; Wwkyze3eyGyD\: 06f TS ~ti  MAGNETI C TRANSFER APPARATUS TECHNI CAL FI BED The
present invention relates to a magnetic transfer apparatus for execUting
magnetic transfer froma master carrier bearing information to a sl ave

medi um BA N HE I NVENTION I n general, as amount of information is
i ncreased, ecording mediumis demanded which is of nmass storage
to record a | argaoguantity of information, as well as |owpriced, and
preferably enabl es so-call ed high speed access that can read out a
necessary part within a MAGNETIE TRANSFERAPPARANTEBch a nedium a hard
di sc and a high-recording density flexible disc are known, and so-called
tracki ng servo technique, in which a magnetic head accurately scans a
narrom/trapgcp&ﬁtﬂ¥@@qu£perates signals with a high SINratio, is playing
an inportant role for realizing such mass storage. In one revol ution of
disc, a servo trackThg mespml invantiawdeklsss tomfaomegnetio tsagsfed apparatus for
regenerative cl ock signal ang tge | i ke are recorded inﬁgﬁpredeterni ed
space in S¥CEUingmagnetis tEansionKomy g fBaster ALt beatng JREIMAIONAULR MBS 1 un
over the t -ﬁﬁ}by readi ng these prefomat signals and correcting its own
posi tion. Recently, the prefomat is fabricated by recording discs one by
one or tracks thereof one by one using an exclusive servo witer. However,

because suych r j i nsive and the fabrication of

pr ef omat :ﬁAF&éﬁﬁmﬂbﬁf@mm@ﬁ occupies a large part of _
manufacturing cost arg g&né@,d&é' rtCof ‘%HP&ﬁla‘fi%gt iLfinBe8GkESa i le,
it has been proposed to®realr’ze the nass storage by a magnetrc transfer

met hod, naechrding ardiimds idearkded wehibtly ivofmass proedgentat recobat a targapjuantisuch a

magnetic transfer nethod i s disclosed in Japanese Unexam ned 1 ., = Patent
Publ i cati ¢ lngy.m%@nwsmf ag bowasised, and peefswﬁﬁaﬁaa@ﬁ& .sowﬂeﬁﬁ'g&léﬁp%ed

transfer | c@ssp{h%?%?ﬁ ré&g %ﬁ?%‘ﬁ&e&ga?g%ﬁ' withif a BIPELIG, p@sta‘}f 8xample of
corresponding to Information (for ex e, a servo signal) born1n"a nhaster
carrier bysuehpl wedinmpghaid discl @ldda high-t¢oandingrdensity Hiexsbhlatdisd hat kidven,
master carrier and slave nediumare, in close contact with _each other,

wher ei n r eaér 3-pfledhiiagling serve; eghrigre; mawhichsg magnetie headiasgurataly sepng i ve

position be Sitaer i e aye. . i e 41 1S
possi bi o nAGTaR, Sk FERHE a0t MeeBhiel ol Y AR Sl T Ebb AT (e
recor di ng infpotRiny roledfot redlivide SudH Aiass bloeag@INEL bhie FEWINGHEN of dise, RISBRSS

for executing transfer of a magnetic pattern corresponding to i nf or mat i on
(for exanpraskieg signab an addieys dermation sighel, ar reggnerative jockppignihandhéltmet i ¢
field for transfer idn t.he stgtte L hat, the mmster 1§ rreijer gnd sl ave nedi um
are in cl olélée VSR e\%il{‘ﬁ‘ N ‘F\e{f:]ﬁgfl.SpﬁS? 1%§(5ﬁﬁll & PEENA magnetic transfer
nethod is disclosed iThe Aete hehd iaalloaedHat turdtely! ipadvarnthbagacks by
63- 183623, 10-40544, 10-269566 and etc. Furthernore, if the slave nmediumis
a di sc- shaigadingethesen prefamals signhler andjicotresting its ghwn Positionng Riegstlyy the

flexible dis na i.c fiheld for.trapnsfer is appli magneti.c field
appl ying et abtiGeieH Byhresfitibh Afi%isrins Py BB e sk (RrBP AR Y e
consi st ed Qfin@RAnCEHRILOERINRS Writef. TPSWERGNbebRBREHEh 4 RehL waltdt & VBAL

di sc-shaped naster carriers are brought into contact with one or both side
sur f aces ofxpehsivelanddherdabricationrofqrdtomatads itimpe-comsuntingothis process oceupies er

in said magphetic transfer . " .
Y Parge part of manufacturing cost and it is desired to reduce cost of process.

Meanwhile, it has been proposed to realize the mass storage by a
magnetic transfer method, not by recording tracks one by one in prefomat. For

example, such a magnetic transfer method is disclosed in Japanese Unexamined

A

*159159*



it is an inportant task howto bring the master carrier and slave nedi um
into close contact without any gap. That is, there wll be problens in that
if there is poor close contact, a non-nagnetic transfer regi on may
generated, and if magnetic transfer is not generated, signal om ssion may
be caused in the magnetic information transferred onto the slave nedi um
thereby deteriorating the quality of signal, and if the recorded signals
are the servo signals, a satisfactory tracking 2 function can not be

obt ai ned dudentcPulsivakiohyNws.| 63-b83628)e10e40544) MI-269566 amd etdboThe magnetic

ci rcunstances, in order to bring the ster carrier and slave nediuminto
cl ose cont!BRISIEH IS roesss 1gaprecHte @mn?%r Alya magnstisapattern reoresspending 19as

i nt i A REisO(EP “abile » R SSaC T HE ohinebief ey B wmplying
ref erence haghdi Heldf fae erahSfee M ANCQalchaf IRiMEASr Sdrrieh andBRVR MEdiuk 8fe

itself, thereby securing the close contact of master carrier and slave
medi um ( Jdpaelese cRatashtwithptacbaothen wheredoecardapoepn tithexpewed mtaticalbnt i on

[ [ iderati f t bl [ i.nd. [ect of
the pr oserVinaueaEstEng Ie 5eBRad nsor BNE. , s reaitifiapad e BAH ca”
to enhancembfigint]UivhbfdbyOft ikMFoRsiis 161kBakre dRutdte Hefoma fé&erdihg%cp&m act

capability of master carrier and slave mediumin magnetic transfer by
provi di ng timeseedédfortthe reeprdingsisiverypslgpert y bet ween the master carrier and

the holder. Also, in cponventj onal neti ¢ transfer aratus, a sl.ave
medi um i s forcod dowrl Nt the Magnghic dansfes i §bracess JPh exeatiniedBanster
force by i i ¢ e ,C

copani 11 1 0 EThgRHC KHERS BBriclhHAAL 1f SnfRABA 110 ExdhRe "B Glenal)
contact f dsara inpEpingsteg caridedy applypingfraagrestici fieltlfat trankfeglin tiiestater that de be

obtained but diffigult to uniforply apply a pressure on the contacted
Sur f aces JMASFR AT AN SFEF r%ﬂiem ats i losepgentagt (witly eaghvatdigtim nkethod

in which t inte i 4 j car.rier . a
!sl aveI rrediét}%hn?ﬂgg’a% g:rggg?"ﬂ{é:r gg@%‘éf‘%@%fﬁ%‘%@ orT‘?a% %‘ﬁ%ssee%gir%%g?&fs
nor e pr ef ePabhtePlsdicition Nos 63- 836236 10540544 00+26958pindesicall over the

entire surface of the_holder sqg that the conditi on of uniformclose contact
can be realized. Howdithermere.HE thayave edinmisg dissashapad PRUTHCBraSSs ur e

Chd Choal LA by o g RCORIAS Gy fiie diSe MBeiflc RS trads@l B, S

and thus it I's 1 npossi to obfain I Cien ce Tfor close co

bet ween t happlirdtier a aedgneeic fidld aphl?/\iﬂg irdtiis lacated in dne iy 6f botd, silléeof
inventors have investigated, whether a force for_close contact can_be

i ncr eased slave mediwmpng consisierbpf anelestronagnet(sk ar pemyanesh magiet(s) sethsy i s

comined WA e ANRSHATRLRY colIRHRL ol DR S AeP R B el
di stri but i sinfaeks pf assslace BRAaA. non- uni form thereby i npinging on the

quality of transfer signals. In addition, if the vacuum nmethod w th chanber
structure was used foit erdenty igprove thegpalitycel transferaingsaih magngtie trangfarm

For "ol ose 1 SR ehRE PalehrSRES e line e HERR corlof it SR ROAREE edetbl o

def or mat i ogorit@&® WREOL agr gup. t ThENRY ehere aRilpbE préblenianibla if tHer€ ¥ pbér
consi dered that the hol der conprises a |l ower side chanber for fixing a

mast er car¢lpgs conthchnauppemagngtic dhensiesr région pnay sgengratedn andeif smageetitedi um
agai nst the ter carrier erein,a sealing material such an oring is
cont act edl §ATEe i Ao EREEAHHr SEngh UBRPIRe Y | Bususd i BB BREaRE t ne
bot t om suring&en o RREfeibd Inth HERAvd ARURKY, ﬁl%?éﬂyn?etéﬁ&a'ﬁ% §h¥ 'q%ﬁli%ltoﬁfe? e.

In this construction, when the iInternal vacuum | evel was incCreased,

seal i ng nedignalalandaif theurepbrttdasignals uare the hseovo signalbsra sakisfactory dracking
contacted with each other, whereby it was inpossible to apply force any
nore. Due to this, close contact beconmes nonuni form and | ocal signal

om ssion was occurred. The present invernyion was conceived in consideration
t he above problemin mnd. The object of the present invention is to

provi de a magnetic transfer apparatus adapted to be able to execute good
magnetic transfer by obtaining a sufficient force for close contact only by
means of vacuum adsorption of the internal side of hol der when the slave
medi um and naster carrier is brought into close contact with each other.

Al so, poor close contact of said master carrier and slave nmedi um



4 occurs sonetinmes because deposited material is present between the
master carrier and slave nedium and a gap occurs near the deposited

mat eri al and causes poor close contact, whereby non-magnetic transfer area
may be produced. Wien nagnetic transfer was executed over a nunber of
times, it has been found that signal om ssion caused by such deposited
material is usually produced at the periphery of closely contacted surfaces
of master carrier and slave nedium According to the analysis of the

deposi t ed fift€sh ehn nbhBé SbtEAG] and kThdiligf wilBbé Iek@edf or ned from conponents
identical to those of the elastic nenber interposed between the master
carrier and the hol ddn Yiew p€dk¢ wbaye mirsumstanges,i v ofder dpdening she masiere t he

I bi | i f th i er. I i The .
ot osent 1 iiegiet ROV el RS eSlar, MU0 Ry ik, BT Fosb g i
nind. The ghiglc Bhniee RIIRECHEeH BHasEEN0l SilkAcOTRY Tiinds BOSRIAG bE ansf er

apparatus adapted to 1 nprove the quality of signal by reducing the
gener at i orhaddlers andahabmaiagigothé mastem earreer t arah $6 eadsotin thed dnastem carries in

conventional, magnetjc transfer |s executed b i nging a master,.carrier and
SO ove mafemneteotte S Bae g eabings te LARRSRTIbE MG SrHer o Bt cq
to perfor Lt o0 CAl.Li.er sed iRt ate
of b1 ose Cebing g oW Bt R &fer Gitief and Mady MEHERCCUFG Dot
friction aAppheation¥oo20@bdUdROM).ng, as magnetic transfer is repeated, the

shape of patterned surface of fhe nmaster carrjer (unevenness shape), that
bore information wil | BprHsenijsyeation ¢ caacgvad ingonsiderationy O’III,I q abpye

degr aded. t i ngral 3 i a
magnet o 11 CIofe TP Rfnd; 1P RBIER UGN RALICR Il RRR S b EREh Hadhodt 7

t he unevenpasferpgipagstns adaptedstoi énhiaice erequality yofaemisfat signalk ttly inotbasizigeased
froma nunber of slave nmediuns, the magnetic [ayer on the patterns and the
li ke may HBepelose Aanjacieeanabilify of pedtgapiar mdmlavee medivay in anagnetione
accuracy of_tr fer i.5. degr .10 [.as) I f .
maanet o 1T BrovidinteE PRt M L ehadfic BESRR Boroen SOFREREF Blwien o
However, barpithecholdeh a nmaster carrier is expensive, it is a very inportant
subject in suppressigg costs for manufacturing magnetic recordi ng nedi uns
how many sl ave nedi undlsgsimgcemeentionabmagaeti¢ Bangignapparaiusea slaxa aediumn .

The present Lnyventjon was.cgncei vid in_con ider?t.i on _of the ab?ve

si tuati on.STHEEh Bt GEAHHE HregE: SHIRntY SPH X o PFBIATHE a PSRt id
transfer n@iheséiigtmeas BXBFdHraoNMeRRALE ¢hd CRINEI Rt JAPSHIlITP bRt W the
medi ums usi ng one master carrier and can obtain good transfer signals. In
addi tion, flave imediam pndhwastengawiére t Suek fameohagicaliicoataed derog apnlztng ed

on both surfaces.of slave wedium by.bringi ng each, of ter, canrd-ers pnto
contact i PFIBELH FuEREed Y bHG pelialtrrenstits S2 g i hmReS e RIERUR o
transfer tlﬂlifdlﬁﬂ?()iﬁpl? Wﬁx@%ﬁﬁe ol thB RYonfetdl fsrfacek ofl PHR Mmeafudt antimagéeui r ed
because each of hmaster carriers nmust be uniformy in close contact with

each surf agarief. sl ave medi um Al though said sl ave nedi um and naster
carriers are received. wthin the holder i.n confronted close caontact with
each other, the accu(rIIQI:‘Fég t@‘rs’ ﬁo‘Iatf’r_BI'“naW&ﬁB?(PI‘bWé’i‘ ﬁ&ggerp_ﬁbs SI%EIIOI&IET wel |
as the accyhpfstefed & mdiht Gri&2ad &' shiveRediahy RSadkbfoddS HurE 6y lolbt%niﬁgraesu't

of analysis of signal omssion in a magnetic pattern nmagnetically
t r ansf er r efbrteofa dobseveontacti inmdrg prpferabladeompadhe prdsseteds uniforminapelied o

execute magnetic fransfer sjinmultaneously on both surface of.thg slave
medi um arfibovshahS VS puRGal e, I kRSt dhet e Perdin ‘obffuladdSsr « ne
sl ave medi sy dBé%&ﬁiﬂedbeg{Iﬁf&e@, HPBRS ab e QhculRAIREthBA ti hR2Wihu b' der

menber and t rought 1nto confronted cl ose contact wth each other by
appl yi ng apfessure differericosteetween ali¢ inside and dutside fodithe hiobhder islbopbdi atimopal
rel ati onship between the master carriers of both sides has a |arge

i nfl uence on the om ssion of signals.
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The present invention was conceived in consideration of this problemin

m nd. The object of the present invention is to provide a magnetic 6
transfer apparatus adapted to enhance the quality of transfer signals by

i ncreasing the close contact capability between the nmaster carriers and

sl ave nmediumin sinmultaneous magnetic transfer on both sides. SUMVARY OF
THE | NVENTI ON According to an aspect of the present invention there is
provi ded a nmagnetic transfer apparatus which executes magnetic transfer by
app! yi ng r@?pﬁﬁ]' ' t =1g t rd

transfer intor rr:gtq |t génﬁgﬁo Sgdlg Itg\%{g’% 2{lrrgcﬂ ﬂinqﬁ t% gex%g%bﬁﬁog&f%ﬁ (%Ogﬁ%‘%tra&ttﬁé\?g@{ g}ee

br ought i nmhastepcdrrientiad stdvesnediont, astit isi t h each ot her and received within a

hol der, characterized jn that mat erial having an el gstic property is

i nterposed bet ween ¢ nelheserage, Hhei InyRntoRsshave dayesfigate voibstes adaute S0t

the materi i I: e i § ks f Ss
than 5.0 5205 BBt G BE ifirBh R ioohlfie Bl Al Pudbf AT by Mkal0°

the mat eriglha benéwn @mbinked witle gy vacuuen picthed.abHywieRes thédegeadh preblehess
than 0.01 nm and not nore than 1.0 mm_ According to another aspect of the

present i niflefiatold, then&tee; wap mechsaicallyrapplied @st explained p ke abgventhen

conpri ses r (YA ri ;

i nformati o%sgﬁﬂélq% s‘%g{)/reesnegibue &gﬁgﬁb@éﬁ?ﬁe@?@gkgg {Iﬁlgl&llgpl g 8%%%?1?1'5@1{}'09%5 ed
space so ttpgisfémsignalse bi ad@itionl Rf ¢hee 0aduRR tracthed Osth ahahitel sthuctureéagls

ot her, and a vacuum suction neans for evacuating said cl osed space of

hol der t o wasdafon biirging ¢the orastsr wawricroandathe Havevmedivmiinterloge contictwitnd

' d. i field [ f | Vi
magnet i ¢ 1EReOwEE e SR ARRC ol EinR Bhd e TRP 1600 S0, BBfentle o
region of &sgulAbART }ﬁﬂ&’eﬁaﬁﬁif Fdléﬂf @éforafian (Wid ocﬁﬁ%‘;dhet ﬁ@ﬁuﬂ&%eémﬁé’ét.r Ier

and sl ave nmedium satisfy the follow ng rel ationship; L2 _< (SVISD) <_
| 6. 0 That Fer, exampleeitpeansha considenditbat, the Hwlderecoroprisegsoldyeet sideicbamber

2505 P 55e MELSREESIE SIS ubSo R o EESSELMESEIIES T

performed malffn ta@hﬁls_@ﬂﬁamﬁﬁef“ cRedWhefein iatseﬂﬁﬁg RERSHAl SichsORi @Lﬁng' g form
cl ose contact capability by establishing the effective area (SV) of

adsor bed regitartediydinsérted betiveeen the éep f8Tcehed lnsen sideechansbesrandahe ibettoand
e e SISt S S, Rt G ek e ot
signal s d r C i f i cd . On
e cont 1 oe EHERNRS WASAAME Snfbri Al FRUWRL 16/PSERIARE IS dARH] hitepRl -

secur e quawas grurhpkeidgmal thusdeith ofehambers’ wees tirecttyacontacted nwlith axely etledr,

pattern wer ney at ed, becayse appl ied. vol tage was too high. Preferably,
sai d hol deWﬁF oft Ees IAPessERIRJPrarply dfrcsta M%Eerwﬁyﬁsnﬁoée ICBRB’F%/si de

chanber, JPRES i Oq.gpﬁgf L1S | le to be contacted
wi th and ﬁ%ar at eré(ﬁ#l?%fm sal {og&ggkgﬁla?%gfﬂdaﬁgé gccggg I'ng material that
slidably contacts wi tThe presamt fiaverstiarf wasectmteiverh imvensiderdtmd gt phoed | el
to the noving,directio fih Cﬁt act &réd se%gr.ati on, and thus _seals the
internal sPEblemdnpming,y dhe PRigstnf BeduresetiBEenton i3 WBFOdfle @ TREASHS |
Accor di ng t r ' [ 4.8 ' a
magneti c tﬁg%ﬁ?grﬁgéﬁdgﬁgfaﬁ%p%g e%é;eacu?gg rbrgéé(%@%i%dr an I%Pcb'{/&%%kﬁg

magneti c foletathihgra suffioihe forgbifer chserdheict oaly b imdanstofbricauinmnidyoiplioon
signals and_a slave nmediumto_ be subégct ed to magnetic transfer axe brought

into conf rehthedntsraaleside of heldainvhercihe; sleve medim andrmader cargignisbroasght ed
in that an. tic 4ds iinterposed between the hol der and the naster
carrier an@%?g‘}%ﬁg@ﬁ&ﬁ{ﬁ g%%?tﬁ?{; of dusts having a size of 0.5 umor

over is not nore thanAGopasdor 1S eoitadnef baid Mmudstef ichiticrf aritlislave hawdingn a

size of not less than 0.3 umand less then 0.5 umis not nore than 5
particles/cn2, generated fromthe surface of said elastic nenber. In 8

4



this case, said elastic nenber was forned froma nmaterial having a | ow
dustability or treated with cl eaning process for renoving dusts so as to
establish the quantity of dusts with a size of 0.5 umor over is not nore
than O particles/cn2 and the quantity of dusts with a size of not |ess than
0.3 ~mand less then 0.5 ~mis not nore than 5 particles/cn2, even when it
under goes repeated close contact and release with respect to the slave
medium Al so, a particle smaller than 0.3 ~mw Il be difficult to cause
signal om ssion in.vi eg of tgf Siﬁiie and the |ike 0{) attet\én according to

i nf or mat | WU BREHNE SPLAUSE FCPPRILE ta] 5 BrRTFSORHvesn the master @i er
s pref el YaiOlnddiem, WA ga otchd Rk e lEpoGed Maktrial 30 Talkses BOOL Pa.
The pressure applied at the Time of sald magnetic transfer is preferably
not | ess dlbsnconiack Wwhetebpanamdhagmetiouransféraared. Ma)X BdpBodhacedl n alddhdn on,

t he thickness of said elastic rregierial IS gref rably not |ess haaﬁg. 01 mMm
and bel oWRa8EFieiransen g¥as: P¥RTULeR OV Rle 3t TYHRBOEH © it bas higen dound Hbatk| ave
medi um i s V] i1Ze LAk b al i t-C [ [on in
the. di v ectPi oiSlch FRANAF kel dbBblitdl nph&Rl roHERdly oRRAREY ePleT

t he nor mgderipheggtaforldskly tcontacpel parfdtedlofr masedr chirfigr anld sBvpr gfediued to
execute magnetjc transfer in such a way that the slave nedium and the

mast er caheqasding tordhewrnalysis nefgHha ideppsiles matenitle thetse Were i myaherpaf t er n
correspongj LN ti t S . | | tact
W th cacrisifies TR iy, SafPohlASTIRAGER B AnRE e iR MEmBEL

di rect i orinferposed betweennthke rdastec thvter undsthantialdéd Yo%@ﬁzﬁﬁ% théstérhgartigt t 1 al
directcurrent magnetization direction. Servo signal is preferred for said

i nf or mat ilbrordew o ethangetthe ghnseirontass papabdilyy afithe mastaswartienanst i slavet here i s
provi ded rﬁe&ﬁg{le“ c transfer nethod in which nmagnetic field for transfer is
applied in ‘state that a nmaster carrier provided with an unevenness
pattern on a surfacerpdprent friventibAWedseddrcBBrddNnsdMRIdePMi G b tlte HBENEL i C

| ayer of a slave medium and said slave nediumare confronted, so that said
i nf or mat i peblen ragnistd. calhy objeot sifethe quresent daventibn ismagpenviide laayegnetic sl ave

di h teri in that th i bet i, d t [ d
Cai 0 o) avBaaRh @RPRGwS QYRR APt NgraHEy o end) oY dlrie Fhe
applied. &fepitibn of KignaP&RiRbPR WagRetRArhdTBst er carrier and said slave

medi unt IS used to nean the distance fromthe prom nent surface of
unevenness pattern ilm tadditium f thee cofivesdionahrasagneticatnansier tis thecuted flgce of

I ' .. Inth ion, “th ' is, 1 ~ 100 nm, alth h it
< pr of orREIDE & MASHE SPRECoRL 2 RS BRSO Slase SORERS ot saGhSTEH ne
mast er caghéRin 309s ?ﬂeﬁ\ld?reﬁﬁﬁ' PEMBER BRNbbSHbAIg OF thistetdaliéehd! Jlatdre

m ni mum of spacing is nmor nore and the maxinmumvalue is 100 nmor |ess
because imedminliihf theubktate @fnelose aontache uBedamseithg chaster ccaserf ahfeslaval and
the like of .the mgster_ carrier, and slave.pedium |n order t(% assure tcpe

a

spaci ng bBEHRER upderaaiction @l the Bme g positiapingrasi magreicgransier 18 5epeate
Suppor i N CHANE OMAitlorndl s G0 S HiabRE et lncl Btk NBaBE PP BBEe
surface of sal unevenness pattern, nmay be provided on a nontransfer reglion
out of t himformaatidre rwilk dicoabrddedhandretheeacamacy exf transferiewtilivi ieh delgeaded.

unevenners]f 1;ﬁ%ter n for transferring infor % on ogéno the slave, nladi um to
be broughkVithergQreothe paeieRaesspatieTnHs gensgiallynerptednwith, aymagngtifelaysb\enness
pattern her; i C pth a
D edet or ri"arq e fey ERLE R 1R n SRR fretha R PR b AR oA B B ey

Al t er nat i itds yepdatedly consmitdd evithoand eeleased framchnembar bbishee hediusepahat i ng
and supporting,the master carrier f&redmagneti c transfer .and sl aver ium

. . L rre
with a priegsheisdayes oaghe pagernscansh thedike yay e prstially deficiest of REelﬁﬁl&fgnt
inventio €l Vi | f.er S e :

o1 il ¢ ancisol SHeCsUiSeREe | FEtherndRRBRS) bF Hh BB 1€ deBARRY Y L Boracion,
applying magnetic field for transfer after the master carriers that bore
transfer information are brought in confronted close contact on both side
recordi ng surfaces of the slave mediumto be subjected to transfer,
respectively and received wthin a holder, characterized in that the
deviation in parallelismbetween the naster carriers of both sides is not
nore than 50 Vim and 10 preferably not nore than S Vim In this case,
the deviation in parallelismbetween the surfaces of both hol der nenbers
each retaining a master carrier is not nore than 50 Vim preferably not
nore than 5 pm Al so, the deviation between the central positions of said
master carriers on both sides is preferably not nore than 10 Vim
Furthernore, the deviation between the central positions of both hol der
menbers each retaining a master carrier is preferably not nore than 10 ~. m

o " 11" N o o o,



By setting the thickness of said material having elastic characteristic in
the range of not less than 0.01 nmand not nore than 1.0 mm it is possible
to secure a good close contact state. If this thickness is less than 0.01
mm the deformation of master carrier is restricted and | acks cl ose cont act
capability, and if 11 it exceeds 1.0 mm plastic deformation is caused
when the deformation of nmaster carrier is increased, whereby there is
possibility to make the master carrier nonusable. In addition, if a close

contact f W hin a
contact  { 9EREsd 5t A, TR SncbAGIAEE PRCIARkRIp APREYTHE SRR E L

it is posgdwevdrobeduplsy sach dithdgiemearries sibpensive, s astery itipbRanesetgedtat i 0
(SV/ SD) of an effectlve area (SV). of vacuum suction_region of holder and a

contact aiR$UPPraseing eosss for manufagiuring raagneticatesording URediwms, Bowanyayof

ci ose_ concie MpdRTRE PHE NP or ARl ol leefle BARERIRES prescure,
whereby it is possibigetgreSGHVENtURPVa8ROABEIVEd tih ROASIAEration oftHR fhbve

transfer signal qualit |f said area ratio (SV/SD) is increased to enlarge
the area cituatiosedpe echfof e quesen iovengioreds to prmwedcmnmgtne'aﬁeteamfersl ave

medi um the ? re actln on a.portian which, does ret,ain naste
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ratio to be not 't 1s possible to obtain required cl ose
contact in uni form \bh eadeliityort, martlbmkaelycwheacrnambiramsfyr mmnmdtmbasﬂg/ed

and to secure nsf r si Li t haqut ca nal omnm ssji on,
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the pressure produced by v cuu sugtion effectively, acts on the cIoT
cont act ed MAFt¢racRaless Mg iBnelose LpBtask dVith wach swkageopEs Efv&r
cl ose con A t
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el astic néfp@ainghyshe @@H&r@{suwl asitheraccyrasy ofithe snastaricagriers themselyesatsm or
over is O ﬁ@ﬁ‘% (fles/cnﬂ and size of not less than 0.3 p.mand less than 0.5
~.mis at ive particles/cn2 is interposed between a holder and a

master carrier when exeeUidsi oBgnglikic 6f sixmbblontitiien inhe waghalc pafédner
and slave nediumare in confronted cl ose contact with each other and

recei ved vnegnsticelly tragstrsred @eml@w aepdigmeby apprlying magg@tﬂ‘e figld &y tsansdRrst s
fromthe e ct
and | ar gel%ae?(tg ‘Et&rgﬁgg‘%é gﬂ%&%ﬁ@i} A‘Gb@\ &{rl e gfs "Iﬂg %%d in
the form cffiel@pesldeimetivei laﬁti twoemastee capiees oh dotic kides of tid slave insediiiml i ed,
t her eby reducing gap-fornmed extent between the nmaster carrier and sl ave
medi um ar OVeT§ lnm% edhriviecea um@éhpwer mgebatAnds pvesr mhi@gn@m @r @@d&hﬁn
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per for med doptsiC it BadrieRARr fduadl t&h%aﬁﬁﬂﬁﬁbﬁlfte%t%ﬂsﬁlﬁfb@{w% ke thastét at e
that a nmaster carrier and a sl ave nediumis spaced 1 ~ nm it is

possi bl e tearnienswddorh sistes s prlagedetiubacaer the dmissicyef ﬁgd&luam and
unevenness pattern of naster carri eﬁgnand to effecti.vel %bsorev

abr asi on of unevenneé]glepar? UIvepHan  Was B(Pncﬁb‘éeidt i'Bnf ra P%vgpﬁmﬂ um

and U”eVegﬁ@Eﬁ;n’P@ﬁ LRI, qfhlée(% 8t ¥f Bec prsent MivehtibAlisad HRVIRER mAgndiAave
medi um and unevenness pattern V\:hl ch is considered as a maj or reason of

unevenness can be reduced. Al so, because the unevenness pattern of naster
carrier and slave nediumare not in close contact with each other
deficiency and abl ati on of nagnetic Iayé@ can be prevented, which were
caused by the repeated close contact and rel ease of master carrier and

sl ave nmedium Therefore, the service life of nmaster carrier can be

i ncreased and magnetic transfer for nore slave nediunms will be possible. By
this, it is possible to reduce the cost of nagnetic transfer, whereby

pref or mat - conpl eted sl ave nmedi uns can be provided in a |low price. 13
According to the present invention, when each of master carriers is brought
into confronted close contact with each recording surface of a slave nedi um
and then master transfer is sinultaneously executed on both sides, if the
deV|at|on |n parallellsn1betmeen the mast er carrlers of both S|des |s set
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reference to the acconpanying drawings, in which: Fig.l is a perspective
view of main parts show ng the state of transfer of magnetic transfer
apparatus according to one enbodi nent of the present invention; Fig.2 is an
expl oded perspective view of a holder shown in Fig. 1; Fig.3 is an expl oded
view of a hol der according to another enbodi mnent of the present invention;
Fig.4 illustrates deviation in parallelismbetween naster carriers; Fig.S
is a perspective view of main parts showing the state of transfer of

moent i ont B rarpgat Bhufted SAPRHAR 4R QM RE ERRA SRS B R e

mat eri al ithe tdlesereontct @apdlsitisf detwenninhé usadec calory dnd shet heedirimpog ment
of the present invention; Fig.8 shows a basic process of magnetic transfer

accor di ng siultaneousrpegnaticdppsiRrambotbisidefe present invention; Fig. 9 shows
a nethod of magnetic transfer using a nmaster carrier according to an
enbodi nent of the present invention; Fig.lOis top plan and cross-section
views of a master carrier according to an enbodi nent of the present

i nventi On;SMI@YIOIJ‘Tj}ﬁE?N%H&Q view of a master carrier according to

anot her

According to an aspect of the present invention there is provided a
magnetic transfer apparatus which executes magnetic transfer by applying
magnetic field for transfer after a master carrier that bore transfer information and
a slave medium to be subjected to transfer are brought into confronted close
contact with each other and received within a holder, characterized in that a
material having an elastic property is interposed between the holder and the master
carrier.

Young’s modulus of the material having elastic property is preferably
in a range of not less than 5.0 x 10”° Pa and not more than 3.0 x 102 Pa. Also, the
thickness of the material having elastic property is preferably in a range of not less
than 0.01 mm and not more than 1.0 mm.

According to another aspect of the present invention, there is provided
a magnetic transfer apparatus which comprises a holder for receiving a master
carrier that bore transfer information and a slave medium to be subjected to
transfer within a closed space so that they are brought into confronted close contact
with each other, and a vacuum suction means for evacuating said closed space of
holder to obtain a force for close contact between said slave medium and master
carrier, and a magnetic field applying apparatus for applying magnetic field for
transfer, wherein the effective area (SV) of adsorbed region of said holder and the
contact area (SD) between the master carrier and slave medium satisfy the

following relationship:



enbodi nent present invention. DETAI LED DESCRI PTI ON OF THE | NVENTI ON Herein
bel ow, an enbodi nent of the present invention will be described in detail.
Fig. 1 is a perspective view of main parts showing the state of transfer of
magneti c transfer apparatus an enbodi nent of the present invention. Fig. 2
is an expl oded perspective view of holder showm in Fig. 2. The magnetic
transfer apparatus 1 shown in Figs. 1 and 2 executes simnultaneous transfer
to both sides by inplane recording techni que node, in which magnetic field
for transfer is applj2ed(§y/SDyrarsgic field applying apparatus 5

(el ectromagnetic devices) |ocated upper and | ower sides of a holder 10

whil e rotating the Wbatisy in thevpricssnt haertiony ghe anca of @dserbediregionf closad o

f ted cl tact .with d | id f I ' 2,
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at the sane tine. T rises a lower side press-contacCt nenber
8 and an uprpemssi parapreters-itcwas possibientoeobt@in anidome obosecsontit dapabilityibge

master carrier, 3,for transferrin serv i ghal ,and e |like onto

Toner st dSSihiE e GITIRG Heatsy) Aot Beich anddhe, sonactntsd (M) er
carrier 4 I ¢ 0f I i to it

ipper *si deo ekt Ml ddnldh TS e SHETu AR ooy BT OMBLSRB A 102
Imsrrber 6di(I$t\é’SD)s§d6t&t wie thé hagigm\m‘rldsiﬁesmm:rit gladra} ee‘ricﬁxsapld)rlr)bléin thathe
ower side press-contact mepber, 8, and an upper sjde elastic ne r.7
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Herein, the term "confronted close contact” is used to indicate any of
"tightly ceaneseteddesausecaappdied voltage wasttaodighth an extrenely small gap. "

One or both of the i d oRn er_ 8 _an er_si
press-cont act rrenbek)?%%garbb’n%ﬁﬁ{ 2’3’?463' Bgea@?ing& r}}i rgbvcggrs%uéﬁcp o?}‘:rcgﬁggeﬁo be
opened andccﬁhﬁﬁﬁﬁg%ﬂo@%r%&%‘cl&in%&, AR OPPEY side hakiber thah i rebdiRily nldVable

addi tion, said hol'der 10 conprises a vacuum suction_ nmeans which is not
shown, whetodiencartacted avithrmed sepasateddrom shishiames chamber, anda sealisgmaateriphce
formed by gljding.contact of..the | ower si ressg copntact .ne [ 8.8
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medi um 2 and upper and | ower side master carriers 3, 4. Although Fig. 2
shows a sifenmedrsoseid uppesside chamber andlowerside eharsber.n whi ch the master

carriers 3 and 4 ar conéironted i th boﬁh urface%.of the sl ave nedi. rHZ,
"t is possible to bASgraingle Anptier, Aspegt Of TheopEssiR iByeniipn, Fisks S piavided i ¢
one surfacg ﬂﬁgﬁ&?c Stirﬁl‘éﬁer”ﬁﬁﬂ)&fﬁiuss W}ﬁ&}?tex%%t!ég ”ﬁli%gheﬁd %fh'ifs%r B?)éaﬁﬂying

executed onto The one surface. The slave nedium 2”shown in the drawing is a
fl exi bl e dinggnetic fild-fordramgfer 2ifter @ master eatrienthah boreimfermatiomsigoalsragidrey

di 2a i.n the f. f,_di th i di 2a h di
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This sl ave nedium may be a hard disc. If is a hard disc, it is possible
to provi deisdnferpotaddrétwgepitie boldeaahd dhe tiaster camiersindeprefarsblylthe quantityact
menber 8 and ,u r side press-contact nenber 9, there Sl tiond ng, the

sl ave mdi%ﬁﬁ?ggz‘@w}g WSFZW ?ﬁ@'%n!é@t%"ro\ﬁe&rllsir@tén%ﬁet an apg‘%lc P theast er
carrier 3@% F S : i L { (a2 of
whi ch one sur tgggﬁhde‘létsgﬁafra ?%%&?%?Qﬁ%ﬁ%e%g r ngdgg?éf:g{:eg%gﬁrgﬁ éta
magnet i ¢ pribte than\bi peinticles/chds generatext frometheviurface od sait elastiognembérmachs of
said slave nmedium 2, and opposite surface is retained on the |ower side

el astic nenber 6 or upper side elastic nenber 7 by neans of vacuum
adsorption, respectively. 8



The | ower side press-contact nenber 8 of the holder 10 takes a form of disc
and has a circular top surface larger than the outer dianeter of the master
carrier 3, the lower side elastic nenber 6 in the formof sheet is nounted
on the central portion of the top surface, and the | ower side naster
carrier 3 is retained on the top surface by nmeans of adsorption and the
like. Simlarly, the upper side press-contact nenber 9 takes a formof disc
and likely has a circular bottom surface |arger than the outer dianeter of
the mast enngankh Siaid eldste miiber whelforfleShbm dRiHRGIal havihd Bl BBl gheet
s rmunte on the bottom surface, and the upper side nmaster carrier 47is
retained ar trd:aﬁaed)mﬂnaheammgqmocm five aernowingadissts po ias to @sthblikle the kigantidy t he

center of | ower, side pr -contact nenber 8, there is ovided with a
i 8b, WALCESET Oh Ao 6 Tog ik 5 averHs Mk eo 91 rartidrReRaEnsbitsr ¢ he
sl ave nedi t t S - LONt act
menber & %‘%ﬁ%&%@% Fiin 3 SERTRES Han 03 (R1Ela Bt Tl GFRECT AR,

out er ci r anofeetlemcé pdrtme/amm?peeVeal dhenrieamdengdesctepentetdeclose icontrcowinded

with a downwardly projected flange part 9a. Al though not shown i.n detail,
the di anettéleass vot iespegtite the dagmaediums ablsap i qfus phan 0. §aumfw1!1he
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menber 8, a‘?a@oﬁdiﬁgtéhﬁ‘ohhéﬁ@ﬂt@bé&ra%@fe@fedt he upper side press 17 cont act
nmenber 9 is installed to be able to inserted into the inner mrcum‘erence

side of the flange Ehctng)s m@@lu@wérsasd @éaspﬁengnb@hua@refmbpemos ¢3she

rel ations reas ;AN ver A seal in erial
such as %g‘hg QM% @‘2 E‘T‘ MHB% nt 33) oh®t h &Hr%srsu S P@ﬂlﬁ%eg?%e of
the flangeimalof sfid Iﬁﬁgﬁé‘tﬁ e dxFer ﬁlp‘r’@fe%lﬂﬁfrro@mbaﬁén 9BOEQ" SPa drid Nétifibret he
sealing material is idably contact with the inner circunference of the

fl ange parthaBé D lQlePﬂovI@raddlfd@l pheébwknmsazcﬁ sai@ glastic gnatatiahist prefarabler
press- conta H%er (21 has the side of the |Iower side

press- contnaO BP0 PB’r @1 i ng between the surfaces parall el
to the direction of /£ QaHA, Sﬁ%&%ﬂn@”of@(ﬁ?ﬁﬂ% feANSTaY, tﬁérﬁﬁé %dlﬁxﬂefseby
closing the internal space between the two press-contact nembers 8, 9.

seal i ng nepremoallslyrrmagnetmmj byeihitoal dibectommwent sna:gneprzelsen do rthaahrem[rhemf 8
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4 is changed due to change in thickness,o di um ster, caryriers
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into the internal space. ai r. passageway, . Whi c ni cat svmththe
sucti on hoqqé'reqtémf%ﬁcﬁ%ﬁtl?% ingetipeterkp gignsl @s%re&smd;g% progatipn. upper

S de press-contact RREBRling to SHSAUEDANLMIIN AR EAIAC IR Lond )
punp which is not shown. € vacuum |on air vacuu suc o
nmeans al | cvmdghnetit ritazisferl msthadeinvvhidhnmalgactio fidd fdetramstbe icapplical irethet 0 a
predeterm ned | evel of vacyum 18 At the tinme of magnetic tr nsf.er, féhe
upper si dest@iedBat & pstes carasriaevislednwith @Mﬂeypwspmggnb%@é@r ﬁ%ﬁlﬁ‘é@o
nove to b e
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sucti on, glng e |n or ma aces o e upper and
| ower rrastmed@m ateeéenfdontédd adlﬁtffahﬁalﬂﬁﬂﬂﬁ'hia‘tloheiﬁ afiabinedcslly tragsferrell t6lsaide
medium 2 into confronted close contact via the upper and |l ower elastic
menbers 6, 7, and nmagnetic field for transfer is applied by the nmagnetic
field appIylng apparatus 5 in the state éhai the master carriers 3, 4 and
the slave nedium 2 are in close contact,” thereby magnetically transferring
and recording the informati on such as servo signal. In addition, as a node
for applying a force for close contact, it is also possible to adopt a
mechani cal node for applying a nechanical pressure fromthe outside in
addition to or in replacenent of the vacuum suction node. The material of
said elastic nenbers 6, 7 has a Young's nodulus in the range of not |ess
than 5.0 X 10-5 Pa and not nore than 3.0 x 10-2 Pa, and has a
characteristic that when a pressure for close contact is applied, it allows
el astic deformation of the naster carriers 3, 4 so that the surface shapes
of slave nedlun12 and naster carrlers 3, 4 are to be |n confornlty mnth

o o




The thickness of elastic nmenbers 6, 7 is not |less than 0.01 nm and not nore
than 1.0 mm |If this thickness is less than 0.01 mm the deformation of
master carriers 3, 4 is restricted whereby the close contact capability may
be insufficiently secured, and if it exceeds 1.0 mm the master carriers 3,
4 are |argely deforned whereby plastic deformati on may be caused. The
quantity of dusts generated fromthe surface of said elastic nenber is O
particles/cn2 for a size of 0.5 ~.mor over, and at nost 5 particles/cnR

for a si zenfindiR! dyes BtV helliumMoBfidcletbedtinahad e babink BorReaiRhr

this corresponds td the condition ihat 0 particles/cn2 Wth a size o .
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~mand | ess than 0.5 ~n arg deposited on a sanple, .gfter the sanple from
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even if it undergoes repeated clgse contact rel.ease as to the slay
medi um 42 Me¢EMatl8rthg XPERsSOL, { macmgelsclq%@g Wbt aitoughif s BETeredii or
carrier 4 : i s du j tic
rember i 1PeRas 3% In EYERA A Son 8 olich) heRCRR Hesfl (AR 58 B
i nferioritediunt has eorcfosritad] itk stiffiideriteid vige ehinibhemsof Spaehy B3f 1:1@hagthere
menbers 6, 7 to be contacted with the surface of slave medium 2 are forned
in a flat aathe waximym valyetind OParmepr lass hesausesit ig difficalictonmaintgimhe

Whi | [ . h ' f h | | ed
coni cal - SRR S B IR 3h s fReio AR SRR ng el
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center (the height of convex part) is not nore than 5 % of the dianmeter of
el asti c nenedivs 8 bg 1~500 om, amvwpoding conveyr pary vétick has asutiaes highsr shan e

dium2 i i.ous| i by initial direct- t. tizati
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i's brought into cl'ose contact with the master carriers 3,"4 and magnetic
field for unexyaphess patterppfaretransferring tinforiationeentootheoslave mediumny talbe
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side or both sides, highrecording density erZiblg)disc or t%e Iﬁte I's used
as the sl alistaneeliandsBppditied methoat beingaypached maths¢achodther. madieenativelgdoisdi ng

| ayer of application type or magneti.c recording layer of nmetallic thin
i1 m type PO r Ham B & ARG B owpatadiig S SuprorGE ahe gRete n,
whi ch i s T ORfBAfdMMESRH Warks fEPEREL b eriH &ihﬁ{‘%hoe[‘P&dEté}ﬁxiH&Pyﬁbg&%SS 4
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pattern formed on a Substrate. As the substrates of master car

ni ckel , silicon, quécterdihgte angthessspeat ofitheupresait liwyentiony drdre $s psowviddet i ¢
resin and the like are used. The forEEtLon of unevenness pattern is

per f or med yN3aNGHSe FrAAYER APPatals 1liAa: simuiansously cexesutes: raestey o Rethod
of formn fl I [ I r 1 i

deposi ti o%%gﬁéqgﬁ%s%ggﬁj W@g@g&g ?%%Jﬁgf ho &@pﬁ? ?%f%l %%&lrrdeht@hna%s,terl on
pl ati ng nedamriers that bosd tragsfer tibfodmatidntdre Hrokght innconfrimed ctesearatitaxg and
per pendi cul af r.ecording, substantially identical master carriers are_used.
In the i n&?%&élﬁﬁc@%ﬁ‘ﬁ@g can@ricthecslave mediyp §o iy sppisetedyto drangfer,

appl yi ng i i r e J Nt thG . fi el rtses
ri ngs hape(rj’r% Eg%givg}}tegﬁ bgrﬁg%&g?s‘gﬁg@a e@’g%ﬂp?rh Ega%he r o%eni:rf’l Jcsl% etlslgocgvf‘ﬁ{e&hgfder
and appl i gsaraBélivh ibetweal thd master 2agices of boeh sided ipavaiot than 5Oqu; ank
direction in the sane direction fromthe upper and | ower sides, wherein the
el ectromagnets includes coils wound around cores each having a gap
extended, for exanple in the 21 radiaH direction of the slave nedium 2.
The magnetic field for transfer is appligd to the entire surfaces of slave
medium 2 and master carrier 3 by rotating the holder 10. It is also
possible to install the magnetic field applying apparatus to be rotated.
Furthernore, it is possible to install the magnetic field applying
apparatus 5 on the one side only, and it is also possible to instal

per manent magneti c devices on the one side or both sides. In the

per pendi cul ar recording, electromagnets or pernmanent magnets of different
polarities are | ocated upper and | ower sides of the holder 10 and apply
magnetic field for transfer generated in the normal direction. If the
transfer magnetic field is partially applied, the magnetic transfer is
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both of flange parts 8a, 9a of both of press-contact nenbers 8, 9 to be
fitted. Air evacuation fromthe internal space is perforned by a vacuum
suction neans, so that the pressure is reduced to a predeterm ned |evel of
vacuum By this, under the pressure produced by external force (atnosphere)
determ ned depending on the | evel of vacuum the upper side press-contact
menber 9 applies a force for close 22 contact toward the | ower side
press-contact nenber 8 via the elastic nenbers 6, 7 so that the slave

medi um 2 iysreRRAIYo GHolME B i) CIrH RE Cadtdhd QUPHatiBRSh ParARIshE betwoer
whereby the mastér carriers 3, 4 is elastically defornmed under the action
of the el aheisurfaeedhef both hdldendnémbexgheachntetainingse mastemcarrisirtin noemeteave

medi um uni f or wth det er m ne ressure, of cJose contact. After
o e then o0’ wity Trs BB BB Tare ek o i vAG: b e iAtiore Beivyéen the

h 1 t I j
PRl 8 o Gehthal EsitiBRs 3T SpRONSE SUFEHS O, Boeh! o' pieferablyict SR BaC
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hol der 10 is rotated. The, applied magnetjc field for transfer is absgrbed
into the gnembaseachystainingsa mastes sapyermiggietarebly nesmaereethen Kohume ¢ dss er
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nmagnet i zatfafthegtfdisthpecewhen ima¥6s dasriei8ton the&otiedides dr bbth hélder Alembers are
magneti zation of the other portions is reversed while in the case of

perpendijcm?frqrilﬁ%rQi ng, the initial mag][]et ihzati on of these portions is
Fever sod, “wher oy ¢ RECTRTER TA¢ PBleeRCiRleptioh. B dflerREid X Raldfi Reyine
patterns ajadtirecHmadteristi@bétn@ieh aholdePaR] 4 bRRErVabiél, Whén'thE Ai4best Canfier t he

sl ave medium 2. According to this enbodi ment, when t he master carriers 3, 4
are cl oselandcardlais swdiwumbarchbroughtidete opse leontach weithreaclyrather, dhe inaster he

t [ 304 d with I tact .f uni for.
et ng on SoREeR iRt B R BRCSeHREd By IBRRTSugs, WAdRGY iR seRady
the el ast i EBakiffim Z1os LohMAcEBeiNdeARS ARG Sardét diPilatdmettiihaces

contacted with the slave medium 2 are to be in conformty, whereby it is
possi bl e to establi By wseftihgr thec ' Youngi s mmadulual of satd materialiriades elastivout

enerating,an ap. bet ween t he sl ave di 2 gl ster carriers 3 .4 and
Do L1 anst AR oI THEROLIOL SIS BARS 0 & LD aa om0t gt fihohing ¢ o
the transfgy? Pé,tittg§ Péssfil%%@ebﬁeta{‘ oddrelo’é c6fﬁfa§:t Stafe. 3If the %Lﬁxgt’é‘ﬁqo'ﬁu?dﬁ

medium 2. I n the below, anqther enbodi nent of the present invention is

descri bed isnlesethan 5.00x {108 Baniteis mipassible doesechrd desuffieieng rcl@seotostact

hol der 10, there i rovi ded .a positionin {n 8 which is fitted into and
posi ti ons' SAREBHIY Pediure. e qlRuia matemal, APy ot ey BFneratede bEBEse BB ng
of | over  nabdgr AR SIbvARAGHET FiRBERRORANE IR YOUABS HBAURRSINdCEM N
of upper holder 'nenber 9 and upper naster carrier 4 are perforned either by
al i gni ng ahe f 167 Py, theemastet carriep ds hoi smeothly Hefdmmeddnsthepreguse fapdosd e
stage attachnent asuring mcroscope or by respectively providin

posi ti oni n@%kﬂ}r&eﬁ?ﬁl‘t’%s ¥ringreases MepsRace; atvegn 6#‘3 I%"Wi‘?f earEen rﬁﬁ\‘ﬂ der
menbers 8, r [ . Alternatively, the positioning of
central porg?gﬁ%?fstﬁg%tb?ocv%e?fngn%é%%gyggﬁﬁg der nenbers 8, 9 may be perfornmed,
for exanpl e by provByi seiting phes ithicknéss g fneaidh amatsrialhavihg edastics¢lmradterstic

posi tioni ng (%iﬁn, whi %h iiﬁsno shown, provi ded on %ne of the, hol der,_nenbers
and a posi ¥ BRiTABSH Of 8o gssdhan f-Glnmny pRd Mo Metgetha L mihe Hyis Rosible k0
engaged wi { t.i.Qni i nt 0 tac e ..y ns
of the hol%’jea}l}él]g gcgé%rglsdc%r@l %glégdltﬂs't%t]ﬁ'e aigﬁt\;lg% ?@%%ﬁ%f%rfﬁafﬁ%#fpéﬁalr |"13’ ;ml;eff ace
(top surf agefbrmhtiomef htustdsr cmadéris restiictedy ardl laekaclved contdcheapabiity, had der
menber 8 and the information-bearing surface (bottom surface) of the upper
master carrier 4 retained in the upper hol der nmenber 9 are installed so
that deviation in parallelismbetween tn](?m is not nore than 50 Eun, and
preferably not nore than 5 p.m The term"deviation in parallelism neans,
for exanple, the height h of the nost apart portion of the

i nformati on-bearing surface of upper naster carrier 14 along the
inclination thereof fromthe information-bearing surface of the | ower

master carrier 13 as a reference surface, when the |ower naster carrier 13
retai ned 24




in the | ower hol der nenber 18 and the upper nmaster carrier 14 retained in

t he upper hol der nenber 19 are oppositely positioned as shown in Fig.4 and
its value is set not nore than 50 pm and preferably not nore than 5 ~. m
That is, the termnmeans the difference between the nearest distance and the
farthest distance of both master carriers 13, 14. The deviation in
parallelismof the top surface (adsorption surface 16a) of |ower hol der
menber 18 and the bottom surface (adsorption surface) of upper hol der
menber 19 ;i L kael ; &2 f ; han
5 pm Thi o A0GSES N 3, PHaERIAORRATAE s Gt P B b Hfer

t hi ckness canderf isaincesssed heherdbyi theoois posséli]itys to ke theemdster anier non-
parall eli smg tween said |lower nmaster carrier 13 and upper naster carrier
14 is substsd fei-al |y caused by parallelismof the top surface of |ower

hol der menber 18 ang, bigiRAL PH SUEL 368l (URLUer RIS, WABAP Wardk ahd? 207 deT
to secure the parallelismof the above, accuracies in formng both o

rra?‘r;t) er carslawy medliim %écl:éitreda vafitlrrgﬂd holdemisnhade td bg mb@aihétli }l)brevdcu\mr sttiogher
menber 18 upper hol der menber 19 are required.as we as acgcuracjes in
f or mi ng arf%n qq%@ﬂaﬂnapﬁgf ﬂﬁb%km Possitle fo Applyan urg oy PIespe. m«f E@ﬁemer

19 of hol i I di gl Lt | n S u by
means of (He Ror dEf0Zs D)8 A bcbe, plda (L P NREUGATb AR o bl
central padgildéroas #tontaveireRdetweerchiehsterlcarfiet andsidve mddigem! iawhe raeder
menber 18 and upper naster carrier 14 retained on the upper hol der nenber

19 is set afol.2rmod 6.0 the slnge -medium awd master ¢auiern arebrowghteiato vaiformiclose
iti f the.t f t f 16 f th | d
onber 15 et psd ol S° R AR Bratte € EPraR pritutnewhBiEy Hortier
member 19 Adksiblk € ¥x8&ite RRbd TRAE dtiRaPankPerPRith ZOhighAeSaTel ﬂgnélf%%érlﬁgpr gsent

enbodi ment’, in the close contact structure by neans of the ho 0 which
brings t hesaighpesa ratid (SYBP) imincesased to crlargelthe area phelosed spacsrnidiplderoase
contact with o ite sides of slave nmediums 1 21, the deviation in

baral | of | SADORRAR BR e et cf et e Pissss sl f ot Patile
carrier l4yApd 86& A6V irétaiP MdsferPédrfiet 86 1applib@ fHEeRe (i6se! Oontaet bRGRastér

| ower hol der menber 18 and the bottom surface of upper holder nmenber 19 are
set not nuoragrichandsdave medivoh, ghereby alocxeasing ther forcé for Slosenconthet: ebByit i s

possible to, tealize close cqontact. of entjre, surfag in the contagt regions
of must or SHiNY LECAES 184 10, H MtpsS thaR Lifeit 13 POBSIDIS orORIAIN FHABHFMABHCe of

close Cont&ﬁfta&gﬁ ﬁrﬂ%bﬁﬁﬁi\gﬁé’tjewr‘fhé LR Ma&t%aﬁ)ﬁﬁflﬁﬂlcago&r eﬁﬁﬁﬁgg%ﬂtﬁpt
can be prevented. Tn thé close’contact structure, the deviation between
central poectreogsodirahsfersigmalsquality avithioat 1dcal signalipméssiorg sindrbycsetting thel 4,

and the devi ati on befween centr,al si,tions.of the top surface of the | ower
ol dor - morASEs 880 Rabs Fot yhote e, Reatte BPRliSL PERsSEE RoheblS HeBiseseSen, o

set not i infil 0, i tJnal
om ssi onw{%elireg?ggégipg#e{blte\é%g?g&éﬂtt a?%qeiﬁfa E}Pfggm Pocrlél??%és)gg oﬁ%glg? Oﬁ cl))?'h ei ng
| ocal | y apgauised! irs thet inastes camtertherabysshhiancingehe enflaamase.of sl ave nedi uns 12,

2L 20 o ST e SHRES SRR s o 5
generatio i i I in
She G mul rRE SR, ¢flecRYE bR U AGRIE RoREER SrlBRY P thasILaREE 1
are cl oselandcsiaventeeiumiand thhdomuerfoackse ebntabeissinexcased;dihersbyt anihiform

respectively, it will be possible to realize good, magnetic transfer of both
si des by cJfse pntagh state c@pvbarobtained.n élétwapngfpm% ‘%n@lloé%rﬁoiléﬁa 8889 ions

within th r 3,
14 1's ads g Rt Enly JREESyed Ut ORIt MECRUIE FaRNe o BE pRise’R; Wikcby!
adsor pt i onlosaindignal drhissibh, will netlehothieredast er carriers 13, 14 are brought
into close contact wwth the surfaces of the 26 sl ave nediunms 12, 21,
respectively, thereby enhancing and correcting the flatness of naster
carriers, it is possible to obtain bettq cl ose contact of entire surfaces
and thus to transfer and record nmagneti c patterns correctly correspondi ng
to the patterns fornmed on the nmaster carriers 13, 14 onto the recording
surfaces of slave medium 12. In the bel ow, another enbodi nent of the
present invention is described in detail. Fig.S is a perspective view
showi ng the transfer state of magnetic transfer apparatus according to the
enbodi nent. Fig.6 is a crosssectional view Each drawng is a schematic
view and the size of each part is indicated in a scale different fromthe
practical one. The magnetic transfer apparatus shown in Fig.S conprises a
| ower side chanber 31 and an upper side chanber 32 in the cylinder
structure, a holder 25 which receives a slave nedium 22, a master carrier

~ ~ o o .= e o S ~r~



Al t hough Fig.6 shows a node of sinultaneous transfer in which the naster
carriers 23 are brought into confronted close contact with the top and
bottom surfaces of the slave nedium 22 respectively so that sinultaneous
transfer for both surfaces can be executed. Herein, the term "confronted
close contact” is used to indicate any of "tightly contacted state" and
"oppositely faced state with an extrenely small gap." 27 The | ower side
chanber 31 of the holder 10 takes a formof disc and has a circular top
surface 31 a | arger 3 inVe RS f i and
the | ower side mst%&@%?ﬁpfégéﬁqlg@rbet al’ﬁiggﬁc?rllét e’ﬁ?@%%gméééféﬁ‘%g%y
means of apmatipt b dustschavivey kizeeofi b armasi mgrtin® pdrtistescmfearksiz2 4f not

t her ebet ween. The upper sjde chanber 32, takes a _form of disg .and Iikely has
a circul ar e%@@rﬁ-édﬁmé’é@ %E& thaty Ber Mthinat W@Sbﬁﬁ’érpaa‘il%lﬁi/%g 1§ finteRROSEAy e

medi um 22, i r I f.0r I t d e
bot t om suiiaigdh 3 HoIGer 8 mide, Partief s e liRg Shag e SARITC 8, 181,
surface ofmidier eArdiel iaadnBARE medum Tdie HRRIrontél CRsBcontAe Wil eheh otk 32
are capabl e of perfornm ng contact-separation novenent up and down and

adapt ed t andowpeized veithinghe hgldaredeposited maaterinkedue tgennaration of dostsdoml ose

contact w oth surf.aces of, 1he,sl ave. ibum 22.. The sl ayve. nedi um 22 may
e sot - on PRETRNS, BEMIRF 1F apullf e BT MIRSIHE Bor PRe VA T BRRfiS o
chamber 3%e8udifigPignaldeivion) ad Yhvasldbi Rieedtret 8ddéfoaned ipatie & cd
the outer circunference of the upper side chanber 32 is provided with a
downwar dl ydepesited materialawhen ghe tfogepforsglose agntanbis appligd, ithergby ateducinge

di aneter of outer .circupference surface of the fl.ange part. 32b of the upper
Si de. chantkap-iesied SKERT JEOVASH, (R emaF BReEHOb A AEve CRPGIN craHed B6y f ace
of the fl ; 0 ' ; e
part 32b aFPORRe, afertal? wlchy Sl ShilSsiGh OFORE ghten® Bab TR nidowpd AP

i nto the ithaguality tramffer signalsahntbecenhlancggk part 31 b of the | ower side
chanber 31 (the rel gt.honshi of great andﬁsmall s(%zgs rra% be reversed). A
sealing material 33°4ic¥Ptalf tBermAgnGlic franHeemehod 0 thederseat iRYARGelice of
the flang 2 t Fh S id i i
mat eri al ?36? |ﬂ{srhlse Iai @i %Chc%ﬁ?égg&vahﬁg%h@agﬁﬁg ﬁglﬁir %:éuf%?%l@ g]@e%ﬂgfséﬂe:itifapgnge
part 31 b mésteheafrienendsi dieve mediem Blspachér +HOOUppeit i pssitharbeedi®? has

noved to the .side qf t | ower side chamer 31,. and perforns sealing
bet ween t HECHQR{RIO ECifgﬁ’&F‘V%?n the shwegmedim Andopneysmngss Eé‘ﬁ%fﬁa?* Gpaster

novenent (& K i i . 28
P’ chanbSrbigh ofig16 eteibely e MEAbl M BEuEd AREE AR BE aRCtiRCet
si de prespositivrang ofrsteve ddedivine ahd! degvedesss pattenn, dexpetiallyhbecarise nther
structure all.owing the coTtact- gpar ati on novenent of the . |ower, si

. e
chanber 31rigHgn hspueerstheeslayrmediim and yneyenness pattgmavhichds ev%%é%regaa@e is
seal ed by t J r oAl Lot d at e
can be sec@?@g%%ﬁ %@%ﬂ%gﬁ?%&ﬂec %6?2 é&%’}%? él]'tcl) o[p ﬁéﬁl g?%@%g%‘rgg?%&rﬁ 22
and nmast erofcatasteer catdet wadt slacdangdiunn akdink Nigselosé ntace withi esrh2athenmst er
carrier 23 nd elastic material 24. Fromthe bottom surface of | ower side
chanber 3deficiencyand ablatian of magnstic dayrr canditmpievented, whigh wermeaused byc
s2c are prgbeglethed IRRE bONGL: ShCrGOAIDEE Mke@ baliPRe g’ doveNALRRT, 52
are connected t0 a rotary nmechant smwhich 1s not shown and rotated In
uni on. | n Hedefdrethetseevicolde of nttdtervaniiar cahlbd opgwvé dnlymagwatiet traisfdrol e
27a of vacuum suction neans 27 in the_area of top surface nore innper than
t he fl angdopaarezlavs mediumey wild becqrossible. nddy BHs,dh iy pessiblg to sedugerthe cost
passageway. 27 L.ch ni W i h i o) in
t he | ower osfizalga%i{%@béf . e\&ﬁéﬁggd p%%o%xﬂgt-gﬁﬁélegéeh tﬁ%‘g%éﬁ%fﬂr!iin{ O{a&fﬁa shaf t
31 ¢, and grenR@tiach It privécuum punp which is not shown. The vacuum suction
of air by the vacuum suction nmeans 27 allows the closed space 26 fornmed by
t he upper side chanber 32 and | ower side chanber 38 to be controlled to a
predeterm ned | evel of vacuum By this, Ehe sl ave nmedi um 22 and naster
carrier 23 are set to be a predeterm ned pressure for close contact. In
order to be in the above pressure for close contact, the effective area
(SV) of vacuum suction region in said holder 25 and the contact area (SD)
of the master carrier 23 and slave nmedium 22 are set to neet with foll ow ng
relationship: 1.2 < (SV/SD) < 16.0 29




The effective area (SV) of said vacuum suction region is the projected area
of the closed space 26 which is nore inner than the flange part 31 b of

| ower side chanber 31, and the contact area (SD) is the area that the
master carrier 23 and slave nedium 22 are practically in contact with each
ot her, wherein the the vacuum suction area (SV) is set to be larger than
the contact area (SV) by 1.2 16.0 tinmes to obtain a predeterm ned force for
cl ose contact in accordance with the vacuumlevel. As shown in Fig. 11 (b),
the surface of the mgaﬂ;ing t6 &R e [tk deaht afvertRPY, Qo BacH BY Mastetdctietdis

sl ave nmedium 52 and the in ornatlon-bearlng surface formed with the
unevennessbrpaghteintootontented close icont®d withceadty serarding surfacalioft arsdaveoh =

1 nm~ 100 _nm bet t hem and neti.c transfer is executed,by,appkving
ransfer  rRGTUR ahR: Brh TR e & s pBowTY cideliTan Eanadtar 'S,
opposi te tqvidtfor M phlllelBABitWeeh i tBE Mndddt cifieds SLBYHN sidb I LETRIdt Aok OF
exanpl e, servo signal) according to the unevenness pattern of

i nf or mat i dhabed) pmy sl peferably nesmere chan iSepms8 is possihieto obtdiy uniform

transferred and.recorded on th netic, yecordi and repr.oduci ng, l.ayer
520 of sl MIREIPHPRAACLIVARERR IF i PPSSIbe1t £5%01VR Sidal ARHsYon, 814 bl
only one-si LG i | Agd r, Bs di um
For” converl Same T pacafie ERALENsIH M ORIE' ey FHla B RenSElhEdF
recor di ng quadityepr oduci ng | ayers consi sting of magnetic |layers formed on
one or both surfaces of a support. The specific shape of nmaster carrier
used for applying the transfer nagnetic field in the state that the slave
medi um and t he unevenness pattern of nmaster carrier for transfer are spaced
by a distance ~h is shown in Fig.1O Fig. 10(a) is a top plan view of

mast er carBREEF ANESERIPTIDN) OF STREDRAWEEGSi onal vi ew t aken al ong the line
-1 of Fig.1l0(a). As .shown.in, Fig.l , the master carrier 53 is forned in
t he shape of disc, in %PW%@@G&%P@%{H@@VP@@%W@M& @ﬁﬁlﬁéﬁe‘{)wlﬂgt
lines is t i : 7 it.h an unevenness pattern for
transferrf%gﬂ?%gﬁﬁig%fgﬁogltgg?ﬁg&gﬁgééiﬁggﬂﬁ%$ And, the regions of the
inner circunference dfig.lous exr petspectivenéeweobimdihepintsashdwing eheé axstatedofir e
non-transfer regi ons 55, 56 and supporting convex pg&bs 57, 58 are forned
on a port i &¥sEer efimageetiq ?raméf%appaéa%ﬁgc@ﬁ,mgsm ongembedipasat of the presest
forned on jhe hgii phery of inner non-transfer region 55 in a ring shape and

i . .
anot her convéx part 58 is fornmed on the periphery of outer non-transfer

region 55 in a ring shigpeis Asexgiloned perspediveXibv oft dBoRI¢p plRGWh g Fi@np.ex
parts 57, 58, which fornmed in the inner non-transfer region 55 and the
outer non-transfer rdyBeh iseany expleded veey ofr @ hpliesr agapsdingn do parptheent
surface of d .and the difference in height between the
surface ofm§§%®gggggﬁﬁgggﬁﬁgﬁiéﬁgﬁ%%&nent surface, Oh is about 1 nmto 100
nm Fig.lQb) shows thig.4ilhseratesdeviatioh mpdrilelions betwey master b@riefs;one dot
chainline. As shown in Fig.lQ(b), unused regions of the inner and outer
circunferential margilig-%anis & Perspepiive tviey ebmain parts shewingghefstatgeof

mast er cargt] e tjc fen i e ed in
the. ot at o GEFer AE iERnhAEE pPEabS TR TRPDE oS B sBbolimEHESE I o
of slave nmdiétinibdentforgpaced. Therefore, the friction between the
unevenness pattern and sl ave nedium 52 at the tine of transfer is
suppressed, whereby tlfig.taisraetossrsestianad yeevopf baldegnness pattern can be

i nhi bited and the serwi ife of sfer..canrier can he.lenathened.

Furt her rmor o because 184 e dRBoSTEL Hassilfl indfreCBReltic SARME R Bpuayus
medi um ar eadcbrdifBte Ghoter Rnfsdimehnsf thel preécht 8@dvehtion; peel of f these two
medi uns and separation of |ubricant or magnetic |ayer can be reduced. The
master carrier 53 shdig.8 rsheing. hGasierprosess of myagieiise travsfev eacoosding 87, 58
in the non-transfer regions 55, 56 but the convex parts provided to prevent
contact between the unevenness pattern of master caxrier and sl ave nedi um
may take a formof spot or circular arc,gnd also may be positioned on the
31 non-transfer region of the inner circunferential side and/or the
non-transfer region of the outer circunferential side. Fig.ll shows another
exanpl e of master carrier 53" for magnetic transfer. If the information
transferred onto a nagnetic recordi ng medi um by nmagnetic transfer is a
servo signal, the servo signal is generally recorded in servo fields
regularly and equi-angularly positioned in a disc (the servo information is
recorded and forns servo field). The region corresponding to the servo
field on the master carrier 53" is the region depicted in a |linear shape in
Fig) 11 within the aforenenti oned transfer region 54 shown in the master
carrier 53. Only in this region, an unevenness pattern according to servo

Y - r o o o



The stanper nethod conprises steps of: formng a photoresist on a gl ass
disk (or quartz plate) having a snooth surface by spin coat and the |ike,
illumnating a laser light (or electron beam nodul ated to correspond with
servo signals while rotating the glass disk to expose a predeterm ned
pattern, for exanple a pattern, which is radially extended fromthe
rotational center of each track in a |linear shape and corresponds to servo
signals, onto a circunferential portion, which correspond to each frane, in
the front gmetharcentddirleat of 8 sleserktfiv@midier . the photoresist is devel oped
to renmove exposed portions, and thus a disc having unevenness shape forned
by the photoresist i Fight showsia Netttod ofi magnebadranstdr udieg sumfstee carrier
unevenness patjern of the disc atin el ectroformng) is performed on
Phre Cour  acbotdif o n coodinett obtH S FIVHAR: Chevenness batt or - of
positive form and thg,q¥p$d rtéégel'aﬁ 258! §HsQidctibhoRewie of §Cma§cr}9f Sarrier
substrate is used as a-naster rier as It 1s, or after coated with a soft
magnet i ¢ laygerdiagdo anpniiceiimiengof tHerpreserthirvemmneandss pattern as desired.

A substrate having aIpe% tjive un;qenness attern nay,be@Pre,ared in EUCh a
manner that the firstfi8ildclsi 3 top Rl Vigyw ﬁ&é‘pﬁ‘raéteé COERINRFCOr SRS AR t he
second di Séinlgédiﬁ{e?ﬁgges A fRenflogUbstrate having a positive unevenness
pattern may be prep reg In sucﬂ a manner that second disc is plated, or
cured after press coating a resin solution on it to prepare the third disc,

and then t t.hi i i te and, a pattern is forned
on the gl ﬁET&q%ﬂﬁéjmﬁm&nggE&mﬂ@N?he glass disk is forned
with hole by etchin o] | dj i i e r:esi i ved.
Thereafter, the subg¥%§Pegﬁg§ngnf%?%ggﬂ?%mtﬁz %%nggggﬁﬁé§§éegg¥?ﬁgg above.
For a net aldscribadhiredetall. f Big. dulss pertpective viewNf mainqartsasholdng sleslstatnof as

pl ati ng nmet hod for preparing such a substrate, various netallic, film
deposi t i orir#steroat magaetiai thinstemarnasatus Any embodimentof the praserf ByvenkHgn.
sputteringg;,l i [ eg . ukevenness pattern
of substrg?é'?ﬁ%?g%%bggbggﬁ&gﬁgﬁﬁgﬁgﬁggg?°$§§6§§ e?3§ﬁ§'?h the range of 80
nm~ 800 nm and noThepnagmstiabtranifor appamaasge shbwhObh Figs: 1686d Prexdoutéhe
case of servo signal,mkgjs unevenness pattern is_forned to be extended in
the radi alSimuliagpeouiransier tocboth sides by mmplancrecprding it¢°i't1’(*|@1€‘r B@ds) 10 whigh i s

0.3 ~ 20 ~ . Ci P (s.,0.2 =~ &
beari ng serg\k}gx[‘1 %}c;ﬁ%f&%f%@%{e?olﬁ,aﬁ):f}?itelﬁsﬁiraefxégpggc ;fO{E @er}\%ggﬁng z{rf)i%l}agtf\?l%gét h
| onger t haletonidpnetier éntited) loeagdhuppdrhamd t1bwenRoded bARJASIdel f10 Rehile

substrate 1s forned froma ferromagnetic material such as N, it may
possi bl e tiotatingthechalden b iwhieh has brought mpasterccastierst3, £ it spypfrantedatiose

coating th i C er. veh, 1t ticAl ayer W aod
transfer cﬁoﬁ%’g'{\ghhs 4pge¥i@dclfgjg‘¥ ds,ld%SeP F@r Q?ygﬁlg&ﬁ}ﬂnc%h?%sg © t)%‘éé(,lg’t g&erﬁk}y t he
substr at e inforn@itieCbdrndim the MYdbtéraipher 8, 4B RapRdticallly transfaeed avdlrécdrded
provi ded t he na%netic | ayer. The magnetic layer is fornmed by nmethod of

fornmi ng a entphoth surfasesrafi dave medinm 2| ahthie parse til means such as vacuum

d iti t hod, t,t ki thod, | t d | ati t hod
and the 11 ke ustng dnsdiotdor o FEbBARes b 20v Bl SbMe Rl RimBelB AT o °
nagnetic | sidePpreS-cahiad metithlr 9, 6RMirddeivésahl lowaZside Mhstéiecartike) fofe,

Fe alloy (FeCo, FeCoN, FeN M, FeAﬂSi, FeAl, FeTaN), Ni, and N alloy

(N Fe) cantransfesing a sy sigral @anddlie hikeemtalthe veermedioresonding Gorfiace ofi ghe

t hi ckness qQf magnetic,layer is eferably in e range of 5Q nm = 500 .nm
and nore. pREYERINGET 2 Bhanesh shieCmanes et 485 FRitFrie MipRRRIAR Ry o
Lo provi deasta RERIPEIghAN ohfY e SptSch shde MG durfite GH R4V fedRlin 119y
magnetic | ayer and | ubricant Tayer may be provided. In addition, it 1Is
nmor e pr ef eloatdrsidef elastar mearter 6 iDLeEpbsddibetivedn theSlowen sideimastenbairgeard andayer .
An adhesion-reinforcing |layer such as Si may be provi ded between the
magnetic | ayer and protection |ayer. By this protection |ayer, the adhesion
endurance wi |l be enhanced, whereby nagqgtic transfer can be executed over
a nunber of tines. 34 It is possible td manufacture a resin substrate
using said disc, and then to forma magnetic |layer on its surface, thereby
using it as a master carrier. For the resin material of resin substrate, it
is possible to use acryl resin such as pol ycarbonate and pol ynet hyl

met hacryl ate, vinyl chloride resin such as polyvinyl chloride-vinyl

chl oride copol yner, epoxy resin, anorphous pol yol ephin and pol yester and
the like. In view of noisture resistance, dinensional stability, price, and
the li ke, polycarbonate is nost preferred. If burr is present in a forned
article, it may be renmoved by burnishing or polishing. In addition,
W-curing resin, electron beamcuring resin and the |ike nmay be applied on
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35 off nmethod, the surface is polished, and if burr is present, the
surface is snoothened sinultaneously with renoving burr. In inplane
recordi ng and perpendi cul ar recording, substantially identical naster
carriers are used. In the case of perpendicular recording, the

magneti zati on of slave nediumis perfornmed in such a manner that the sl ave
medi um previ ously undergoes initial direct current nagnetization in one
direction, the slave nediumis brought into close contact with the naster
carrier, apd foken HRENGeLEcoR@BS mb& 8X%nM! &4 W&paha!aasﬁ@mﬁhb& fpeld
for transfer 1n the normal direction substanti al opposite of the

di r ect i on inferposedi dtwden ¢t upperrsede mastgn edirieatd amd thehgper sidehmresagomactc
field for transfer is apsqrbed into the netic |layer on ¢l osely .contacted
pr oni nencé@e@ge s tehergyy &Peé?,arﬁr?ﬁn}%?ﬁéazig‘c ea?enr?%\‘éﬁeﬁtﬁtfa"t 35‘%’31 rigmg

por 1 ons SOEheSPRAGLAGS An\Re SUARPYAY HEAENGETATS § SHEY ShtrolBE bk @

rragneti zati1on pattern correspondi € unevenness pattern can be

recorded aiontdwe withwachsuifage ofeke sldveemetame 2reiensin] thel 6gad,i‘Redfrofted he
sl ave nedium a disc shaped nedi um formed with magnetic recording J)art
(magnet i ¢ 4laseeggntaet”de disedite edicate ant of Stighthe eentaptedstate” andh‘faeed state

hi gh-r ecor dj d i flexi ble,disc, hard disc and the like, and the
magneti c r‘g@g%&leﬁ% eggéljy SF]_?ﬂc%&W_si sted of an application type magnetic
recording layer or (eleadd bethidfithe lower §iu@3r)@@gmﬁaa hembed B ngd @Rk sids t he

magnetic material of magnetic |ayer, Co, alloy (CoNi, CoN Zr, CoNp, TaZr
and the | imeys-contactrmennhesyd @re mourteddni be msiallypmorahlesind ppearateddaahe) |

i, and Ni_al | ' b d. It is.preferable jf th
e a1 | 1SRN GF B ePetRipebhelySh TR T ok oh i BORRbHGm,
Lhe same dii@fbldef 18<onlistidB@Noliin ukidndABAt WHicHIiS @Bt 6w, WRERAE the

direction in the case of inplane recording and norna irection in the case
of per pendvasuliar sucsioordeans) inhbles atrsef the inteniad apacer fommed bycsdidihg centacuofd.

And, i t i d ' i i sot {0 the undersjd
(suppor t *SP8dpWer SRS EonGlb medrbe  and uppEr SRS uesy cordact etihiy 3 f0
non- magnet jegudaftfe pR¥&ire dftthf: $ntefthy ls{cfédtlﬁeféo‘i"?ﬂ{e?é 6$lﬁi1ﬁﬁ%%fr;ﬁalrceé£dél{%gg '?'a

and lattice to the magnetic layer. For this purpose, Cr, ,
Cr Mo, Ni AlgorRactanfaaichslave kedimm 2usretiupparranddomer sidei thastedcartiers3f4r ned wi t
a groove deeper than,.depr i ops, of unevenness pattern in a reqion, which
corresponds to the %A&LQ%SE}SSE shys 8r§"6‘PTt§H‘Ef§lsrté‘F}§?‘iﬁmﬁa§1t‘éﬁf’og‘h?‘ﬂrif%?esat
the time of FRRHHEHkE0ATES 3hd 420€ difoflictuith iR durtated 5f AWl
obtain a substrate have a convex part, the surface of which s higher than
t he prom nmedivwwlf #de possiblesodringss naater earrierbtnedrifrented kb semgntct svith
transfer may be .executed using.a conventional .npster carrigr, which i s not
or ovi dod PIHSUTa oM Sy BRG Bimpsty 1k SCaeatial Hanster, MaYebe sgRtted Gpto
exanpl e, tfe %u}f%%_ can serve as a holder for supporting a nmaster carrier
and slave nediumto be confronted so that the distance between the

unevenness pattern dhetstevermediam 2 showarindhel dtdveinglis aftexible discinewhiotiaim i s
enbodj.ment, nmagpetic transfer  was

to be 1 ~ 100_.nm According to sai .
execut ed olhuolgﬂﬁvé speihed 8 tﬁﬁ&eﬂtﬁs @ [e4P lasgn%ankﬂ%mmeaMP?éﬂw% of

t he sl ave I : r | he
rosul 1o obyETee ol 268 Bcorkliy JRBLEL A FirBlen WRLS ARBESTyed
carriers wn ahe bath suefasdéscof padiseshapel base forneidefroad 8 Déxibld polyethydee ~, m
and O S ~.m respectively, were_pr eggr ed, ..and magnetic transfer, was

separ at el ytessphthalate and tigdikerashhus slaye medivinymay bes hoard diser Hhiwa batdween

t he each nxg riet: . (Qis f t oM .
sur f ace of Crbielt A dranivis o Brdvidéh RSitioline reb'¥ath dfe, I0Reb R BRE.
each sl ave nedium was set to O, 1, 20, 40, 80, 100, 120 and 150 nm using
each of the master carriers. C N nmeasurenment was performed for transfer
signal s of each slave nmedium which underwent magnetic transfer under each
of the above conditions using an MR (maqgeti c resistance effect) head.
Herein, read out signals were frequency "37 resolved and ratio C/ N between
peak intensity of first signal C and narrow band noi se N was neasured.
Assum ng that the value of CNis O dBif and when the




master carrier and slave nmediumwas in conpletely close contact with each
ot her and the space between them was zero, the relative value, OC N (dB)
was cal cul ated whil e changi ng the space. The results are shown in Fig. 1.
Table 1 A naster-slaveSpace(nm 01204080100120150A
transferpattern-reverseinterval

(gym0.10(dB)-0.1-0.5-1.0-4.0-6.0-8.0-12. 00. 300-0.4-0.7-2.8-4.5-6.0-8.00.50
0-0.3-0.5-1.5-2.1-3.0-4.1 As shown in Table 1, depending on the space (~h)

bet ween t RpntiRe WesNBESS thl'@gjeﬁl’sidé%rbh@éoxﬂﬂ@t meaber 9pticieby posditivaing the
decreased as ~h was increased, Fromthe test results, it becane clear that

i f the naslave medinm togatherewith dhie mpoaearniare 3t dansfer accuracy is seriously
deteriorated and it i.% ot pr.élcticgelg. I\/Ban\r%hi Ide in order to inv.est4i ate
endurance of a rrast%?l c YT P ames rfé{"é'élelb G PR ?’r@‘ai eracaﬁflﬁf alTty of
mast er carfpiibd A4RIiIRUPAICHIRES bfl WhthSGHER s Ate hdsOR tARGfed iRfdthmtiohYbdakitgs Of
magnetic transfer were executed while setting each naster-slave space to O,
1, 20, 40,susface fommed bp a magnetin p@&rn wikth & dosalycontasted/with the eecording

nnD1204080100120150endur ance ,. . . 3 .

of 100abov SHBBYER Bh YES RN i v &b GPBRRIL: Biachds IHBREd R BI9VIH Ei01000
1000t | mestdipgat mERdet TS & téi&@éfa?ﬁ@%f@ﬂ@&@b means.of vacuum adsorption,

of nonenonenonenonenonenonenonenones| ave As |nd|¥at e(il in 'Iaabl e % |r‘? %as
been foundespextiviely.magnetic transfer is executed in the state that a naster

Carrior becomes det ABFH9BC SbPnEHUCHBIY TPFReL SR hotder 10 fakes a Tor <
of disc and has a circular top surface larger than the outer diameter of the master
carrier 3, the lower side elastic member 6 in the form of sheet is mounted on the
central portion of the top surface, and the lower side master carrier 3 is retained on
the top surface by means of adsorption and the like. Similarly, the upper side
press-contact member 9 takes a form of disc and likely has a circular bottom
surface larger than the outer diameter of the master carrier 4, the upper side elastic
member 7 in the form of sheet is mounted on the bottom surface, and the upper
side master carrier 4 is retained on the bottom surface by means of adsorption and
the like. On the center of the lower side press-contact member 8, there is provided
with a pin 8b, which fits into and positions the central hole of the hub 2b of the
slave medium 2.

The outer circumference of the lower side press-contact member 8 is
provided with an upwardly projected flange part 8a, and the outer circumference of
the upper side press-contact member 9 is provided with a downwardly projected
flange part 9a. Although not shown in detail, the diameter of outer circumference
surface of the flange part 9a of the upper side press-contact member 9 is smaller
than the diameter of inner circumference surface of the flange part 8a of the lower

side press-contact member 8, so that the flange part 9a of the upper side press-
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about 100 tines, while if magnetic transfer is executed in the state that a
master carrier and a slave nedium are spaced, the magnetic transfer could
be executed over 1000 times or nore. In addition, when nmagnetic transfer
was executed in the state that a nmaster carrier and a slave nedi um were
spaced, the slave nmedi umwas not danmaged, although the slave was danaged if
the master carrier and slave nediumwere in close contact with each other
From the above results, it has been found that the spaced distance between

t he mast erco%@dc&'rﬁém%ﬂ 951|s6m§tall8&“tél rBeaﬂﬂéQBrlhé’ér@ed ﬁ{torfﬁgfiﬁﬁérccﬁ“élﬁﬂ&fr&ice' S
fromabout 1 nmto nm Next, evaluation tests for the above

enbodi nentssde wifi ¢he vﬁaregepqxaﬂorﬁnedfvﬂhel ¢owerr \sidey pressseontactaneembers 8arfthec| ose
cont act co%%t 81515 ftor each, of ﬁnbOdi nments wll Rhe RSs}Se i bed. < Ll@?}ratl on
of Master 1p-olgreat %%daﬂﬁé SHES HBY RALCYE¥E )i n é[ﬂ&gur%‘ Hakst

carriers. Al i f i t
Congt b of GHE/PHE i€ B0t oBwhsis RAFREA U AGYIESHAfIEH S bIRE et

posi ti ons pafrt Qﬁ)of tH® upper mdmprafs aamactrmembeh®, iradhidh ther mhngnnaté\mhh;ser of

FeCo 30 at% f or med o a N supstr soft nagnetlc Iayer Th f| | m
t hi ckness %ﬁé‘\gﬁ f}’fﬁ‘ft WH lrglsaptrsvmgaemf‘ee é{% pert &a of thezl Opier S1GL,

mror ) a”%r[e&‘? o EU‘#‘{“F%%%} gl Whe R“tﬁé é-t &Q’%@ﬁ% @aﬁd GRofEd R Ve

Medi ums> I'n"a epr| Ion a spat éring appara Us

avai | abl e siaientsfﬁlm hauexaslh’(éqhesstmntm xﬁembam%) and perfores seaingdrtwesdiidrd t o
1.3 3 X 10-5_Pa ( rr at ,a rgom tenperatyre and then 1 ncreased to
0.4 Pa (3 wrf@@esmrtﬂ(he} toghe dtrﬁa@m pﬁgoatfagbﬁepamyommwmmm&%@l girectipr)

rodi um  hafareyscORaehE Rucnal wpach, bekect BE BRRBRS; HREY e BRI £, 99
density (NEie Sdaling/mdiefialhaSbismbuitd diPtedower kileGsresd-E6ntadfl méDek 8/ m

(2500 Ce) was prepared and used as a slave nedium <Method for Testing
Magneti c Transfer> Tfheoh@ﬂéprtkﬂ riakproyedad iint tesicylindér stryelre cof thdcro 398
kA (5000

i o0 it g this TBRe -GG Bachlich oRERd Itkerstifl BrafSstotes bt

Next, the glaadeupmeli dide Wresbcdia@r webet e in Fhd istilte dhatefile Ritérn8Dkpace is
rragnetl zation was brought into close contact with a naster carrier and

magnet i ¢ tclasest ép thatsheclosad sthto pf igpinal sqgacpm@ntb%aecﬁmd gveyriéthechdight of of
199 K (4200 ek Sk M SIS P AR o 6 3, 3L e o,
e Mo SRR MRAT g s pluanshes  nd el e
Besi des, thaesellover stdet preiss-contiict memsbersd and etppes side prakd-eorBact member 9
are connected with a rotary mechanism which is not shown and rotationally driven
in union.

The inner surface of holder 10 is provided with a suction hole of
vacuum suction means opened into the internal space. An air passageway, which
communicates with the suction hole, is formed in the lower side press-contact
member 8 or upper side press-contact member 9, extended outwardly and
connected to a vacuum pump which is not shown. The vacuum suction of air by
the vacuum suction means allows the internal space within the holder 10 to be

controlled to a predetermined level of vacuum.
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40 <Met hod for Measuring Dust Generation Quantity of Elastic Material>
After an elastic material is tunbled 50 tines on a Si wafer, the surface of
Si wafer is observed randomy at 100 places in dark fields with a 50x

magni fyi ng power. After the positions of generated dusts are ascertai ned,
size of each generated dust is observed wth a differential interference
contrast mcroscope, and the nunber of generated dusts having size of 0.3
~ mor nore is counted. Fromthe nunber of generated dusts and observed

area, the density ohygenarat indais indiel G BhAck o AUBIAOT okt gt | 10

Signal Om ssion and O ose Contac The sl ave ne under went

magneti c t9 andi@wer sids pressetantect ngmben 8t nowe tdiblewdiprgachedegnchtdther by a
devel opnent solutio oduct of Sigma Hi-Chem cal, Inc.: Sigmarker Q,

dr oppi ng e biouct i\‘/éﬁﬁ_é(aFw Sﬁﬁ@o@,ﬁé?regmrw_@mg the ipgorpttion winigs
g.“a”“ ty %hfﬂﬁélfb‘??ﬁé’ uﬁ?gﬁﬁhﬂ%&fef"?ﬁés‘?& Sdrfiapy 3,“2?'2111d; ﬁaeefﬁ%gﬂé‘ﬁc?‘i’eco‘x’ﬁi g a
ifferential Interference contrast m croscope, sighal oni'sSIon present in a

sl ave nedisupfaces obskweatdediand@rihyo confidiied ickbsdscotitddy via X uppanadd/ lavger
power. If si %nal om ssion is present in 5 or |ess places anong the 100
fields it salastieyeembess 6ad, gaddmesnetiq field foratransfes iy applied by dbemagnetislo

o acont 1 g SPERGRARAE ST e sl v e el IE BRI 3 e B e,
shown in TaédianB2 ardBnslyse ntact| thERby macesticelly thmkfarfg nalaaserdigt ren a
master carrier and a slave nmedium are repeated 1000 tines and then the

surface ofinfarsrationcsichi asrservo gignal.v el adgitiond 35 ¢ Mt for aippdying tanfosce; dmx
magni fyi n wer using a different interference.cqntrast .m croscope.
Arong © he WO ZoptfEt "R B, fso ORIE Yo, HHRS poERRGFE" R, R SHORERNA |
two or | esfedHamicid prleséifre ?ff@hﬂ@}?@%u@s‘idQQHdaddiﬂigrll 'etB( %?ﬁﬁ:ﬂﬁg[hc?meﬁf aktles

present in 3~5 places it is evaluated as possi , if the signal
om ssi on iwcpuessietionrméder nore places it is evaluated as poor (x). The

resul re shown in, Table. 1. rial, havi | asti cSi gnal
Oren_sg s;[ znaEngu?a(r)l cer Ioiilhe a}rll)atgngl oé said Jgst%{cem%ml\é%gse 6: F hasn’ 'Y%%ngns reno%%sﬂscisnl gna

5/ MU B GRS IOk S S hpaid s g sos s o
2"" 0. 9" 30xhamckeniste fiat ovient @@eExaafoe close eentdetOB dpplied, it allows elastic
deformation of the master carriers 3, 4 so that the surface shapes of slave medium
2 and master carriers 3, 4 are to be in conformity with each other thereby
enhancing the close contact capability, and when the pressure for close contact is
released, it returns to its original state at the time. If the Young’s modulus is less
than 5.0 x 107 Pa, it is impossible to secure sufficient adherence because the force
between the master carriers 3, 4 and the slave medium 2 is absorbed by the elastic
members 6, 7. Furthermore, if the Young’s modulus exceeds 3.0 x 107 Pa, the
master carriers does not smoothly deformed by the pressure for close contact and
conversely there is the risk of increasing the spacing.
As the specific material of elastic members 6, 7, it is possible to use a
conventional rubber such as silicon rubber, polyurethane rubber, fluorinated rubber,

butadiene rubber, ethylenepropylene rubber and the like. The hardness of rubber
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O ONitrite0.9"30L00Exanpl e 52. 7x 10- 2r ubber Ur et hane" 5010Exanpl e 63. Ox

10" i rubber Ur et hane"" 705DExanpl e 73.5 x 10' Zrubber Et hyl ene-"1. 340L00Exanpl e
8propyl ene6. 0x10- 5r ubber Exanpl e 9""" 16. 000LOCCExanple 11 " " 0.9 9 a o
OExanp(el2"""18. 01CcConpar at i venone2. 512X7XXExam | e 1 42 CLAIMS 1. A
magnetic transfer apparatus which executes magnetic transfer by applying
magnetic field for transfer after a naster carrier that bore transfer

i nformati on and a slave nediumto be subj ected to transfer are brought

i nt f tact Wth d wthi | der,
char act erVORD S e ared A b ivenaf G- ShOcimaBRalviRabireyst of Wl Selocea
bet ween sgj;d Md-lféﬁé n?d(}ﬂléﬁéiﬂnﬂ?ée\%%ﬁﬁf infthe an eTS'PS W@@ﬁ'ﬁl@@ﬁl@ 2

appar at us accor aim | erein a Youn | us of the materi al
havi ng arPeeamisesprcmllyppretfqrabky imothelrasge 08 %.10° >Pa1€4$9 Rd 0ZRa.not nore than

2 “wherei n a i hi ckMUESTRRAERS, SbARTHERBRE i RORES T [RaBrfyR Boro

| ess t hammOrel thian &0dntin!  THrtRist thicknks$ isness 4had 900 Imagie the defansitionh of

apparat “Smaster rc%'rrrll rst? ﬁl fasl rrgs%rlctgd Owhereby the close contact capability may be
insufficiently secured, and if it exceeds 1.0 mm, the master carriers 3, 4 are largely
deformed whereby plastic deformation may be caused.

The quantity of dusts generated from the surface of said elastic
member is 0 particles/cm® for a size of 0.5 um or over, and at most 5 particles/cm?
for a size of not less than 0.3 um and less than 0.5 pum. For example, this
corresponds to the condition that 0 particles/cm” with a size of 0.5 pum or over, and
at most 5 particles/cm’ with a size of not less than 0.3 pum and less than 0.5 pm are
deposited on a sample, after the sample from which dusts were removed is closely
contacted with and released from the elastic member 6, 7. In order to limit the
dust generation quantity to the above range, the elastic member 6, 7 is formed from
a material of low dustability or treated with cleaning process for removing
dusts, whereby even if it undergoes repeated close contact and release as to the
slave medium 42, the materials deposited on the close contact surfaces of master
carrier 43 and the slave medium 42 due to dust generation from the elastic member
will be decreased and thus the signal omission due to the inferiority of close
contact will be reduced.

The surfaces of elastic members 6, 7 to be contacted with the surface
of slave medium 2 are formed in a flat shape parallel to the master carriers 3, 4 or a
convex shape. While circular arc shape is preferred as the convex shape, so called
conical shape may be used. With a circular arc or conical shape, it is desirable if
the difference in height between the peripheral part and center (the height of
convex part) is not more than 5 % of the diameter of elastic members 6, 7.
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wherein a quantity of dusts having a size of 0.5 ~.mor over to be
generated fromthe surface of said material having an elastic property

i nt erposed between the holder and the master carrier is 0 particles/cnR2. 5.
The magnetic transfer apparatus according to any one of the preceding
clainms, wherein a quantity of dusts having a size of not less than 0.3 ~, m
and less than 0.5 p,mto be generated fromthe surface of said materi al
having an el astic property interposed between the hol der and the master

carrier is at nost Wlﬁ%réi&hﬁﬁg‘iﬂggne@i-c PariSIe) ehe Slavednediam 2ARPr&fiBsiyhi ch

conprises a holder for receivinhg a nmaster carrier that bore transfer

i nf or mat i anagnedizad Hyaimtiatedirestduorene nagnetizatesh irother dinsdtn of tracks m theosed
space so tha‘}g t hey are brought j.nto cpnfronted cl.ose cont.act with each
other ; 43 Suttacs 4E {f f% SpEneooRling oM tebompal Girection H1ibisRCHSRAEUAT ¢ he

hol der to r@?&ﬂ&ﬂ“gda THRE %Favfeoﬁieﬁitﬁﬁe% 39 %éﬁ%htbﬁﬁw&et BSnt%{;ta\%ﬁt WHspid the
master carrier; and a magnetic tield applying apparatus for applying a
magnet i ¢ fdaetieksf3gu dndamagretic fiblelrfor rahbfer &f dppdieid\via the aack Sifectién ar arither bed
regi on of said hglder and the l:iont act, area (SD). Fetvveen the master carrier
and the sIIQFEaktifegHPE Aubstaptiahy appositetaghe dnitiel gieat-gurrantomagnetization) <
16.0 7. Adlpe%@i%hi c transfer nethod of executing magnetic transfer by
appl! yi ng ’

A disc shaped magnetic recording medium, such as hard disc formed

with a magnetic recording part (a magnetic layer) on one side or both sides, high-
recording density flexible disc or the like is used as the slave medium 2. The
magnetic layer consists of a magnetic recording layer of application type or a
magnetic recording layer of metallic thin film type.

The master carriers 3, 4 are provided with a transfer pattern, which is
formed by coating a magnetic substance on a fine unevenness pattern formed on a
substrate. As the substrates of master carriers 3, 4, nickel, silicon, quartz plate,
glass, aluminum, alloy, ceramics, synthetic resin and the like are used. The
formation of unevenness pattern is performed by stamper method. The magnetic
substance is formed by a method of forming a film using magnetic material, for
example, thin film deposition means such as vacuum deposition method, sputtering
method, ion plating method, or plating method and the like. In inplane recording
and perpendicular recording, substantially identical master carriers are used.

In the inplane recording, the magnetic field applying apparatus 5 for
applying magnetic field for transfer and initial magnetic field comprises ring-
shaped head electromagnets located upper and lower sides of the holder and
applies magnetic field for transfer generated parallel to the track direction in the
same direction from the upper and lower sides, wherein the electromagnets

includes coils wound around cores each having a gap extended, for example in the
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magnetic field for transfer after a master carrier that bore transfer

i nformation and a slave nediumto be subjected to transfer are brought into
confronted cl ose contact with each other and received within a hol der,
wherein the spaci ng between the master carrier and the slave nediumis 1 ~
100 nm when said magnetic field for transfer is applied. 44 .AIl.A . A
@A3S. Ah. Ay. Af.A3, .A@.A . A @AS.ASA@.A .AS A .AS Af.Ah. AAS A .A
@.AS.A.S.A3S . Af.A3f.AT.AT.AS A3f.A @.A @.AS. AA@.A. f.A6+@.A h, .A@

AL A AgYdfirection of the slave medium 2. The magnetic field for transfer is applied to
the entire surfaces of slave medium 2 and master carrier 3 by rotating the holder 10.
It is also possible to install the magnetic field applying apparatus to be rotated.
Furthermore, it is possible to install the magnetic field applying apparatus 5 on the
one side only, and it is also possible to install permanent magnetic devices on the
one side or both sides.

In the perpendicular recording, electromagnets or permanent magnets
of different polarities are located upper and lower sides of the holder 10 and apply
magnetic field for transfer generated in the normal direction. If the transfer
magnetic field is partially applied, the magnetic transfer is performed over the
entire surface by moving the holder 10 or the magnetic field.

In said magnetic transfer apparatus 1, magnetic transfer is executed
for a plurality number of slave mediums 2 by identical master carriers 3, 4, in
which firstly the elastic members 6, 7 and master carriers 3, 4 are aligned in
position and retained in the lower side press-contact member 8 and upper side
press-contact member 9 of the holder 10. And, the slave medium 2 which has
been initially magnetized in advance in one of the inplane direction or normal
direction is set to be centered in the opened state that the upper side press-contact
member 9 and lower side press-contact member 8 are separated, and then the upper
side press-contact member 9 is moved to approach the lower side press-contact
member 8.

Then, The internal space of holder 10 is closed by slide-contacting
both of flange parts 8a, 9a of both of press-contact members 8, 9 to be fitted. Air
evacuation from the internal space is performed by a vacuum suction means, so
that the pressure is reduced to a predetermined level of vacuum. By this, under the
pressure produced by external force (atmosphere) determined depending on the

level of vacuum, the upper side press-contact member 9 applies a force for close
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patterns formed by magnetic substance in the transfer patterns of the master

carriers 3, 4, which is in close contact with the slave medium 2, wherein in the case
of inplane recording, the initial magnetization of these portions is not reversed and
the initial magnetization of the other portions is reversed while in the case of
perpendicular recording, the initial magnetization of these portions is reversed and
the initial magnetization of the other portions is not reversed, whereby the
magnetization patterns according to the transfer patterns of the master carriers 3, 4
are transferred and recorded onto the slave medium 2.

According to this embodiment, when the master carriers 3, 4 are
closely contacted to both surfaces of the slave medium 2, each of the master
carriers 3, 4 is compressed with a close contact force uniformly acting on the
holder 10 through the elastic members 6, 7 and deformed by the elastic members 6,
7 within an allowed range, so that the surfaces contacted with the slave medium 2
are to be in conformity, whereby it is possible to establish uniform close contact all
over the surfaces without generating any gap between the slave medium 2 and

master carriers 3, 4 and to transfer and record magnetic patterns accurately
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corresponding to the transfer patterns formed in the master carriers 3, 4 onto the
slave medium 2.

In the below, another embodiment of the present invention is
described in detail.

On the center of the lower holder member 8 of said holder 10, there is
provided a positioning pin 8b, which is fitted into and positions a central hole of
the hub 2b of slave medium 2. The positioning of lower holder member 18b and
lower master carrier 3 and the positioning of upper holder member 9 and upper
master carrier 4 are performed either by aligning and fixing the central positions of
both sides using a separate stage attachment measuring microscope or by
respectively providing a positioning mechanism to perform the positioning of
lower and upper holder members 8, 9 and master carriers 3, 4. Alternatively, the
positioning of central positions of lower and upper holder members 8, 9 may be
performed, for example by providing a positioning mechanism which consists of a
positioning pin, which is not shown, provided on one of the holder members and a
positioning hole formed on the other of the holder members to be engaged with the
positioning pin.

In the close contact structure by means of the holder 10 as described
in the above, the information-bearing surface (top surface) of the lower master
carrier 3 retained in the lower holder member 8 and the information-bearing
surface (bottom surface) of the upper master carrier 4 retained in the upper holder
member 9 are installed so that deviation in parallelism between them is not more
than 50 pum, and preferably not more than 5 um.

The term “deviation in parallelism” means, for example, the height h
of the most apart portion of the information-bearing surface of upper master carrier
14 along the inclination thereof from the information-bearing surface of the lower

master carrier 13 as a reference surface, when the lower master carrier 13 retained
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in the lower holder member 18 and the upper master carrier 14 retained in the
upper holder member 19 are oppositely positioned as shown in Fig.4 and its value
is set not more than 50 um, and preferably not more than 5 um. That is, the term
means the difference between the nearest distance and the farthest distance of both
master carriers 13, 14.

The deviation in parallelism of the top surface (adsorption surface
16a) of lower holder member 18 and the bottom surface (adsorption surface) of
upper holder member 19 is likely set not more than 50 um, and preferably not more
than 5 um. This is because the master carries13,14 are uniformly formed in
thickness and flatness thereof is corrected, so that the deviation in parallelism
between said lower master carrier 13 and upper master carrier 14 is substantially
caused by parallelism of the top surface of lower holder member 18 and the bottom
surface of upper holder member 19.

In order to secure the parallelism of the above, accuracies in forming
both of master carriers 13, 14 itself and in mounting them onto the lower holder
member 18 and upper holder member 19 are required as well as accuracies in
forming and installing the lower holder member 18 and upper holder member 19 of
holder are required.

In addition, in the closed contact structure by means of the holder 20
as described in the above, the deviation between central positions of lower master
carrier 13 retained on the lower holder member 18 and upper master carrier 14
retained on the upper holder member 19 is set not more than 10 um.

Also, the deviation between central positions of the top surface
(adsorption surface 16a) of the lower holder member 18 and the bottom surface
(adsorption surface) of the upper holder member 19 is likely set not more than 10

pm.
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by means of the holder 20 which brings the upper and lower master carriers 14, 13
into confronted close contact with opposite sides of slave mediums 12, 21, the
deviation in parallelism between the opposed lower master carrier 13 and upper
master carrier 14 and the deviation in parallelism between the top surface of lower
holder member 18 and the bottom surface of upper holder member 19 are set not
more than 50 um, and preferably not more than 5 um, whereby it is possible to
realize close contact of entire surfaces in the contact regions of master carriers 13,
14 and slave mediums 12, 21 with an uniform force of close contact and thus
signal omission due to partial poor close contact can be prevented.

In the close contact structure, the deviation between central positions
of lower master carrier 13 and upper master carrier 14, and the deviation between
central positions of the top surface of the lower holder member 18 and the bottom
surface of the upper holder member 19 are set not more than 10 pm, whereby in
addition to the prevention of signal omission, it is possible to prevent the force for
close contact from being locally applied so that scratch caused in the surfaces of
slave mediums 12, 21 by one side contact with edges of master carriers 13, 14 can
also be prevented.

By these, signal omission due to poor close contact and generation of
scratch in slave mediums can be greatly reduced, and even in the simultaneous
transfer of both sides in which the master carriers 13, 14 are closely contacted with
the surfaces of the slave mediums 12 21, respectively, it will be possible to realize
good magnetic transfer of both sides by controlling the deviations in parallelisms
and central positions within the above ranges.

Furthermore, because each of master carriers 13, 14 is adsorbed onto
an adsorption surface of high flatness by the adsorption members 16, 16, 17 when

the master carriers 13, 14 are brought into close contact with the surfaces of the
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of master carriers, it is possible to obtain better close contact of entire surfaces and
thus to transfer and record magnetic patterns correctly corresponding to the
patterns formed on the master carriers 13, 14 onto the recording surfaces of slave
medium 12.

In the below, another embodiment of the present invention is
described in detail. Fig.5 is a perspective view showing the transfer state of
magnetic transfer apparatus according to the embodiment. Fig.6 is a cross-
sectional view. Each drawing is a schematic view and the size of each part is
indicated in a scale different from the practical one.

The magnetic transfer apparatus shown in Fig.5 comprises a lower
side chamber 31 and an upper side chamber 32 in the cylinder structure, a holder
25 which receives a slave medium 22, a master carrier 23 and an elastic material
24 within a closed space 26 formed in the internal side thereof as shown in Fig.6
and brings the slave medium 22 and master carrier 23 into confronted close contact
with each other in the centered state, a vacuum suction means 27 for inhaling air
from the closed space 26 within the holder 25 to turn the internal side into the
pressure reduced state for obtaining a force for close contact, and a magnetic field
applying apparatus 28 for applying magnetic field for transfer while the holder is
being rotated.

Although Fig.6 shows a mode of simultaneous transfer in which the
master carriers 23 are brought into confronted close contact with the top and
bottom surfaces of the slave medium 22 respectively so that simultaneous transfer
for both surfaces can be executed. Herein, the term, “confronted close contact” is
used to indicate any of “tightly contacted state” and “oppositely faced state with an

extremely small gap.”
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The lower side chamber 31 of the holder 10 takes a form of disc and
has a circular top surface 31a larger than the outer diameter of the master carrier 23,
and the lower side master carrier 23 is retained on the top surface 31a by means of
adsorption and the like interposing the elastic member 24 therebetween. The
upper side chamber 32 takes a form of disc and likely has a circular bottom surface
32a larger than the outer diameter of the slave medium 22, an elastic member 24 in
the form of sheet is attached on the bottom surface 32a, and the master carrier 23 is
retained on the bottom surface of the elastic member 24. The upper and lower
side chambers 31, 32 are capable of performing contact-separation movement up
and down and adapted to compress and bring the master carriers 23 into confronted
close contact with both surfaces of the slave medium 22. The slave medium 22
may be set on the master carrier 23.

The outer circumference of the lower side chamber 31b is provided
with an upwardly projected flange part 31b, and the outer circumference of the
upper side chamber 32 is provided with a downwardly projected flange part 32b.
Although not shown in detail, the diameter of outer circumference surface of the
flange part 32b of the upper side chamber 32 is smaller than the diameter of inner
circumference surface of the flange part 31b of the lower side chamber 31, so that
the flange part 32b of the upper side chamber 32 is installed to be able to inserted
into the inner circumference of the flange part 31b of the lower side chamber 31
(the relationship of great and small sizes may be reversed). A sealing material 33
such as O-ring is mounted on the outer circumference of the flange part 32b of the
upper side chamber 32, in which the sealing material 33 is sliding contact with the
inner circumference of the flange part 31b of the lower side chamber 31, when the
upper side chamber 32 has moved to the side of the lower side chamber 31, and

performs sealing between the surfaces parallel to the direction of contact-

separation movement (axial direction) thereby sealing the closed space 26 between
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The holder 30 is provided in the cylinder structure allowing the
contact-separation movement of the lower side chamber 31 and upper side
chamber 32 in the state that the closed space is sealed by means of the sealing
material 33. In addition, the sealed state can be secured even if the height of close
contact of the slave medium 22 and master carrier 23 due to change in thickness of
slave medium 22, master carrier 23, and elastic material 24.

From the bottom surface of lower side chamber 31 and top surface of
upper side chamber 32, rotary shafts 31c, 32¢ are projected. These lower side
chamber 31 and upper side chamber 32 are connected to a rotary mechanism which
is not shown and rotated in union.

In addition, the lower side chamber 31 is opened by a suction hole 27a
of vacuum suction means 27 in the area of top surface more inner than the flange
part 31b and more outer the master carrier 23. An air passageway 27b which
communicates with the suction hole 27a is formed in the lower side chamber 31,
extended to the outside through the rotary shaft 31c, and connected to a vacuum
pump which is not shown.

The vacuum suction of air by the vacuum suction means 27 allows the
closed space 26 formed by the upper side chamber 32 and lower side chamber 38
to be controlled to a predetermined level of vacuum. By this, the slave medium 22
and master carrier 23 are set to be a predetermined pressure for close contact.

In order to be in the above pressure for close contact, the effective
area (SV) of vacuum suction region in said holder 25 and the contact area (SD) of
the master carrier 23 and slave medium 22 are set to meet with following

relationship:
1.2 <(SV/SD) <16.0
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ovee () Side chiber 31 and the contact area (S) is the are that the master Sarrier 23
and slave medium 22 are practically in contact with each other, wherein the the
vacuum suction area (SV) is set to be larger than the contact area (SV) by 1.2 ~
16.0 times to obtain a predetermined force for close contact in accordance with the
vacuum level.

As shown in Fig. 11(b), the surface of the magnetic recording and
reproducing layer 52d of this slave medium 52 and the information-bearing surface
formed with the unevenness pattern of master carrier 53 is confronted with a
distance Ah =1 nm ~ 100 nm between them and magnetic transfer is executed by
applying transfer magnetic field Hdu in the direction of tracks of slave medium 52
opposite to the initial magnetic field Hin. As a result, information (for example,
servo signal) according to the unevenness pattern of information-bearing surface of
master carrier 53 is magnetically transferred and recorded on the magnetic
recording and reproducing layer 52d of slave medium 52, as shown in Fig. 11(c).
Although Fig. 11 shows only one-sided magnetic recording and reproducing layer
52d of slave medium for convenience, the slave medium 52 is a disc medium
having magnetic recording and reproducing layers consisting of magnetic layers
formed on one or both surfaces of a support.

The specific shape of master carrier used for applying the transfer
magnetic field in the state that the slave medium and the unevenness pattern of
master carrier for transfer are spaced by a distance Ah is shown in Fig.10. Fig.
10(a) is a top plan view of master carrier and Fig.10(b) is a cross-sectional view
taken along the line I-I of Fig.10(a).

As shown in Fig.10(a), the master carrier 53 is formed in the shape of

disc, in which the doughnut shaped region surrounded by dot lines is the transfer
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circumference of the transfer region 54 are non-transfer regions 55, 56 and
supporting convex parts 57, 58 are formed on a portion of the non-transfer regions
55, 56. The convex part 57 is formed on the periphery of inner non-transfer
region 55 in a ring shape and another convex part 58 is formed on the periphery of
outer non-transfer region 55 in a ring shape.

As shown in Fig.10(b), the supporting convex parts 57, 58, which
formed in the inner non-transfer region 55 and the outer non-transfer region 56,
respectively, are higher than the prominent surface of each unevenness pattern and
the difference in height between the surface of convex parts and the prominent
surface, Ah is about 1 nm to 100 nm.

Fig.10(b) shows the slave medium 52 on the master carrier 53 in one
dot chainline. = As shown in Fig.10(b), unused regions of the inner and outer
circumferential margins and the supporting convex parts 57, 58 of the master
carrier 53 are contacted and then magnetic transfer is executed in the state that the
unevenness pattern of master carrier 53 and the surface of slave medium 52 is
spaced. Therefore, the friction between the unevenness pattern and slave medium
52 at the time of transfer is suppressed, whereby the abrasion of shape of
unevenness pattern can be inhibited and the service life of master carrier can be
lengthened. Furthermore, because only the master carrier and convex parts of
slave medium are in contact with each other, it is easy to peel off these two
mediums and separation of lubricant or magnetic layer can be reduced.

The master carrier 53 shown in Fig.10 comprises ring-shaped convex
parts 57, 58 in the non-transfer regions 55, 56 but the convex parts provided to
prevent contact between the unevenness pattern of master carrier and slave

medium may take a form of spot or circular arc and also may be positioned on the
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magnetic transfer is a servo signal, the servo signal is generally recorded in servo
fields regularly and equi-angularly positioned in a disc (the servo information is
recorded and forms servo field). The region corresponding to the servo field on
the master carrier 53’ is the region depicted in a linear shape in Fig.11 within the
aforementioned transfer region 54 shown in the master carrier 53. Only in this
region, an unevenness pattern according to servo information is formed and the
other part does not carry any information and conventionally takes a flat form. In
the master carrier 53’ for magnetic transfer, the part conventionally formed in a flat
shape is provided with a supporting convex part 60 having a surface, the height of
which is higher than the prominent surface of unevenness pattern. The region
formed with the convex part 60 corresponds to the data region on magnetic disc.
Because the magnetic transfer is executed in the state that the supporting convex
part 60 of the master carrier 53’ and the data region of slave medium 52 are
contacted and thus the unevenness pattern of the master carrier 53’ which bear
information are spaced from the surface of slave medium 52, the above-mentioned
effects can be obtained. In addition, it may be possible to provide supporting
convex parts on inner and outer circumferential margins, after providing the
supporting convex part 60 on the portion corresponding to the data region.

Next, manufacture of said master carrier is described. As a substrate
of master carrier, nickel, silicon, quartz plate, glass, aluminum, alloy, ceramics,
synthetic resin and the like are used. The unevenness pattern is formed by

stamper method, photo lithography method and the like.
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The stamper method comprises steps of: forming a photoresist on a
glass disk (or quartz plate) having a smooth surface by spin coat and the like,
illuminating a laser light (or electron beam) modulated to correspond with servo
signals while rotating the glass disk to expose a predetermined pattern, for example
a pattern, which is radially extended from the rotational center of each track in a
linear shape and corresponds to servo signals, onto a circumferential portion,
which correspond to each frame, in the front surface of photoresist. Thereafter,
the photoresist is developed to remove exposed portions, and thus a disc having
unevenness shape formed by the photoresist is obtained. Next, on the basis of the
surface unevenness pattern of the disc, plating (electroforming) is performed on
this surface to prepare a Ni substrate having an unevenness pattern of positive form,
and the substrate is peeled off from the disc. This substrate is used as a master
carrier as it is, or after coated with a soft magnetic layer and a protecting film on
the unevenness pattern as desired.

A substrate having a negative unevenness pattern may be prepared in
such a manner that the first disc is plated to prepare a second disc and then the
second disc is plated. Also, a substrate having a positive unevenness pattern may
be prepared in such a manner that second disc is plated, or cured after press coating
a resin solution on it to prepare the third disc, and then the third disc is plated.

On the other hand, a pattern is formed on the glass disk using a
photoresist, and then the glass disk is formed with hole by etching to obtain a disc
in which the photoresist is removed. Thereafter, the substrate may be formed in
the same manner described above.

For a metallic material for substrate, Ni or Ni alloy can be used, and
as plating method for preparing such a substrate, various metallic film deposition
methods including non-electrolysis plating, electroforming, sputtering, ion plating

could be applied. The depth of unevenness pattern of substrate (height of
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prominences) is preferably in the range of 80 nm ~ 8§00 nm, and more preferably in
the range of 100 nm ~ 600 nm. In the case of servo signal, this unevenness pattern
is formed to be extended in the radial direction. For example, it is preferred if the
radial length is 0.3 ~ 20 pm and circumferential length is 0.2 ~ 5 pm and as a
pattern for bearing servo signal information, it is preferred to select a radial length
longer than a circumferential length within the above ranges.

If the substrate is formed from a ferromagnetic material such as Ni, it
may possible to execute magnetic transfer with the substrate only without coating
the magnetic layer. However, if the magnetic layer with good transfer
characteristic is coated, better transfer can be executed. If the substrate is formed
from a non-magnetic material, it is required to provided the magnetic layer.

The magnetic layer is formed by method of forming a film, for
example a thin film deposition means such as vacuum deposition method,
sputtering method, ion plating method, or plating method and the like using a
magnetic material film. For the magnetic material of magnetic layer, Co, Co alloy
(CoNi, CoNiZr, CoNb, TaZr and the like), Fe, Fe alloy (FeCo, FeCoNi, FeNiMo,
FeAlSi, FeAl, FeTaN), Ni, and Ni alloy (NiFe) can be used. Most preferred
materials are FeCo and FeCoNi. The thickness of magnetic layer is preferably in
the range of 50 nm ~ 500 nm, and more preferably in the range of 100 nm ~ 400
nm.

It is also preferable to provide a protection layer such as diamond like
carbon (DLC) on the magnetic layer and a lubricant layer may be provided. In
addition, it is more preferable if there are a DLC film of 5 ~ 30 nm and a lubricant
layer.  An adhesion-reinforcing layer such as Si may be provided between the
magnetic layer and protection layer. By this protection layer, the adhesion
endurance will be enhanced, whereby magnetic transfer can be executed over a

number of times.
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It is possible to manufacture a resin substrate using said disc, and then
to form a magnetic layer on its surface, thereby using it as a master carrier. For the
resin material of resin substrate, it is possible to use acryl resin such as
polycarbonate and polymethyl methacrylate, vinyl chloride resin such as polyvinyl
chloride-vinyl chloride copolymer, epoxy resin, amorphous polyolephin and
polyester and the like. In view of moisture resistance, dimensional stability, price,
and the like, polycarbonate is most preferred. If burr is present in a formed article,
it may be removed by burnishing or polishing. In addition, UV-curing resin,
electron beam curing resin and the like may be applied on the disc by bar-coat or
spin-coat. The height of prominences of pattern in resin substrate is preferably in
the range of 50 ~ 1000 nm, and more preferably in the range of 100 ~ 500 nm.

A master carrier is obtained by coating a magnetic layer on the fine
pattern in the surface of said resin substrate. The magnetic layer is formed by
method of forming a film, for example a thin film deposition means such as
vacuum deposition method, sputtering method, ion plating method, or plating
method and the like using a magnetic material film.

Meanwhile, the photo lithography method comprises steps of:
applying photoresist on a smooth surface of a substrate, for example, in the shape
of flat plate, and forming a pattern according to information by exposure using a
photomask according to a servo signal pattern and development treatments.
Following this, by etching process, etching is performed on the substrate following
the pattern, thereby forming bores having a depth corresponding to the thickness of
magnetic layer. Then, a magnetic material is deposited to the surface of substrate
to a thickness corresponding to the depth of formed bores by thin film deposition
means such as vacuum deposition method, sputtering method and ion plating

method, and plating method.  Following this, the photoresist is removed by lift-
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off method, the surface is polished, and if burr is present, the surface is
smoothened simultaneously with removing burr.

In inplane recording and perpendicular recording, substantially
identical master carriers are used. In the case of perpendicular recording, the
magnetization of slave medium is performed in such a manner that the slave
medium previously undergoes initial direct current magnetization in one direction,
the slave medium is brought into close contact with the master carrier, and then
magnetic transfer is executed by applying magnetic field for transfer in the normal
direction substantially opposite of the direction of initial direct current
magnetization, wherein the magnetic field for transfer is absorbed into the
magnetic layer on closely contacted prominences of master carrier, and
perpendicular magnetization in the portions corresponding to the closed
prominences are reversed, whereby a magnetization pattern corresponding to the
unevenness pattern can be recorded on the slave medium.

Next, the slave medium is described. As the slave medium, a disc
shaped medium formed with magnetic recording part (magnetic layer) on one
surface or both surfaces thereof, such as high-recording density flexible disc, hard
disc and the like, and the magnetic recording part is consisted of an application
type magnetic recording layer or metallic thin film type magnetic recording layer.
As the magnetic material of magnetic layer, Co, Co alloy (CoNi, CoNiZr, CoNb,
TaZr and the like), Fe, Fe alloy (FeCo, FeCoNi, FeNiMo, FeAlSi, FeAl, FeTaN),
Ni, and Ni alloy (NiFe) can be used. It is preferable if the magnetic material has a
higher magnetic flux density and a magnetic anisotropy in the same direction as the
magnetic field applying direction (inplane direction in the case of inplane
recording and normal direction in the case of perpendicular recording), because
more clear transfer can be executed. And, in order to provide a required magnetic

anisotropy to the underside (support side) of magnetic material, it is preferable to
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form a non-magnetic base layer. It is required to conform the crystal structure and
lattice to the magnetic layer. For this purpose, Cr, CrTi, CoCr, CrTa, CrMo, NiAl,
Ru and the like are used.

Furthermore, if a disc is formed with a groove deeper than depressions
of unevenness pattern in a region, which corresponds to the non-transfer region of
substrate of master carrier at the time of manufacturing the disc, and the disc is
used, it is easy to obtain a substrate have a convex part, the surface of which is
higher than the prominent surface of unevenness pattern.

Meanwhile, the magnetic transfer may be executed using a
conventional master carrier, which is not provided with a supporting convex part as
described in the above, for example, the one that can serve as a holder for
supporting a master carrier and slave medium to be confronted so that the distance
between the unevenness pattern of the master carrier and the surface of slave
medium is to be 1 ~ 100 nm.

According to said embodiment, magnetic transfer was executed on
slave mediums and master carriers and then transfer signals of the slave mediums
and endurance of the master carriers were analyzed. The results obtained from the
analysis are described herein below.

Master carriers which had transfer pattern-reversed intervals of 1.0
um, 0.3 um and 0.5 um, respectively, were prepared, and magnetic transfer was
separately executed to each master carrier in the state that space between the each
mast carrier and a slave carrier (distance from the prominent surface of the
unevenness pattern of each master carrier to the surface of each slave medium) was
set to 0, 1, 20, 40, 80, 100, 120 and 150 nm, using each of the master carriers.
C/N measurement was performed for transfer signals of each slave medium, which
underwent magnetic transfer under each of the above conditions using an MR

(magnetic resistance effect) head. Herein, read out signals were frequency-
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resolved and ratio C/N between peak intensity of first signal C and narrow band
noise N was measured. Assuming that the value of C/N is 0 dB if and when the
master carrier and slave medium was in completely close contact with each other
and the space between them was zero, the relative value, AC/N (dB) was calculated

while changing the space. The results are shown in Fig. 1.

Table 1

A master-slave
Space(nm) 0 1 20 40 80 100 120 150
A transfer
pattern-reverse
interval (um)

0.1 0(dB) -0.1 -0.5 -1.0 -4.0 -6.0 -8.0 -12.0
03 0 0 -0.4 -0.7 -2.8 -4.5 -6.0 -8.0
0.5 0 0 -0.3 -0.5 -1.5 -2.1 -3.0 -4.1

As shown in Table 1, depending on the space (Ah) between the
unevenness of master carrier and slave medium, C/N was decreased as Ah was
increased. From the test results, it became clear that if the master-slave space
exceeds 100nm, the transfer accuracy is seriously deteriorated and it is not
practical.

Meanwhile, in order to investigate endurance of a master carrier and
damage on a slave medium, a plurality of master carriers were prepared in a same
condition and a plurality times of magnetic transfer were executed while setting
each master-slave space to 0, 1, 20, 40, 80, 100, 120, 150 nm.
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Table 2

master-slave |0 1 20 40 80 100 120 150
space (nm)
endurance of | 100 above above above above above above Above
master times 1000 1000 1000 1000 1000 1000 1000

times times times times times times times
damage  of | none none none none none none none none
slave

As indicated in Table 2, it has been found that if magnetic transfer is
executed in the state that a master carrier and a slave medium are in close contact
with each other, the master carrier becomes defective to be unusable with use of
about 100 times, while if magnetic transfer is executed in the state that a master
carrier and a slave medium are spaced, the magnetic transfer could be executed
over 1000 times or more.

In addition, when magnetic transfer was executed in the state that a
master carrier and a slave medium were spaced, the slave medium was not
damaged, although the slave was damaged if the master carrier and slave medium
were in close contact with each other.

From the above results, it has been found that the spaced distance
between the master carrier and slave medium appropriate for magnetic transfer is
from about 1 nm to 100 nm.

Next, evaluation tests for the above embodiments, which were
performed while varying elastic materials and close contact conditions for each of
embodiments will be described.

<Preparation of Master Carriers>
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Stamper method was used in preparing master carriers. The master
carrier is formed with an uneven pattern having bit length of 0.5 um, track width of
10 um, track pitch of 12 um, in the positions of 20 ~ 40 um from the center in the
radial direction.

A layer of FeCo 30 at% was formed on a Ni substrate as a soft
magnetic layer. The film thickness was 200 nm, the Ar spattering pressure was
1.5 x 10" Pa (1.08 mTorr) and the input electric power was 2.0W/cm?,
<Preparation of Slave Mediums>

In a thin film deposition apparatus(S-50S spattering apparatus
available from Shibaura Mechatronics Company), the pressure was reduced to 1.33
x 107 Pa (107 Torr) at a room temperature and then increased to 0.4 Pa (3 x 10~
Torr) by introducing argon, and an aluminum plate was heated at 200 °C, whereby
a 3.5 inch type disc-shaped magnetic recording medium (hard disc) which has CrTi
of 60 nm, CoCrPt of 25 nm, magnetic density (Ms) of 5.7 T(4500 Gauss) and
coercive force (Hcs) of 199 kA/m (2500 Oe) was prepared and used as a slave
medium.
<Method for Testing Magnetic Transfer>

In order to make peak intensity of magnetic field to 398 kA (5000 Oe:
two times of coercive force (Hcs) of slave medium), initial direct current
magnetization was executed using electromagnet devices. Next, the slave
medium which underwent the initial direct current magnetization was brought into
close contact with a master carrier and magnetic transfer was executed by applying
the transfer magnetic field of 199 kA/m (2500 Oe) using the electromagnet devices.
In addition, when bringing the master carrier and slave medium into contact with
each other, an elastic material having characteristics as listed in Table 3 to be
described below was interposed between the master carrier and holder. Besides,

the close contact conditions were set as in Table 3.
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4. The magnetic transfer apparatus according to claim 1, 2 or 3,
wherein a quantity of dusts having a size of 0.5 um or over to be generated from
the surface of said material having an elastic property interposed between the
holder and the master carrier is 0 particles/cm?.

5. The magnetic transfer apparatus according to any one of the
preceding claims, wherein a quantity of dusts having a size of not less than 0.3
pm and less than 0.5 pum to be generated from the surface of said material having
an elastic property interposed between the holder and the master carrier is at
most 5 particles/cm?,

6. A magnetic transfer apparatus which comprises a holder for
receiving a master carrier that bore transfer information and a slave medium to be
subjected to transfer within a closed space so that they are brought into

confronted close contact with each other;
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7. A magnetic transfer method of executing magnetic transfer by applying
magnetic field for transfer after a master carrier that bore transfer information and
a slave medium to be subjected to transfer are brought into confronted close
contact with each other and received within a holder,
wherein the spacing between the master carrier and the slave medium is

1~100 nm when said magnetic field for transfer is applied.
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