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I nvention relates to a magnetic transfer apparatus for executi'ng nagnetic
transfer froma master carrier bearing information to a slave nedium

- BACKGROUND OF THE I NVENTION In general, as anount of information is

I ncreased, a magnetic recording nmediumis demanded which is of nass
storage to record a large quantity - of information, as well as |owpriced,
~and preferably enabl es so-called high speed access that can read out a
necessary part wthin a MAGNEIE TRANSFER ARRARATUSuUch 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

narr ow t r ABICHNTGCAL ARIEIgener ates signals with a high SINratio, is playing
an inportant role for realizing such nass storage. In one revol ution of

disc, a servo tradiliengresenhdverdionatelates stoj af magndtiotrasisfpn adppagatus for
| i ke, are recorded in a predeterm ned

regener at j | ock_signal a t-he

space in %%e%(l:l glpgelﬁa%?%fco#ﬁp&gﬁ' Iﬁé%ﬂ@?eﬁ Q3Eder pearg sermatonde w sle¥ey run
over the iedils. by reading these prefomat signals and correcting its own
position. Recently, the prefomat is fabricated by recording discs one by
one or tracks thereof one by one using an exclusive servo witer. However,

because ' ' pensi ve and the fabrication of
pr ef omat S%@?%@Wﬁgﬁﬁﬁﬂg%m@s .occupies a large part of
manuf acturing cost gpdgbhedaf 4€Sih&shi Of RAEEESSE rocess: hMeanwhil e,
it has been proposed t (% real’i ze t he magg st or aég)%b;;lls %"‘%&g‘ﬁgt %cm?gﬁﬁté‘f er
met hod, rigeotsing swshiunrig denmoidsd ovieichys ofimaiss storgfetBiecofds | $afiahfty such
a magneti Gt ransfer neth i s disclagsed in Japanese Unexam ned | 14
et il eslowpriesd '
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: : such a medjum, a hard disc and a high-recording density flexible disc are known,
, and so-called tracking servo technique, in which a magnetic head accurately scans
a narrow track width and generates signals with a high S/N ratio, is playing an
important role for realizing such mass storage. .In one revolution of disc, a servo
tracking signal, an address information signal, a regenerative clock signal and the
like are recorded in a predetermined space in so-called prefomat.
The magnetic head is allowed to accurately run over the tracks by
reading these prefomat signals and correcting its own position. Recently, the
- prefomat is fabricated by recording discs one by one or tracks thereof one by one
using an exclusive servo writer, However, because such a servo writer is very
expensive and the fabrication of prefomat is time-consuming, this process occupies
2 large 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




information (for exanple, a servo signal) born in a mastqiFebafafy £H060Y
applying magnetic field for transfer in the state that the master carrier
~and slave nediumare in close contact - with each other, wherein recording
can be executed statically wthout changing the relative position between
the master carrier and the slave mnmedium whereby it is possible to execute
accurate prefomat recording and the tinme needed for the recording is very
short. In addition, the magnetic transfer is a process for executing
transfer Rtent Pulgivation Nas.t63-083603, qW@qm%Qsé@éﬁwte{c?nIﬁégﬁa le,
a servo signal) ., born in a master carrier by applying magnetic fi or
transfer iqg'ﬂlsfﬁé' 1§t 4rEoeess ot executentransfer ofrd enagnetic gpatteen wediespordiagi to
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a disc-shaped nmediumsuch as a hard disc or a recor

flexibl e dnsdosarsgntact ovith ehch father, retharkhr récordimgptire bebyxatui@d Redticallfi el d
applyi ng apparatys |ocated in.one sjde or both sides of slave nedi um and
consi st ed v@ﬁ“&ﬁ cg:\agg% RS PEsition hetwesn the dnastes parriertans the alawet hat

-di sc- shapegkdimsit af H rQu | | oneg. or both side
sur f aces g_% t he’g)l‘}%é\}‘gﬁjr}mlg?i%ﬁgﬁlgo@dggé%dg@%g%rﬁ%{\}teg fﬁﬁfgmatgﬁ?qr 100 aP&aPHEf er
in said ntigrenéadedrfan ticerecording issveny shopor t ant task how to bring the naster
carrier and slave ne iuﬁ%‘ii.nto close contact w thout any gap. That is,
there will be probl el af¢itiopathe; magnaticstransfeiisra processfor exeaeting transfer

non- | i d._and jf maonefic transfer i
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signal, and if the recorded signals are e servo signals, a satistactory
tracki ng Da$%r reasrigh apdoslae fmeditmoare dn elose vontist avitk ceazhdotheri abFbi t y

will beI% . i .t he: above circungtances, in order._to bring the
master carr |@% ’ gﬁ%‘n‘é‘ gl\ggﬁéﬁcdi&ﬁﬂ?a@ﬂ%ﬂﬁ%éﬁaﬁ?sf aRegse dnpxgminedhq
-+.uni for n yPatent Publication Nos. 63-183623, 10-40544, 10-269566 and etc.

Furthermore, if the slave medium is a disc-shaped medium such as a

hard disc or a hig’h-fecording density flexible disc, magnetic field for transfer is

applied by a magnetic field applying apparatus located in one side or both sides of
slave medium and consisted of an electromagnct(s) or permanent magnet(s) in the
state that disc-shaped master carriers are brought into contact with one or both side
surfaces of the slave medium. - |
In order to improve the quality of transfer in said magnetic transfer,
it is an important task how to bring the master carrier and slave medium into close -
contact without any gap. That is, there will be problems in that if there is poor
close contact, a non-magnetic transfer region may generated, and if magnetic
- transfer is not generated, signal omission may be caused in the magnetic
information transferred onto the slave medium, thereby deteriorating the quality of

signal, and jf the recorded signals are the servo signals, a satisfactory tracking
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pressure differen

magnetic transfer, it has been proposed to enhance the fi@péﬁ%%g(m@urface
of a holder and maintaining the master carrier and to ads ' orb the master
carrier in reference to the surface to enhance the flatness of the naster

“carrier itself, thereby securing the close contact of master carrier and

sl ave nmedi um (Japanese Patent Application No. 2001-144296). One or nore
enbodi nents were conceived in consideration of the above problens in mnd.
One or nore enbodinents provide a magnetic transfer apparatus adapted to
enhance filneticahh byt B¢ obtagitell £1d lidbdts wAll beNeweasi.ng the close contact
capability of master carrier and slave nediumin magnetic transfer by
provi ding a mat erilal vieawiofgthel above cprcomstanged)einwendert toebringt #ie master er and
the holder. Also, in a conventional magnetic transfer apparatus, a_slave
medi um $aTieL 2ad Slavinedivin st oclase rentash withaut bynya gpp yansy usifepmbss én on
force by a_ conpressin aps in order, to increase fhe close contac
capabi | i?‘?gﬂ%tﬂagréﬁsfq’ie% g‘%a&‘é“h@&?ﬂ%egn@ FRRance the, Hawess of SHrRcRdAni cal
cont act pl kg et ' r [ [ e e.can be
cbt ai ned BAET GARFstEing D BensRe Sty B, by 38, s SRIEC LG
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in which the internal side of holder that received a nmaster carrier” and a
sl ave nesticuring shaddosebedntathef ahystebtairitr nghdaslabormedibar (fdpagesecOateact is
nore preferabl e because the pressure is uniformy applied all over the
entire stpplieasionfNe.rMel419630 that the condition of uniformclose
contact can be reglized. However, in die above vacuyym net hod, . the Xi mum
TG OF BT ELS eI SOMaLTafb B COPRCHSiatont B0 about

| atm, rar 0 ngh thus it i s npossible to obtain. a sufficient
force foagb%(‘:/ Fﬁg@%&‘ﬁ élc?nqgg‘t @é‘gn&i e r?ﬁ%tfogﬁm(‘?ﬁ rP@erciena @P&K}“émﬂﬁf&F Ml as it
I's. Ther . | ' | : : f.0 | ose
cont act FRAkfes hARUAKS BRI Y bl of e s I S ope o ans
of a scremtiq epabilitgdofinidstdérhearyRe WHd SRVEatedityad Shagh&ted erangferdbypr obl em
providing a material having elastic property between the master carrier and the

holder.

Also, in a conventional magnetic transfer apparatus, a slave medium
is forced down against a master carrier by applying compression force by a
compressing means in order to increase the close contact capability between the
slave medium and master carrier. Such a mechanical contact force applying
method is preferred in that a high pressure can be obtained but difficult to
. uniformly apply a pressure on the contacted surfaces of slave medium and master
carrier.
Due to this, a vacuum method in which the internal side of holder
that received a master carrier and a slave medium is adsorbed, thereby obtaining a
force for close contact is more preferable because the pressure is uniformly aplilied
all over the entire surface of the holder so that the condition of uniform close
contact can be realized. However, in die above vacuum method, the maximum

- pressure difference betwéen_the inside and outside of the holder is about 1 atm.,




inthat if the force was mechanically applied as expl ai npdrdypudrii@o@PoVve,
the distribution of pressure becanme non-uniform thereby inpinging on the
~quality of transfer signals. In addition, if the vacuum nethod with
chanber structure was used for bringing the nmaster carrier and the slave
mediuminto cl ose contact with each other, it was difficult to enhance the
force for close contact depending the construction of hol der and | ocal

def ormati on was occurred due to uneven contact. For exanple, it can be

consi der end tinat ittihémipobsible woolnirs & suffidienefored fobelose kontatt betwgea thast er
carrier and an upper chanber for pressing down the slave nedium against
t he nast Blasgacarer andislaveimediugeabitig. materi al such as. an Oring is

contactedly insert bet ween the top surface of .| ower chanber and the
bottom surface ofi:g%%’reeh é‘?Vetnr‘i&seBW%é&l"F%gﬁtﬁ ngé i AglospRAdeTr | n

seal i ng Fpetonl? ral SRt L The R AT pPHE T Br oNRSFR B meshf,
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nore. Due to this, close contact econmes nonuni form’and | ocal “signa

oni ssi oninnglsatoifCtlier €skce Gras ahedldiicAhbagplivdt s eRpRitaNiLithethbidve, the

consi deration the above problemin mnd. One or nore enbodi nents provide a

magnet i cdistramgiar of prasavzet becantaperuniforing tideby impengogton theapialtygoét i

transfer by obtainj ngIBaaq(ﬁuffici nt force for close contact only by neans
f

of vacuulRBHSHAENAkR Hon; H; Benwcuny angthod gy b chymbhertstrictisgy wasre di um
d t ' . S.b t int t . With h ot her. ,
poor ot oledc s o3 PR coliarid ARFRE il e B cPnes vty 2006
oCCUrs SOIR h(NRS il?%F@suaﬁﬁgﬁng' &BAnPBYRL if3lce ﬁ)rplrl?%ee Eém%f ﬁ?@%\cﬁﬂg ggaster
n e deposl el

carrier and sl'dve nmedium and a gap occurs near erial and

causes passtructiof ®fHVM@Cind Weal 8ofriAfNoNBINChéCurtéPASE &5 uAtRdh EBable
produced. When nagnetic transfer was executed over a nunber of tines, it

has beenFémexainplgtit cangmalconsidesid thatahsdibldyr sonipribepasilowdr chambenl is
usual Iy produced at the periphery of closely contacted surfaces of naster
scarri er idisingve mesey earrigicenst annygppes ehrmberafors pressingt dewdethosslavel

mat eri al here were_a nunber of . . . D
: rhealum against the master carrier, wherein a sealing material such as an O-ring is

coﬁtactedly inserted between the top surface of lower chamber and the bottom
-surface of upper chamber thereby sealing the receiving space. In this
construction, when the internal vacuum level was increased, the sealing material
was crumpled and thus both of chambers were directly contacted with each other,
whereby it was impossible to apply force any more. Due to this, close contact
becomes nonuniform and local signal omission was occurred.

| One or more embodiments were conceived in consideration the
above probllem in mind. One or more embodiments provide 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 holder when the slave medium and master carrier is brought into
close contact with each other.

Also, poor close contact of said master carrier and slave medium




particles formed from conponents identical to those of tﬂpF&]lr@?ﬁ%bgo@enber
I nt erposed between the master carrier and the holder for recelving master
carrier in order to enhance the close contact capability of the naster

“carrier and slave nedium One or nore enbodi nents were conceived in

consideration of the above problemin mnd. One or nore enbodi nents
provide a magnetic transfer apparatus adapted to inprove the quality of
signal by reducing the generation of signal omi ssion in magnetic transfer.
In addi t bedtrs bbRchfiRy Brchadle éjmﬁé’&trﬁé?ceﬁélaq@%ﬁ’ééedtfbeﬁ%é‘éﬁlﬁﬁdmﬁé‘ter hirRgi N9 @
master carrier and a slave nediuminto close contact wth each other,

wher ei n and skveegediney dml peapwarutshaeqothict deprisited ehatersit end caxnsresq:rooand
slave nmediumin the state of close contact. Because the master carrier and
slave nel@b@insamidrds gehereby t nowrmagnetie transfenf atgas mayoben groduseda Waen c

transfer_is re ate t he shape of patterned surface of the ster carrier
( unevennBEgnEl 3 gﬁa‘t"a%&ﬁscuti%ﬁf%vﬁ% PBFPWqus eé:b}té%Pédb%%’d?a‘Jrﬂ@eg@éuracy
of trans degr r

gener al Iglg{cl%gmtoég‘sag{l h@agls%f; ets}lgﬁll&éég ﬂ&g%‘i‘%ﬁa Egﬁpﬁﬁﬁ@ﬁéqfﬁg? thﬁe on a
substrat peﬁﬂmy " 6t GRS %mmef@ pfSe A %a&terae%?c% and gléver ‘%‘H@(ﬁhﬂp' y
contacted with and rel eased froma nunber of slave nedi uns, magnetic

| ayer onAtberdpag tterthe amalysiseof ithe depysived pastetial,| thed@fW@eeﬂtmﬁﬁbﬁeefed of f
fromthe substrate. |f the accuracy of transfer is degraded due to the

abr asi orpartiglese fora¢d, {2006 Commasmsoidmgabttocthcayeof dhd chsti¢ i inembiet i s
required to replace the master carrier u{ﬂ because such a master

carrier JIRQ tyigen the master gaprjer; q‘?ﬂ]o‘ihﬁ [ Se¢CIVING 1HAYRY 'é%@ieﬁ@n costs
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concei vedelifingonsi deration of the above situation. One or nore embodi ments
provi de a magnetic transfer method that can execute nagnetic transfer on

nuch nmore sl ave meQheng: word @nibielimBatsevers abhtcved il coaBideRitRin 0B ARE
transfer signals. In addition, particularly when magnetic transfer is

~+si mul t arebowel problem in mind. One or more embodiments provide a magnetic transfer

‘apparatus adapted to improve the quality of signal by reducing the generation of
‘ signal omission in magnetic transfer.

In addition, the conventional magnetic transfer is executed by
bringing a master carrier and a slave medium into close contact with each other,
wherein it is required to perform the positioning of master carrier and slave
medium in the state of close contact. Because the master carrier and slave
medium undergo friction at the time of positioning, as magnetic transfer is repeated,
-the .shape of patterned surface of the master carrier (unevenness shape) that bore
infqrmation vs}ill be abraded and the accuracy of transfer will be degraded.

. Furthermore, the unevenness pattern is generally coated with a magnetic layer, a
| lubricant layer or the like on a substrate that retains the unevenness pattern, and as
it 1s repeatedly contacted with and released from a number of slave mediums, the
 magnetic layer on the patt_erhs and the like may be partially deficient or peeled off

from the substrate. If the accuracy of transfer is degraded due to the abrasion,




executed on both surfaces of slave nmedium by bringing eafFdrudip20®s
carriers into contact with each surface of slave nedium and applying
~magnetic field for transfer to the both surfaces, higher accuracy of close
contact is required because each of nmaster carriers nmust be uniformy in
cl ose contact with each surface of slave nmedium Although said slave

medi um and master carriers are received within the holder in confronted

cl ose contact with each other, the accuracies of holder and of retaining
by the huilerse efsmagnetiadaydrearat ther bks, ibfis rémmiredstoarephaae the msastdrecwrsbnes ar e
required,. As a result of analysis of signal Qgmssion in a nmagnetic pattern
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the o1 avitt SEaTRHE SoBORE, whop bR, niaeiatis TEEETad leiEms, haW sBRY bot h
i des of i ' hol d b d
v R e e G oo [0se contaot w t

a | ower hol der nenber nteéd cl ose contact with
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the positional relationship between the master carriers of both sides has

a | ar ge abuovesdgtionnOnger amrssinthodimestsyaivitde Omagaeticronesfernadhod®tiias wer e
conceived in consideratjon of this .problemin mnd. One or nore
enmbodi nefils SHEANE duaghetiggHarsier g r ME5S Hlaveu setime Bisieg \ONRODBSster

adapt ed -enhance t.he. qual j f transfer signals by increasing the close
| conltoact éagggléﬂ?dj?at‘&()%@irﬂg@d{“%‘@%%gg’é&gcarri e?s and }sll ave nedi u?n in
si nul t aneous nmagnet L.ga:t:r.an : i U | ON
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magnet i Cextecardl @ boBRATRCHS oMIa¢8 nfedam! 185 bAREMS! dachdran 4¥i i ng
magnetic field for transfer after a mast@f cagirﬁ%er trf{at %%%Ctrlgﬁsg@g

i-nf or matdomtactavith aach swéacwecti siavd medéurs wbidepipbeing andgrenisffigld Foe tlansfaght
into confronted close contact with each other and received within a
hol der, terthedathsuplages, highestacguraeat off tlase saviant iarequiredtbecapsopasht of i s

I nt er posed between t he hol der..and the paster )
: POSRAster catriels must be uniformly in C{Tc;%e contact with each surface of slave

medium. Although said slave medium and master carriers are received within the
holder in confronted close contact with each other, the accuracies of holder and of
retaining by the holder as well as the accuracy of the master carriers themselves are
required.

As a result of analysis of signal omission in a magnetic pattern
magnetically transferred to a slave medium by applying magnetic field for transfer
to execute magnetic transfer simultaneously on both surface of the slave medium,
after one slave medium and two master carriers on both sides of the slave medium
were inserted between a upper holder member and a lower holder member and then
brought into confronted close contact with each other by applying a force for close
contact, it has been found that the positional relationship between the master
carriers of both sides has a large influence on the omission of signals.

One or more embodiments were conceived in consideration of this

problem in mind. One or more embodiments provide a magnetic transfer apparatus




carrier. Young's nodulus of the material having elastic e84 i
preferably in a range of not less than 5.0 x 10-5 Pa ani(:jK not %?2@@( han 3.0
X 10-2 Pa. Also, the thickness of the material having elastic property is
" preferably in a range of not less than 0.01 mm and not nore than 1.0 mm

Al so disclosed is a magnetic transfer apparatus which conprises a hol der
for receiving a master carrier that .bore transfer information and a sl ave
mediumto be subjected to transfer within a cl osed space so that they are
br ought adayited ¢coehhamtecthecqed By adrirastfengighals dshimiréasing dind clse aoutaee
suction neans for evacuating said closed space of holder to obtain a force
for cl oseanabiliticbebuecieetiic saasiers|caveerseandnslang mesiem dar sinarl{angaus a

magnetic field | yi ng ,appatatus for applying magnetic field for

transfer@%@?‘é?‘%g?%éog'ﬂ?(gﬁtsi‘ -area (SV) of adsorbed region of said
hol der and the contact area (SD) between the master <carrier and sl ave
medi um satisfy the followng relationship: 1.2 < (SVSD) 5 16.0 7 14

Febr uar yS200MARY oFepHe INWERIEsN T egi on of cl osed space was increased in
order to obfain a predetermned force of close contact by neans of vacuum
~adsorption only. Accardigto taa @patysf thepprekeninidedibnghef 8 moeddedsa a
paraneter, it was - possible to obtain uniformclose contact capability by
est abl | shiaggetit etrafsier tapparatas ewhigy) exstutass ordgngtice giansfeanyt Applyong act
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deformation of master carrier and danege of pattern were generated because
appl i ed matdra@aviag dnoslasti @propRifieintelposed Metivbed dRrhdlded MdBR histar
construction of cylinder conprising alower chanber, an upper chanber that
i s rel at¢arsey. novabl e to be

Young's modulus of the material having elastic property is preferably
in a range of not less than 5.0 x 10’5 Pa and not more than 3.0 x 107 Pa. Also, the
- thickness of the material having elastic property is preferably in a range of not
less than 0.01 mm and nbt more than 1.0 mm. |
Also disclosed is 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
_ c_arrier and slave medium satisfy the following’ relationship:

1.2 <(SV/SD) <16.0




contacted with and separated fromsaid | ower chanber, ang g DO,
material that slidably contacts with the surfaces of the both chanbers
~extended parallel to the nmoving direction for contact and separation, and
thus seals the internal space forned by said upper chanber and | ower
chanber. Al so disclosed is a magnetic transfer apparatus which executes
magnetic transfer by applying nagnetic field for transfer after a naster
carrier that bore information signals and a slave nediumto be subjected
to magnetic transiThe azeobadsmghed region adrdlosnt sphoel wae isasisul irnotter
received within a holder, characterized in that an elastic nenber is

i nt er pos& obinapredaterminetbforsp @fichese pentaet by aeansrofaratupreadsarptiont he

gquantity havi n
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process 14 February 2006 for renoving dusts so as-to esta the quantity

of dust sand tlte slase aredifinDtdbsatisfp thoveatidsshipiof o2 e ($H/B0) Ealé locligshen? and
the quantity of dusts with a size of not less than 0.3 pmand | ess then
0.5 gm i kegior afpld ?h(aSwV@Ibhrlt ihaides /senius quehlemitbat iqualitydef gmlsr Bqaeat ed
cl ose cotac drele th respect to the Iave ium Al sag
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applied at the tinme of magneti c transf IS pre ess t han
9.8 x 10a@lih1m‘lchgmwam(ehlgqlhan 4.9 x 10-3 Pa. In addition, the thickness
of said elastic naterial is preferably not |ess than 0.01nm and below 1.0
m | n addi t i on, afreferabiy,neaidf hokdgneisi fotmethsfiea, caserustioneofranilimdet s
previ ousl netized by initial direct-current magnetization in the

+di rect i ofPTBPIL ltnlga%i%WPh chagbsyranappper chambey thap i idlativelyr mongbleoto ba t he

nor mal dflzornefgét'e w1tI1 and separated from said lower chamber, and a sealing material

that slidably contacts with the surfaces of the both chambers extended parallel to
the moving direction for contact and separation, and thus seals the internal space
formed by said upper chamber and lower chamber.

Also disclosed is a magnetic transfer apparatus which executes
magnetic transfer by applying magnetic field for transfer after a master carrier
that bore information signals and a slave medium to be subjected to magnetic
transfer are brought into confronted close contact and received within a holder,
characterized in that an elastic member is interposed between the holder and the

- master carrier and preferably the quantity of dusts having a size of 0.5 um or over
is not more than 0 particles/cm” and the quantity of dusts having a size of not less
than 0.3 um and less then 0.5 pm is not more than 5 particles/cm?, generated
from the surface of said elastic member. In this case, said elastic member was

formed from a material having a low dustability or treated with cleaning process




perpendicul ar recording. It is preferred to execute Magngf F&rdfnBdEr 10
such a way that the slave nediumand the master carrier fornmedwth a
magnetic | ayer on the fine unevenness pattern corresponding information to
“be transferred are brought into close contact with each other, and
magnetic field for transfer is applied in the track direction or in the
normal direction substantially opposite to the initial direct- current
magneti zation direction. Servo signal is preferred for said information.

Al so di sfdromptbvisgaluseosehs ¢o lesabiikBrtharjuaatty 8f WEGhwiBAN ke Of 05914 for
transfer is applied in the state that a nmaster carrier provided with an

unevennees opet ienot mora tean Dasatitlesfent andthe gaasfior of dgstsnith mesizerofont o a
magnetic | ayer of a slave mediumand_ said slave mediumare confrpnted, so

that saP@f le8f shambionm andrleisdhea &5 yim innet eraredhan Sparticlesgmet ievenayer
car 11 o1 WA MG EEeRaE C1tsBoc et A ARG S ebort Uil S

or il Sard U f . U | t »
mater cBriR Mo, L3RR IR 03 MELHT 0 MIIGHEE QRuRdIERY, O

the pronbimedtion i view off theng¥eanashe Nald 6f Paitdrr Bécorditld &F ifBfmaabA tgaSt er
carrier to the surface of slave nedium In the expression, "“the spacing is

1100 nmbe alanbfengd.it is preferred if the distance is consistent all over
the region where the master carrier and slave mediumare confronted, it is
sufficient if the FheiYenngs mosudungf saidielasiie membenisdprefierablixnatibassal ue

' 100 | N Pt I ffLcul | ' h |.f ' d
to selt-TAPeQranOanht aHd Tateoth thans fha 10 hy TherDrabmrs eplicuth tin 1 n

der to.: . ' ' | di t
e 1100 BT BaePRc LA RC I RAbS MRILS RER Y4 §olte ndEs miEn ™ he
prom nenghaguf,63c e091pas #h ddHRRHE THE MWicRALLES Msai I RYadie rﬂﬁf?:Yia‘i'?éngé}‘e?aHT n-

transfer region out of the transfer regl onf(}% the master carr provi ded
wi t h t henotuesy thane®.6 | path kad beloy 1tG anaferring information onto the slave

medium to be brought into close contact with the slave nedium so that

‘t he unevenness patleaddition, ahghe tinerofi magnetic stankfrethd skivaveedioin i may

be spaced with_a predeterm ned . i ., ..
previously magnetized rgy initial direct-current magnetization in the direction of
tracks in the surface if it is inplane recording, or in the normal direction if it is
perpendicular recording. It is preferred to execute magnetic transfer in such a way
that the slave medium and the master carrier formed with a magnetic layer on the
fine unevenness pattern corresponding information to be transferred are brought
into close contact with each other, and magnetic field for transfer is applied in the
track direction or in the normal direction substantially opposite to the initial direct-
current magnetization direction. Servo signal is preferred for said information.

Also disclosed is a magnetic transfer method in which magnetic
field for transfer is appliéd in the state that a master carrier provided with an
unevenness pattern on a surface thereof | for transferring information onto a
magnetic layer of a slave medium and said slave medium are confronted, so that

- said information is magnetically transferred to said magnetic layer of slave

medium, characterized in that the spacing between said master carrier and said




di stance and supported wi thout being touched with each offesbryary 2006
Alternatively, it is possible to use neans such as a holder for separating
and supporting the master <carrier for magnetic transfer and slaver mnedi um
"with a predeterm ned spacing. Also disclosed is a nmagnetic transfer
apparatus which sinultaneously executes transfer on both surfaces of a
sl ave nmedi um by applying magnetic field for transfer after the master
carriers that bore transfer information are brought in confronted close
contact glaveahbdisinglds reci@Udinhy whkd 36RE nefgrichie fisldYer MRk fsOapiflied.
subjected to transfer, respectively and received within a hol der,
char act eHerad, {'thetsdpatinghbetd@enataid masterpanekt ehd saidosibvie eredibm nisstsed
carriers of both sides is not nore than 50 m and preferably not nore than
5 m | nia Feancligedistaneed@omathe promingnt Aurtaceseh BREVRINESS Pattcmr fimdbe of
bot h hol der

10 44 .Feb 2006 _nenb t ai nj. t ier i
ot or eSTHESY 805 MEHET ERABRJOTGE RGNS GinHAVS gl 6 TOEIRBPEGOIOR | on

hos A e - 0\ _ o !
or of or bl S ABTc B2 |PRB0 " it 1 Birte SEfe BliangP i ChileBEAY
central @& theoRgicH wietd the hiRfer ®THRr anBatiyve ﬁ{eﬂiil!ikhr‘z&elaﬁoqi'_?&{t@ﬂ, gk er

Is preferably not nore than 10 gm The deviation in parallelism neans the
di f f er ensadfioetntea € the henimramest splicitgnic é nandr hivrefard hesmadimtanegduatien
master carriers on the both sides or both hol der menbers are confronted.

Al so di sE0Gbger qrslasy bacavspdbiinglitfienlt doi maintain the andformity diatacel:i stic

bet ween hol der, and..a ter carrier, n the ,mster carrier and a sl ave
medi um %“Hf“g?ﬁﬂu eﬂﬂﬁe@%ﬁ%@sﬁ%ﬁﬁ%@%\ﬁ?ﬁa‘@a@ﬁd&mer, the master carrier
is allowed to be g0 r . t ressure ereby it i ossi bl e
to secure unifor rrI1§1 c@gg%éggﬁg{gttﬂg%ﬂ%]@#hﬁ%% G%Bstﬁsrmfi’: Pt F%ﬁﬁ/e r?dldssfslgg%

medi um d@t &d il : p%?ﬁ'ﬁ% ' Lal ' icC

char act elrﬁiﬁst i cwi Egtlhgg(r) ;6%%;& %Lﬁ) not gé%ﬁ{xhgﬁ{’gv%ﬁgq{fgadf L{%ga‘ég%gﬁégfcﬁ ‘Irlr%re
‘than 3. Ohe prbthidefasuificd of asd iudlepeintess eFdtteen Antig0be Proshlcdobh af host at e.

If the Young's nodulus is less than 5.0 x 10-5 Pa, it is inpossible to

rsecur e dransier semon oot efethe dramaber regiquu bt Ithe ymdsteracader peoeldad twith rihe er i al

absorbs a force generated between the . .
unevenness pattern for transferring information onto the slave medium, to be

| brdught into close contact with the slave medium, so that the unevenness pattern of
master carrier and surface of slave medium may be spaced with a predetermined
distance and supported without being touched with each other. Alternatively, it is
possible to use means such as a holder for separating and supporting the master
carrier for magnetic transfer and slaver medium with a predetermined spacing.
| Also disclosed is a magnetic transfer apparatus which
siniultaneously executes transfer on both surfaces of a slave medium by applying
magnetic' field for transfer after the master carriers that bore transfer information
are brought in confronted close contact on both side recording surfaces of the
slave medium to be Subjected to transfer, respectively and received within a
holder, characterized in that the deviation in parallelism between the master
carriers of both sides is not more than 50 pm, and preferably not more than 5 pm.

In this case, the deviation in parallelism between the surfaces of both holder

10
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master carrier and slave nmedium Furthernore, if the YO“PQF%)@B?%G@
exceeds 3.0 x 10-2 Pa, the master carrier is not snoothly nmed by the
pressure for close contact and conversely increases the space between the

~master carrier and slave medium thereby causing signal om ssion. 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 nﬁﬁ’inr@%htl@@e@imﬂ?sé BiasE darflbr iSnbeRiork thAd 58NGm! ?Féﬁ‘:réﬂl 95t
contact capability, and if 11 14 February 2006 it exceeds nm " pl astic

def or mat inome itsarc AysedAldes rthe ldevdeionr bettieen thé cengtibpositians iofsaidsmiaset eased,
whereby there is BOSSIbIth to make the nmaster carrier non- usable. In
addi ti Oncarrliersa o beth sidasait prefeseblyenokanorg thast df par.r Ferthemaorg, theave

of :LE?S LGEGRUER vebvier ik Cnril pasfEs Sgﬁ)feﬂ% §0§f¢5a' SRt s D SR B o
Stcti on abtel barkitje BERARY S e a1 02 0gE TR eV BB e ¥helfim o7
sl ave neghehfd tHe 8ifferEmdtOBetwlen the ﬂeaﬂé@t Qlisthit@ ﬁﬁ@ﬂ?% %%Wd?ﬂ%}dﬁﬁ?ﬁﬁa '

carrier are brought into uniformclose contact wt

predet er master caiersot ther methsides ortbatic hylder mesnbaroass bdefrdmetdxecut e good
magnetic transfer with a high transfer signal quality. If said area ratio
(SV/ SD) is increastdbot diseloaedyeis hbyarieterpdsing osedmsttamé biaving delastis

corrpared to the contact ar of slave medi um pressure acting on a
portion © R trisiteletioen dobalder aa @éﬂaﬁ,tﬁli Fmer:. wﬁ% f? austes capmp andoge

for or osdaveRfim 88t IAt FIoB ToHER Wik b0 Fber el BRS6H fariadf 157 °7
i s possi Ql&zve%?ﬁool?é @dlﬁex&/gg@aéf%ﬁneag 59&%&% vm%ré%t 1198 poans %bé’echpé cl ose

contact capability can be enhance and secure er signal
quality mufdsmt:ldsemhtaﬁdt%&kre@ml'gésmaﬂsreaﬁlé}mﬁeélhv@metdhﬁn. area ratio to be

not nore than 16, the applied pressure is not to be excessive, whereby it
‘i s possible to prd¥emsetieg dhenYionngznohodabesy ef ofaigd amttarial f hawrimpe¢lastic
characteristic in the range of not Iess than 5.0 x 10° Pa and not more than 3.0 x
~ 107 Pa, it is possible to secure a good close contact state. If the Young's modulus
is less than 5.0 x 10 Pa, it is impossible to secure a sufficient close contact
capability because the elastic material absorbs a force generated between the
mastér carrier and slave medium. Furthermore, if the Young's modulus exceeds
3.0 x 107 Pa, the master carrier is not smoothly deformed by the pressure for close
contact and conversely increases the space between the master carrier and slave
medium, thereby causing signal omission.
By setting the thickness of said material having elastic characteristic
in the range of not less than 0.01 mm and not more 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 lacks close contact c_apability, and if
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caused in the master carrier, thereby enhancing the endyy ﬁlélr%%(%he
~ hol der takes a construction of cylinder, the pressure produce y vacuum
suction effectively acts on the closely contacted surfaces of naster
~carrier and slave nmediumand the force for close contact is increased,
whereby an uniform close contact state can be obtained. The uniformty of
cl ose contact force is remarkably inproved as conpared to nechani cal
application of pressure, whereby |ocal signal omission will not be

ocrer ol ket F7 B Hod0 Sl B8 e, sl
par ti cl es¢iRr48dnsieaSed i whdbby tBsre! 13 sgib%ﬁ%ag@ &%Fl}gg %één%&gc ma%f g,g\ni.s at

nost five particles/cnR is interposed betwee
carrier wasblexecuting nagnetic transfer after the master carrier and

sl ave nedium are ir} co .{.ont.%d ch%se contact with each other and received
within the hol der, Be%%{é 19T h CLASE OMRRE foBce hebrigen: a swastar eartiet andomn t he

elastic ng L BuhEebd t by LR B T tact and.l argely
reduci ng siagﬁglllécg]rlri SSi %ﬁfédang t héé/hte){&a%g?% @%r@géyoga%%ﬁo&n{é}%muﬁjlsﬁ‘éu?%r m of
deposi t edofieipeed spacertefihdlder, ftds pesdible tol appty a@ 0hHoim iptesRBRY, a8l byt y
reduci ng a -forn:edm getween the master carrier and slavé nedilUm
around t h& Bok4iioe oh1an gHeldYs ageah3V) ofi varuum spetioredegioneof can

be i ' | s. b h d. Still yet,
U The. oeSldeftnd b RonfiE atdahey 8P U maldf Bk Aa QB E MG ipshe brred. | 1
such a nesfke + H&t0,tthe stgneediand h@dﬁl&s&ﬁmiép&fg%}oh%@c ﬁ?@hﬁifbﬂﬁtcl e

n |

master carrier and a slave nediumis spaced | - I'S possible to
reduce fGA¢aGtowithr sach edheremilken predetdrminedredntact gnessureveheeedy paig er n

f t ' t o effectivel t.t br asi.on of
oat torn dosSRE 1F e e dddlinn it Fatstdl RIB bleh wansia tRBUHALE. pBE tor .
especi al Isgidberauatiot(SV/SD) istichmsbe tyRRRArs heSdr Sf%gé&§?&%%%?%§!%ess

pattern which is considered as a nmajor réason of unevenness can
reduced. campareddedfhieecantasct arey ofirdae prdinntheopresmaterctiogr on er pafidns| ave

¢ ' : ' | tact w t.h each gthe
medi um arg, At dddy fioPP&aln Madter carrior 19 appﬁeg t{)f the close contact of master

carrier and slave medium, thereby increasing the force for close contact. By
setting the area ratio to be not less than. 1.2, it is possible to obtain required close
contact in uniform, whereby the close contact capability can be enhanced and to
secure good transfer signal quality without local signal omission, and by setting the
area ratio to be not more than 16, the applied pressure is not to be excessive,
whereby it is possible to prevent deformation and damage of pattern from being
caused in the master carrier, thereby enhancing the endurance.

If the holder takes a construction of cylinder, the pressure produced by
vacuum suction effectively acts on the closely contacted.surfaces of master carrier
and slave medium and the fofce for close contact is increased, whereby an uniform
close contact state can be obtained. The uniformity of close contact force is

: remarkably improved as compared to mechanical application of pressure, whereby

local signal omission will not be occurred.
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deficiency and abl ati on of magnetic |ayer can be preventgng%@&?aomgre
caused by the repeated close contact and rel ease of naster carfier and
sl ave nedium Therefore, the service life of naster carrier can be

i ncreased and magnetic transfer for nore slave nediunms will be possible.
By this, it is possible to reduce die cost of nmagnetic transfer, whereby
pref ormat - conpl eted sl ave nedi uns can be provided in a low price. 13 14
February 2006 Al so disclosed is when each of master carriers is brought

into confronted chgsedigenkedis W 4M eRBEH hE&RBENWABS YEAGGHCA NtIRA\E
medi um and then master transfer is sinmultaneously eXecuted on both sides,

i f the déustatiaving size pf0a Ll osovéreisWepartiches/oms urd star of wotdess thant(h3si des
is set not nore than 500‘€m .and preferably not mgre than Schit S
possi bl elibandtlessthag 8or pret pt encstdiee pediglay’em vikdntasposed betywestsabl e to

resol ve Is“ia]%lnal mssigon, and it.is possible to execute siultaneous

{1 ansf or BORChGOA & tRedde carier wheh ‘{)’ﬁe&HEF%rmES%éﬂ traaafqrt tergfyeppaster ;
DESCRI PT, . ' ont i ' i
b onpl vt vantt BlaPEEM B i BRI IRRNIGte LORARE SR okl ‘iR BT '

i's a pergaReRledRithineiNeHold®, Wepasited ARAMA NS %én’é}@:icﬁf of hglﬁg%&h Bk

magneti c transfer apparatus according to one enbodi ment o present
i nvent i oelpstid gnémber d8 exipted atiersdys pdabiting poew ¢lbse doataier amhdwrgelp Fi 9.
1;, Fig.3 is an exploded view of a holder according to another enbodi nent
of the piedveing signehtonaission gnd ihel elestiatmembeviiatdeformed parthel frmsof
he. ot at ISFIed HAET 8] WreTrUBHRETE ToF BisP Gonifsas APBUCAUSREPGodusIRot her -
pol der . #ins 2ol ol B0bnech ARk wPibas firiorcSnd T S ARfung 4Bt L
deposited material, whereby signal omission created extent can be narrowed and
the quality transfer signals can be enhanced.
Still yet, if the magnetic transfer method of the present invention is
performed in such a mannér that the magnetic field is applied in the state that a
~ master carrier and a slave medium is spaced 1 ~ 100 nm, it is possible to reduce
friction produced between the slave medium and unevenness pattern of master
carrier, and to effectively prevent the abrasion of unevenness pattern at the time of
positioning of slave medium and unevenness pattern, especially because the
friction between the slave medium and unevenness pattern which is considered as a
major reason of unevenness can be reduced. Also, because the unevenness pattern
- of master carrier and slave medium are not in close contact with each other,
deficiency and ablation of magnetic layer can be prevented, which were caused by
the repeated close contact and release of master carrier and slave medium.
| Therefore, the service life of master carrier can be increased and magnetic transfer
for more slave mediums will be possible. By this, it is possible to reduce die cost
of magnetic transfer, whéreby preformat-completed slave mediums can be

provided in a low price.
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accordi ng to anot her enbodi nent of the present inventi o %8@%\/\5
basi ¢ process of magnetic transfer according to 14 14 F ruary anot her
enbodi ment of the present invention; . Fig.9 shows a nmethod of magnetic
~transfer using a master carrier according to an enbodi nent of the present
invention; Fig.10 is top plan and cross-section views of a master carrier
according to an enbodi nent of the present invention; and Fig. 11 is a top
pl an view of a master carrier according to anot her enbodi ment present

i nvention. DETAIL bgl :

enbodi nent of theggégggﬁhﬁ%\t}% %&waeabﬁ'\/ escri @%&Fnﬁdg&%ﬁ lllzjit(();] lis
a per spegcdrifvented elosef camadt wahteack rovérding berfat@bfaalavd medhfandfthemgnet i ¢
transfer apparatus an enbodi nent of the present invention. Fig. 2 is an
expl odedmpstes geansfer is/issmulianemisligrexshotad on Both. sides, The thaglesidtion imnsf er

'?PSZE:‘wparﬁBPﬂﬁa%‘gfspF%?h@m%é?q??ﬁaéggrsﬁéﬂbot Sidaisctet DoRGReIc: BaRISD Wy o
(el oct re:) RBARLAE o0 B BRE, 3. it PRRROIE A BBRT B o ensire loss o
whi | e éﬂé(ft”%é?@b;ﬂ?{ f’sef)oésqw@"utcppes%ﬁe l['g‘?fégrgm@%%he ﬁairt%?ogsﬁle fointo

confronte 0se contact er and ["ower es o medi um 2,
respect i scyite yaitebgous &faﬁgmtdf%ﬂb@ms ivAith h%z%ﬁ%ﬁﬁfe@%’igﬁeﬂ lqualit@ 1S
magnetically transferred and recorded onto both surfaces of slave nedi um 2
at the same tine. The hol der 10 conprises a | ower side press-contact nenber
8 and an E i ress-contact nenber 9, and receives the | ower side

d
mast er dARE érﬂﬁgégﬁP”?l@aln@FeTHﬁBMWéNﬁﬁ signal and the like onto the
I d d f rrb d t
carrier 4 tor tranifePRIBRELERRE: hhdie freih mugior willobe RRngh fot he.
upper SIGI%| e&ﬁg@{&ﬁ%g%%pméﬁﬁﬁ%%dfémgga%%ﬂﬁ@ um?2, a |ower side elastic

menber nter pose Side master carrier 3 and
Fig.l is a perspective view of main parts showing the state of

transfer of magnetic transfer apparatus according to one embodiment of the
present invention;
| Fig.2 is an exploded perspective view of a holder shown in Fig. 1;
Fig.3 is an exploded view of a holder according to another
embodiment of the present invention;

Fig.4 illustrates deviation in parallelism between master carriers;

Fig.5 is a perspective view of main parts showing the state of
transfer of magnetic transfer apparatus according to another embodiment of the
present invention;

Fig6isa cross-sectional view of holder;

Fig.7 shows deposited material in the magnetic transfer apparatus

according to another embodiment of the present invention;

Fig.8 shows a basic procesé of magnetic transfer according to
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15 14 February 2006 the | ower side press-contact ”E”berf&Fé$@m?ﬂxm upper
side elastic nmenber 7 interposed between the upper side naster” carrier 4
and the upper side press-contact nenber 9, wherein these are conpressed in.
"the centered state thereby bringing each of |ower side and the upper side
master carriers 3, 4 into confronted close contact with each surface of

the slave medium 2. Herein, the term "confronted close contact" is used
to indicate any of "tightly contacted state" and "faced state with an

extrenely I 1 both of. the.|ower side press-contact nenber 8
and upper agllgg'lé:r e%@@?ﬁﬁ?ﬁﬂ?%ﬁ%ﬁﬂn@rﬁwmum ed to be axially novable
and operated to be 10 - chanismwhich is
not shown. In additigﬁg e%é:ﬁg!’dﬁgﬁgéﬁﬂlgy%‘%%gﬁggrgﬁgﬁ\?}éﬂfﬁnggﬁéﬁ%ﬁamns
whi ch is mecorslingwo ambhmbeidimenteof tha puesens idteneioneans i nhales air of the

i nternal space forned.by sliding contact of the |ower side press-contact
menber 8 and upper s%&%)fgr@sEQIbM@drrﬁfﬁﬁérseQﬂ@m viewduek a Imeasperesmuiee of

the.inter [ . r L.j force for close contact of
said sl avgsérr%di %%&g%%%égbégﬁaﬁgx?g\?%esghg*“ﬁ%nﬁﬁgt@?‘?car riers 3, 4. Al though
Fig. 2 shows a simul Fimebds at topnslbfrvieWdef h anbeéhcs¥icl 3688nd; %'i’o“é(ﬂ' @y the
master carripers 3 .and 4 are confronted with both surfaces o%n he sl ave

medi um 2, © ‘ofj@ﬁéfs@eﬁf@m‘é@%ml}ag a master carrier into confronted cl ose
contact with one surface of the slave nedium so that sequential transfer
may be executed onto the one surface. The slave nedium 2 shown in the
drawi ng i PETAIIBDIDESGRIBPTIONOFCIHE INWINABONs secured to the center of a

recordi ng medi um Zﬁ%n, ”f;g formof disc and the recordi ng nedium 2a has
recordi ng surfaces Heiem slowed api embedimente fc theayweseno ninvbatitwt wilk Usé aces

f di ; : f Okg fl exihl | yet hyl A ht hal at
ond t ne | dgarel St ORIE 1P MApoci Ve MGndel b Thowibg s et o <c.
it is postaifer b6 nagnetidetrandgas appaaiuk dard e bR oL thd BReshMiiventidf Press

16 14 February 2006 .
_ ig. 2°is an exploded perspective view of holder shown in F ig. 2.

The magnetic transfer apparatus 1 shown in Figs. 1 and 2 executes
simultaneous transfer to both sides by inplane recording technique mode, in which
magnetic field for transfer is applied by a magnetic field applying apparatus 5
(electromagnetic devices) located upper and lower sides of a holder 10 while
rotating the holder 10 which has brought master carriers 3, 4 into confronted close
contact with upper and lower sides of a slave medium 2, respectively, whereby
information born in the master carrier 3, 4 is magnetically transferred and recorded
onto both surfaces of slave medium 2 at the same time.

The holder 10 comprises a lower side press-contact member 8 and an
upper side press-contact member 9, and receives the lower side master carrier 3 for
transferring a servo signal and the like onto the lower side recording surface of the
slave member 2, the upper side master carrier 4 for transferring information such
as a servo signal onto the upper side recording surface of the slave medium 2,a

lower side elastic member 6 interposed between the lower side master carrier 3 and
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~contact nenber 8 and upper side press-contact nenber 9, hf%gg}é}%mitioni ng
the slave nediumtogether with the master carriers 3, 4} al ower side
master carrier 3 and upper side master carrier 4 are forned as circular

"~ discs, of which one surface has a transfer information bearing surface -
formed by a magnetic pattern which is closely contacted with the recording
surfaces of said slave nedium 2, and opposite surface is retained on the
| ower side elastic nenber 6 or upper side elastic nmenber 7 by neans of

vacuum adﬁﬁrgltion, . res%gctiveleg. The | ower side press-contact menber 8 of
the hol der'D30lofEe8idg Pisssreonfiactiimemberd 8h andaar i upper avide clasticr aembérariger

than the g R Ee r rier, 3, the |lower side elastic .
nenber 6 iqn tiﬁl%sq:lfdor m o?n g%ee%rg?& %%Ptgg%éwe{ ﬁeandctbﬁt“PQPr Sidetress-eamtaste t op
surface, aneinbee 9| wisrreii theseasé @onfRESsed in3thieSe ' '

surface by means of adsorption andmtpge SI [ kuel. Si ﬁﬁhféar?‘}i;k%?ﬁgeﬂégﬁ?ﬁ@@%
press- conttaeh afelener sade anddhe uppemsisie miiaster martidri I3e 14y ita sconfionted! chise

ppersi g CRPEE wilh 4akn sHAed BF e fivg AN b cHicreim tbarfetm, Grontientod « om
surface, alsbetdinitaddPes usad €L idBSItE ran?ﬁgf ‘l*tg;%ﬁ @t%(ﬁécf"sﬁﬁ?;&?%?ﬁ{%ﬁaosl { omr

surface by neans of adsorption and e ce ‘
si de pres¥vitlban gxtremelsbemal gapere is provided with a pin 8b, which fits

into and positions (éhe cgnh}rat hoJ e of ,the hub 2b of the slave nedium 2.
The outer circunferencd &PH R ﬂ?eoi%@rsgil IsEsantashmgmberdnnd uppersside
provi ded pirdsh-cdntddRWaE I Dl d_the outer

ci rcunf ergl(?e of the %E)%%P és)%edgoglgteésds-&ggﬁt ac ﬁyrregiﬂ)vé]ﬁ% ap@ opgatedde Bt h a

downwvar di 9pgnest and elpsed byregeopar-tloSe medhthistowhivbt is HoeWhowh. J84 aliliitidahe
' surface of the flange part 9a of tlhe’upper

di amret er of. r rcunf.erence

s: de pr es§£31ém§‘?ft ﬁ#@%ﬁgps@ 3 Yagiin sastion mgang whidh iamet showh, ivressin the
' nf s f the | ower .sji.de

o bcer cont A 4o rfshnd Bhalcs 0 0e AR bictRl Shald Bt SdiRE pnigetiet pr ese

17 14 Febthedloyve2Glide pressaohtaeninanbd § andngipel kR presdomibenthberseid ed

sinto the inner circunferepnce, .
} reduce the pressure of the internal side thereof, thereby obtaining a force for close

contact of said slave medium 2 and upper and lower side master carriers 3,4

Although Fig. 2 shows a simultaneous transfer mode to both surfaces,
in which the master carriers 3 and 4 are confronted with both surfaces of the slave
medium 2, it is possible to bring a master carrier into confronted close contact with
one surface of the slave medium, so that sequential transfer may be executed onto
the one surface.

The slave medium 2 shown in the drawing is a flexible disc in which a
hub 2b is secured to the center of a recording medium 2a in the form of disc and
the recording medium 2a has recording surfaces each formed with a magnetic layer
on the both surfaces of a disc shaped base formed from a flexible polyethylene
terephthalate and the like. This slave medium may be a hard disc. Ifit is a hard

disc, it is possible to provide a positioning pin on each of the lower side press-
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side of the flange part 8a of the | ower side press-contagt (the
rel ationship of great and snall sizes may be reversed).al,%\lqsegg'fz?}ﬁ%go%ateri al
such as O-ring which is not shown is nounted on the outer circunference of
“the flange part 9a of the upper side press-contact nmenber 9, in which the
sealing material is slidably contact with the inner circunference of the
flange part 8a of the | ower side press-contact nenber 8, when the upper
press-contact nenber 9 has noved to the side of the | ower side

press-cont erfornms sealing between the surfaces parall el
to the di rcgghcgﬁ{%ﬁé?gﬁPﬁ@%@%ﬁ%ﬁ%?ﬁ'ﬁ%&e‘ﬁ?%& gatheél‘?bkﬁwlﬁﬁ?mgtﬁi@r eby
cl 0si ng t REavienthedingd tSHRAE Wih Fehak ?C%J\mrggegs-cont act nembers 8, 9. The
sealing material may be nmounted on the Tower “5ide press-contact nenber 8.
The holder 10 is pr8niddewer siddmastericadder 3tandcippes side edsterd@hriel| Sui Ng

t he contagt - se atat i %Sgﬁverret of . the | ower side press-contact nenber 8
and upper "¢ g cyLH 5 h ane; surface hasa transfar infoometion beating pace

. | = el b d
1 the not St fttied (372 ShanRite taffh, AhidbsFioRl HRGCA TR B e or o
3, 4 is cherfaess afisaid slavemediam 2y drd &8 stffasé aVRt4TRE BitRe 10REL &le

carriers 3, 4 and el astic nmenber 6.  These | ower side press-contact nenber
8 and upp&lasts gae g@sé-oémﬁéﬁldﬁmw membee 7dpnmsens of wachum adsomutipn,
mechani sn*ggﬁbftzvé@ not shown and rotationally driven in union. The inner
surface o ol'der”10 is provided with a suction hole of vacuum suction

means opened into tTie loviersidd pfd@%@ntaeﬂn@xﬁbd?af§§ﬁﬂﬁ:‘éﬁ?4def"@b %kdees a form

conmuni cates, with. the suction hole, is forned int ower Si ,

pr ess- conPhdisc anshbas a gitsulangep susfade layges thanothe antemdiaheterfof tetmaded
outwardly C d...fo,a vacuu ; ich is, not shown. The vacuum
sucti on o‘f‘ﬁgll%? 3b?/ﬂ é‘fcﬁ,&& Yide L?&qﬁngdﬁlﬂ’@ﬁp ﬁgﬁr@*@gﬁr@@f %T'ﬁ@t Isineppted empthee

wi thi n t heerhtell $eridh of thdp KRRICEO t ) f jvacuum
15 14 Febeunry o000 At L haP FABE NP the IBwRr QIEARR AL TR 3 Y Brtalied 6B

pr ess- corthgcioprativfise b maenns| efivedsosptien pnd she diket acSinmibabgrthd uppee si@e be

-appr OaChe&egsa-SQnt%P (rarﬂelrt;lgera9 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 circumferencé 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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~ pressure produced by the vacuum suction, thereby bringi rlgfgﬁeﬂﬂlab“ dpmat i on
bearing surfaces of the upper and |ower master carriers 3, 4 d@nd the

magnetic recording surfaces of slave medium 2 into confronted cl ose

" contact via the upper and |ower elastic nenbers 6, 7, and nagnetic field

for transfer is applied by the magnetic field applying apparatus 5 in the

state that the master carriers 3, 4 and the slave nedium2 are in close

contact, thereby magnetically transferring and recording the information

such as s [reLer= N qgg'hf' S de for, applying a force_ for :

cl ose con?g%%?ﬁlt i3 a g% posélé(glte%bt%oabg‘aggtmﬁer%@cﬁﬁ&i %F‘%??ﬁdﬁrwfeww ng

a mechankidal ofir thes flangbr paitt 88 60tthe dRovidt AR grég%-éiﬂltﬁtn{gférﬂ lg; nt of
ers o,

the vacuum suction node. The material of said astic ne S a
Young' s afiemship of greatrandgsnal! sizes mayslse tevarsed).0 A séalifie Restaisl sueh 290" e

th 3.0 has .ch teristic that, wh f
cl'ase cont e bt o Tyt i BRaSEeS on e oS rirkmgronte ohdenange

i i i . and t
Carriors B d are Lo R i DIcAS BoRBCP Rirber sk A SATE R sp Y TP ng

carriers are to'be in conformt

the cl osesldablyeonteaputith theynnemudroneforarive afiths Slunge har 8al FFIBe WEAGHe | S
rel eased, state at the tine. If the Young's

Iit retyr-st _its original ‘
modul us i B'PEEEN afﬂﬁ’r?r%ob%' gse iptstheipper pressiqepéact mgrabers? bas movedibfthei ent
adher encegj ) ter Lriers nd the sl ave
el um 2 5 00 o AR Moy SRleresp bR ulehhlE Bl oy Sraling heieen dhe
Young' s nwufices peralledde tBe Qlirectioh DfRontddiSepiratibs rm&%ﬂiérﬁr(%xﬂﬂetﬁre@fib{%
y ere

snoot hly def or by the, pressure for close contact and conversel
is the ri fe@’b’“&%éﬁréa@% temal $paes hetweensthet tveo ppessidantaatanembets 8f 9,

el astic nppd 0, o ' use.a_ conventional rubher such as
silicon rubbga?m%orfl%af igg Héaaﬁlelpérjg%lt')lglte% ‘%‘fﬂ’&rﬁ%ﬁ"ﬂ éHPerQFGB%'F?maBWH} K& r ubber,
et hyl enepr opyl ene Thbbholdendio He pidededTlig ﬂﬁ@?ﬁ?&ﬁtgfstrh @rofl%yfiﬂd%ﬁ .

e - y in

February 06 whdlch can be used-is in the ran 0 , prefera
t he rangé g the ggntackserptaiénmmgoyemsntiofishe fower sidp pedsssoabtact interhbe T ange

/ gf 85;<01)(§'8é%§ Lﬁﬂ)fi‘ 9&)1((9 fﬁeégcfgétac%amgﬂl%e? Wiy Iﬂ% lséxtg rtl(laz];tetrh%biln%/eringl gge?cer %nge °

. cl_osed, so that the closed state of internal space can be secured even if the height of

close contact of the slave medium 2 and master carriers 3, 4 is changed due to

change in thickness of slave medium 2, master carriers 3, 4 and elastic member 6

These lower side press-contact member 8 and upper side press-contact 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 j)ress-contact member 9, extended outwardly and
connected to a vacuum pump which is not shown. The vacuum suction of ajr 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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The t hickness of elastic menbers 6, 7 is not |less than 01-4%bﬂ}%§‘%ﬁb6”°t_
nore than 1.0 mm |I|f this thickness is less than 0.01 mm the defornation

of master carriers 3, 4 is restricted whereby the close contact capability

“may be insufficiently secured, and if it exceeds 1.0 mm the naster

carriers 3, 4 are largely deformed whereby plastic deformation nmay be_
caused. The quantity of dusts generated fromthe surface of said elastic
mermber is O particles/cn2 for a size of 0.5 pmor over, and at npst 5

' ' f t | th .3 pmand less than 0.5 m For
xarpl e, this  cor b5 imtal Ehencti: afistcn ticabbes PRt sapisgpmambers
size of O9%mMoWeroN@s pr@é%dcoﬁéctrﬂgéﬁlbér BahbvE I'[t)(g?{e t r%ﬂﬁhgd;%g%lzogl}e%al?f B ¢ he

|l ess than 0.3 pmand |léss than 0.5 pmare de

sanpl e fr praswitiegiroduetdbythe vacmmny suction, maagy Yringhiyt ietiffbritiation Mdring
In order to limt the dust

I d f the. el astic nepber 6, 7. dust
grggng;ElZ'? i oﬁ&%‘?r}]?fﬁt& G Bpl?ff‘re“}igg?ﬁ@f’r{ BRRgler qﬂﬁéi‘fél-’as‘l !?drifﬁﬁgﬁ%l?tlcgl;acegdslgg ][rg(rj
f Mk EhdeRl : -

r enmovi ng ldus_‘{eé‘,°f‘m’°§%$ééﬁ‘y%eve?’ﬁfbi%ﬂ?g@{ﬁ?gﬁ? Pfﬁtég?w _@agowf:fh@nﬁ CEin:
Cont ooy o8 troe pfﬁiﬁgfz,pmﬁiigﬁ%%?c43 gnd ﬁ]dé@s?alvei%gi 3%;42 u nt(% dust

 Goner at | oKl iy BPBNEIS Taihe stae Ehatiibe daostensamieand, Har thsslavgnal

i SSi . -] I 0L f gl t widl.b duced. The :
oUr { aces PRI 2 418 hie Shet, ferbiyBgne BB pthringcand foearbing e 1 ave
medi um 2 iferniatforeshdinafsérivatsigiaperPaddition! aé @ hbge Z@‘S%@W@? 4 bG8 8 4 OF

a convex shape. Wiile circular arc shape is preferr convex shape,
so cal | eddoé%prﬁoabﬂchs Hapse alfgy possibleeth adbph aanmichanical mode dor @pEl}dﬁ% #hape,
e

it i ' [ he difference.i.n hei . between the peripheral part
:aE\dl ieﬁte ZHPE??%‘ZC%I;{)W%M& %%ﬁb%fﬂﬁaﬂ?)mi §g Pl OF tiRaFepiacamtt ofe the
di amet er wicuahasidtionmelers 6, 7. 20 14 February 2006 F Wen executing

magnetic transfer, the slave nmedium2 is previously magnetized by initial
direct-current naghbeimateriehof saidhdastic memiters 6f 7thiack ¥ dubgt enodulus in

the range of not less than 5.0 x 10” Pa and not more than 3.0 x 10'2 Pa, and has a
characteristic that when a pressure for close contact is applied, 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 10”° 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 102 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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surface if it .is inplane recording, or in the normal dir LLen E it IS
per pendi cul ar recording. The slave nmedium 2 is brought ﬁaicllfé(;b C g%dé:ont act

with the master <carriers 3, 4 and nagnetic field for transfer is applied
“in the track direction or in the normal direction substantially opposite
tothe initial direct-current nmagnetization direction. A disc shaped
magneti c recording nmedi um such as hard disc formed wth 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 nmedium 2.
The nagrvehich daayter useahisi intthe ahnge oR.g0 et 100, frefisblydn!tAY 9ingd oPBO! g@L i ON
type or asg.érgzgnet ,c recordjng layer of metallic thin fil mstype. . The 2master
carri er s 28id Xoung e sinere preforablyfiarthe zangsrof, 5.0n1 t6” Pa ~ 86 xd0™ by

coating r%p |.Ge | ne $s,_pattern fqrmed on a
substr at ?a ?ﬁ?&%@%@%@@”g@ tﬁg&%@e @2\?3?{3?@ ga ”4%bn>|< ngﬁ{&si l'i con,
quartz plate, gl afbe thitkmésswfielastic oyembes#y17ds nos st Hein 601 fsmhrhit he

|i ke are_used, Th formatjaon of. unevenness pattern i s perfornmed by stamper
met hod. %rerﬁé'éﬁefpc‘m%ubifglﬁéé{qc P Fel§shHitan Rdtlneum.o hef@?fﬁﬁﬁgﬁ@ﬁ/qul mer
usi ng nagmtdrC caitices il 4 ik Ofestri¥@ MiRrebynithe fd 9&@9 | bhiibi h as
vacuum deposj.tj on net hod, sgatjteri ng ?re*ﬁ%%,cqﬁl’égn p aﬁ %ég&r%ltiﬁgg&yng

pl at i ng Mﬁ%ﬂle&ﬁa serured; prd i i exegsidsrel munothei masteneatriper hehdiaclargaly
recor di Nngefaitbest LBl M d i cal .. C Lers are used. In the inplane
recor di ng?ft he n‘gﬁﬁfeeﬁ’cﬁi?%tg‘f‘g@fg%gE‘?@g{ﬁb&a‘?&g‘%‘g 5 for applying nmagnetic
field for transferThmdpianiity aif desismeganerdted| flomothe isaefice | 68 saighapedc head

el ectro d and.lo i des of the, hol der _and, applies
magnetic 116 % ¥ gfﬁéﬁgh%%ﬁxfé’éﬁesﬂﬁ ﬁﬁb.fdgpém Qfers 3nd Alemost Ii’aﬁiqlé‘i{?m(b)n in
the sambordir gigei ofi nbt dess higar R rpmnghd WE' indeS pWMeFst & le, this

el ect romagnet S ncltﬁdes ol ls vvo(i-nd around, cores each-having “gap

ext ended “OFEFPAS 19 the candibionthat\0, prdiciesieny” wiba sigel 08 0. Tjumeer vvar, afd t he
sl ave nmegi tasEs phgcIBReReivith & ra | | the entire
surfaces of sl a\?e medi um ngl}\g Sr?riaeg?ffe@tcléasisﬁlﬂéé 933 %@?gﬂffg?ﬁbﬁto%g H{ﬁﬂﬁ%r 10.
dt is al depqsdtedian @ sewpla sifter ithe sampledinemi whichelustsawpteyiongoadniarcdésedy t o be
rotated. gontacted 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 shapé, 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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Furthernore, it is possible to install the magnetic fiel |
apparatus 5 on the one side only, and it is also possi bqeﬁef%gl%g@gll

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

- perpendi cul ar recording, electromagnets or pernmanent nagnets of different
polarities are | ocated upper and | ower sides of the holder 10 and apply
magnetic field for transfer generated in the nornmal direction. If the
transfer magnetic field is partially applied, the magnetic transfer is
performed over the ntire syrface by noving the holder 10 or the magnetic
field. In said nmagnBtitR SXeqHung magnshic franster, theglave medivmrd ispravéiouskecut ed

.for a pl ol - f +:5] Q) | i denti gal .master carriers 3,
a0 D ieitiYed BRI iRt reGhE biBRetzation iRk dftoriOR Srifacke /66, 5,
al i gned i surfpesift itds iapldne ebeordask, i gt el ROMI2] HidRtiBh 8B & & di&ﬁﬁper 8
and upper side press-contact nember 9 of the holder .10. And,” the slave
medi um 2 U#fokdingas Theetlave mmediam 2 isabranght dutd olosdveamtesti withrthe ahastoe

i npl ane dj | 9N . JMdhrection s. set..to,be centered in the opened
ctat o hat e e S Bhd Rl AU RO B is3blied in Tiecracbibrecsipper n the

pr ess- conhaghalngiré@iond s@bstarfie) ite?fdd it | izati
press-cont acta menber0 QSi S m)vegl taf(;ﬁ%pl)tpr Oa%%éﬂ%&??r&g?%iﬁgggg%a% Pact

nmenber - 8. difgetion. The i nt er nal space of holder 10 is cl osed by
slide-contacting 9a of both_of press-contact

ot.h of. fl ange rts 8a,
nmenbers 8, 9 to be%f fi{stceﬁl_apg‘&gga JEEPISHNS MSiUResychk a5 dipm fermed

per f or medwih RAn4an jn%g? -t r hs..nedyced to a
pr edet er m ned Ievewg?&\ggu %ﬁ?ﬁg@%ﬂﬁ%@ﬁﬂ Pﬁgon%prgezgtﬁgihp?gg%lcﬁé&'by
ext er nal fesouding alemsitp Hiexdbleddiseran thedlikie e ndéd@s Ghe tddve MRYRIM &, VRRUUM
t he upper_side ess-contact nenber 9 applies a force for close 22 14

Febr uary %éﬁet&‘grﬁ‘%t consists @f: 4 dnagnsdic Keaedipg dayercohapplicatiombtpesoviaa t he
el astic ng tic Rocording %a é}a&ﬁﬁ%&% QME%’@M@ 2 is sandwi ched between the

upper and | dwer naster arrirers Y the master carriers 3, 4 is
el astical |y def or nftieunaster ¢dreiersas 4 are plovidel ®ithsd irGndfRIPAEn SwhichPRd

sbrought into ¢lose contact with the slave _

. ormed 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,
gla_tss, aluminum, alloy, ceramics, synthetic resin and the like are used. The
formation of unevenness pattern is performed by stamper method. The magnetib
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 sidés, wherein the electromagnets

includes coils wound around cores each having a gap extended, for example in the
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mediumuniformy with a predeterm ned 'pressure of close W%g&g% er
this, the upper and |l ower magnetic field applying apparatus %@é

approached to the top and bottom surfaces of the holder 10 and magnetic
“field for transfer is' applied substantially oppositely to the direction
of initial nmagnetization by the magnetic field applying apparatus 5 while
the holder 10 is rotated. The applied magnetic field for transfer is
absorbed into the prom nence patterns formed by nagnetic substance in the

transfer pattermns aof t ster carrjers 3, 4, which is in close contact
with the sfPQU’i digeg 1%02 ,?h%‘é?f% mediymid e The magnetic field fordranstarrisapplied te
“initial b ' f ' I.S.not reversed d he Lqpitial
magnet ZZ?[?EE‘E?@%IH%?@&%‘%% Pl 2 et iR S B mliting thadolder 10
per pendi cut as alscposkiblg, tot hetdlhiled BlaeBEE Fdld Aol f i jyS
reversed q:nd thepi ni tial magneti zatalggﬁﬁ of thgbg?rl\g aggrﬁiﬁ%gsngl?:b% I%Efteﬂ.

rever sed, JHiEIEBPre.HE1s pagsile ito anstalh themagnetic fielbapblping appareus Saas ey
patterns t carriers 3. ate transferred and recorded onto the
sl ave rred?%lren%&e ﬁ@%%dnfg 1‘{ Sﬁf’tﬂ%s’@i%&Fm{ peypanent magngtie devigesancthe 3, 4
are. cl oseng sidnbabbckifges both surfaces of the slave nmedium 2, each of the
master carriers 3, 4 is conpressed with a close contact force uniformy

acting on the hol dertheperhendigilat hecording lectremagnststor eradfefehia by

the el astig 4 s 6...7 within an all owed range, so that the surfaces
cont act ed o&d?ﬁé?eﬁé pg F%E’S e ﬁ‘lﬁﬁt@éfuﬁﬁ’eé' Ieaver sides e dhenholder ifearsbypply i s
ossi bl e iabfikRih | a ' .he s aces W.t hout
ISen'erati ng agﬁ?tlgaﬁé%le{%\meg?ﬁtgﬁg% a\gaetgﬁe |§{ne1 gl){gﬁ%f)\ﬁ%g{lgx? c %?@n\ﬁf% and

to transf@ragasticriéeldris pargiallyi apphied; ¢hengortcalraisfe? s péribAREYaver ?tl'-lgf3
corresponding to th%}’transfer ﬁg}tterns formed in the maSter carriers 3, 4
onto the © ﬁ'%/%"ff?&&i ninevinghtherholden Hhor thegnpghetionfieldi nent of the present

invention is descrj i Qi ter_of the | ower .hol der nber
8 of said hol der 1&h tﬁernga @%&‘%pﬂf%%/%e%ﬁﬁarﬁ‘ilgiﬁi%ﬁ%"&mprrﬁn%%‘ IM?‘E‘FW?EE
fitted infor apdumadisy ivmmseraof glave ahediohs 2fby identical master carriers 3,4, n

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 nonnél
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 leve! of vacuum. By this, under the
pressure produced by extemnal 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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the hub 2b of slave medium 2. The positioning of |ower hgl %émr;(? 18b
and |ower nmaster carrier 3 and the positioning of upper holde er 9
and upper master carrier 4 are perfornmed either by aligning and fixing the
“central positions of both sides using a separate stage attachnent
measuring m croscope or by respectively providing a positioning nmechani sm
to performthe positioning of |ower and upper hol der nenbers 8, 9 and
master carriers 3, 4. Alternatively, the positioning of central positions
of | ower and upper holder nmenbers 8, 9 nay be perfornmed, for exanple by
provi di ngcentpekiorrasdithe lorehside presskionitact anembers8 oia the ¢lastid inenibegs 6 7,

whi ch is not, shpwn rovi ded gn. one .of. t he hol der nenbers and a

posi ti oni Y th glef%l?ﬁ%dn Ui Et%#%?hﬁéeweaeﬁemr@ bw magEged
with the kd BOMY | n t : t he
ol der 10 STehE 32 h RehAely h shitfert SRS 87K cIRbAAIN, ABoPHE B Bhe oy

" surface) aftiathef Ithavetastinshembersa6y 7end3brozight ied ¢losé kentaerwvittheedgrvaenber
8 and the_informatjon-beari ngéerdsurfa,ce (bottom surface) of the upper naster
carrier 4Megiunyaiformly path 3 presdetesmined prasswrerofoclesecomaetal | ed so t hat

devi ation in paral lagi ] e ~than 50. and
preferably not mréaﬁttﬁzﬂrﬁgﬁwg}%@?n*ﬁ@g%ﬁ%w ﬁﬁ@%ﬂiﬂr@ PRt NS ahs
for exanpare,appireadheigbtthé top tnd bottors surdassiofths hiokdbrof0 AfEmagnetic field

i nf or mat |§)E- bearrng,surfaige of upper master carrier 14 along-the

i ncl i natiof {reeses 1§ reppliade subsenhially oeppesitalyigte utfeaatirestionhef| evitinl

"ot ned DREQGHAERGR o RS BEEERRE At BREying Brbaratfe aouhily fhaeidsicl L sper

mast er cafotited. he @pﬁ'ﬁétp&dgﬂgﬁg Field FBE l&ah@feii 9§ aBESBRY infd ﬂ{ee%&%iﬂggﬁ%e' Y

posi tioned as shown 1 n Fig. [

nd its value Is set not nore tha
pr ef er abl Batiesas fermed Hjh mBagnetith swbstancet e thertransfisapatteine off fliemmter
and the f ster

et veen g0 SR o S L U B RS, Sl LS
,f Zﬁigﬁ BE :%ﬂr?ngtﬂrh]?ggggrdggé%e HitihPHRENEYARM SEERSS pdficidds hBrRatdamlr f ace
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 acﬁng 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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upper hol der nmenber 19 is likely set not nore than 50 m 508 b&Jeabl y not
nmore than 5 m This is because the naster carriesl 3,14 are unitormy
formed in thickness and flatness thereof is corrected, so that the
“deviation in parallelism between said | ower master carrier 13 and upper
master carrier 14 is substantially caused by parallelismof the top
surface of |ower holder nenber 18 and the bottom surface of upper hol der
menber 19. In order to secure the parallelismof the above, accuracies in
form ng h of master, carriers 13, 14 itself and in nounting themonto

t he | ower Eﬁ%ﬁwd‘ﬁ%&r‘f}@e %@nﬁtﬁﬁl Pafipars fosmedrinfhapeastancanriers 8qdi omtd ths wel |
as accur agla9s mhéliuk? M ng and installing the | ower hol der menber 18 and
upper hol der menber 19 of holder are required. In addition, in the closed

contact structure Hy teartelow, tanthel daiboimens ¢feRs | PRGeht thiGufROus. the

devi ation,between central positions of |lower master carrier 13 retained on
t he IomrdW’%alﬁéﬁf?é{- 18 and upper master carrier 1 retained on the

4

hol d m | 10 | so,..the deviati ‘
between centrar o<t Lrerhy B IReCh IR mem iR Lobtiiaholirittharedy o
the | owerplosidiet 2 peshivnidd pan b WhictPld ARbA thio%fl pbaHl5hE BlARE HEIRGE) ©f

t he upper  haol der. nenber 1 p_i s |1 kely set not nore ‘
Febr uary thedBibnde efsilavs mediume 2pr Ebe positivnig of lower holtenentdse EHhREt

tructur N f.t hol .der 20. whi ch _brin he er and | ower
?ragg gr UCSIP P)lt%rlgg%l,s C%Terirf?ﬂgctg‘ﬁﬂoé Oé’&i‘l‘g: Iogé@lpégilpj}ﬁ ‘Iaglﬁpllbebﬁpmﬁl gpst des

of sl ave el SRiried 4 dde berfobfied éthbrby AMahiheAl Akl AUCREIIPEAGLDE. gpposed

| ower master carrier, 13 and upper nmastel c

par al | el ibaihbeidgsensingeat sgpasatef atage aftattoment nhelsdeing eiTbRIscaSe aad Hyhe

bott om s%rgfg%?. %b,(uppge.r.hol der .&Enber 19 are -set not nore than 50 p and

* pref er abl§PRETVEE PIOYISING 2 RosifiaRIng,nechanismy ta pesfasm dhe rpositioning | afs e
contact ghweRtahA ' ' i f st carrierg 13,
107500 sl oy CHONAT TORRS hiimbiS 90 R4 ool e, F o llerBRENRY, et hus

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 pm, 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 f the lower

master carrier 13 as a reference surface, when the lower master carrier 13 retained
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- the above §EETIgEy

signal om ssion due to partial poor close contact can be 4015?% a@é 6b In the
cl ose contact structure, the deviation between central position | ower
master carrier 13 and upper nmaster carrier 14, and the deviation bet ween

“central positions of the top surface of the |ower hol der nenber 18 and the

bottom surface of the upper holder nenber 19 are set not nore than 10 pm

whereby in addition to the prevention of signal omssion, it is possible

to prevent the force for close contact frombeing locally applied so that
scratch caused in the surfaces of slave nediuns 12, 21 by one side contact
wi th edgedn dke dewer holderrmember 318 and dha uppbsmdsmrpwmeﬂtlaoketﬁued e IBe

31 fve. moaniie RafEEweh B S Srcatnastich pupiGoned Fsitoren &1 Fig.4 anddissvalue
f 1
ot act et o 38a) S0 fd BECEREEPhoCRbH Bl T n "E;aaé%ﬁ#ei?@ it

wi |l be pomanblie differemtd hetwepnate mogrest distancennd dhie &frtHeet Biskinde DFBY
controllin he devi 3%) ins in parallelisms and central positions wit
h

‘f‘m)re because each of master carriers 13, 14 |s

d bed t h at h dsorption

Menbers 16, ‘i’a ", ThRCuBvisfin S pAARefp Uiolhe b 5 Yadsdisiie et ose

contact wi64) mﬁhmerrh@ldes mmbeplg@w&awmmsu?ﬁe@ am@ﬂﬂyﬂ@t 21,
ne er

respectlvel reby nhanC| and correcting the flat
carri ers, WpRerholdesamember 19 iy ab'rsebaotmorf&:ﬂnaé()qummd pnszembha neét mord aces

and thusg sf d I netic patter correctly correspondi ng
"to the p(}{ltta foﬂr%%glg ]ﬁéﬁeﬁilge ’glﬁs@ﬁrqﬂg%?ssﬁi 49 WH i Oﬂé‘@ér@l ng

sur f aces thiclﬁie@sv end"fgines8 Werebd i§ f&%nlé@ieﬂ,wsoaﬂﬁgf lﬂﬁ‘é d%%?%h”ﬁf'h raf llglgw

present invention is described in detail- IS a perspec

showi ng théween saideloveramaster carriernkd anduppasﬁmsteampmatmsm@mltﬁiﬁm o the

enbodi e cro sectl nal is a schenat iC
Casd By Solcfishl S O Bie top Suctaggip lg SR halas; eraber 4 end tambottorom ( he

vi ew and

pract i calsuefae 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 iaositions 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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The magnetic transfer apparatus shown in Fig.5 conpri Seslﬁéb 2064 de
chanber 31 and an upper, side chanber 32 in the cylinder structure, a

hol der 25 which receives a slave nmedium 22, a master carrier 23 and an
“elastic material 24 within a closed space 26 fornmed in the internal side

t hereof .as shown in Fig.6 and brings the slave medium 22 and naster
carrier 23 into confronted close contact wth each other in the centered
state, a vacuum suction nmeans 27 for inhaling air fromthe closed space 26
within the holder 25 to turn the internal sjde into the pressure reduced
state for obtaini nqggcqrgggetq the present embodimenta in the glagrerantadt stiugture

appl yi ng ' e Tl ransfer.while the
hol der i swg@%ﬁ%ﬁo‘?‘?t@%ﬁ%ﬁﬂb@%@%@@ﬁ %Qﬂ&%r h}as Fr‘f‘ﬁﬁeﬁﬁééuég
transfer intovdundioritbé clogs teitactanithebppdsiteasided oFUldiNe dume N, oNt gfe C! Ose
contact with the top and. bottom surfaces of the slave medi um 22

respect i végyiatientinagparsilelism heswaen theveppesed layerbwabtes wafrierek3 ead pper
executed. Herein..the, ten "canf.ront ed se contact” is wused tQ indicate
oy of o psterPhmish i b Be aPBRbER A BorllsbRB iR the Wh.piitageraf lawer
extrenmel | 4 SRkt ONE | the
hol der 1%11?{1@%{(;?1 %ﬁ?%rr }ngé%l af:lkihgc angjf glﬁlgg&goglﬁﬁgéul ar H?Iziﬁ&@gg&r&%nﬁgrger
than the mwrerthai Sfepem; aofl prieferablyt wot mare ittean 3Jim, avirébyeitl ievyssible o

mast er carri.er ch Is ret ahifr%?. on the t.op,surface 3l.a by neans of
adsorptio’FPa;‘ﬁﬁ e ganiact;ofeditine syrigcesHa e sentact regigns obmastes capiaradadn. The
upper sid - r fa.di | | ottom
oo Tace | ShaMTHate SRdARD 12, B arf WRMORAT o ONCIOR® oBnible B4 Hhyd

el asti c nsighalroission dadito pantiad pdorstlest coract danchepreventede bot t om surface

32a, and the masterI cgrr'er 23 is retai nﬁ%g on the bottom surface of the
el astic menber 24. ke glgsecontast stygture.sthg dlevintioncbeiween centrak positipasnl e of

form 5 [ dapt.ed,t
brd br 1 ng’t fRRrtpser Rt I3 PG IhalR; A 42 Bnd e BERRLER tivio n
surfaces adnttab@ositivne ofate yop drfaddef tHedveverbdldsPmembsRYS RadIRE bBRotNE

smaster carrier 23,
surface of the upper holder member 19 are set not more than 10 um, 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 cén

also be prevented.
'By these, signal omissioh 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 paralielisms
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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The outer circunference of the | ower side chanber 31b i ' ith an
upwardly projected flange part 31b, and the outer ci rcurswlf@egﬁ%ag)?gqothe
upper side chanber 32 is provided with a downwardly projected flange part

- 32b. Al though not shown in detail, the diameter of outer circunference
surface of the flange part 32b of the upper side chanber 32 is snaller
than the dianmeter of inner circunference surface of the flange part 31b of
the | ower side chanber 31, so that the flange part 32b of the upper side

| chanber 3§ﬂis i n tallﬁd t o be a{)lglwt%yifngert d .into,the inner
ci rcunf er BAYE TS ’grlgée%f“v_ b IRreey enhanging sndsorneting thaflatneshe
rel ati onsgf maQfer Safiddrs ap sk ble$b obtaillbetBf clogY %ﬁtﬁg? of é%ltfr%fshgl??sgaﬁrtbcg” al

33 such as Oring Is m)un?g%hon the outer cirrcunterence o part
32b of t hthusuppdransiate andardoerd 3Ragnetiovpattbrnsheorzesly RorBPQIdiag B3 the
sliding contact with the inner circunference of the flange part 31b of the
| over si deatigrasfenme on the master cargiges: 13 Heoptoatsaecading surfesesbfi davene

si de of tl'i'l%dilﬁﬁ? si de chanber 31, and perfornms sealing between the
surfaces parallel"to the direction of contact- separation novenent (axial

~direction) therebylsegel bgldwe a@bdsad caitRdénd®t REt IRE hrednt4ifeh 'Hﬂlr ¥ 2006

two chanbers 31, 32. The sealing material 33 nmay be nounted on the | ower
side pr tbad dat detattbe Figd . isTheparspassive 30ieivs showingdtht inansfee stathi ofler

charber SRR ARobE, piR A ABPREEE I tnd et  PReScRogetfosbace i s

seal ed byscotiansl dlewt, heEﬁélﬁ'dM\Qinﬁ{Tﬁi Qrsbflém%c vidly 3! ﬂl%:oét?%e bPF%atk PapisSt at e

can be secured even if the hei of close contact o e slave ‘medium 22
and mast dndisated iaya s@lel differentcfrangtheipractiatloness of sl ave medi um 22,

master carrier 23,..and elasti erial 24. From,the bottom surface of
| ower si de chanberTg?L lﬂ?@éﬁpﬁég‘%%ﬁégpﬁ?am%mnép Ech SABYISED 2 layyerr v

~ shafts 3k¢de 8R&mBEL3 Plafl &l §Sber 'SIES BhhRBES 35 iiﬂ%@?@ﬁ@ﬁ?ﬁﬁ%{lﬁgg%aﬁﬁgéﬁdg de

chanber 32 are connected to rotary nechani sm

rotat ed 49 whidnreceiveaddsinvomedinm 22we mastatacacian?® and an dasienttertiyl a
ssuction Bol 8412 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. | o
| 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 50 that simultaneous transfer
- for both surfaces can be exeéuted. 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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of vacuum suction neans 27 in the area of top surface Of Lpdy 2bd@n the
flange part 31b and nore outer the master carrier 23. An alr p ssagemay
27b which comunicates with the suction hole 27a is fornmed in the | ower

- side chanmber 31, extended to the outside through the rotary shaft 31 c,
and connected to a vacuum punp which is not shown. The vacuum suction of
air by the vacuum suction neans 27 allows the closed space 26 fornmed by

t he upper side chanmber 32 and | ower side chanber 38 to be controlled to a

det I ned | | pof t h t h di 22 d t
Carrier 23 are et The BSWE pilscabenter il ofdbe boles Hotakes aeioronf disc andr
der t Atard t ffect
(5 of varsafHtoR sArBbe 311 gsP lhaf 8 EnE B rer hE TSt ciivien 2650,

of the mamtldhe dowes ﬂdei‘@aﬁél(bzﬁhar/% e fltaifed 6lzh@t 5
following relationship: 5 (Sv/Sb 16.0 23 14 b}lﬂfg?é@g%ggr#%ns of

effective aé?‘éﬁ’“@%}\ﬁnd)ﬂl%éﬂ(& mé@pgﬁmguﬂml elastice giepmbérs 24 ntheppbejveedred Theea of
t he cl ose . t han flange p 31b of _| ower
Si'de. chantEpoa e AaHBRE 2 (et forkl B o cefichers Biohfar bortem-ter
carrier 232adﬁl@eﬁﬂﬁh&h@%@ltéi‘rﬁlaﬁefﬁr%fﬂﬁ@%‘véﬁiédluﬂlerodﬁtfl%tl ﬁ@%ﬁﬁﬂ&gt her,
wherein the the vacuum suction area (S Is sef to'’b er an-t
contact atkafqrevet ﬁ;ﬁellszattapbeé oni the bottomodirfrice ﬁapamﬂ dheamaﬂsil&e darfriei 08 ikor

cl ose con nce W.th t vacuuml As_shown in Fig. 11(b),
t he surfa%% d ﬁ?ﬁaéﬂ S Urrgacc(?rﬂ?ﬁﬁ elastic memp L?é}ngT%ﬁympesza ddpweni s

sl ave nedgia@@%nﬂjgil e r 3

unevenness pattern SoPllngg[ﬁerre c ?ﬂég?tbé%'fl S cg%rfofrn%c?e Lg{at?ﬁgé%g%%lg%‘é% Ah =
1 nm - 108nhdowet asskadaphehtoacumpregs end bring sinsfraster Safias 284dtdvonfRsRbY | NY

transfer net| |ed the direction of tracks of slave nmedium 52
opposi te EE’%? WQ t“fl bl‘i’_rg’gﬂ'g%‘icésfq fdhg slavs. mediugm 235 uIThe slave mediumr2? f or

exanpl e, nﬁ?@@s&bﬁ&ﬁéﬁﬁf&% &4 0 the unevenness pattern of

i nformati on-bearing surface o
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 smatl 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 Iowei' side chamber 31, and
petforms sealing between the surfacés parallel to the direction of contact- -

separation movement (axial direction) thereby sealing the closed space 26 between
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master carrier 53 is magnetically transferred and recordﬁﬂF ghetic
recordi ng and reproducing | ayer 52d of slave nedi um 52, asf%ﬁgégﬁpﬂ?Fig.
11(c). Al though Fig. 11 shows only one-sided nagnetic recordi ng and
“reproducing | ayer 52d of slave nediumfor convenience, the slave nmedium 52
I's a disc medium having magnetic recording and reproducing | ayers
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 slav di um and the unevenness
pattern o}wor?gg r%S}T 1527 %Sqallﬁgéﬁ%tfmﬁfége ¢ 8¢ munded pa tthey desvemnside
shown in Bigs-chBtadtingemb ) is a top plan view of nmaster carrier and

Fi g. 10(b) Ei S a cross-sec%l%)%al view taken along the line 1-1 of Fig.

10(a). As shown in HieggholddraB0 ishprovidécrinciber celinde? stsudtiemBHowing HRe Shape
of disc, in which the doughnut shaped regi on surrounded by dot lines is

t he transfentaghsepargiin yupeyements afetheodowar fsiderechamben 3h anmbwppersside

tt f | L 0f ' to th | di d, t
Pogi ons ofhBAS2 Ih a0 BLETA el Rabl'fs BBl Tiiatt o5 redlimnss e
regi on S4maraial 33: t inadiition, €@ atedfateXBnANTsechtdPS/ i iP%lSeCHeg%ﬁtxqiﬁél%é o7,

58 are forned on a portion of the non-transfer regions e convex
part 57 i¢ontastridheslaveempdium A3 apdanastenearrian?3 uars change iethivknebs b a

ing sh : ‘ 58 j§ f t h i ph f t
non-t r anorafe el "S5 e e REr b Bl A% g 10(b) ; The o
supporting convex Paéfusthe hotfa sﬁﬁhwoffd%ﬂ?%g%é Ehdiber %‘{‘%%?@gléarf%gs{)g[]er

region 55 and the outer non-transfer regio respe
t han t he {PRexi sidechembesc, abtaycthals SienSessaneapiofgatedin Thesbdodie fsgdeence

i n hei ght ;b t he surface of convex parts and the prom nent surface,
an i's aboERIBEoHl antbugscn Gagetam S atelionucetad ta pdorRmchasm Shisthe
mast er Cakhio€kh&wnidhd¥oeated9h uffdd Nl ine. As shown in Fig.10(b), unused
regions of the inner and outer - circunferential margins and the supporting

convex parts 57, 5B edditios, thesiberer 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 rotai'y 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 m 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 folldwing'
relationship:

| 12<(SV/SD)<16.0
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carrier 53 are contacted and then nmagnetic transfer is ef‘ﬁﬁéﬂrﬁﬂ’ybﬂoé he
state that the unevenness pattern of master carrier 53 and the surface of
sl ave medium 52 is spaced. Therefore, the friction between the unevenness

“pattern and slave nmedium 52 at the time of transfer is suppressed, whereby

t he abrasion of shape of unevenness pattern can be inhibited and the
service life of master carrier can be |engthened. Furthernore, because
only the master carrier and convex parts of slave nmediumare in contact

w th each other, it.is gasy to of.f these two mediuns and separation
of lubricant or méﬂ@tq@q%%@é‘lreéggﬁlbﬁ%F%‘QW@&H‘:‘mﬁ’éﬁﬁﬁé‘%md&ﬁh@ projeded hown
in Fig.1 ' NG , |.h. the - tr.ansfer
rogi ons. S oa ciofed BaeC A0 Hhor RGP bk e sl W T o BRRE e

t he unevesideshapdter &lp anfl thesoatact aréd ESDRAC e aéa thAE tHelmasRy ggform

of spot or giycular arc _and al so_maé’rpe positioned on the 31 14 February
2006 non-4id; ermediymy 42 Aretpracticalbr in icontant witneachl othedewhartinthe fike

-t [ i Qe t t i nf ti.al i Fi h
B0t hey " oyinf $ukon Bleal (8P & 6 B HTRS Eah ofie Snfalt atedis V] by e -
i nf or mat i G0 ttirAesfesbath @Pfeueeeﬁmﬁwm&g T6€ Slode Bgnﬁéfjﬁ#af@c@‘da&%gﬁ}ﬁﬁ s '

, a e I N Servo

transfer is a servo signa the servo signal is gener y recor
fields repsuum levghd equi-angularly positioned in a disc (the servo

information is reqgqrded andf.or ervo field). JThe region correspondi ng

to the servo fiel d&%n&(&‘ﬂe dfe @r the sueface of the magistisnregopdiogeand n a

linear shepfodutidg Bydd 52 b s ki LRISD b i _bE&S shown

in the master cg%:gri gr 53. Onl§/ iﬁetrﬁ%(g reg%ﬁ@%ﬁl@%gﬁlgé%%pgg?ﬁ%

accor di ndormed ewith thef ungweniness pstiémor pEdnaster chgieroshds qeaffonteP Swillta carry
flat form In_ the master

any inforymtion,and _convenfjonally takes a ) .
carrier éﬁag%q grieiic™ Ebgﬁ’é@ LP{W?%&E& and spagnetic dransfey is sxaeted bya f1 at

shape is | ' [ ex: [ a surface, .t he
el gt of PP Pttt e iR i 6P Afloh B FRCBRHEES 2
pattern. oppesitedd dhe iditiehmdgnetid fichd Hianvax apestilt Shfe@RAtesD Ol exhmpldle data
'regi on on_magnetic disc. Because the magnetic transfer : is execut ed in

t he stat éewaﬁigpﬁ[g agg&;ag}g 1iont§e dggyenness 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 layei'
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(2) is a top plan view of master carrier and Fig.10(b) isa 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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part 60 of the master carrier 53' and the data region ofj 58 jgum 52
-are contacted and thus the unevenness pattern of the master cdarrier 53

whi ch bear information are spaced fromthe surface of slave nedium52, the
~above-nentioned effects can be obtained. In addition,:it may be possible
-to provide supporting convex parts on inner and outer circunferential
margins, after providing the supporting convex part 60 on the portion
corresponding to the data region. Next, manufacture of said nmaster carrier

I s descri LAt of master carrier, nickel, silicon, quartz
pl ate, glg On;élﬁmgﬁ]%lﬁ O e@&?ﬂ?ﬁsd’&ﬁen%%t%??@%smﬁomlqwtpiﬂ%@ are

used. Theglagevaivdans. Pat teid ise f qﬂﬁy%r . o]

l'i t hography nethod and the q}i IIEI? %gifﬁi% lIg%b'ri%tary 0655%5'1@%@%)%&”%%%(1

conpr i sescikewperence fodr thengransfanotegieasi st aon mon-ghasfer deglons 055,058 hidd

pl ate) havin snoot h surfg e gy SEi n coat and the like, illumnating a

| aser’ | i gPHPHOSHNG CRRYSX AT 2}5 sd b2 portiers pb the ven-trassiev segiongnal s

while rotegi t | [ . d L.hed-pattern, for

exanpl e gs’pg?'t e?ﬁ}(g\ﬁﬁ}%gﬁgip?hr ggilg?fl%ﬁ ggtao engg%ds %ﬁ@ﬁ%&h@f L BYRUAERN or

of each tregedn 55 im a ringisleapeshiabancther eiveR ANBESis Prmeb\dh jﬁie%@ig&? 8%0 a
on

~circunferential portion, . which correspond'to each frame, in'th
sur f ace ofWighBeBEsstar regioa, X aring shepe.phot oresi st i s devel oped to renove

o ores ot | 0" AR eOWR B, Flefo bR eyt ARt RES  FE chless ™
pat tern. foimetendhecinngt abhgarsereioid 95 Hnd0the! Guthe hBﬁftf@ﬂfé}nrengH 56

surface to prepare a Ni substrate having an unevenness pattern positive
form | deaPeckively;isse higheritbarpths pronunentsusface lof edels uneWérimess pbtémaing i s

d ' . r_aft ted with ft ti
ayer andna arsenct, o hAEnf Belbeer theufhse-ot SRSt prvs dud i progingnt

substr at eubface,dh ds ST M OTENEAMESS 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 plBigetQ(bNsbowsahe shwermediuhas2 og the passtér s@rien 93 dARRSS

¢pattern be .prepared i n such_a er that second disc is plated, or
cured af {H‘g}f cg'lragél ecoalArsn@hown n Flg.ﬂ?(%i unused regions of the inner and outer

circumferential margins and the supporting convex parts 57, 58 of the master
- carrier 33 are contacted and then magnefic 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 Iqbricant 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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a resin solution on it to prepare the third disc, and t iged di sc
Is plated. On the other hand, a pattern is fornmed on thgggF%§§&§|§% using a
phot oresi st, and then the glass disk is formed with hole by etching to

" obtain a disc in which the photoresist is renoved. Thereafter, the
substrate may be fornmed in the sane manner described above. For a netallic
material for substrate, Ni or Ni alloy can be used, and as plating nethod
for preparing such a substrate, various netallic filmdeposition nmethods

i ncl udi ng non-electrolysis platin ) f ] AN, i latin

coul o' betapranates ek e i ARG Ry BRthoFiftter KR, % "

33 14 FeBEﬂ?Jé’ut%fgﬁc@flPéfbﬁﬁﬂCﬁéé. is preferably in the range of 80 nm- 800
y |

nm and nore prefera n the range of 100 nm- 600 nm |In the case of
servo signal, thi Figridvehowsanpthereexample oHmastien gamsierexd e fdfeaghetine

radi al direction.. For exanple, it i referred if t.he L al th,is 0.3
- 20 m aftensier.curlf dhe Hﬁ%rhpqt’&qgvﬂnﬁfgngd ?n‘-%‘)? FiReRs CJSC‘Q‘%?‘E%“%@% §¥
bearing servo,.si i:pf.o [ | el adsadol engt h
Cooger gt nga,gngﬂ?itfﬂ?ﬁ#fr i9'a {e{i‘gt% s r?gljt%le seri §ibRAY BoderalB) 8sdorded ol eng |

eren wi thin~the above ranges. |f the
subst r at gelds feplity hndeqai-bepulanygpesiticnetairenidisc {thehsexso informationdy

possi bl e to execut-e magnetic transfer with the substrate.only w.thout
coating redordedigndtforms sgio fieldhevdhe rPgIOPh‘é)rFFéQﬂBaﬁnéaﬁoa%rseﬁq ﬁegg%
(LTS o BN 6, 3SR e RS Sy g ar st 1 (e
- provi ded iR TR ARALA GrhBRA reglie SATBOGA in Uy arastes daorieed3byOntst frochist
ormng aftilm for exanple a thin filmdepositjon neans such.as.vacuum
deposi ti eegior) bndnevepuessepativgn mecpksking it@ﬁeﬁ{(hmilﬁ&nﬁ’é%dﬁ ,f?’BFe‘E)Ia&fli Hg
e e kS A 0P BAREhAGo BT ey ok RBE 16
. o gt gt st ity St a1,
The t hi clghaps ipprovidpdewith d siypporiing soavex pat pOihavinga supiage fSP Bﬂﬁ @f- 500
~nmand n\ﬂ%l%hplrs f'g eg'btlh%ni t?letlg]r%n{igg Cout acleoc())f Pfidvent 8 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. Asa substrate
of master carrier, nickel, siiicon, 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.

- 32




nm It is also preferable to provide a protection |ayer | nd
like carbon (DLC) on the magnetic |ayer and a | ubri cantlaﬁ%gg%?yng‘i@gg
provided. In addition, it is nore preferable if there are a DLC filmof 5
- 30 nmand a lubricant |ayer. An adhesion-reinforcing |layer such as Si
may be provi ded between .the magnetic |ayer and protection |layer. By this
protection |ayer, the adhesion endurance will be enhanced, whereby
magnetic transfer can be executed over a nunber of tines. 34 14 February
2006 It is possible fo manufacture a resin substrate using said disc, and
then to forma nag ?isma%meﬁm £eMpYipesasieps ohicfarpyng & photoresist en wast er

or . Eoct . ) . 7 = Bl e,
noryl resioniss, TRk (O URALRLEE haihe ESHBOTH SHHR By ke Peladd enjks o
chlori de rilsiinatingha dasapdighti (oY lelectionobd-ae) Middnlated &?&bﬁ%sﬁ&f@b&iﬂ?éffzw%poxy

resin, anorphous. polyol ephin and polyester and the like. 1n view o
moi st ure SiENakt while rotting ibe glass diskatoi axpoge apredasermined pattern, feresxample

ol ycar bo ' ferred., |f rr i,s present in a fornmed article,
Dol yoar DO sk BB B SR ohlo i i PSS b A ko R .
el ectron Wgask gHapH Gndesbitedihds B Lirks ﬂ%ﬂal € offtPlal ERcARFBRA faSrtPéh
bar-coat or spin-coat. The "height of prom nences of pattern i1n fesin”’

subst r at e Whiclycerrgspend to rach franrea i dho frofd surfabd f piptaosistror Eheeafter, abl y
r is obtained by coating a

inth f, 100 -. 500 [
| Imraltgtnete i ::arflgeyegﬁo@ﬁesﬂﬁelsf&yé’%n g‘?q?i‘g‘?e‘% g’?ir%?)rsé rﬁ%@%fa@aﬁwsr%ﬁﬁ‘f kamBgrate.
The magneyhévemikss shape’ RriRd 1:hersﬁ1toh5i€sigﬂc is‘:j(gftﬁ'i‘nﬁg.i aNEkd tﬁh Otég %a?é?}[fﬁ#l?ng

thin filmdeposition neans su¢h as vacuum deposition ne , Spu
net hod, i swfapteaunenermess pditenr ofklat divg, phatingo(elestebfvfiaing) ke pesforthed on

magneti c terial film M ile, the photo |ithography nmethod conprises
steps o ﬁﬁﬁ F‘Nﬁ‘@e OHIEBRE? SB#FW% R@‘Gﬂﬂ ag ey eBness pattenibef pegitve fonm,
exanpl e, Lid Sh3Rge 19t t f orr: ccor di to
i nf or mat i"on 'El?/@g%posu? ég Siélhg 0aﬂa lﬁg) oit%érarg%?‘ aélgﬂéggpﬁsﬁ?%tis:ﬁg%f% astlnaﬁg;
patt ern acatrgewas|ippsyentafter eabtednkith 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 méy
be prepared in such a manner that second disc is plated, or cured after press coating
aresin 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 ﬂmteriail 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, jon plating
could be applied. The depth of unevenness pattern of substrate (height of
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Following this, by etching process, etching is perforne Hgg Sipstrate
followng the pattern, thereby form ng bores having a ﬂé‘gﬁ% carrespondi ng

to the thickness of nmgnetic |ayer. Then, a nmagnetic naterial is deposited

" to the surface of substrate to a thickness corresponding to the depth of

formed bores by thin fil mdeposition means such as vacuum deposition

nmet hod, sputtering nethod and ion plating nethod, and plating nethod.

Following this, the' photoresist is renoved by lift 35 14 February 2006 off
esent, the surface is

thod, t f J | i.shed dif i
ge rmo? heneg’?gﬁjmm%gﬁe%sﬂgﬁr%ﬁfﬁn F}é??rgﬂﬂg:?d’%lgml"fs %8(5 Ap): and meredrefenablain
o . g ! N ! n
o Phe. casnfalger 100Mn PEOrhal KA MhY caselFVeic el widiintispdlda: um
i s perfor iefbrimedstecbe extended in thatadisledistaion. Poedkamply, §ivisopekatrdEgRg0es

initial direct. current gpeti zation in gne direction, theslave nediumis
br ought i ﬁ?‘ﬁafc length é%Ithg’t B&AHIH argk clirgumégrentialy feagth 002t heh ummgders a

transfer | tred.. o 4 tc tield for transfer in, the nornal
i oot  onPREECERARE SR KR8 HRGIARG, i BiareloRlse i reebe el dngir 1 ent
.magnetizaldmrthﬂaaeiroum!ﬁ@'eﬁﬁQhEﬁgﬂlMthhﬂtﬁeoibdv@%ﬁ%égsf i s absorbed into the
magnetic | ayer on closely contacted prom nences of ster carrier, and

per pendi cul ar magndt thaasubstrate isiformed foomizofesramagnetip anaterigl sucht 43Nt ibs ed

rom nenc wher eby. a_nagnet | i on, pattern cqrresponding to
DO P Sl A4 38 A Rt RAAS Tt Sk S Sl B0
sl ave nedilmrhagktaicnapad. Mowdeers! ﬁvﬁlémiﬁh%ﬁ%ﬁaé; el?%'éc Wﬁllﬂagggtlij f&gﬁéﬁ@}

formed with nmagnetic recording part (nagneti on one ICe or
bot h sur f eleasacteristie if coated; hester tiagkfer ean tei exgediedsi THth|sebitpate igifseuedar d

disc and ghe |ike, and.the etic recordin rt is consisted of an
appl i cati %ﬂ& ¢ PR THASIRLC Iga%gﬂ%}wqugg fo B?O‘Ea?‘iaﬂ'ﬁ pagngtic kyem t ype
magnetic recordi ngThaYglaoneds 1h | ' tice]ayer, Co,
Co all oy (CoNi, CoNi Zr, CoNbb %’z?@ gﬁﬁ“ﬁ’ﬁeﬂpﬁw&ﬁmﬁ%,&égéga%ﬁigya(ﬁié’%o?"f
FeCoNi , Fevample Beflisi filfie depositionNineandi suchnds Nvactlubpyddpsftion GAéthBe, used.
At is prefe%tableif t .ma r‘ie%.ic mat er.i al rlas a
sputtefing method, 1ongp ating 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 preferréd
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 layef 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—remfofcing layer such as Si may be provided between the

magnetic layer and protection layer. By this protection layer, the adhesibn

- endurance will be enhanced, whereby magnetic transfer can be executed over a

number of times.
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hi gher magnetic flux density and a nagnetic ani sotropy i e s
direction as the magnetic field applying direction (indpgﬁgnﬁ?¥ec6ion I n
the case of inplane recording. and nornmal direction in the case of

- per pendi cul ar recordi ng), because nore 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 36 14 February
2006 form a non-nagnetic base layer. It is required to conformthe crystal
structure and lattice to the magnetic layer. For this purpose, C, COTi,
CoCr, CrTa, CrM, NtA§possibledadmameactireca sesin asbsfitaté-usingesaitdiac, drfd thedi sc

oot onwit Lot & HESREE FRERSH itk YiBace PistEPL RO T anb grasia imenenskorghe |
mast er cakedier materidle of | ARIPTsubBRAEAGE Ukl Qgsstilﬂ@ t4 Sfse aa@ﬂrlt P{Siﬁ“ Sctﬁpgzig of

used, it is easy to obtain a substrate have a convex part, e sur

whi ch is pPbicerbanaimand pofymeihykntetimerylate vidyl whiorédnasn adt & polyvinyl
Meanwhi | e\,ﬁm he n@gngti t.ransfer may be executed using conventional master
carrier, ogifler ity td’g?HGf’d‘é‘EPq}‘Ymﬁ »a SBORBP ofesing gamerRhousp elycdephinesnd i bed

in the abgy I ROBLE, . hol der, for . . '
support i ng gheﬁaegtmélra)fcar r ?'erm;ﬁg s aﬁ\}ggttn]gg?g%%g%e(ﬁlilgﬁfllpf}ﬁtjﬁﬂbé%”tm%&e’t he
di st ance abétheekke, tpodycarburateds mostipteferied! If berriBpi&enty 4 fe¥meangtitiRe
surface of, slave nediumis to be | - 100 nm According to said enbodi nent,

magnet i ¢ Lr@A¥ R remeved & bugnishing Orapelishieg.urdnadiitiest BV-caring eesinand

t hen transf [ [ nd,.epdur ance o he master
carriers é\%?fgogrllg?@zégﬁg thgﬁlrlzdglﬁl %%t’ﬁ&?&%ﬂbﬁat‘% ea‘ﬁﬁcf bgi%@I'zQP@t or
descri bedspiariat BEhoheighbof gromitlentey Sf phitezh i aekih saBSERE i@@%éf@fagw fiver sed

intervals of 1.0 0.3 pmand 0.5 m respectively, were prepare and
magneti c ’Ehegﬁgg%pfghgv lg@gmm@dyn@rﬁ@g&mlyon dacrengesifdi00casflearn.i n t he

state that space begtween t .each . mast, carrier and a s|laye carrjer
(distance fromt he%?%%??{eaﬁngﬁfsf ghatsel l%@“%@e‘ﬁﬂ%‘%%ucpéﬁ'?’épﬁ ¢ fingen
master capdtiezh ihoihkgurfase! 9€ Saidl reSRCULEHANE B! MBEn¥RS 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 0f:
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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set to 0, 1, 20, 40, 80, 100, 120 and 150 mm, using eac ;Qg
carriers. C/N nmeasur enment was perfornmed for transfer si gnzﬁ each sl ave

medi u which underwent nagnetic transfer under each of the above

' condi{nions usi ng an MR (rragnetic resistance effect) head. Herein, read out
signals were frequency 37 14 February 2006 resolved and ratio C/' N between
peak intensity of first signal C and narrow band noise N was measured.
Assum ng that the value of ONis 0 dB if and when the master carrier and

sl ave nedi S ont ct_ ith each other and the space
bet ween tﬂgnnf'\é@go rtﬁe n?q{gaqﬁell%\tl?q(j@g@‘g’l &N d?) PI_/I?éﬁllltcaﬂi‘l@mefa?B m,h: ;Se
changi n 818 @ ]]&R@[\g Fig. abl e mast er-s
Spacg( n%)%)ﬂlig((34088§OOIi:ILH:Zi tran er Pg{r}h reverse interval (pm O.

3 6.
10(dB) - 0. 1- 0 5-1. 0-114 @n}ﬁiaﬁe 8re£boitﬂn§o va\n%d| ; b;rﬁé&lllzr grgggﬁ:{él?gn g sgggtt 1:131%)/ ace

0. 500- 0 3 fi]‘]e 1-3.0-4.1 As s

(Ah) bet wilentie magfes RAHESs st Uspsst ofn dhe rqae¢ odmtrpd:mh@tlaﬁmamdm@f I‘l:havatshat
d a r lts, i ca cl ear
1t o eI AlARY of MAR Ml RTBEHRHER dny Rl hhanger, figd e celave

ser i ous| ymdédiumi peevibaslyanillergodsSniiRil dlﬂ%ﬂ%h@ﬁ’ﬂ ma%éﬂ%ﬁbh% g cﬁfeq:‘?ir to

i nvestiga ndurance of a master carrier and e on a s ave fed

plurali tyt i1§f5 ﬁ@idﬂ@arlrsllﬁ'ﬁgghfemiopﬂmmcwacmwhsﬁtﬁﬂnaslteﬂdmﬁeﬁnamdh@l

ile settin

plurali Umbi G RindBORSLlGule: W faﬁlglyvlhegr Magnetic Bty %{} trans or 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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each master-slave space to 0, 1, 20, 40, 80, 100, 120, FaOF aéggo
February 2006 naster-slave space (nm endurance of rraster aeg% qkdsl ave

Table 2 0 100 tines none | above 1000 tinmes none 20 above 1000 tines

" none 40 above 1000 tines none 80

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 cartiers 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
pm, 0.3 pm and 0.5 pm, 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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above 1000 tinmes none 100 above 1000 tines none 120 qﬁp% 9 ti nmes
none 150 Above 1000 tines none As indicated in Table 21 |et Ehazri’;st @gen f ound

that if nmagnetic transfer is executed in the state that a master carrier
~and a slave mediumare in close contact wth each other, the master
carrier becones defective to be unusable with use of 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
when , ma t|c transfer was executed

'nthe st APk And TRAS Y bEf¥van el ek Brcign e cadspog batle
Cartior el Sy et ERO s MR b e O IR DA S Pt e3Pt e

carrier and sl ave ne | um were
above resumaster ¢arribrmand stavef medihng s inhwnsplaedy clisstneft 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
A transfer
pattern-reverse
interval (um)
__ 0.1 0(dB) -0.1 -0.5 -1.0 -4.0 -6.0 -8.0 -12.0
0.3 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 serlously detenorated 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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between the master carrier and slave nedi um appropriate fofq 8bdeC
transfer is fromabout 1 nmto 100 nm Next, evaluation tests Tor the

above enbodi nents, which were performed while varying elastic materials
“and cl ose contact conditions for each of enbodinents will be described.
Preparation of Master Carriers> 39 14 February 2006 Stanper nethod was used
in preparing master carriers. The master «carrier is fornmed with an uneven
pattern having bit length of 0.5 m track width of 10 m track pitch of 12
m in the positionsrﬁl 30 - 40 mfromthe center in the radial direction.
A layer of FeCo 30 a % %as formed on a Ni substrate as a soft magneti c

| ayer. The filmthickness was 200 nm the Ar spattering pressure was 1.5,
x 10-4Pa &]1.08,?mTcrr) angd the ijnput electriq power]was Z.JOW<cnZ
<Pr epar at P8F 87Vs| Qve Mept uns> |BH a thfth fi1{#0 depoklo0i on |agbar af 158( S- 50S
spatteri nga@RRay ajus avpil abl ¢ from Shi bauna Mechptroni ¢s Conpany), the

pressurej was reduged to 33— X 10-5pPa(104+Forr)—at—aroomtenperatiure
and t hen/ andgareas#d 1000 0. 4bkla ( Pabovd O- BubovkOr 1 bRy | NLRAUGLNY, arggn. and an
alum num pl ate was heated at 200 C, ereby; a 3 I nch gype di sc-s'ﬁaped

[
.5
magnet.i c| P&EHr di ngtimesdi %WQ%ar 110#0sc)| PG ch|ibes CrlTiooo of | &onm | @ar P{ of
25 nm gnetic density f\n@ of.5.7 T(4500 Gauss) jand . coercive forcel(Hes)
of 199 KA (25001 Ce)—nds—bteppiBd addifiis od | tuesy” Jitimes  péimesym | timgbt hod f or

LI A%] AT

Testi ng |Magaet | &f [EaBST §ignel N DA tql?ﬁgake peak i%neensi -%"g?f Pa neti¢
0 0

field td 398 kA (p000 O4: two|times coefcive florce ( Tave
medi um) ,tsle¥e tial Hirect [current - magreti zat | on wad executed usijng
el ectromagnet devices. . Next, the slave nedi um whi ch underwent tite

initial direct current nmagnetization was brought into close contact with a .

master carrier andARHAdRhied ihPIbIE O itRss BIECHET RY: AR rBéé’ﬁe’%% 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>

39




: : : ‘ ¢
the transfer magnetic field of 199 kA/m (2500 Ce) using {heqsl bhgragne
devices. .In agdi tion, when bringing the master carrier ang sﬁve medi um

into contact with each other, an elastic material having characteristics
~as listed in Table 3 to be described bel ow was interposed between the
master carrier and hol der. Besides, the close contact conditions were set
as in Table 3. 40 14 February 2006 t <Method for Measuring Dust Generation
Quantity of Elastic Material> After an elastic material is tunbled 50 tines
on a Si wafer, the § rface f Si wafer is observed randonly at 100 pl aces
in dark fields wth %’W m, i P25 Hgesh ddrepasingemastee qauiersi GHkse afaster

- ' o h, gengr dust i.s observed
Mih o aeacisTofinad bat 8 (8ver et hev R REERLST 6 Suits ek migbrotor
gener at ed Ifsts tiaekipighifzE2 pfn, @n 3héTpesitions 6f 26 ~CAY) fi? from LGS ED T

of generat e&t@ﬁésts.and observed area, the density of generate Sts’is

cal cul at ed® PRefPR-or Eval uat i ng Signal Om ssion and C ose Contact> The

i . whi r etd,c_transfer, was___deyel oped by ten
Cimes arluting a meaniyet oReCE R s REHE i bt Bbstrelegan soft.
. . ) H - 1 t
Hi - Chem catagretic. layés. 9rBtie Sitm GhickieP Ral 200 mg,g\[/l‘% %ggsgﬁﬁgféﬁ%ﬁ%sﬁgaw

th dryi it, and variation of quantity of . er
si Sﬂal ﬁniqt%. %il9 @ﬁa(lu% atlongsandythe iphif eleetric pdwérmyes 2 OWERGE. cont r ast

. 9 : O 5 : : My
m crosco SSi resent in a slave nediumis observed rando

in 100 ngﬁ)ﬁ%&a\?ﬁQﬁ# g?%&ye lﬂg&ﬁlﬂggu n(;g_ ch))I\éver_. ;r;.ﬁs' gnal ao(ran szlsonogz parggsein}
in 5 or |ess placegnamorBid "Gind 08epddigdiSa v :
si.gnal onmission is present in 5- 100 p% aces lﬁ | ss(%\éstg#ug?agﬁer [ﬁ?@@*( 2 (A,

and if thavailaphefroonShitiaore Mechatrenits @mnﬂiﬂényg,rth< fﬁssﬁtezﬁéﬁ {e%%w%ﬁ% S\r{?nggi ed

- ts are shown in Tab \ ( A
0% U R Rl ok o oo
repeat ed 104 b iNtb kil afEsh, 4 A AhARRuA pIIBRWE hEREA hF50b SRR
ndomy in
ra Y 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 (Hes) 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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lelds with a 480x magnifyin ower using a differenty | SdRr ence
ggnzr:st m cr oscope. Angng ¥he958 fields, if abrasion Jﬁq%?g%kﬁgi magneti c
layer is present in two or less places it is evaluated as good (o), if
~abrasion or crack is present in 3-5 places it is evaluated as possible
(A), and if the signal onmission is present in 6 or nore places it is
eval uated as poor (x). The results are shown in Table 3. 41 14 February

2006 Table 3 Material having an elastic property Signal om ssion |

Eenyl on- 1 SYStbol EM Eusyribg 51 Riterihion Bignit Bt Mteuts™ -0 0of £xam
| ei of 0. 20r Exanpl e Afier & efisHB ngiggi;ial R t8mbled 50 mP A PSE WALy BREGurfic?

| e 6Ur et hane 3Ax 10" ,r ru
Exarrp_ © of Si wafer is observed randomly at 100 places in dark fields with a 50x

magnifying power. After the positions of generated dusts are ascertained, size of
each generated dust is observed with a differential interference contrast microscople,
and the number of generated dusts having size of 0.3 pm or more is counted.
From the number of generated dusts and observed area, the density of generated
dusts is calculated.
<Method for Evaluating Signal Omission and Close Contact>
The slave medium, which underwent magnetic transfer, was
developed by ten times diluting a magnetic development solution (product of
Sigma Hi-Chemical, Inc.: Sigmarker Q), dropping it onto the slave medium, and
then drying it, and variation of quantity of developed magnetic transfer signal unit
¢ is evaluated. = Using a differential interference contrast microscope, signal
omission present in a slave medium is observed randomly in 100 fields with a 50x
-nﬁagnifying power. If signal omission is present in 5 or less places among the 100
fields it is evaluated as good (), if signal omission is present in 5~10 places it is
evaluated as possible (A), and if the signal omission is present in 11 or more places
it is evaluated as poor (). The results are shown in Table 3.
<Measurement of Endurance>
Contact and release between a master carrier and a slave medium are
repeated 1000 times and then the surface of master carrier is observed randomly in
50 fields with a 480x magnifying power using a differential interference contrast
microscope. Among the 50 ﬁel_ds, if abrasion or crack of magnetic layer is present
in two or less places it is evaluated as good (o), if abrasion or crack is present in
- 3~5 places it is evaluated as possible (A), and if the signal omission is present in 6

or more places it is evaluated as poor (x). The results are shown in Table 3.
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Ur et hane Exanpl e 73.5x10"2 rubber Ethylene- Exanple Spy }&ﬁ @)60)(10 5
1.3 rubber Exanple 9" it16.0 Exanple 11rr0.9 It Exanpl eI2 rerr
nparative Exanple | 2 0 valuation Places 0 valuation 0 A Synt hetic

" eval uation b 30000 40000 7d0O0OA

Table 3
Material having an elastic
Signal omission Endurance
property
Synthetic
- Kind Young’s . i Thick- |SV/SD .
evaluation
“| modulus | ness Places [Evaluation [Places [Evaluation
. ®) | (m) _
Ethylen- | 15 |25 | 2 0 4| A A
Example1 | propylen | 6.0x10%
rubber
Example 2 " " 0.9 " 3 O 0 0
Example 3 " “ 0.2 " 4 0 0
Example 4 " o | 0.05 " 7 A 0 0 A
, Nitrile 0.9 " 3 0 1 0 0
Example 5 2.7% 107 ’
rubber
: Urethane " 5 A 11 0 A
Example 6 3.0x10°¢
rubber
Urethane « | |7 A 5 A A
Example 7 3.5x10%
rubber
Ethylene- " 13 4 0 1 o o
Example 8 |propylene [6.0x10°
rubber
Exampled | . * " “ 1160 | o 0 1 ) 0
Example 11 ! " v 0.9 9 0 0
Examplel2 “ " " 18.0 1 o 5 A - A
Comparative : '
- |  none 2.5 12 X 7 X X
Examp_le 1 '
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30 100 5A10d 7(Qbd4 40100 00100 9d00 15A none 1 1 1 2. 5 1 11% aﬁgf?dbz 14
February 2006 CLAIMS 1. A magnetic transfer apparatus whic xetutes -
magnetic transfer by applying magnetic field for transfer after a naster
carrier that bore transfer information and a slave nediumto be subjected
to transfer are brought into conf ed cl ose contact with each other and
received within a holder, charactef==2eg=in that a material. having an

el astic property is interposed between said holder and said master

carrier. 2. The magnetic transfer apparatus according to claiml1, wherein a
Young' s rmdul us of\ mhgnetixt ransfer bppmmmhmh%ﬁte@rﬁg%% d{w %*ess t han

5.0 x ?Pa and nototm)rethan30x 10"2 Pa. 3. The gne sfer
appar attBP HEgo1aeH 1eldafon transfep afidrea anasten caftiek e Sheve Hagsfapt eri al

haV| ng ty han 0.1 mmand not nore than 1.0
gﬁlr?a?ié%‘e%?@ 5@?( Sf‘@Pa%'ﬁ%atPag HMCH itQ) @r@@f@ aierbigught gofd,

V\/nerel RoAfGUA | f stze of . 0. 5 ver to be generated

from the suﬁaacéew%é‘) sal V{lerlg%hha@h% %Prfletpﬁ @'d’érﬁyhp lesr posed

bet weenhataeterivedidarthand rhiteridPReeCaH Biakfic 'p?oﬁerﬁ?fst iu%l%%’seci’%etween

said holder and said master carrier. .

2. The magnetic transfer apparatus according to claim 1, whercm a
Young's modulus of the material havmg an elastic property is not less than 5.0 x -
107 Pa and not more than 3.0 x 10 Pa.

3. The magnetic transfer apparatus according to claim 1 or 2, wherein
a thickness of the material having an elastic propérty is not less than 0.1 mm and
not more than 1.0 mm.

, 4. The magnetic transfer apparatus according to claim 1, 2 or 3,
Wherf;m a quantity of dusts-having a size of 0.5 pm or ovér to be generated from
the surface of said material having an elastic property interposed between the
holder and the master cartier 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
um and less than 0.5 pm to be generated from the surface of said material having '

an elastic property interposed between the holder and the master carrier is at

mast 5 narticles/ecm?®
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5. The magnetic transfer apparatus according to any one ,gf. t he cedi ng

cl ai ns, V\ﬁerei n a. quantity of dusts having a size of noltg'}FIe rsuﬂﬁ(gaoﬁ 0.3 pm
and less than 0.5 pmto be generated fromthe surface of said materi al

" having an elastic property interposed. between the holder and the naster
carrier is at .nost 5 particles/cn? apgABRA®ACT MAGNETI C TRANSFER
APPARATUS The present invention enabl €S TO execute accurate magnetic

transfer wthout signal om sgi Lke, bringing a master
carrier which bore transfer %gggﬁyi%%gﬁﬁkaAEPé%T%di um to undergo
transfer into close _contact wwth each other uniformy and without a gap
when they are receilhsdprasent Heasionaembldsr tougkdcute hiocwans hepnetc Ha@Sfr

contact w h In a netic transfer apparatus for executing
magnet | c%@ﬂgﬁg ri‘ _OE%FBI% Pﬂgﬁ‘ﬂﬁgﬁ‘l&%i by fringing @P gzasﬁﬁtsmneg evhichtbae by a
e vy et ol anescaeloinedtinfle (2480 (GHRENTER dond sl iRl

transfer information and a slave  nedi um ught

into confeashtether noiformiy wack withoht eqmp whehahepnge 1SS &ETh iarmabld%g 10,
~materi al r6 /. having el astic characteristic are .interposed between the
hol der. 13’ QHah%’ﬁ'g? 8?%3%’?‘?({3‘?]93‘3?0&‘%30’{W@éﬂﬁhm@w ng mcrodeformation of
fsﬁliz '\[/:r m(; Slr Limer S 3. Ift a MaBRBAR Har e @p%?zﬁug 0 2%bciid gall?[ialgin% ic t}'Mants e:rtl%(ra
' applying magnetic field for transfer generated by a magnetic field applying
apparatus after master carriers 3, 4 which bore transfer information and a slave
medjum 2 to undergo transfer are brought into confronted clo.se contact with each
cher and received in a-holder 10, materials 6, 7 baving elastic characteristic are
interposed between the holder 10 and master carriers 3, 4, thereby allowing
microdeformation of master carriers 3, 4 to enhance the close contact capability

‘ with the slave medium.

(Figure 1)
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