbj et 1T FFedAENTY Ffotbss COPREIESHESEFPHFSi on of
the photoresist_is renmgyed and an origi nal di sk having an uneven pattern

f or med the FLARE ARG PHot oresi st is obtained thereby. Next, the surface
of the uneven fattern t hus foi d.on the surface,of the original disk is
subjected 17 F190 4 }F at? gD ORI sVEEY et rdf 0P AgRed RASYeh - afh PR
substrate having a posjtive uneven pattern is forned; said N, substrate is
then peEPRICIRY PP thelrigined b Sk S1ves "edidhr &Ce WEdSHERENDI oyed
as a master nediumas is, or after a Eliable magnetic | ayer or a protective
| ayer he’SBeehivartRefaappl PEJLBoeProREVELEYeROPALPEr ATt RBEeBRLLEED
required. Further, the aforenentioned original di sk can be netal plated to
form a SQEBAA VY FEEREFtAVeINa BRI MFids USEcHR R B 1§ 7B chrsieo e wighper f or m
a further netal plating process, whereby a substrate having a ne%ative
uneven pather@gcending forfede Aheveod, t anrdhbehgmaanediisk leagrise Z2ber med by
nmetal plating the second original disk or by hardening of a synthetic resin
i npr essaad oAt oheave beennfoomedi nagsdeskivehiys third original disk can be
netal plated to obtain a substrate having a positive uneven pattern. On the
ot her hand, dftersiiree unedieum patitinetlascberdihgr redthe magnetic

transfer method of the present invention is a disk shaped



of photoresist on the glass substrate, etching can be perforned to form
holes in the glass substrate, whereby a substrate from which photoresi st
has been renoved can be obtained; a substrate can be forned therefrom based
on any of the methods described above. Ni or a N alloy can be used as the
material to forma netallic substrate, and any of various types of nethods
for pl ataggetioeteaddidin@yediumelbiotdi ag ehectdr dieks aefiestith lon diwtkhods,

el ectrof ormati on net hods, sputtering nmethods, and ion plating nethods can
be enployethad ik metiah hasf béanfororidod Wih areldier tisedelcdriddmng t his
substrate. It is preferable that the height of the protrusions (the depth

of the uagyenonast eiAYy1&0ETREaEB bheosubsthalke riFaddy e rayrge iof 80- 800
nm For cases in which this uneven pattern is that of a servo signal, said

patternphsriant®d, | gngetbpithe nadhakidi reebiranngf rdigrgplon WHlcexamle, it

is preferable that the length in"the radial diréction be 0.05-20 um and

0. 05-5 j i ; athal 4 di ORIk it tt

of thi s EyBe ol e BRPaRT e T engrh TG the Padial Srreeton ie T oag B
i t hi . : ha. . . |

dat e TherSEgnat popd, EEEAENCdpTERE R RELEIER P R A R TN ot e
bst Do ot i . ' £

Form g ssandt b fBotle JSRARR ST CEAS, RS DLl B WP o

[ | at | ng. et tal plati ~ €L C.. |t i s .pref.erabl

o0, Pl ELADELE bode g R cOCS oL LG RN, St (e bl e
d f ' f-80-300 . Not e .t.hat, it i

o, e eBeBERaPLE B ARk ARG S Bl T M AR e

I is f d th tic | : d l.ubricati I I b

or ovi delm=APEETe PR ATS dAVERA ngor H98r Yot FRATBE S KT KBTS SCan al S0

sur f ace®dariGe- GRB 0L Fr Pet LOR-BP ot nEPRE WHEH cor r ecti ng m Sal | gnnts

[ dur ] th [ Of.ni . te. t di t h

For goi ng- descrP RIS NALLUF Sna BRr SRR ShCAr (HEVGT DAUeRfl R been

formed on %he surface, 19 t hereof has be n_ﬁ %I inedtho ver, a ter

medi um RaY ﬁBSéOPIB?rEbPF5080F5?ﬁ88n§§nﬁlIPl é i 13%HFe "FeFedSiGT S ti ons

el oy el PR LR & AT i E 61 PReOLubter Bt 677 SR by Ehe

tic | filli in.the d i t] . _Th I di 2,
descr | BEASHBEVEHHR 415 F TR ale g ner oo T RELY BE A RBASIMME TBT 42 & har d
disk, a h i

8, Lyt T A S T LT SR s e
Cher Lol BT8R SR AR L eNE A LRSS Laterctp e surf ace
per pendPELPERLPE SHELRPSAS f Fhbo SLRGRBFATAR o ThE WAR'E ERSTH ng the
oy i LS R LGN, |l e B AR 4B, O
Chat o AGPATHGHRLIRPEOERE)EF BLF8UPduEE S5 Pom5rovPas 4 R TiEdfetic.

ani sotropy required beneath the magnetic material ,(on the support, body side

(
t her eof FoIRREIEr 4RYRY 19bhe 48¢ r fRTHPE UnGhenEeFREEF LB RATFFER SR 1910% he

non- magneti c sub | ayer nust be matched to those of the nagnetic recording
| ayer; EBrfRFesefBereri-orTi, CoCr, Crta, M, NNA, Ru, Pd or the like is
enpl oyed. Further, it is preferable that a backing layer for stabilizing

the state of NastvekhpcBponraghet tzanrséaromethednaGeoriddndayer thend

i nproving the recordi ng and pl ayback 20
present embodiment will be explained. First, with reference to

Figs. 3A, 3B, and 3C, the basic processes of the magnetic transfer

will be explained. Fig. 3A illustrates the process wherein an

10



sensitivity be provided under the non-magnetic sub layer. Note that it is
preferable that the thickness of the nagnetic recording | ayer be greater
than or equal to 10 nmand | ess than or equal to 500 nm and nore
preferably, greater than or equal to 20 nmand |l ess than or equal to 200
nm Further st ragmiislersalie ihatghe ddielitass &fi dha mersdragnetd ¢ | ayer
be greater than or equal to 10 nmand |less than or equal to 50 nm and
nore pr I y r I . than.o al to
50 nm. BCTPopucpRert ftat e flon D CpRIE IRIe SETLMPRRL BB g

| ayer b . th e n t € |t 000 nm
and m)rglgﬁlgtja' éggglsygﬁaﬁ%?%;@% r‘?’tg%r%gnegiﬁgpadlt%&%%er?%%gnngﬁfie%ggtn\?as%%r equal
to 400 nm,.21 What Ls.clgiged is: 1. Anma nq%ic ransﬂ$r t ho

conpri sMigPHe 28epS P igaNT 6 APAY T HESHEGHTT IR ertt & Thigidide
transfer naster diym on ich attern has been fornmed for, transferring
it t onaSREG G Foet Hokh GPRY et ORPC ARG K SrdoRELEcon o trt s e
mediumtqg forma conj i ned bady and applying a transfer magnetic fjeld to
sai d cofit&ieréd OBothy ‘Jé“écastft‘% lﬁ&&ﬁéﬁi I&%E fll%lt% g%%%?‘at%e%%tp& HaHe Dby said
patterned magnetic Ia¥er of the master nediumto the magnetic | ayer of the
sl ave n@digungcvxﬁépéfﬁn BeqpErtenapebh ¢ ere s LA LI NAGHE 2°¢ hridig iast um
havi ng a concentric circular track is used as said slave nmedium and after
an i ni t Pedigryatter fhestaongighetrensierdamnbeppaieipmet: Nataithadti onal 1y
in the direction_perpendicular to the track surface of said slave medium
and sai digl-aveldddstrahas beenlenerebyCenterafdingi seefacar4@mf dtfheti zed
unidirectionally in the direction perpendicular to the track surface

t her eof slavieaggeing gprdntherlowepassdiariecding 8anzbdsdy adrley:a tinn
entirety of the track region of the magnetic |ayer of the slave nedium

whi ch h&gsbeeancorjen ded ant ki tth%mﬁtﬁ@ﬁgtiicctrwé epftq gaigabpeer nf@fiaum by
di sposi ng the conjoi ned body conprising the slave nmedium and the naster
medi um weeinding sanshee Irhghemey e, ehdiagirl bt dd aoadremtreghonvirager t han
the track region of said slave nediumin the direction opposite that in
whi ch t F@denirecakrddingesiréaceedt alyhst perfoamgdhas beensappnagmer.

As shown in Fig. 3A, an initial direct current magnetic
field Hin is applied in the direction perpendicular to the track
surface of the of the slave medium 2 in advance, so as to initially
magnetize the recording surface 2b thereof in one direction.
Then, as shown in Fig. 3B, the surface of the recording layer
2b of this slave medium 2 is conjoined with the pliable magnetic
layer 3b formed on the surface of the protrusion portions of
the master medium 3 to form a conjoined body, and a transfer
magnetic field Hdu is applied thereto in the perpendicular to
the recording layer 2b of the slave medium 2 and in opposite
direction that the initial direct current magnetic field Hin
has been applied (i.e., in the direction opposite the direction

inwhich the initial magnetization has been performed) to perform

11



2. A magnetic transfer nethod as defined in claim1, 22 wherein the
intensity of the transfer magnetic field is greater than or equal to 0.5
times and | ess than or equal to 3.5 times the coercive force of the
magnetic | ayer of the slave nedium 3. A magnetic transfer method as

definedthl mhan®tlOkrinsWier.ehl hhe-BRYRSt tRetdaPST &4 JBSIETs iR uM
conprises a substrate provided with a surface on which an uneven pattern

correspendi ng e %ﬁg% HOorRd 2N & {MBINRIIG f d on
at | east IEBt he gan%flt&es of prot r&t}gﬁgn Opo?fe?(?ns of slai d%l%%rgstyg{f eérﬂéby by

at | ea _ 10 _ | te, une
pat or na SaGRb e Ty a7 FaPPar kod. AP TRCkaghor 8 T enG aP Gy 4E°

S
defined | 0nehaldh i Pe Phndr e MREHS Y $804 83431 $h2 REENO: 3L 9W¥srding

Ne
surface 2b of the slave medium 2, as shown in Fig. 3C,.

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

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

First, the initial magnetization of the magnetic layers
2b, 2c of the slave medium 2 are performed by use of an initial
direct current magnetizing means (not shown). That is to say,
an initial direct current magnetic field Hin is applied to the
slave medium 2 in the direction perpendicular to the track
surface thereof, whereby the initial magnetization of the
magnetic layer is performed.

Then, each of master mediums 3, 4 are conjoined to the
magnetic layers 2b, 2c, respectively of the slave medium to form
a conjoined body 10. Next, the conjoined body 10 is inserted

between the permanent magnets 5a, 5b of the permanent magnet

apparatus 5, in a state in which there is ample space separating

12



5. A magnetic transfer apparatus that is an apparatus for conjoining the
magnetic | ayer of a magnetic transfer master nedium on which a pattern has
been formed for transferring data to a magnetic recording nedium and the
magnetic layer of a slave nmediumto forma conjoined body, and applying a

{ranst et ROBethanthel ahfesa gaw@bo' asd hady hQ 3% 4hQ FTRORELERL Y

transfer ata borne sai pattérned magnetic Tayer of t e master
medi um e M | n itial
di rect %grégn gﬁgwﬁé%cg%ﬁyﬁneans g %g??r1 Jﬁh&%ﬁe |ch% eld

unidirectionally in the dlrect ndi cul t track surface
of & df R EnapelPETalEEAELPE fh§5r— @2 PSoei o1 L2, ey agh v ace
initiall netize said slLave umunidirectionally in the tion

per pendlEdH AR ﬁassa?antz?%le ogwﬁgthe%gt%e R R fEId k2

gener at nmeans en rating a transfer netic fleld over ~a region

| ar ger ?ﬁgth%Pﬂ Hé & sErtdive §P£§écﬁ%d95n¥%ﬁquqﬂ?%RFQM i on
opp05|te that in which the initial direct current magnetic field has been
appl i ed196. 2AdnhRetrans fanstevnabpar bt ¢kd ddyers mRP e 1% M fafer ei n
said transfer netic field generating neans generates a transfer magnetic

field ofh Wnl“éﬁn?%éq transifey -i ¥yo§eeibat efisrothegiaonedic srEnederand | ess

than or equal to 3.5 tines the
has been performed, the conjoined body 10 is removed from between

the permanent magnets 5a, 5b; the removal operation is performed
while said permanent magnets 5a, 5b are in the state wherein
there is ample separation therebetween.

According to the magnetic transfer apparatus of the
present invention, by providing an initial direct current
magnetizing means and a transfer magnetic field applying means
as described above, a magnetic transfer can easily be performed
on a vertical magnetic recording medium, and a favorable magnetic
transfer can be achieved. By facilitating the performance of
a favorable magnetic transfer onto a vertical magnetic recording
medium, it becomes possible to easily obtain amagnetic recording
medium having an even larger data storage capacity than the
conventionally used high density horizontal magnetic recording
mediums. Further, by providing a transfer magnetic field
applying apparatus that generates the transfer magnetic field
in the direction opposite that inwhich the initial magnetization
has been performed and across an area larger than the track area

of the slave medium, the magnetic transfer can be performed

13



coercive force of the magnetic layer of the slave nedium 7. A magnetic
transfer apparatus as defined in claim5 or 6, wherein said transfer
magnetic field applying neans al so serves as said initial direct current
magneti zi ng neans. 8. A nmagnetic transfer apparatus as defined in claimb5,

6 or 7, uhsLel phsakdit Lanst 6 MRAnetLeyf Leld 3pplyingTRang Jog . .
tus” 9. mag sfer efined in

el ect romagneti ¢ appara netic tran apparatus as

o per masisit faReolsbr WiRebd: febha R A e e ek s P ac e as
e um RETbERS P RbaT TR et Gad e e s ALY T e R hBven
patternaQ8££ gpgqgéggetic field can be generated across the entirety

of the track surface of the slave medium, the transfer accuracy

can be improved.

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

Further, the transfer magnetic field applying means can
also be used as the initial direct current magnetizing means.
In this case, the upper and lower surfaces of the slave medium
can be set between the permanent magnets 5a, 5b so as to be in
the state when the transfer magnetic field is to be applied
wherein the direction in which the transfer magnetic field Hdu
is applied is the opposite of that occurring when the initial
direct current magnetic field Hin is applied. Note that when
performing the initial magnetization of the slave medium 2 also,
in performing the insertion and removal of the slave medium 2
between the permanent magnets 5a, 5b, the two permanent magnets

5a, 5b are mutually separated to a distance wherein the magnetic

layers 2b, 2c of the slave medium 2 are not affected by the
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to the data has been forned, and a magnetic |ayer forned on at |east the
surfaces of protrusion portions of said substrate, whereby by disposing the
magnetic | ayer on said surfaces of said protrusion portions, the patterned
magnetic layer is formed. 11. A magnetic transfer apparatus as defined in
any one pfgrfd@idTer i I kGhe MOET QY SR diAlE d S8 SET AR SEGRN a1 25
Aly?. Auy. Ay. AS. Af . Af . AF . Ay. Af & A& Af. Af. Ay. Ay. Af . Ay. Af . AS. AS. A@ AS. Ay. Af {R
.Af?.ASé#% AR
23" ) () { qqég?ﬁﬁha]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca
< .CA N I +, .
]G!C?]Bgtacit\(lzﬁigtﬂ% @é&@d}g@?’héﬁ?]ﬁgg} fEa%%g?%ﬁ%ﬁ?%%%aﬁ%%%c%lj%ﬁ%a ecazﬂsca] cal ca
, : . Lf&*1 +\ +ta+++' | 8, Z, ,,
! C'?'] ga] -Ca%]él.p iéhﬁe?].llcr?all}ég%}; %ﬁr? aLc(s:uﬁ]% rgei C?caiéﬁar]ce%aﬂczglf}ﬂlciﬂ%?%%] Jcréﬁ% aﬁlga] ca] cal ca]
. 1 2BACA44406t 6
Tb5obdBe IO L ELIR by BERS COLTSth BOPXOT B § by P pRaF bR oy Cal s cal cal o
. ! I DDE%
A EKEPELEEPHREECOPE PP 10 BT PRGIROD) EECPPACH P 57 YEa1 Ca] ] G G ca) cal ¢
a]ca]ca%fa,ca caj.ca] ca c%lca]Q;#%a]Q%¥ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c
a! PRUY( A7 WP M- %98H4 Al Bl | | oVop} xsni d_Z] ] ca] ca] ca] ca] ca]
ca] ca] ca] ca] ca) ca] ca] ca] ca] ca] ca] ca] ca%ca!ica] ca] cal ca] ca] ca].ca] ca] ca] ca] ca]
ca] ca] ca! prr #tFuEReFV I ABPOFEFPRTYeE ST (Y1e Vailgle piplpyedi BOTGhea] ca] cal
cal] ca] ca] ca] ca] ca] ca)] ca] ca] ca] ca] ca] ca] calca ca]ca]ca]pa]ca]c%lca]ca]ca]ca]
ca] ca] Cd]%wt%oﬁ hrﬁ%_r;ans er magnetic field and the initial direct
| } xsni d_Z] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca]ca]ca]ca]c
a] cal ca]%&]r@d]%dﬂac%]%ﬁ%ék%q%]%!d@t@rﬂll:ftﬁdlcbaSed on consideration
Xo?n} xsni d_Z] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]c
a] ca] cal]*da]id] ] ics cres & ddie & vmnvale e~ the relative
Xo?n} xsni d_Z] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] calca]c
a] ca] caRegeARsE]1dH @% Ehpcapehptaledl wrgnae ghie s1@9% Bedyum, "qpogh&x’ ()- n

"10% " & ()-Y10% & ()-10% & ()-y10% & ()-ABCDE4 i xY7!9 110999&' () -
like. However, as described above, the intensity of the transfer

magnetic field is to be a value greater than or equal to 0.5
times and less or equal to than 3.5 times the coercive force
Hcs of the slave medium.

According to the above-described embodiment, although a
permanent magnet apparatus 5 has been employed for explanatory
purposes as the magnetic field generating means, an
electromagnetic apparatus 15 such as that shown in Fig. 4 can
also be employed thereas. The electromagnetic apparatus 15 shown
in Fig. 4 is disposed both above an below the conjoined body
10, and comprises two electromagnets, each formed of a respective
columnar core 16a, 16b, which is of substantially the same
cross-sectional surface area as the track surface of the slave

medium 2, around which a respective coil 17a, 17b has been wound.
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If the electromagnetic apparatus 15 is employed, it becomes
possible to easily change the direction and intensity of the
magnetic field.

Note that according to the forgoing description, the
transfer magnetic field has been applied to a slave medium and
master medium(s) that have been conjoined to form a conjoined
body; however, the transfer magnetic field can also be applied
while the slave medium and the master medium(s) are in the state
wherein said mediums have been brought into close proximity and
maintained at a uniform separation distance.

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

As described above, the master medium 3 comprises a
substrate 3a having protrusion portions formed in a pattern on
the surface thereof, and a pliable magnetic layer 3b formed on
said surface (over the protrusion portions and the depression
portions between the protrusion portions). A synthetic resin,
a ceramic material, an alloy, aluminum, glass, quartz, silicon,
nickel, or the like is used to form the substrate 3a of the master
medium 3. The uneven pattern can be formed by use of a stamping
method, a photo fabrication method, or the like. Further, as
to the material forming the pliable magnetic layer, Co, a Co
alloy (CoNi, CoNiZr, CoNbTaZr, or the like), Fe, an Fe alloy

(FeCo, FeCoNi, FeNiMo, FeAlSi, FeAl, FeTaN), Ni, a Ni alloy
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preferable that FeCo, or FeCoNi be employed. For cases in which
the substrate 3a is a ferromagnetic body formed of Ni or the
like, although it is not necessary to provide the magnetic layer
3b, the magnetic transfer can be improved if a magnetic layer
3b is provided. If the substrate 3a is formed of a non-magnetic
body, it is necessary to provide the magnetic layer 3b.

The protrusion portions of the pattern on the data bearing
surface of the master medium 3 can be formed by use of a stamping
method, a photo fabrication method, or the like. Here, a master
medium manufactured by use of a stamping method will be
explained.

First, a layer of photoresist is formed on the smooth, flat
surface of a glass substrate (or a quartz substrate) by use of
a spin coating process; then, a laser beam (or an electron beam),
which is modulated in correspondence to a servo signal, is
emitted while this glass substrate is being rotated, and a
predetermined pattern, such as that of a servo signal extending
linearly in the radial direction from the rotational center of
each track, is exposed over the entire surface of the photoresist
on the portions corresponding to each frame on the circumference.
Then, the photoresist is subjected 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
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10 10 is then peeled away from the original disk. This Ni substrate
can be employed as a master medium as is, or after a pliable
magnetic layer or a protective layer has been further applied
over the uneven pattern thereof, as required.

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

On the other hand, after the uneven pattern has been formed
of photoresist on the glass substrate, etching can be performed
to form 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.

Ni or a Ni alloy can be used as the material to form a
metallic substrate, and any of various types of methods for
plating a metallic layer, including electroless deposition

methods, electroformation methods, sputtering methods, and ion

plating methods can be employed as the metallic film formation
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in which this uneven pattern is that of a servo signal, said
pattern is formed long in the radial direction of thereof. For
example, it is preferable that the length in the radial direction
be 0.05-20 um, and 0.05-5 um in the circumferential direction;
it is preferable that a pattern of this type, in which the length
in the radial direction is longandwithin this range, is selected
as the pattern for bearing servo signal data.

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

Note that it is preferable that a Diamond Like Carbon (DLC)
or other type of protective layer is formed on the magnetic layer,
and a lubricating layer can also be provided. Also, a contact
enhancing layer formed of Si or the like can also be provided.
The lubricant serves to improve the durability with respect to
surface damage due to friction or the like when correcting
misalignments occurring during the conjoining process.

Note that according to the forgoing description, a master

medium on which an uneven pattern has been formed on the surface
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flat surface formed by filling in the depression portions of
the uneven pattern formed thereon with a magnetic layer can also
be employed. In this case, the pattern of the substrate is formed
by the magnetic layer filling in the depression portions.
The slave medium 2, as described above, is a disk shaped
magnetic recording medium such as a hard disk, a high density
(HD) flexible disk or the like; wherein the magnetic recording
layer thereof is formed by coating a layer of magnetic material,
or by forming a thin metallic magnetic film recording layer on
the surface thereof. Note that here, amagnetic layer is provided
with magnetic anisotropy that has an easily magnetizable axis
in the direction perpendicular to the track surface thereof.
As to the material forming the thin metallic magnetic film
recording layer, Co, a Co alloy (CoPtCr, CoCr, CoPtCrTa,
CoPtCrNbTa, CoCrB, CoNi or the like), Fe, or an Fe alloy (FeCo,
FePt, FeCoNi) can be employed therefor. Note that it is
preferable that a non-magnetic sub layer be provided so as to
provide the magnetic anisotropy required beneath the magnetic
material (on the support body side thereof). The crystalline
structure and the lattice coefficient of the non-magnetic sub
layer must be matched to those of the magnetic recording layer:
to this end, Cr, CrTi, CoCr, Crta, CrMo, NiAl, Ru, Pd or the
like is employed. Further, it is preferable that a backing layer
for stabilizing the state of the vertical magnetization of the

magnetic layer, and improving the recording and playback
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Note that it is preferable that the thickness of the
magnetic recording layer be greater than or equal to 10 nm and
less than or equal to 500 nm, and more preferably, greater than
or equal to 20 nm and less than or equal to 200 nm. Further,
it is preferable that the thickness of the non-magnetic layer
be greater than or equal to 10 nm and less than or equal to 150
nm, and more preferably, greater than or equal to 20 nm and less
than or equal to 80 nm. Still further, it is preferable that
the thickness of the backing layer be greater than or equal to
50 nm and less than or equal to 2000 nm, and more preferably,

greater than or equal to 80 nm and less than or equal to 400

nm.
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1. A magnetic transfer method comprising the steps of:
conjoining the magnetic layer of a magnetic transfer master
medium, on which a pattern has been formed for transferring data
to a magnetic recording medium, and the magnetic layer of a slave
medium to form a conjoined body; andapplying a transfer magnetic
field to said conjoined body so as to magnetically transfer the
data borne by said patterned magnetic layer of the master medium
to the magnetic layer of the Slave medium, wherein

a disk shaped vertical magnetic recording medium having
a concentric circular track is used as said slave medium, and

after an initial direct current magnetic field has been
applied unidirectionally in the direction perpendicular to the
track surfacé of said slave medium and said slave medium has
been thereby initially direct current magnetized
unidirectionally in the direction perpendicular to the track
surface thereof,

amagnetic transfer is performed simultaneously across the
entirety of the track region of the magnetic layer of the slave
medium, which has been conjoined with the magnetic layer of the
master medium by disposing the conjoined body comprising the
slave medium and the master medium within a transfer magnetic
field generated over a region larger than the track region of
said slave medium in the direction opposite that in which the

initial direct current magnetic field has been applied.

2. A magnetic transfer method as defined in claim 1,
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than or equal to 0.5 times and less than or equal to 3.5 times
the coercive force of the magnetic layer of the slave medium.

3. A magnetic transfer method as defined in claim 1 or

whérein

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

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

by disposing the magnetic layer on said protrusion
portions surface, the patterned magnetic layer is formed.

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

said data is a servo signal.

5. A magnetic transfer apparatus that is an apparatus for
conjoining the magnetic layer of a magnetic transfer master
medium, on which a pattern has been formed for transferring data
to a magnetic recording medium, and the magnetic layer of a slave
medium to form a conjoined body, and applying a transfer magnetic
field to said conjoined body so as to magnetically transfer the
data borne by said patterned magnetic layer of the master medium
to the magnetic layer of the slave medium, comprising:

an initial direct current magnetizing means for applying

an initial magnetic field unidirectionally in the direction
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said slave medium unidirectionally in the direction
perpendicular to said track surface, and
a transfer magnetic field generating means for generating
a transfer magnetic field over a region larger than said track
region of said slave medium and in the direction opposite that
in which the initial direct current magnetic field has been
applied.
6. A magnetic transfer apparatus as defined in claim 5,
wherein
said transfer magnetic field generating means generates
a transfer magnetic field of which the intens‘ity is greater than
or equal to 0.5 times and less than or equal to 3.5 times the
coercive force of the magnetic layer of the slave medium.
7. A magnetic transfer apparatus as defined in claim 5
or 6, wherein
said transfer magnetic field applying means also serves
as said initial direct current magnetizing means.
8. A magnetic transfer apparatus as defined in claim 5,
6 or 7, wherein
said transfer magnetic field applying means is an

electromagnetic apparatus.

9. A magnetic transfer apparatus as defined in claim 5,

6, 7 or 8, wherein

said transfer magnetic field applying means is a permanent
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saidmagnetic transfer master medium comprises a substrate
provided with a surface on which an uneven pattern corresponding
to the data has been formed, and
a magnetic layer formed on at least the surfaces of
protrusion portions of said substrate, whereby
by disposing the magnetic layer on said surfaces of said
protrusion portions, the patterned magnetic layer is formed.
11. A magnetic transfer apparatus as defined in any one of

claims 5 to 10, wherein

said data is a servo signal.
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