2 1 FEB 2005 MAGNETI C TRANSFER APPARATUS BACKGROUND OF THE | NVENTION Field
of the- Invention The present invention relates to a nagnetic t4an
apparatus for nmagnetically transferring information froma naszgrfjrgai ZQOE
bearing the information to a slave medi um Description of the Prig o - Art
with regard to a magnetic recording nedium generally, a |large-capacity
and- i nexpensi ve nmedi um gagaBrec fhaheeHt Hpirat@ceat er deal of information
has been preferred with an increase in the quantity of information. More
preferably, one capable of reading a necessary spot wthin a short tine,
so-called a nedium all owi ng high- speed access, has been in demand. As one
exanpl e, a hi gh- densitpatkexobhe oF seur SimoMarIoand, in order to realize a
| arge capacity thereof, a so-called tracking servo technology plays a

| arge role, which is adaptraelido o faecter ahebyt s@an tracks with narrow w dt hs
by a magnetic head, and reproduce signals with a high SSNratio. In one
round of a di sthe preent Singraltifbar reflatks nge AMmagitkiess tddfsmarmt | on
signal, a reproducing clock signal and the I|ike are recorded in a

so- cal | exbipreftorardio ramaginedn cailiyetvahs feifhengraignid inc thiead firsmset to
accurately travel on a track by reading the signals in the preformat-and
21 F E B200% gediaot brgriing the poSornaniorCura ents javef owddus.ar e

cri ion o Lo
With regard +to a magnetic recording medium,
generally, a large-capacity and inexpensive medium capable
of recérding a Jgreater deal of information has been
preferred with an increase in the quanti£y of information.
More preferably, one capable of reading a necessary'spot

within a short time, so-called a medium allowing high-

speed access, has been in demand. As one example, a high-

~density flexible disc is known and, in order to realize a

large capacity thereof, a so-called tracking servo
technology plays a large role, which is adapted to
accurately scan tracks with narrow widths by a magnetic
head, and reproduce signals with a high S/N ratio. In one
round of a disc, a servo signal for tracking, an address
information signal, a reproducing clock signal and the
like are recorded in a so-called preformat at given
intervals.

The magnetic head is set to accurately travel on a

-track by reading the signals in the preformat and




created one by one, or one track by one track, by using a dedicated servo

write apparatus . However, such a servo wite apparatus is e NEIVER, nd
the creation of preformats takes a long tine. Consequently,?ﬁepggangﬁ

step of preformats accounts for a large part of manufacturing costs,
leading to a desire for cost reduction. On the other hand, instead of
creating &opretcdimgt ibme dwraclpoitdoa .t r adarrnet hpkerBihgds of s¥£al i zati on
t hereof by a magnetic transfer nmethod has been proposed. ‘As to the

magnet i ¢ crgagedr omet hydondi sekosuepesrhakebpeene tddlek j by hdimxaqpl es,
Japanese Unexam ned Patent Publication Nos. 63(1988)-183623,

10(1998) - 4894gated0f¢008)w2BISGhmnchtiuse .| | ke. Magnetic transfer is
designed to transfer a nagnetization pattern corresponding to information
(e.g., servo sifaEkyebor pueh a sesver wrirkdi appdyatappl 4 ngxpens ansf er
magnetic field while the master nediumis in a close contact wwth a sl ave
medi um 8Pt i &beecSirgrhgoranche paeformatuit twikdwouta chiaomgy ncide. rel ative
positions of the master and sl ave nedia, accurate preformat recording can
be carri e§°BEEIUEABLY i N heTEdiop step pifiepreforniig dccexttrenidyy short .
To enhance the quality of transfer in the magnetic transfer, it is a large
probl emt & QFFHg PRE tredt Sangd@ctaring wesica i Aradingt ot aasiediose as

possi bl e ¥Athout aq¥ 2 2 1 FEB 2005 gaps there etween. If there is a
cl ose- cont8Et ©PAF| TFdrction.

On the othef hand, instead of creating a preformat
one track by one track, another method of realization
thereof by a magnetic transfer method has been‘proposed.
As to the magnetic transfer method, disclosures have been
made in, for examples, Japanese Unexamined Patent
Publication Nos. 63(1988)-183623, 10(1998)-40544,
10(1998)-269566 and the 1like. Magnetic transfer is
designed to transfer a magnetization pattern corresponding
to information (e.g., servo signal) born on a master
mgdj__um by applying a transfer magnetic field while the
master medium is in a close contact with a slave medium.
Static recording can be carried out without changing the
relative positions of the master and slave media, accurate
preformat recording can be carried out, and time necessary
for the recording is extremely short.

| To enhance the quality of transfer in the magnetic
transfer, it is a large problem to bring the master and

slave media into contact as close as possible without any




then an area of no magnetic transfer occurrence may be forned. If no
magnetic transfer occurs, then there will be signals m ssingeg

magnetic information transferred to the slave nedium therebz Tomr%gﬂs
signal quality. If a recorded signal is a servo signal, then a sufficient
tracki ng function cannot be obtained, reducing reliability. As one nmeans of
sol vi ng ghesf dihegebegwpenbl emt thapanase dnexswe-nashRaienta Pubtd cation No.
7(1995)-78337 discloses a technology for inproving the close-contact
propert ythbenwean ahea mast ewo amtysdtaice edims byr poessihencé haagntid e back
side of the master nediumw th uniform pressure applied by press-contact
means usifagmad-el dst no nmegdptids tarasier sekbursenthéapanese Wrex@an ned
Patent Publication No. 11(1999)-161956 discloses a technol ogy for

i mpr ovi nget Régefbs enbamitnar tinp rtdywe magnby i.c uinfogna hito et afs feafrdde mast er
mediuminto a convex shape protruding to the slave nmedium side, and

bri ngi ngtPhéhpasiareangdsimy ethedeby lowerioloseiqmit aptaMitiyh eacth ot her
while gradually flattening the master nediumfromthe center to the

out si de By IESWFEEH ricEdr elsihp| eenvoc| vismmadont Eleen wat lsuftthie isdmtve medi um
t hereby di scharging air without any remaining in the close contact

sur f ace. THRgk1RY b Gig dolcapnes bs ehprbyedl oredusd nas siedpebsdityhat t he
master nediumijs basically flat. Dependi ng on 3 21 FEB 2005 the formng
met hod of a nelfer®ffedP§il8r the 994dng t thgs foregoing problem,

Japanese Unexamihed Fatent Publication No. 7(1995)—78337
discloses a technology for improving the close-contact
property between the master and slavé media by pressing
the entire back side of the master medium with uniform
pressure applied by press-contact means using an elastic
body.

As another solution, Japanese Unexamined Patent
Publication No. 11(1999)~161956 discloses a technology for
improving the close-contact property by curving the center
_of the master medium into a convex shape protruding to the

- slave medium side, and bringing the master and slave média
into «close contact with each other while gradually
flattening the master medium from the center to the
outside by contact pressure while in close contact with
the slave medium,_ thereby discharging air without any
remaining in the close contact surface.

The foregoing solution is employed on the assumption

that the master medium is basically flat. Depending.on




been difficult to ensure sufficient flatness. Consequently, in such a

~ master nmedium a close-contact failure is not conpletely el |Zn1n§$B g[mﬁ
~bringing about insufficient close-contact property. EspecialTy, inthe
case where magnetic 'transfer is simultaneously performed for the both
surfaces of the slave nmediumby bringing the naster media into closet o
contact w S t S i t he gse.contact canno e
obt ai ned é%%*?%ﬁm?%gd§%$?%§e%§eai#ﬁ%ﬁg?ﬁggél g;ﬂ%e%hthl%§$¥ég Radi a on .
either sideef thgistpvadediym In, idion .Lhe case one, e.g., e
 foregoing conventional exanple, for o Ghinlﬁ%f?fa?nggs bfﬁ Efgfﬁ!Pg tth |
- mast er medidaRelgtehReyCONLACL  RE ESSULE stag ’d'ﬂ re s ROSSL b y a |
friction in g??bfaange W th ?he de%o?natlgﬁz&iﬁﬁ be ég%gra ed 88%meen t he

sl ave nedifamuger f age and té@hé&?ﬁéﬂyr“%ﬁfﬂ@né%@%,da%EQEﬁthl ngg'ven to a

m cro uneven pattern bearing t ransfer 1nformation o he “master nmedi um

surface, ansulffgiceentdiclgssuchbacscel pdgersiave gdiim, in pfri.“gﬁé" ar, if a
flexible disc is used as a slave neéiunl def ormat’l on nay possi bl'y occur in

t he SIaVEaﬁedmmﬁrdfmiﬁhéﬁﬂd”tﬁ&ﬁéﬁ&ﬁ”f&_Qiﬁﬁlgﬁnéaﬁsiﬁk?eg%?ngd mast er
medi umis cl anped when the nmaster nediumis fixed 1in a transfer position,

a force i foapphiedotd suppidediof ik AR MRAuMbyT S ngilg Magter nmedi um
may be 4 21 FEB 2005 deforned or destroyed. In addifion, when the naster
' master media into close contact with both sides of the
slave medium, the close contact cannot be obtained due to
the difference in flatness between the master media on
either side of the slave medium.

In addition, in the case of one, €.g., the foregoing

conventional example, for obtaining flatness by deforming

‘the master medium in the contact pressure stage, there is

a possibility that friction in accordance with the

deformation will be generated between the slave medium
surface and the master medium, and damage will be given to
a micro uneven pattern bearing the transfer information on
the master medium surface, or the recording surface of the
slave medium. In particular, if a flexible disc is used
as a slave medium, deformation may possibly occur in the
slave medium.

If an outer peripheral part or the like of the
master medium is clamped when the master medium is fixed
in a transfer position, a force is applied to a part of

the master medium. Thus, the master medium may be




mediumis fixed by adhesive, it may be difficult to uniformy coat the
adhesi ve. Such nonuni form coating of adhesive may damage the flatness of
the master medium as well as making it difficult to peel of? % feEBIRBHHve
when the master nediumis replaced by another. Consequently, the costly
master nedi um may be damaged. SUMVARY OF THE | NVENTI ON Enbodi nents of the
i nvention provide a magnetic transfer apparatus capabl e of enhancing the
quality of a transfer signal by ensuring flatness of a master mediumin
magnet i clafarmedr aahddeaproviaty t he clddet tont acthepr oher t pabéeween sl ave
and master nmedia. In accordance with the first aspect of the invention,
there i S95ti6VR déd af WagRetic efBASLER,apbar #BYs PeodidifisiHyg &onast er
medi um bearing transfer jnformation and a slave nmedi um subjected to a
magnet i (S er $Rrbethe| 8BRY1¥6Nt attdY REPRERBERHN ofABELAAd Ofor

magnetically . transferring the transfer information to sai,d slave nedi um
by appl )ﬁ“h’@ystlrvz?ngpéfr C{?&Eﬁ%t itEef iTaFnes Ss &itd thgs &S TR&dMER Uind 28ai d sl ave

di i sing:. .ad I, nmber havi flat A f
asor bi A NG RO d bAtar 6B LTt SapGomets: T Ao 2 TEBB 2005
wher ei nt'sl}%ihdmas ster ngdi um.i.s br %g,?et into_cl }c:)ﬁe Cﬁnt act wWith said slave
medi um With ‘&f erihalced f APndsP 5% 40t ARAFART - | FOREEFFERICE wi th the
second Q§E§%%s%ﬁytggster medium may be damaged.

SUMMARY OF THE INVENTION

Embodiments of the invention provide a magnetic
transfer apparatus capable of enhancing the quality of a
transfer signal by ensuring flatness of a master medium in
magnetic transfer and improving the close-contact

property between slave and master media.

In accordance with the first aspect of the

invention, there is provided a magnetic transfer apparatus
for allowing a master medium bearing transfer information
and a slave medium subjected to a magnetic transfer to be
closely contacted with each other and for magnetically
transferring the transfer information to said slave medium
by applying transfer magnetic field to said master medium
and said slave medium, comprising:

an adsorbing member having a flat surface for

adsorbing and holding a backside of said master medium,




invention, there is provided a magnetic transfer apparatus, conprising: a
first master nmedium bearing transfer information on one Surfiﬁi FﬁﬁQ?ZQﬁ a
first press contact nenber di sposed above said first naster d 5h
has a first adsorbing menber on one surface of thereof, the adsorbing
menber absorbing and holding the other surface of said first nmaster

medi um a slave nedium subjected to a magnetic transfer, the slave nedi um
bei ng di sposed bel ow said first master nedium a second master nedi um
beari ng transfwreraifror satd omastrronesdiunt ace threnepft, imeo sedesd master
medi um bei ng di sposed bel ow said sl ave nedium and a second press contact
menber dionfasad widlhoveaial dslaer onedimast wi thedhumnhahiced Hdstaesecond
adsor bi ng nenber on one surface thereof, the second adsorbing nenber

absor bi ®F &8dcheeding-t he other surface of said second master nedium 5a
21 F E B 2005 wherein said first press contact nenber, said first naster
medi um said slave nedium said second naster nedium and said second press
contact nenber_are allowed to be closely contacted with each other, and
the magnetic Xt arRFQTrFGCeadHddl cdils tPeeter rasetthe oF ansher
informat.ion fromthe first and second master nedia to the both surface of

sai d sl dV¥SREGPTm i ser® or Aéd DY APISH ng@  magnetic  transfer

apparatus, comprising:

a first Hmstér medium bearing transfer information
on one surface thereof;

a first press contact member disposed above said
first master medium, which has a first adsorbing member on
one surface of thereof, the adsorbing member absorbing and
holding the other surface of said first master medium;

a slave medium subjected to a magnetic transfer, the
slave medium being disposed below said first master
medium;

a second master medium bearing transfer information
on one surface thereof, the second master medium being
disposed below said slave medium; and

a second press contact member disposed below said
second master medium, which has a second adsorbing member
on one surface thereof, the second adsorbing member
absorbing and holding the other surface of said second

master medium,

5a




the magnetic field to said first and second naster nedia and said slave
mediumwhile rotating said first and second press contact merr&grs mlﬂ]
first and second nmaster nedia and said slave nmedium |In accor CE t 35
the third aspect of the invention, there is provided a nmagnetic transfer
apparatus, conprising: a first press contact nenber, which has first
adsor bi ng nenber on one surface thereof; an elastic body disposed bel ow
said first press .contact nmenber; a slave mediumto be subjected to
magneti ¢ transfgrein i) i sie diugmshalangadits pesberbelsends £idsél asti ¢
body; a master medium bearjng transfer information on one surface thereof,
t he mast@Shegdi BRIBERNg HiPhosEdVsel BRAiEy d 33 e SASHNGM Masdesh 21 FEB
2009 a secgnd press cgnt act nenber di sposed bel ow said _naster nedium

whi ch h&$H 1T @3Rd58d90PBFALES niRhBRe? ol eIt &renéldered: ke second
adsor bi ng nmenber., absor bi n nd ., hol di t he other surface of said naster
‘medi um k%ne?g%’)?\e]s%i 80?£?§€e§d§’&rtgi n%a%gnﬁ’égeﬁbs&nﬁs S MREPE8E1Sai d el astic
body, said fisrst press contact nber sald el astigc body, said slave

medi um acsr%in& rast Orrredrfl%?ﬁlgéjhcc?rﬁgléfd S i cglﬁ?ac%rﬁ@ﬁtg@?: are

~all owed . N o act W h_qther, and the pmgnetic
transfer Sgﬁ‘%gégt ?(%éﬁnl §H%r§%gg5rP%ﬁgggﬁgngrgﬁﬁg{: fiedrd EB9EHS

both surface of said slave medium is performed by applying

the magnetic field to said first and second master media

and said slave medium while rotating said first and second

press contact members, said first and second master media

and said slave medium.

In accordance with the third aspect of the
invention, there is provided a wmagnetic transfer
apparatus, comprising:

a first press contact member, which has first
adsorbing member on one surface thereof;

an elastic body disposed below said first press
contact member;

a slave medium to be subjected to magnetic transfer,
the slave medium being disposed below said elastic body;

a master medium bearing transfer information on one
surface thereof, the master medium being disposed below

said slave medium; and

5b




information fromthe nmaster nediumto one surface of said slave mediumis

performed by applying nagnetic field to said nmaster nediuma [?53
Mediumwhile rotating said first and second press contact neZde?EE(BsZZl

master medium and said slave nmedi um The adsorbing nmenber is constituted
of a substance 5¢c 2 1 FEB 2005 havi ng an adsorbing surface, which has a
predeterm ned flatness and a nunber of open suction holes r alternatively a
por ous substance having an adsorbin surface, which has mcro open suction
hol'es therein.2' TREONGUPEESH KNGS CEn b egdsdtierpdubebee apédconnect ed

. through a suction, assage to_a vacuum punp for_suction, The master nedi um
i's vaculiSt&ds dieHdd™ aidlche ePatnE€CopE afdRerhaBg eMERBAY URT SNBOr r ect ed

al ong the sorbing surface. In the case of one-surface transfer, it is
pr ef erabﬁﬁgﬁ& %ﬁgeﬁgst&enﬁaiﬁ%ﬁih&a VP e sesdivsghaRted by

adsor bi n nd holding its back si on the flat surface of the adsorbing
nmenber Blgjlglrlgggﬁheiﬂ et PP PASHRE @%51‘%@ of the slave medium

a1 an ol 2oLty DUV cLke conagt oal ULANE OpRoeLLS. gl ace of Lhe
Lhat L heikersale JSLIeEn: Lo oRRILIaS. gl Higciotian apsele Teduced,

said elastic body, said slave medium, said master medium

and said second press contact member are allowed to be

closely contacted with each other, and the magnetic

transfer for magnetically transferring the transfer

information from the master medium to one surface of said

slave medium 1is performed by applying magnetic field to

said master medium and said slave medium while rotating

said first and second press contact members, said master

medium and said slave medium.

The adsorbing member is constituted of a substance

5¢c




t hrough a nunber of suction holes. Mre preferably, the suction should be

erfornmed by the porous substance. Wien the naster nediumis f
!tohe adsorbing nenber, it is preferable that the renoval froanﬂTE(B Zm

adsorbing surface be carried out by feeding pressurized air to the suction
hol es. Preferably, an outer dianeter of the master nedium 21 F E B 2005

shoul d be arger ahbarnt hat r [N rea of .the slave medi um
and an inﬁgreli(rjlibaneteﬁhof B?%gamgg{refrat&%ﬁegiﬁﬁ{m&gh%ﬁ d abep]sfg?es?rﬁ‘f”r’é‘?gt han t hat

of the sl avetpegdsumandienamagngiies trapsf IS PeRipised, Lt s preferable
t hat the slave nedi uam be saubj ected to Ini ?{pa D%: magnet i zgﬁiegn bef or ehand

in an in-plaaenhtackiPg adi p&eddON Qipddigics aylgvgﬁgi ;J%}éi 2?&Qer1():ase of

v, L Q .
in-plané -recording, or in a vertical direction ave neEt um in

the case sfirgeet| cahicRCaREi RdcrdN8PenBARLLLR hB%@Q%ﬁéré _cari;%eed out by
bringing the slave mediuminto close contact wth the nmaster nmedi um and

appl yi ng suctionsfieslemgngat i enki ehdsb b fndli IRGLHLR rQPQh!.é’or{rgé/c%escf. to the
initial DC magnetization direction thereot in the tracking direction or

the vertitarodgheat isaretids desdddiedeAboV@acaamopdnpd A3 thg P foent
i nvention, the adsorbing nenber is provided, capablé of enhancing the

f1at ness Tliethastest rediredi s bycaasoididyhed hesaoksd da af,dde J@ster
medi um brought into contact wth the slave nediumon a flat surface when
magnet i ¢ the master medium is corrected along the adsorbing surface.

In the case of one-surface transfer, it is
preferable that the master medium having had its flatness
enhanced by adsorbing and holding its back side on the
fiat surface of the adsorbing member be brought into
close contact with one surface of the slave medium, and an
elastic body brought into contact with the opposite
surface of the slave medium.

When the master medium ‘has  low rigidity, it is
preferable that the intervals between the openings of the
suction holes be reduced; and suction performed
uniformly for an entire surface of the master medium
through a number of suction holes. More preferably, the
suction should be performed by the poious substance.

When the master medium is removed from the adsorbing
member, itr is preferable that the removal from the
adsorbing surface be carried out by feeding pressurized

air to the suction holes.

Preferably, an outer diameter of the master medium




transfer is perfornmed in a state of close contact between the master and
slave nedia. Hence, it is possible to secure close contact prgigrFERBi 2005
the slave nediumon an entire surface thereof by enhancing the flatness of
the master nmedium and to prevent the. occurrence of mssing signals
caused by a close contact failure. Then, transfer signal quality is

enhanced $hoal@r bue deaf i1akiglrt Yenah 2nFEPo 205N oABHATR! 1.920GRMS (0 the
mast er nedi um when the slave and nmaster nedia are pressed into contact -

wi th eachtiot herLavandne@idu, Chh@N QCCHRSet heriehetoaeen,r Thys, ddcds. possible
to enhance the durability of the master nedium while preventing the

occur r encredfunasiegel d bd Betskavelemedhdm caxESSE hd RE 4 fﬂ&aﬁ%‘iﬂm‘?n or the
like. In the case of one-surface transfer, the master nedium having a back

side held by theéhemsomaighgt fenbairdnsfdit ought g GForhege coptact;mth one
surface of the slave nedium and the elastic body is brought into close
contact meferdiel opposti tithes wifaee mfdidie YavmpPRGed toA%%liapgl Y,

wi t hout any reduction in close-contact property caused by a difference in
f1at ness fet ieegnehizatniast ebafedichand bath sidesimpithe shawexiedi umas in
the case when the master nmedia are brought into close contact Wwth both
si des t helasictian | efpddei bilmte hedihar in NPheveagle0Ser CARt-paknRr Operty
between the slave and master nedia. Wen an adsorbing nmenber nade of a

* porous sHfSeHidg, or in a vertical direction to the slave medium

in the <case of vertical recording. Then, magnetic
transfer is carried out by bringing the slave medium into
close contact with the master medium, and applying a

transfer magnetic field in a direction roughly reverse to

the initial DC magnetization direction thereof in the

tracking direction or the vertical direction.
As described above, according to the present
invention, the adsorbing member is provided, capable of

enhancing the flatness of the master medium by adsorbing

the backside of the master medium brought into contact
with the slave medium on a flat surface when magnetic
transfer is performed in a state of close cdnta_ct between
the master and slave media. Hence, it is possible to
secure close contact property with the slave medium on an
entire surface thereof by enhancing the flatness of the
master medium, and to prevent the. occurrence of missing
signals caused by a close cbntact failure. Then, transfer

signal quality is enhanced to improve reliability.



l
r

is used, an air suction structure can be sinplified, and the suction hol es

on the surface can be nicronized. Thus, it is possible to peer)r]mFgEEdzmﬁ
suction and holding for the master nediumhaving lowrigidity While tThe
flatness thereof is secured. Wien the master nediumis renoved, it is
possible to facilitate the renoval of the master nedium by feeding 8 21

FEB 2005 pressuibzeeéfairmat@ohhecsuesi oA bRk efas BR ERe®ESCRIRN QY,OF THE
DRAWNGS Fig. 1 is a main portion perspective view showng a transfer

state of alemgnenidcmhsarsf erdapparat psesseqr dhog cborane @ripdigmnt of the
present invention. Fig. '2 is an expl oded perspective view showi ng a close

contact bodhest anfli mst Enbudionentccdrsy. tieddb el odedisperigpesd i ve view
showing a close contact body according to a second enbodinment. Fig. 4 is a
sect i onal PeFewbsRotPn@nlmNTep tihiel heratfilidyClors el nh@eted et Ageor di ng to
a third embodinent. Fig. 5is a plan view showi ng a di mensional relation
bet ween nubide @PrEveingvagnediea. ofcgsrefide t 0 6@ atRye/i BHS taBOW INgrad basi ¢
process of a magnetic transfer method. DESCRI PTION OF THE PREFERRED
EVBODI MENTSITHE preded rx Wb oidifivemasioh bhetpeeseke. i nvention will be
described in detail hereinafter. Fig. 1 is a perspective view of a main
portion shomﬁngI% tthensfape of one~surfac¢ transfer, the master

medium having a back side held by the adsorbing member is

brought into close contact with one surface of the slave

medium, and the elastic body is brought into close contact

with the opposite surface of the slave medium.

Accordingly, without any reduction in close-contact

property caused by a difference in flatness between the

master media on both sides of the slave medium as in the

case when the master media are brought into close contact

with both sides thereof, it is possible to further

improve c¢lose contact property between the slave and

master medig.

When an adsorbing member made of a porous substance

is used, an air suction structure can be simplified, and

the suction holes on the surface can be micronized. Thus,

it is possible to perform good suction and holding for the

master medium having low rigidity while the flatness

therecf is secured.

When the master medium is removed, it is possible to

facilitate the removal of the master medium by feeding




shown in Figs. 1 and 2 is adapted to perf

state of a magnetic transfer apparatus according to one enbodinent of the

present invention; Fig. 2 is an expl oded perspective view show
contact body according to a first enbodinent; Fig. 3 is an ex&rgdgﬂgafgapﬁ

showing a close contact body according to a second enbodinent; Fig. 4 is
a sectional view showing a main portion of a close contact body according

to a thirg:esbadigeataiFifo fnd Sibdibd 15182005 plan view show ng a
di mensi onal. rel ation between a slave and a rnaster nedia; and Figs. 6A to

6C are views showi ng %Rﬁ@SiD%s@hﬁﬁﬁéN%F”fﬂ!lﬂ RaGyigansfer. Each is a
schematic diagram and a thickness and the Ti e%g#%%'represented at a

ratio differentrigomactual ndi ERSLLRSNH ﬁeg§ﬁ§§g% e (AN TSl .ap a&gtus 1
or ot h-surface si neous

transfer tbgnapei nsﬁhaaeofeﬁomdbﬁgtwst@Hhs%PC%%%%M%@ a%xg,igfqlﬁ%cl ose

contact body 10 constructed by pressing master cl ose

contact wkbhohbeenipp@inéitd d OWe Préd@entOfindest fyg. Medium 2 is rotated,
transfer magnetic fields are applied by nagnetic field application units 5

(el ectronagnet i Eigini s)igli aposagialaeve é?ﬁ%ﬂgﬂﬂmyethﬁn§J0§ﬁow59§t%§t body
10. Then, information born on each of the nmaster nedia 3 an IS

si mul t aneoclesy comrmiterely afda fieecer daboangaet] cal ly on each surface of
the slave nedium 2. The cl ose contact body 10 includes: the | ower naster

medi um 3 for triesf eBriisy anf expibided pumbspastdveciniew . Shéwahgta the |over
recordi ng surface of the slave nmedi um
~ close contact body according to a second embodiment.
Fig. 4 is a sectional view showing main portions of
~a close contact body according to a third embodiment.
Fig. 5 is a plan view showing a'dimensional relation
between master and slave media.
Figs. 6A to 6C are views showing a basic process of
a magnetic transfer method.
DESCRIPTION OF THE PREFERRED EMBODIMENTS
The preferred embodiments of the present invention
will be described in detail hereinafter. Fig. 1 is a
perspective view of a main portion showing a transfer
state of a magnetic transfer apparatus according to one
embodiment of the present invention; Fig. 2 is an exploded
perspective view showing a close contact body according to
a first embodiment; Fig. 3 is an exploded view showing a
close contact body according to a second embodiment; Fig.

4 is a sectional view showing a main portion of a close

contact body according to a third embodiment; Fig. 5 is a




recording surfaces forned of a nmagnetic |ayer on bo

.2; the upper master nedium4 for transferring i nformation su%? a S
signal to the upper recording surface of the slave nedi um 2; ﬂo%&?B §bﬁg

press-contact nenber 8 having a | ower adsorbing nenber 6. for correcting

- flatness by adsorbing and hol ding the | ower master nmedium 3; and an upper

press-contact menber 9 having an upper adsorbing 10 21 FEB 2005 nmenber 7
(simlar igponsidd ugyl&ﬁ,;gﬁ 4 hgi hoNeo @S Of b 08; o TBRRE %og ﬁgér ecting
fl at ness by adsorbi ng and hol di ng the upper naster neJ?unl_. + ese

conponent sl & maetsedmelnh9 SRALALIs WHA &4 M cet %rj_eQQSish%Qﬂﬁ thereof are
aligned, and the | ower and upper naster nmedia 3 and 4 are rought into

cl ose conttastioniglodisish slirfiages i dhmsdaave wRd| We 2, Ihgeghaye medium 2

shown in the drawing is a flexible disc having a hub 2b fixed to the

center of daglias; BAAOBJtAYcRREEHIMRA.tHENG QL oL &QF%EQEH?&Qaati C'-Ug_es
surraces orf a dil sc

base nade raftia dli€febkat polyRsitualsBaendione | i ke. This slave nedi um may
be a hard disc. The | ower and upper naster nedia 3 and 4 are forned to be

annul ar di scs. Bachgobtibetneskfed aphrdtius Qr ehodadinWridsa 1ransfer
informati on bearing plane forned on one surface with mcro uneven patterns
(describe@ liat edaptel toeperfooe hottrisgsfadh tAmaCianasdsi sroaoE@ht into
close contact with the recording surface of the slave nmedium2. The
opposi te $ir faceinopldre t ransfeing nEpstemi on Speariifigally, while a

close contact body 10 constructed by pressing master media

3 and 4 into close contact with the upper and lower sides

of a slave medium 2 is rotated, tranéfer magnetic fields

are applied by magnetic field application wunits 5

(electromagnetic units) disposed above and below the close

contact body 10. <Then, information born on each of the

master media 3 and 4 is simultaneouély transferred and

recorded magnetically on each surface of the slave medium

N _

The close contact body 10 includes: the lower master
medium 3 for transferring information such as a servo
signal to the lower recording surface of the slave medium
2; the upper master medium 4 for transferring information
such as a servo signal to the upper recording surface of
_the_slave medium 2; a lower press-contact member & having
a lower adsorbing member 6. for correcting flatness by

adsorbing and holding the lower master medium 3; and an

upper press-contact member 9 having an upper adsorbing

10




pl ane of each of the master nedium 3 and 4 is vacuum adsorbed, and_held to
each of 1ower and upper adsorbing menbers 6 and 7. The |over AfdRpBef005
master nedia 3 and 4, to inprove the close contact property with the sl ave
medi um 2 as necessary, have mcro holes formed in positions other than the
formng parts of the mcro uneven 11 2 1 FEB 2005 patterns, not

communi cahetbad t i JUGhii®Arnahesdfstihe e ibat &g daseri gl %@6%{}%”‘9@” s 6
antd

and 7, so as to penetrate front and back surfaces and to suc

di schar genaiise et yefir i QS o MbarlessUbbA68500hi #8Chhd Hodditgrast ef
media 3 and 4 and the slave nmedium 2. . The lower adsorbing nenber” 6 (as

wel | as ttiee uppper mdseebi RgdrRRbDAr. 7)THes ' @HSRLLS he2 Oﬂé%-éd‘ape with
size corresponding to that of the master nedium 3 in an adsorbing surface

6a, whi chitias beertddtni shede o the ackhakr sgbbaceont t hegeRlanensss
(flatness?) in which the center I|ine surface roughness Ra is set in the

range of AlBnddy dhd e Xwdhisnddgdy Rghsidf aeRi6a3 aheuly 25-4 0 100
suction holes 6b are substantially uniformy opened, each having a
di anet er fougidutintonnlose lcowenctThetRUBbtBNsuhtheSs GIF alte: GanrRect ed
through a suction passage (not shown) led out fromthe inside of the
adsor bi ngraddWser2.6 .to the outside of the | ower press-contact nmenber 8 to
a vacuum punp for suction. The back side of the master medium 3 inclose
contact with tH@eadsda¥engnedifmce? 6asticern vanuubhadsdrdethg anid t e fl at ness
of the master medium 3 )

flexible disc having a hub 2b fixed to the center of a

disc recording medium 2a. The recording medium 2a

includes recording surfaces formed of a magnetic layer on

both surfaces of a disc base made of a flexible polyester

sheet or the like. This slave medium may be a hard disc.

The lower and upper master media 3 and 4 are formed

to be annular discs. Each of the media 3 and 4 is provided

with a transfer information bearing plane formed on one

surface with micro uneven patterns (described-later with

reference to Figs. 6A to 6C), and is brought into close

contact with the recording surface of the slave medium 2.

The opposite surface to the transfer information bearing

plane of each of the master medjium 3 and 4 is vacuum-

adsorbed and held to each of lower and upper adsorbing

members 6 and 7. The lower and upper master media 3 and 4,

to improve the close contact property with the slave

medium 2 as necessary, have micro holes formed in

positions other than the forming parts of the micro uneven

11




is corrected al ong the adsorbing surface 6a. The | ower and upper
press-contact nembers 8 and 9 .are disc-shaped, one or both g4 wef 2805
to be axially - novabl e and perform opening and cl osi ng operations wth a
openi ng/ cl osi ng nmechani sm (pressi ng nechani sm connecting nmechanismor the
i ke), not shown in the figure. Both are 12 21 F E B 2005 pressed into

contact wpkhtezah,other kymphedeheed Neschprasstidh Hoavges,8a gnd 9a are
provi ded on the outer peripheries of the | ower and upper press-contact

menbers 8lased-8esBuibed tddsorbdsigngmepseati op, 4he f1,angss 8a ang 9a of

t he upper and | ower press-contact nmenbers 8 and 9 abut, each other to hold
t he insi deenetaaher métonal | ynd selvhekl Stataced N AME ceMt esuf thgy ! ower
press-contact mnenber 8, a pin 8b is provided to be engaged with the

center hotlésgharpie hib Bbtwkebhehel aleseedonBadtf QurfRESst idii &gy | N
addition, the | ower and upper press- contact nenbers 8 and 9 are connected
to a rotaffohht magpbdrmmasing Botanshdwandandedsiyes hedifwhate i ntegrally.
Wth regard to the close contact body 10, magnetic transfer is repeatedly
carried out forThepleveriagsofbingamenbedi 6 2aby wicha laawaheanthpiper nast er
media 3 and 4. First, the center positions of the |lower and upper naster
nedi a 3 aR@SarRivg arelped 7espsctinatidaed tip t he eentierc-shapiet ivaing of t he
adsorbing surfaces 6a and 7a (not shown) of the | ower and upper adsorbing
nmenbers 65&R8 POrFRERPREIY FRastBatnedi dhe enastenmedisor badiandichel d.

Then, "in .

: adsorbing surface 6a, which has been finished to be a flat
surface with a planeness(flatness?) in which the center
line surface roughness Ra is set in the range of 0.01 to
0.1 pm. On this adsorbing surface 6a, about 25 to 100
suction holes 6b are substantially uniformly opened, each
having a diameter of about 2 mm or lower. The suction
holes 6b are connected through a suction passage (not
shown) 1led out from the inside of the adsorbing member &
to the outside of the lower press-contact member 8 to a
vacuum pump for suction. The back side of the master
medium 3 in close contact with the adsorbing surface 6a is
.vacuum—adsbrbed, and the flatness of the master medium 3
is corrected aldng the adsorbing surface 6a.

The lower and upper press—cdntact members 8 and 9
are disc-shaped, one or both are provided to be axially
movable and perform opening and closing operations with a
opening/closing mechanism (pressing mechanism, connecting

mechanism or the like), not shown in the figure. Both are

12




an open state where the upper and | ower press-contact nenbers 9 and 8 are
separated from each other, the slave mnmedium 2 having been sugﬁcgid tgG
initial magneti zation beforehand is set by aligning the cent p EBi {}5
thereof wth that of the master nedium and set the upper and | ower
press-contact nenbers 9 and 8 are brought close to each 13 2 1 FEB 2005

ot her topexesstie i Cleositagtopeieh i ¥achandthle MRSt predfBEiRine@nd 4 are
brought into close contact with both surfaces of the slave nedium 2. Then,
by novempmessatet he Flupess agwl hawernaregret peotietd applinatb@pepnits 5 or
novenent of the close contact body 10, the upper and |l ower nmagnetic field
appl i cat pemiphetsed af ethe oLghtr cdrebaigper presdppenhtadt hamwsrsug f aces of
the cl ose contact body 10. Transfer nmagnetic fields are applied by the
magnet i cahileld applingattiten altiding opuda itohe ahes ef confaactahaghq 10 is
rotated, and the transfer information of each of the |ower and upper

mast er nedi @f3 tred dpper nagdelbwak| presansbataetl mambHerecar ded on t he
recording surface of the slave nmedium 2. .The magnetic field application
units 5 abrtapmadingothhe itd t hald midueet ins fdeel dnard héemétbrsiier nmagnetic
field are constructed, in the case of in-plane recording, for exanple, in
a manner Seabedr Fhgteype Meathe| eentenngfietthe kaodr hpvess-comoidt wound on a
core with a gap extended in the radial direction of the slave nedium 2,
are di spBESBREET aBovet aRdnbdowis herevédedcénst ke bodyged. wikb upiper and

center hole of the hub 2b of the slave medium 2 for

positioning. In addition, the lower and upper press-
contact members 8 and 9 are connected to a rotatiodnal
mechanism (not shown) and driven to rotate integrally.
With regard to the close contact body 10, magnetic
transfer is repeatedly carried out for a plurality of
slave media 2 by the lower and upper master media 3 and 4.
First, the center positions of the lower and upper master
media 3 and 4 are aligned respectively with the center
positions of the adsorbing surfaces 6a and 7a (not shown)
of the lower and upper adsorbing members 6 and 7, then
' said master media are vacuum-adsorbed and held. Then, in
an open state where the upper and lower press-contact
members 9 and 8 are separated from each other, the slave
_medium 2 having been subjected to initial magnetization.
beforehand is set by aligning the center position thereof
with that of the master medium and set the upper and lower

press-contact members 9 and 8 are brought close to each

13




| ower magnetic field application units apply transfer nagnetic fields
generated in the sanme direction, parallel to the track directfyoh.

magnetic field application wunit 5 nay be di sposed only on onez(s)r(féEB 2005
alternatively permanent magnet devices may be di sposed on both sides or

on one side. The magnetic field application unit 5 may 14 21 FEB 2005 al so
be rot at edthad roveekedut¢ héheasea aafingerdpeaalt ir@Gor shidgththenazagiret i ¢

field application unit 5 is constructed in a nmanner that el ectronagnets or
per manent nadgheBs drali g adief flereenght poltar i ¢t1lese acendasposedhabaed and bel ow
the close contact body 10 conposed of the slave and nmaster nedia 2 and 3.
‘A magnet ferfaetd 95 Yemes b wd nediany @t | Theén di bpatéwmeand odpplhieed to the
cl ose contact body 10. In the case of partial application of a magnetic
field, enRPPRers@idackovengmadnetiicantield i sppaicationutiniysnovi og t he

magnetic field ' or by noving the close contact body 10 conposed of the
sl ave and®PESReRt rifdiHhe dms<3 conteotdbadyt b0t hehelesmpabecdetivadirnent, when
the master nedia 3 and 4 are brought into close contact with both

surf aces BrIPels| hieldedprphicathonusnigst fe arrisbrougit nehbeesté and 7 to
vacuum adsorb the master nedia 3 and 4 to the respective adsorbing
surfaces B3¢ SRPehARhdoyat gnrdegrecosf the ghess cqntaod podyi BPe t o

correct aﬁrd enhance fl atness of the master nedia 3 and 4. Since cl ose

[

cont act T ER B e ddietgssara eBpkiedrky the magnetic field

application units 5 while the close contact body 10 is

rotated, and the transfer information of each of the lbwer
and upper master media 3 and 4 is magnetically transferred

and recorded on the recording surface of the slave medium

2.
- The magnetic field application units 5 for applying
 the initial magnetic field and the transfer magnetic field
are constructed, in the case of in-plane recording, for
example, in a manner that ring-type head electromagnets,
each having a coil wound on a core with a gap extended in
the radial direction of the slave medium 2, are disposed
above and below the close contact body 10. The upper and
lower magnetic field application units apply transfer
- magnetic fields generated in the same direction, parallel
to the track direction. The magnetic field application
unit 5 may be disposed only on one side, alternatively
permanent magnet devices may.be disposed on both sides or

on: one side. The magnetic field application unit 5 may

14



| ower flat nmaster nmedia 3 and 4 with enhanced flatness to the slave nedium
2 while sandw ching the slave nedium 2, the slave nmedium 2 and each of the

master nmedia 3 and 4 can be brought into close contact with e%l‘i QEBrZU[]E
uniformy on the entire surface wi thout any gaps. Then, magnetizatton
patterns accurately corresponding to uneven 15 21 FEB 2005 patterns forned

in the nesl=sy ediccaiedndnd fattee transferred and recorded on the
recordi ng surfaces of the slave nedium 2. Mreover, since the nmaster nedia

3 and 4 are cdirethed ¢asdedfl avebeicd®e heibgdaphgsedcidt Qlagln@%gc cont act
with the slave nmedium 2, the master nedia 3 and 4 are not deforned, and no
rubbi ng viitdld hepsl e ivediumit2 5 ahdl GOnSORKSERENLH dAMRERAPCEURL Thus, it
is possible to inprove durability and quality. Fig. 3 is an expl oded

per spect isdedatiromagiiewisng oar  geomaneant aslaghedy 20aecagr dangre@ehe second
enbodi mrent and shows an exanple of a one-surface transfer. The cl ose
contact RehpriAdiesclargestispoeeionbpvaaahdr bekdivuahd E0bset cansheeri ng

i nformation such as a servo si.gnal to the |ower recording surface of a

sl ave nediogm 40 semplogsti ef bbeysldve carshinsteat erdddla) 2bmadght, i At o cont act
with the wupper recording surface of the slave nmedium 2; the | ower

pr ess- cofPEREtHEnIerelgl hisi agnehetedwen adsormiing Inedimesctfiorf oandorr ect i ng
fl at ness by _adsor bi ng and holding the |ower naster nmedium 3; and the upper
pr ess-_coﬁ’Pﬁ&tleﬁer?‘d:ér bet GlosgolaiHGathebednsiile bolly the Teese ebnponents

are pressed. . 3 . .
partial application of a magnetic field, entire-surface

magnetic'transfer is carried out by moving the magnetic
field or by moving the close contact body 10 composed of
the slave and master media 2 and 3.

According to the described embodiment, when -the
master media 3 and 4 are brought into close contact with
both surfaces of the slave medium 2, by using the

'adsorbing members 6 and 7 to vacuum-adsorb the master
media 3 and 4 to the respective adsorbing surfaces 6a, 7a
having a high degree of flatness, it is possible to
correct and enhance flatness of the master media 3 and 4.
Since close contact is realized by pressing said upper and
- lower flat master media 3 and 4 with enhanced flatness to
the slave medium 2 while sandwiching the slave medium 2,
the slave medium 2 and each of the master media 3 and 4
can be brought into <c¢lose contact with each other
‘uniformly on the entire surface without any gaps. Then,

magnetization patterns accurately corresponding to uneven
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into contact in a state where the center positions thereof are aligned,
the master nmedium 3 is brought into close contact with one su??cggaznﬁs
sl ave medium 2, and the elastic body 11 is. brought into clos ont

with the opposite surface thereof. In other words, the upper naster
medium 4 of the first enbodi ment shown in Fig. 2 is 16 . 2 1 FEB 2005

repl aced hyatihenel assifiedodh Lincandagiber Rfiti 08S 248 S Whar Ly
constructed. The holding of the elastic body 11 1in the upper press-contact

menber 8 ityanaieireddothdbyeckpEEMbAJSAEPLEEBrQEn gt BEF£ABLLO f-t%@e sl ave
medium 2 is a flexible disc (or hard disc) having a hub 2b tixed i

in the
center of sdaghesmeti@anr di. NgMoABEY &) 231 $¢&N tRE h9stdAtnOdid he L4 sh
“enbodinment. In addition, the |ower nmaster nmedium 3 and the | ower
adsor bi ng arentgiri@card alsbsi ALAar be@okBOTR 0y (henddd Sint&”@j?gégent . The
master nedium 3 is forned to be an annular disc And provided with a
transfer cohteoativdhh bear sDgvel AE@i@N PPELBYT faSesr Whdd 41 £ o4NeveEN
patterns brought into close contact with the recording surface of the
sl ave nmedium 2otThiefoankdsi dadopposiiding tdicORthe srdacanafidde, mast er
medi um 3 i s vacuum adsorbed on an adsorbing surface 6a having suction
hol es 6b RRdt he koneerquansodinageseobdenr 5, B f | ot nBsSpeds ik nBst er
medium 3 is corrected along the adsorbing surface 6a. The elastic body 11
i s forned BPrAEe ed1eablkiivh@ndn quellasyi.c property into a di sc shape and

hel d by the upper .
. Fig. 3 is an exploded perspective view showing a

close contact body 20 according to the second embodiment

and shows an example of a one-surface transfer. The close

contact body 20 includes: the lower master medium 3 for
transferring information such as a servo signal to the
'1ower recording surface of a slave medium 2; an elastic

body 11 (cushion material) brought into contact with the

upper recording surface of the slave medium 2; the lower
press—contact member 8 having the lower adsorbing member 6
for correcting flatness by adsorbing and holding the lower
master medium 3; and the upper press;contact member 9 for
holding the elastic body 1l. These components are pressed
into contact in a state where the center positions thereof
are aligned, the master medium 3 is brought into close
contact with one surface of the slave medium 2, and the
elastic body 11 is brought into close contact with the
opposite surface thereof. In other words, the upper

master medium 4 of the first embodiment shown in Fig. 2 is

16



press-contact nenber 9. The material of the elastic body 11 has a
characteristic of being deforned followi ng the surface shape [

medi um 2 during close contact pressure application, and bei-ngozimgjms
a pre-pressure application surface property at the tine of the renoval of
‘the slave nedium 2 fromthe master nmedium 3. A specific 17.2 1 FEB 2005

mat eri al répla¢de Bl asthiec diadtikl Bady bel sehaat %ﬂiﬂe&on%ozg@ﬂﬁ{sa' a}[:)%bber such
as silicon rubber, polyurethane rubber, fluorine-containing rubber,

but adi engimilbdely dEafslnrnctrambemhevithaiﬁgbbgrth@regagggérqgo(qﬁsjp such as a
sponge rubber. The surface of the elastic body 11 which contacts the

sl ave nmethurmb2 i spper mpdesn-aoptasar mehape par akl ebatPied hgufaster medi um 3
or a convex shape to protrude to the slave nmedium2 side. In the close

cont act YaeyuR adfonrptd canload o, metrbgaeti c transfer is repeatedly
performed for the plurality of slave nedia 2 by the | ower master medi um 3.
First, the certies gigsie mpdioi hdsl awdlemtblerdi®di por 3hasd @d@ned with
the center position of the adsorbing surface 6a of the |ower adsorbing
nenber 61AEHY sai Hubmgberfimedi um Bhe sceateumpadsordiet: anstdwelithd her et o.
Then, in an open .state where the upper and | ower press-contact nenbers 8
and 9 artekphr dkedimidaredch bhakr oft Hheehirst pesbbidanensdt t hem sl ave
medium 2 js aligned with the center position of the master nmedium 3 and
set. Théfditenppdheand avefer masteds- amastiast Fentsers Gland ®were br ought

cl ose to each .
adsorbing member 6 are also similar to those of the first

embodiment. The master medium 3 is formed to be an
annular disc and provided with a transfer information
_pearing plane on one surface with micro uneven patterns
brought into close contact with the recording surface of
the slave medium 2. The back side op-posite to the one
surface of the master medium 3 is vacuum-adsorbed on an
adsorbing surface 6a having suction holes 6b in the lower
adsorbing member 6, and flatness of the master medium 3 is
corrected along the adsorbing surface 6a.

The elastic body 11 is formed of material having an
_elastic property into a disc shape and held by the uppér
-press-contact member 9. The material of the elastic body
11 has a characteristic of being deformed follo.wing the
surface shape of the slave medium 2 during close contact
pressure application, and being restored to a pre-pressure
application surface property at the time of the removal of

the slave medium 2 from the master medium 3. A specific

17




other to execute a closing operation, and the master nedium 3 is brought
into close contact with one surface of the slave nmedium 2 by the pressing
of the elastic body 11. Subsequently,. as in the foregoing QaﬁeFé)E @@@er
and |ower magnetic field application units 5 are brought close to the
upper and | ower surfaces of the close contact body 18 21 FEB 200 5 20. A
transfer pRODEILE gl diy [ e et field application unit
5 whil e the close cont g%l%éb%ge%gg %O%t %ﬁggg&an%etﬁeﬁfa?gﬁgf 3™t or mat i on
of the | yekeramshaspdedluil d $,T80RR! LaBbLY, tpaNslaIned, Andyecorded on
one surface of the slave nedium 7% Then, 1n a I'TTerent process, ‘the upper
mast er “Bflll!r%ﬁné—sccm%ﬂng ' n£|9b19é9§e Fﬁ@gﬁ(j\:{am\—[z\" LRy Iﬂ%rOp.p%ééleonSI de of
the slave nedium 2, and nmagnetic transfer Is carrie ouf in a simlar
manner . AcORiék Ndviod NPubESE/ | HEdaFRANLEP LS i NEAChNGs TSR, JIPdi UM 3 s
brought into close contact with one surface o? the slave nedirum?2, the

mast er medinpeS. | FhevatRc-adser bad BN LbhEcags biflgwﬂtfﬁg_%% aving hi gh
fl at ness by the adsorbing nenber 6, thgre_bfl co&ﬁr;ecti ng an etn%e{%ci ng the
fl at ness dierenive arshifhe 5liaveorRduuin2ai §1anfF e§l§§;qa 'ﬂgr%lcﬂeqs%ocont act
wth this lower flat master .nmedium3 by the elastic body 11 of the

opposi t e elemsotas médibe sasgdwackedviResahpbWesn profsdelibl @Y cl ose
contact can be realized on their full surfaces w thout any gaps between

the sl aveslanck mestism reediiae?2 and 3, and

In the close contact body 20 of the embodiment,
magnetic transfer 1is repeatedly performed for the
plurality of slave media 2 by the lower master medium 3.
First, the center position of the lower master medium 3 is
aligned with the center position of the adsorbing surface
6a of the lower adsorbing member 6, and said master medium
3 is vacuum-adsorbed and held thereto. Then, in an open

. state where the upper and lower press-éontact members 8
and 9 are separated from each other, the center position
of the slave medium 2 is aligned with the center position
of the master medium 3 and set. Then, the upper and lower
press—contact members 9 and 8 are brought close to each
other to execute a closing operation, and the -master
medium 3 is brought into close contact with one surface of

~the slave medium 2 by the pressing of the elastic body 11.
Subsequently, as in the foregoing case, the upper and
lower magnetic field application units 5 are brought close

to the upper and lower surfaces of the close contact body

18




magneti zation patterns accurately corresponding to uneven patterns formed
in the master nedium 3 can be transferred and recorded in the recording

surface of the slave nedium2. Fig. 4 is a sectional view sho@ g
portions of a close contact body 30 according to a third enbodi m g[gﬁ@

1 FEB 2005 The adsorbi ng nenber 16 of a Iower pr ess cont act nmenber 18 in

the cl ose;gontact -Hedy. 30,0 é g% efsrj?% gﬁl F[’% ]t% Oi%he F“f?a;qof?‘?s)‘}%bﬁ ance,

ot her conponents are consti 0ol ng

embodi ment Se SNOXPp1 fea i S - uki@Ng éhlf‘%dtﬁl mc'l%se”%%%ettal %n%)e%nSf is

performed. |In the case shown in Fi t he adsor bin “Yof*t he upper

press- contACk-oRRRal, | $ndl %ﬁe”et‘.jj_earggféar p%?U?.‘Tgt%&ti)St qﬁn | qrous

oe
subst ance constltutlng t he adsorbing ne I's a i ﬁenber made

of a riginhdaedy mbaveigscqeat 'ﬂ&%‘é’iﬂ%@?ﬁre%r@ﬂs’f@?%ﬁ A2 ICL!J '?:Ccf n from

t he upper surface to the | ower “surface. e upper adsorbi'ng surface 1l6a

i's, fornmesh t enkaveuptadst esai nag %h%@esﬁed%fﬂ jcro fn'i%ﬁ' on; ioles are

opened In the center of the |ower press-contact nenber .a recessis

formed t@irsadeanerpidedss, thhekappsromasher agisord ng qm%ug?@ and the

adsorbing nmenber 16 is fixed in an upper portion thereof. A space between
the | owerintour&asse obohbacadsanh NghéeBpphs 16 akd dehe i e€RSS sa%%om

surface of the | ower press-contact nenber 18 constitutes a
medium 2, and magnetic transfer is carried out in a
similar manner.

According to the described embodiﬁent, when the
master medium 3 is brought into close contact with one
surface of tee slave medium 2, the master medium 3 is
vacuum-adsorbed on the adsorbing surface 6a having high
flatness by the adsorbing member 6, thereby correcting and
enhancing the flatness thereof, and the slave medium 2 is
pressed into close contact with this lower flat master
medium 3 by the elastic body 11 of the opposite side so as
to be sandwiched therebetween. Thus, unifoerm close
contact can be realized on their full surfaces without any
gaps between the slave and master media 2 and 3, and
magnetization patterns accurately corresponding to uneven
patterns formed in the mester medium 3 can be transferred
and recorded in the recording surface of the slave medium
2.

Fig. 4 is a sectional view showing the main portions

of a close contact body 30 according to a third embodiment.
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suction passage 18d, and this suction passage 18d is connect ed t hrough a
rotary shaft 18c to an external vacuum punp. A flange 18a is forned in the

outer periphery of the |ower press-contact menber 18. By the %I‘foFeEgoﬂgggt
body 30 of the described enbodinent, the center position of the nmaster
medium 3 is 20 . 21 FEB 2005 aligned with the center position of the

adsor bin r Qf sqrbi nber 16 made of the porous substance,
T Ry R e K T R BB gcantan Bomb R L.

and the entire surface thereof is vac

flat . foi : bj 0 rag. gl 4
2 ness 10ROl ol SEQUACIE nolle FISPEDLRY IBTber 16 rade of the porous

subst ance enabl es the alir sucti ructare

sust on g g hesAURL oSN acR R Ly, Do MLEToDZef thexen

patterns corresponding to suétion hol es are

surface ofigine (FI-Tgra <Yoll and, i.all od sucti.on and hol di ng
can be carrfédlg%f for théyﬁggtg?gnéﬁﬁﬁﬁﬁéjﬁ%f%ﬁb %ﬁﬁéﬁﬂy%ﬂ?@pwh?le

pl anenessriigs .ensyn@d s, | RpRachngh 4t-h i odi pent s, .when.the
mast er madig?m 3 isn rem)vgd frlgm? eﬁgggg}e'%?ngg%g ef 6 o?erﬁ?fm?%‘e renoval

shoul d prief aniabloadie SIRsEOT IR U by, foe0idQ REBIPULLZ Gl [ Lije, suct i on

hol es. In other words, by cutting of f suction pressure applie y the
vacuum puipperangrbeediogt fEeSniiFzed ald . ALSOr phizan thW§e$ﬁ59§1 ster
e

medi um 3 and the adsorbing surface 6a or 16a is rel eased. adsorption
may al sosldstaneased i nto at nosphere. In
The porous substance constituting the adsorbing
member 16 is a plate-like member made of a rigid body
having continuous bubbles permeable in'a direction from
the upper surface to the lower surface. The upper
édsorbing surface 1l6a is formed to have predetermined
flatness, and micro suction holes are opened.
In the center of the lower press—contact member 18,
a recess is formed to be deeper than a thickness of the
adsorbing member 16, and the adsorbing member 16 is fixed
in an upper portion thereof. A space between the lower
surface of the adsorbing member 16 and the recess bottom
surface of the lower press-contact member 18 constitutes a
suction passage 18d, and this suction passage 18d ié
connected through a rotary shaft 18c to an external vacuum
pump. A flange 18a is formed in the outer periphexry of
_the lower press-contact member 18.

By the close contact body 30 of the described

embodiment, the center position of the master medium 3 is
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this way, the renmoval of the master nedium 3 can be facilitated, and work

efficiency can be increased while damage and the like are pri?gngagﬁdzgﬂsg

the replacement of the master medium3. Fig. 5 is a plan viewsh g

master nedium 3 and the slave nedium 2. The master medium 3 is fornmed to

21 21 FEB 2005 be a disc-shape and to have a center holg 3a.. thn t he
ansfer ginif tod i i - t ; sfer

tr &ﬁﬁﬁ@dﬂ%_ﬁ@h%m%k%&%&aﬁﬁﬁ%ﬁﬁé&%ﬁa$®9&§£

patterns) are formed in thin areas ext stan ra |§Fiy from

the cent eyf (sld ohddyrSiiy efeiBer t D6 ALAY BY) Al ?B’%us’ U fAl%ee 0N the

information bearing plane of the master nedi um y magnetic transfer,

magnet i zaindok hRAkhei RS ga&EQ§BOﬁﬂéﬂgo£01§f@bcéﬁﬁigaé&ﬁ££¥@ﬁdpgéiﬁ, .
transferred and recorded in the slave nedium 2. The slave nedium?2 is

di sc- shaped atHehasiatnexent ehehobe 26 ABraBAULAT ar@ﬁee&ﬁg&ﬁqygg nner and

outer peripheral parts is set in a recording area 21 for per m ng

recor di ngreabér € OflHAENG L atke t Bofodke&ubea@WRes enhdipad npyablg,area. An
outer dianmeter Dmof the master nedium3 is |larger than an outer dianeter
21a of tkectéoar gitmgcanea 2b bef diR@isiave,mddumn?. sricefishalbyckar ger than
an outer diameter Ds of the slave medium 2. An inner dianmeter dm of the
mast er nedi whe hdsenbliher suidacen idwmetodiehéroRddedf t hgekegor di ng

‘area. 21 of the slave nedium 2, preferably smaller than an inner dianeter

ds of thpasteyes corresponding to suction holes are not likely to
be fofmed on the surface -of the master medium 3 and,
especially, good suction and holding can be carried out
for the master medium 3 having low rigidity while
planeness is ensuréd.

In each of the foregoing embodiments, when the
master medium 3 is removed from the adsorbing member 6 or
16, the removal should preferably be performed by feeding
pressurized air to the suction holes. In other words, by
cutting off suction pressure applied by the vacuum pump
and feeding pressurized air, adsorption between the master
medium 3 and the adsorbing surface 6a or 16a is released.
The adsorption may also be released into atmosphere. 1In
this way, the removal of the master medium 3 can be
facilitated, and work efficiency can be increased while
damage and the like are prevented during the replacement
of the master medium 3.

Fig. 5 is a plan view showing the master medium 3

and the slave medium 2. The master medium 3 is formed to
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nmedium 2. I n other words, the outer circunference or the inner

circunference of the master nedium 3 is positioned outside og %HFE%EEEBUS
circunference or inside of the inner circunference of the hea vV

area. .Since the outer and inner circunference portions of the nmaster
medium 3 are subjected to cutting or grinding, 22 2 1 FEB 2005 unevenness

on the order 20fdaic MMdps eyl alo ThEVEMRL fIchtdhe ndi¥ Med. Ifpsuch,a portion
is brought into close contact wth the recording area 21 OR t he sl ave '

medi um 2 duehBgerma@renativansters ddrc! avmdrdi 88 PRY: DS dagrmged.
Thus, as described above, by setting the outer circunference portion or

the -innegteanseefergnceenn)ti aRe Ofoitdes Mast efh iRdi4HB:3 OBy ELLg.pf the
recording area 21 (head novabl e area) of the slave nmedium 2, the slave

medi um 2 ssbaténtdaablgdradatanty chase Wwehiceiterb @ ight1§i shpvsieps are
formed in the slave nedium 2 after the close contact, 1t is possible to pr
event shotks fdpawihe)ngat apgdnield timtdi®anead. oNowtha SpREbFhSt £xanpl e of
magnetic transfer by in- plane recording will be described by referring to
Fi gs. 6A beart®y Fplate asf shdwn masEeg. - Bédidme 3] avengedhadped i
.Subjected to initial magnetization (DC demagneti zation) by applying an
initial nhgaesfer{i ehagiHbpizdicioat o jatteres depeckbpanding tt@ckyH rection.
Then, as shown in Fig. 6B, the recording surface (magnetic recording part)
of this SPEVR Patiemm F saxg dugms fiemredchodereontrded witthd helave

medium 2. The slave medimm 2 is disc-shaped and has a
center hole 2c. An annular area excluding inner and outer
peripheral parts is set in a recording area 21 for
performing recording and reproducing, and this area
becomes a head movable area.
An outer diameter Dm of the master medium 3 is
lérger than an outer diameter 2la of the recording area 21
of the slave medium 2, preferably larger than an outer
- diameter Ds of the slave medium 2. An inner diameter dm
of the master medium 3  is smaller than an inner diameter
21b of the recording area 21 of the slave medium 2,
preferably smaller than an inner diameter ds of the slave
.medium 2. In other words, the outcr circumference or the
inner circumference of the master medium 3 is positioned
cutside of the outer circumference or inside of the inner
circumference of the head movabie area.
.Since the outer and inner circumference portions of

the master medium 3 are subjected to cutting or grinding,
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i nformati on bearing plane having a magnetic |ayer 32 (soft nagnetic
substance) forned to cover mcro uneven patterns on a subst;?ﬁ@£§% o& bge
master nedium 3, and magnetic transfer is carried out by apptyi m B G
transfer. magnetic field Hdu in a direction reverse to the initial
magnetic field Hn in the track direction of the slave nedlun12 a 23 21

FEB 2005 ThevehaBsbeonTRaBChLGE | SE lattilol s SRPALDCY Y ohg . BgRet iC | ayer

32 of an adhering convex part, preventing 't magneti C “his part

from bei ngoraer.seds WHdie a t@r@f&{'eié Cbibngﬂtoﬂnwec%ggr BALh S

reversed. Thus, as shown in I nfornmation correspondi ng to a fornmed

pattern ofithhe tqmwwcmxﬁpr@@é/ae 2PabkS Gfe tIEJRINGH G %aééﬁhly% on the

i nformation bearing plane of the nmaster nmedium 3 is nagnetica

transferr edqgaseicecorgededs t Be PORRL | Gel8GR" di nﬁa?“@eacﬁaﬁ\ta[@@ﬁk) of the
slave medium2 which is in close contact therewt houg shown, .

magnetic thaesferass sigddrabley Cagkdes, OUthyeveReWheh, a t%!”"éﬁ£¥rf°r”9d
upper master medium4 is S|nultaneously brought into close contact with

the upper ciecomdengnceupbaceonf orherisd aygnapdbyprdnrEVEd f pbheypeven
patterns on the substrate 31 of the nmaster nedium 3 are uneven negative

patterns péveéhee mdsrdheangbivint | ¥eopasiaens Ofthd i e &xed heisanme
information as that in the above can be magnetically transferred and
recorded bgle'sét tawpklee dreegt icoh ehet F@lave medium 2, the slave
medium 2 is not damaged during close contact. Even if
micro steps are formed in the slave medium 2 after the
close contac't, it is possible to prevent shocks from being
applied to t.he head.
Now, a specific example of magnetic transfer by in-
plane recording will be described by referring to Figs. 6&A
to 6C. First, as shown in Figqg. 6A, the slave medium 2 is
subjected to initial magnetization (DC demagnetization) by
applying an initial magnetic field Hin thereto in one
direction in a track direction. Then, as shown in Fig. 6B,
the recording surface (magnetic recording part) of this
slave medium 72 is brought into c¢lose contact with the
information bearing plane having a magnetic layer 32 (soft
magnetic substance) formed to cover micro uneven patterns
on a substrate 31 of the master medium 3, and magnetic
transfer is carried out by applying a transfer magnetic
field Hdu in a direction reverse to the iqitial magnetic

field Hin in the track direction of the slave medium 2.
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initial magnetic field Hn and the direction of the transfer magnetic
field Hdu reverse to those in the above. Wien the substrate 3§L135?ﬁ§
ferromagnet such as Ni  and the |like, the magnetic transfer c b rzﬁgé
out by the substrate 31 itself, and it is not necessary to cover the
substrate 31 with the magnetic |layer 32 (soft nagnetic substance)

However, hebt eErAREPEET CnddROSIET #51581 Wl 24 Za%sgggeaooé%OUE by

provi ding a magnetic |ayer” 32 having good transfer properties. en the

substrat em3gnksigndayet BON-JRAUNEL bGheSHRP A0GSex | bartS to
provi de theénagneticylayer 32 on theeéﬁgitrateeﬁlbaf$éfg?gg§§?£%g

prot ect i oBhti hiyfedec of i di AMDNAH i kG aGardon GRLGY QGetDEs! i kg; phoul d be

provi ded on the .nagnetic |ayer, and a | ubricant Il ayer may be Pprovi ded.

‘More prefenabmggnasitheipnat eet ivgr fddHar é¥é3i§i£8¥€£s§d.toTﬁ&EP”" and a

| ubricant | ayer should be present. In addition, a. close contact

strengtheabnghbayeinnnﬂﬁ.anshnfﬂﬁkdﬂl%n|E%%r@%ﬁoﬁéiﬁ?0¥6d§d belygen the
magnetic |ayer and the protection film _ This protecfion fifn1enab|es

contact dpatbétntgft ahbe eah&@ﬁeamdam$ﬂdmadﬁyyﬁﬁé(bftfﬁ@sﬁﬁénéQupe
performed many-tinmes.. Next, the formation of the master nmediumw | be

descri bedlafer BBe csubste ai efofmd ffoBbeerin@dpUAheniogkalhe ®iddLon, quartz
pl ate, glass, alumnum an alloy, ceramics, a synthetic resin or the like
is used. uWpdlam patitemagnesrieafdynedabygfarstdanpad Meideddedd in the
phot o-fabri cati on net hod :
magnetic recording surface (track) of the slave medium 2
which is in close contact therewith. Though not shown,
magnetic transfer is similarly carried out even when a
similarly formed upper master medium 4 is simultaneously
brought into close contact with the upper recording
surface of the slave medium 2.
Even if the uneven batterns on the substrate 31 of
- the master medium 3 are uneven negative patterns reverse
to the positive patterns of Fig. 6A to 6C, the same
infqrmation as that in the above can be magnetically
transferred and recorded by setting the direction of the
initial magnetic field Hin and the direction of the
transfer magnetic field Hdu reverse to those in the above.
When the substrate 31 is a ferromagnet such as Ni
and the like, the magnetic transfer can be carried out by
the substrate 31 itself, and it is not necessary £o cover

the substrate 31 with the magnetic layer 32 (soft magnetic

substance) . However, better magnetic transfer is carried
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or the like. According to the stanper nethod, a photoresist is forned on

a glass plate (or quartz plate) having a snooth surface by a Qp’l rFE@tZ{}[E
method or the like. A laser ~ beam (or electron beam) nodulated in
accordance with a servo signal is radiated onto the photoresist while the
glass plate is rotated. A predeterm ned pattern is fornmed on 25 .2 1

FEB- 2005 due 18ptprdr iStfAGe ﬂgﬂéﬁ&@ﬁﬁ%ft%%gﬁwrﬁaﬁ%ﬁ exanpl e,

a pattern equivalent to a servo signal “extende ot ati onal

center iprpeadiials.di wBehi 0Rei SubiOFsEd 3D £aGHdd aK r@n—?ﬂ&%ﬁ%‘t&% ina
portion corresponding to each frane on a circunference of the "glass

pl ate. Themstdneephatorasi fbcesSaspbieCchedvige (ﬂ;ﬁ\émn%gﬂn'é@iﬁrﬂ%%%ij ng, and
t he exposed portions are renoved. Thus, an original disc having uneven

pat t er ns 32notnh thiee spbetesesi st. i s obtained. Subsequently, plating
(electroformng) is perforned for the surface of the original disc based

on the uneven pakeferadlgn tahepsarddation t heneohaaand ram Mmonsuligikat € having
positive uneven .patterns is formed. Then, the Ni substrate is peeled off

f r om t he cerbginnak DIE s ¢. o hi shes ulisitkieat @hbR14S eBle aSprov IERSE Clone@hum as i s,
or used as-a nmaster nediumafter coating a magnetic |ayer and a protection
filmon magnegpevdmysatt eand iaf hevessarty. 1Ayeer ralyl vedy pravsdbatrate
havi ng negative uneven patterns nay be formed by plating the foregoing
‘origi nal More preferably, as the protection film, a DLC film of 5

" to 30 nm and a lubficant layer should be present. In

addition, a close contact strengthening layer made of Si

"and the like may be provided between the magnetic layer

and the protection film.  This protection film enables

contact durability to be enhanced, and the magnetic

transfer to be performed many times.

Next, the formatioﬂ of the master medium will be
described. For the substrate of the master medium, nickel,
silicon, quartz plate, glass, aluminum, an alloy, ceramics,

a synthetic resin or the like is used. Uneven patterns
are formed by a stamper method, a photo-fabrication method
or the like.

According to the stamper method, a photoresist is
formed on a glass plate (or quartz plate) héving a smooth

surface by a spin coat method or the like. a laser beam
(or electron beam) modulated in accordance with a servo

signal is radiated onto the photoresist while the glass

plate 1is rotated. A predetermined pattern is formed on
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disc to forma second original disc, and using this second original disc

to execute plating. Further, a substrate having positive uneé?ﬂ gq%gfgga5
may be formed by plating the second original disc or pressing resi ard

agai nst the second original disc for hardening to. forma third origina
disc, and plating the third original disc. .the other hand, patterns by

phot or esi sthe adrec & 2sdr Fide 2005 ther Pbtirddie 0/ RFSeRhstfre andpfpen holes
are formed in the glass plate by etching. The photoresist is renoved, and

an ori gi nexadipde,i s oitiaed. eflilsa@ANtdy , at BBr68M8 ighal Maki@Rasheps as
t he above may be perforned, and thus a substrate nay be obtained. For a

mat eri al afinehelgulfsbmatersegeiofamiciceNidra @i Aikey+¢8n bg used.
Various netal filmgrowh nmethods including electroless plating,
el ectrof ofermgd sputt eaichg atxhdion plat idpsairde appl ied percibg pl ating
for formng the substrate. A depth of each uneven pattern hei ght of a
‘relieve) cobrrhepsulishpatte shachd firaefeer ahl ya© bersainrkfehBe bangenhe®f 80 nm
to 800 nm nore preferably in the range of 100 nmto 600 nm The formation

of the naghesic bagee. (soffhempgnthéc plsethstance) iis penbgeseddi nesuch a

manner that a magnetic material is formed by a plating nmethod, and by a

vacuum fdewedepinta nerhodsshedudi agd a vheuuaxpuapdr apoonismt hogke a

sputtering nethod, an ion plating nmethod and the like. As a magnetic

mat eri al BFMPHedmagfdtise |ayeprigiwatadibe having uneven patterns

' with the photorésist 'is obtained. Subsequently, plating

(electroforming) is performed for +the surface of the
original disc based on the uneven patterns on the surface
thereof, and an Ni substrate having positive uneven
patterns is formed. Then, lthe Ni substrate is peeled off
from the original disc. This substrate is used as a
master medium as is, or used as a master medium after
coating a magnetic layer_ and a protection film on the
uneven patterns if necessary.

'Alt-ernatively, a substrate having negative uneven
patterns may be formed by plating the foregoing original
~disc to form a second original disc, and using this second
original disc to execute plating. Further, a subs.trate
having éositive uneven patterns may be formed by plating
. the second original disc or pressing resin liquid against
the second original disc for hardening to. form a third

original disc, and plating the third original disc.

On the other hand, patterns by photoresist are
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sel ected fromCo, a CO alloy (CoNi, CoN Zr, CoNoTar, or the like), Fe, an
Fe alloy (FeCo, FeCoNi, FeN Mo, FeAl Si, FeA, and FeTaN), N, grvgggEams
(NiFe). FeCo and FeCoNi are particularly preferable as the matertal

the magnetic |ayer. A thickness of the magnetic |ayer should preferably
be set in the range of 50 nmto 500 nm nore preferably in the range of

100 am tOféeﬁea%nZ%halgﬁﬁ%@Sﬁ,ﬁﬁ@,sianfUQﬁgﬁahséggy a8 T ard by using the

original disc, and a nmagnetic 1ayer nay be provided on the “surface thereof

to be usedhasgaaBBShehtEEBUMBLAINY.M €SI PRI« {6 Lfsidy substrate,
one can be selected for use froman acrylic resin such as polycarbonate.
and pol yaréhyh oeidesay| aiec venybtehhed! desdsdqheialy ashP U Myd ny!
chloride and polyvinyl chloride copolyner, an epoxy reésin, anorphous

pol yol ef i florpat y@starepnthd hehd i eove Ry a¥ B A-nicd , PrEferahlie 4 n ternms
of humdity resistance, dinensional stability and cost. |f a nolded
conponent siiast bate sayt e bBtainage renoved by burnishing or polishing. An
ultraviolet curing resin or an electron beamcuring resin may be used and
"~ coated on the ofdwginalatediizd by &hepsabeophtaehidds Of meddar, ggato et hod.
The - heights of the pattern relieves of the resin substrate should

pref er ablan balisealloy t e abge ofedD t ovdO s muetaRr ef Pref @r@kith i n the
range of 100 to 500 nm The master mediumis obtained by coating a
magnet i c metdirds orincRadiingr oepettechsssf phet iy f acd eaft tdte rirdsiy)

sputtering and ion plating can be applied for the plating
for forming the substrate. A depth of each uneven pattern

(height of a relieve) of the substrate should preferably

be set in the range of 80 nm to 800 nm, more preferably in
the range of 100 nm to 600 nm.

The formation of the magnetic layer (soft magnetic

substance) is performed in such a manner that a magnetic
material is formed by a plating method, and by.é vacuum
film growth method including a vacuum evaporation method,
a sputtering method, an ion plating method and the like.
As a magnetic material of the magnetic layer, one can be
selected from Co, a CO alloy (CoNi, CoNiZr, CoNbTar, of
the like), Fe, an Fe alloy (FeCo, FeCoNi, FeNiMo, FenlSi,
FeAl, and FeTaN), Ni, an Ni alloy (NiFe). FeCo and FeCoNi
are particularly‘ preferable as the material for the
magnetic layer. A thickness of thé magnetic layer should
preferably be set in the range of 50 nm to 500 nm, more

preferably in the range of 100 nm to 400 nm.
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substrate. The formation of the magnetic layer is perforned in such a
manner that a magnetic material is grown by a vacuumfilmgr h t hod

i ncl udi ng a vacuum evaporation method, a sputtering nethod, gﬁﬁisﬁﬁglgﬁﬂﬁg
met hod and the like and by a plating method. On the other hand, the _

phot of abrication nmethod is perfornmed in such a manner that a photoresi st

substrate, and Zpatfiihs TR AT Gartey with [OEBRfat Fin SFiRGI SCBFe f or med

substrate, and pa erns TH accordant® wi

o th Tho et Parad RFCE 4 B GRERTLON, RS, Rarel plBR faeh oo TR

with the patterns of servo si

b : - t.chi ing tot tt ,_and_hol es,
substr at es‘gl’?gagg{)?ﬁ&fg%%g‘f‘?t%% cliai§og 44 etrome 1uﬁ\a :’Eln%y]étg's?l%rg ©

each havin ckness 0 he magnet i

e sy TABERHEN DY cnB TRANH! | SnIRLSIIE ot UM hdPalfedlits s TRCS O

the substrate wth a thickness equal to t'he or med” hol es by a

I T o e L A S S e L B

met hod. - an ion plating e and“by“a p I ng ne

Then, thepphohetssi Stmdthdc§a%ed ,bY vankh f téﬁéﬁiﬁh%si ndsuéﬁet%%r face is

polished. Burrs are renoved if they exist, an e surtace o

substrat epbﬁyﬁﬂﬁgl hedl1okidbhenffSBo@{vi . Vehi bealhe! QGYAVRGSYSIEM a
mast er nedi um substantially simlar to that in the foregoing in-plane

recor di ngepsxgppes £dl, dnbAgiOWATRHIGo1eTHa) YBLLEERbr T 8RQT SOy i BNt i C
transfer is carried out
Polycarbonate is preferable in terms of humidity
resistance, dimensional stability and cost. If a molded
component 'has burrs, the burrs are removed by burnishing
or polishing. An ultraviolet curing resin or an electron
beam curing resin may be used and coated on the original
disc by a spin coat methodl or a bar coat method. The
heights of the pattern relieves of the resin substrate
. should preferably be set in the range of 50 to 1000 nm,
more preferably in the range of 100 to 500 nm.

The master medium is obtained by coating a magnetic
layer on the micro patterns of the surface of the resin
substrate. The formation of the magnetic layer is
performed in such a manner that a magnetic material is
.grown by a vacuum film growth method including a vacuum
evaporation method, a sputtering method, an ion plating
method and the like and by a plating method.

On the other hand, the photofabrication method is

performed in such a manner that a photoresist is coated on
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by subjecting the slave nediumto initial DC magnetization beforehand in a

direction in a vertical direction, bringing the slave nedi uer@t(FEa)gg[ﬁ
contact with the master nedium and applying a transfer magnetic fT¢€ I
a .vertical direction roughly reverse to ~that of the initial .DC
magneti zation. The transfer nmagnetic field is absorbed by the nmagnetic

) ' t 29 2 1 feb 200 ster medium the
llayer of the adRgbtpg %Q€¥§%FFN%E.(Q JY%neus ﬁ%%dngngs?Hgg

vertical magnetic fi el portion *correspo ﬁdhe??ﬂg convex

i i i i he uneven
art is reverseds PRdaclBENSIdZa{QD nat FEPRAel A= ndi n ot \
Batter ns gan be fecor?ofd isjn TS ave rré)g?l{gm o&ﬁgizggé ?E%\ér‘;fﬂ% lrJnrend;MuH
be descri bed Eaket Bed 1A\ UG s disSe ! (

such as a ?hieg Cdensi ty flexi blogqugs A Sarlgl%dlrl%c 5’? 3 %™K avi ng a

nmagneti ¢ LRC@kdbRgafOet WQBnh( FRENSIHi& rAXerJs gé)lr‘;gadi Qt.h S rfa’ces or one
su?f.ace i s used. Tﬁe magneti c rg:ordl ng portion 1 s°¢ rrpossed % coat | ng

type recondangekaf@hgostapetRe Lhbocfitan ﬂ?%‘@ﬁi&cﬁ@&%f?% niayer. For a

magnetic material of the metal thin film nagnetiT recor ayefr, one can

be sel ectadcopdingetd rome £otard®, aldPhd Pt Qacalv; Qe
CoPt Cr NbTa, CoCrmlf; CoNi og@%he like), Fe, an Fe CaI I oyv'](r%g%o, ?%F;} or

FeCoN ) - diesk mat er iwlisciimee higheragpagheribuygensi t,es adedonetic
ani sotropy in a direction identical to a direction of the magnetic field
appl i cat i fwbgequeerdiliact hommagietite mageetiae fiel dnappl i gation igparallel
to the . surface of the substrate with a thickness equal to the

depth of the formed holes by a vacuum film growth method

including an evaporation method, a sputtering method, an

ion plating method and the like and by a plating method.

Then, the photoresist is removed by a 1ift—off method, and

the surface is polished. Burrs are removed if they exist,

and the surface of the substrate is smoothed. |

In the case of the vertical recording system, a

master medium substantially similar to that in the

foregoing in-plane recording is applied. 1In the case of

such vertical recording, magnetic transfer is carried out

by subjecting the slave medium to initial DC magnetization

.beforehand in a direction in a vertical direction,

bringing the slave medium into close contact with the

master medium, and applying a transfer magnetic field in a

vertical direction roughly reverse to that of the initial

DC magnetization. The transfer magnetic field is absorbed

by the magnetic layer of the adhering convex part of the
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surfaces of the master nediumand the slave nediumin the case of an _
i n-plane.recording, and the direction of the magnetic field zz)‘gl Fﬁ!ﬁéﬂl S
per pendi cular to the surfaces of the naster nedium and the sléave i 5n
the case of a vertical recording), and thus preferable because a clear
- transfer can be perforned by use of them - To allow a portion (supporting

body i dehnduler hig: FRONEHLC VISR 4302 1 FER, 2005 o have necessary

magneti c ani sotropy, a nonnmagnetic base ayer

ticohass, e LnGi 'hhmane‘;iclyerina
Qfgg?glne !sdtbr ucturée]rﬁ%altlir?[dq :fa)l g"?%i %gh%g%{g?agt&l%}g %%nglﬁnﬁée f;ostrﬁ?ggr?fotdlngt gﬁtse
I B\ cr ru . (

V\na%/ﬁrtﬁlgse of %ﬂkﬁzasn%ﬁeti%&%g}zgﬁ %})lﬁ%rs?lgﬂ &%Q}S%r Tat"er MSPNSR | Ru or

the like igntdesess <xh 2k EEB.2008 Yhatnissfidd rﬂ?é’chilﬁri 1. A magnetic

transfer apparatus for allowing a master nedium ear'i ng transfer
i nformation and reexal avithe NEBCAvHN Rakpl BE 1§81 1 Opa ﬁ%gﬁﬁﬁia%dt.raﬁéieﬁ;h%o be

closely contacted with each other and for magnetica transferring the
transfer isnfetemaiédium,0 $adtks| AYEnSBH: UPkcHY 8PP MeAGuh ' 8RSE L magneti ¢

field to said master nedium and said slave nedium conprising: an
adsor bi ng higibelenkdtiyngriefiwte sdifkace £0'hard disc or the like,
| having a magnetic recording portion (magnetic layer)
formed .in both surfaces 6r one surface is used. The
-magneticArecording portion is composed of a coating type
recording layer or a metal thin film magnetic recording

layer. For a magnetic material of the metal thin film

magnetic recording layer, one can be selected for use from

Co, a Co alloy (CoPtCr, CoCr, CoPtCrTa, CoPtlrNbTa, CoCrB,

- CoNi1 or the like), Fe, an Fe alloy (FeCo, FePt, or FeCoNi).

These materials have high magnetic flux densities and
magnetic anisotropy in a direction identical to a
direction of the magnetic field application {the direction

of the magnetic field application is parallel to the

surfaces of the master medium and the slave medium in the

case of an in-plane recording, and the direction of the

magnetic field application is perpendicular to the surfaces

of the master medium and the slave medium in the case of a

vertical recording), and thus preferable because a clear

transfer can be performed by use of them. . To allow a

portion (supporting body side) under the magnetic material
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adsor bi ng and hol ding a backsi de of said master nedium wherein said
master mediumis brought into close contact with said slave mediumw th an
enhanced flatness of said naster nedium 2. A nagnetic tra@sfeﬁ@mﬁus,

~conprising: a first master nmedi um bearing transfer information
-surface thereof a first press contact nenber di sposed above said first

mast er i i as_a first .adsorbi nenber on one surface of
t her eof , %h%‘é‘%ﬂ?%?%gsar MOSF LB ST b1 Hg B P Yol i HY A e rPRSf f ace of

id fi t i di bj ect ed_f tic transfer,
The sl aveteai ahe Bernd i QS BT outls (R h: S BRedi " o second

‘mester meglag bearing Lhanster npLIRLERD. ;00 e surface thereaf  the
medi um g e

second naster | ein I sposed ow 3ai d°s1%ve hedi fhYEMY 32 2 1
FEB 2005 &.,S86Q04 pPrgss cont g%tttb@gberc |3RQsed belgw said_ seggnd naster
sor

a
medi um which has a second a I ng menber ~on one Sur fac"t hereof, the

second adgRfl iR qté?%%bis%?ﬁ% helding. d he- aceir nsgﬂn{gc cg.of said

second naster” medi um wheréir first press co enber, "said first
master medidinnsakdns! ayer fedi uoh s £ d §§€9“@h8@1§t Bl tﬁﬁ%d'nléganae'{glcs?' d
second press contact nmenber are allowed to be closely contacted Wi th each
ot her, andjyidie, WﬁgnQ&EQ, CoCr, CrTa, CrMo, Nial, Ru or the like is

used.
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transfer for magnetically transferring the transfer information fromthe
first and second nmaster nedia to the both surface of said slzzg E?ﬁEUQQQ§
performed by applying the nagnetic field to said first and s n S
media and said slave nediumwhile rotating said first and second press
contact nenbers, said first and second nmaster nedia and said slave nmedium
3. The nmegRsti £s tépOsier i@pparatus according to claim2, wherein the first
and second adsorbing nenbers have also a function to enhance fl at ness of
said first and j segongdagRstes wRdharekesgsdiatlsy woen dinewregnehi c
transfer is perfornmed. 4. The nmagnetic transfer apparatus according to
claim 2 ofadtemhe@iin SAGidlhaverddidm iararhdexdP! andi £ Bayi,Rg a

di sc-shaped recording nmedia in which a hub is fixedly attached at a center

of the dig&dsliapedrreceedi R® aMlighetd3 2t dakdBr2008 Se TBeoHBEpPELiC

transfer apparatus according claim?2, 3 or 4 wherein said first and second

adsor bi ngeofedress resrect i ugky hayenadr pl ufpd i tyrdf suaiheribghes formed
in an adsorbing surface thereof. 6. The nagnetic transfér apparatus

accor di NGt £ s 43t iMP theher-ahBrar Pl @thd i (8 ¢aqahehescanegienmed at
portions of each of said first and second master nedia, the portions being

ot her thapy aag@rying Palds R dadhek@c y¥hevan cpakheannantet hReRigh0o hol es

. penetrating through

and said slave medium, comprising:

an adsorbing member having a flat surface for
adsorbing and holding a backside of said master medium,

wherein said master medium is brought into close
contact with sald slave medium with an enhanced flatness
of said master medium.

2. A magnetic transfer apparatus, comprising:

a first master medium bearing transfer information
‘on one surface thereof;

a first press contact member disposed above said
first master medium; which has a first adsorbing member on
one surface of thereof, the adsorbing meﬁber absorbing and
holding the other surface of said first master‘medium;

a slave medium subjected to a magnetic transfer, the
slave medium being disposed below said first master
medium;

a second master medium bearing transfer information
on one surface thereof, the second master medium being

disposed below said slave medium; and
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said first and second nmaster medium so as not to communicate with the

suction holes. 7. The nmagnetic transfer apparatus according to ‘?J‘a M
6, wherein the suction holes are connected through a suction za a%

vacuum punp. 8. The magnetic transfer apparatus according to claim2 to 7,
wherein said adsorbing nmenber is nade of a substance having an adsorbi ng

f . 9. Th ti.c t f di t | ai m 8, wh
sai d adsor bing AeRBEPTPRET S AC pAFIHETs 5EPaREd PEVTRG T adsor bing |
f .10, A ti t f t us, i Si : fi t
cont act memseRe ARER raeaEoR, PepPBRARES R RERb e By el T her eof
an elasti% bo% edislﬁ)o ed bel.ow said ngrst presg 34d2 %%FEB 2003 cont act
menber; a8 avdSmelrthito be S et 6d'% o SAEGR8t i 2BYTTRHYY eMERfF sl ave

medi um bei_ng di sposed bel ow said,_, el asti c body; a master .medi um bearing
transfer iar?%grﬂr?algﬁor?ngnelboﬁledl%rFl&%eOﬁgrreosf‘felﬁaﬁ:? n%gté?lﬁg(ﬁ?ﬁﬂ i ng
di sposed beE%W sai.d-sl ave nedi un. and a second press contact nenber

di sposed bel oﬁrsg?‘amrﬁ’aster medi um whi.ch has a second adsorbi ng nmenber on

one surface thereof, the.second adsorbing nenber absorbin nd  hol di ng
the ot her surfagégﬁ?i%a?%llirag%résrt n%lél‘i:‘%smcg“tacqcb Membey, Said first

master medium, said slave medium, said second master
medium and said second press contact member are allowed to
be closely contacted with each other, and the magnetic
transfer for magnetically transferring the transfer
information from the first énd second master meaia to the
both surface of said slave medium is performed by applying
the magnetic field to said first and second master media
and said slave medium while rotating said first and second
press contact members, said first and second master media
and said slave medium.

3. The magnetic transfer apparatus according to
claim 2, wherein the first and second adsorbing members
have also a function to enhance flatness of said first and

~second master media, respectively when the magnetic
transfer is performed.

4. The magnetic transfer apparatus' according to

" claim 2 or 3, wherein said slave medium is a flexible disc
“having a diéc—shaped recording media in which a hub is
fixedly attached at a center of the disc-shaped recording

media.
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wherein said first adsorbing nmenber absorbs and holds said elastic body,
said first press contact nenber, said elastic body, said slave nedium
said nmaster nedium and said second press contact nenber are ang\F'eEBt 29@5
closely contacted with each other, and the magnetic transfer r
magnetically transferring the transfer information fromthe master nmedi um
to one surface of said slave nediumis perfornmed by applying nmagnetic
field to said master nmedium and said slave nediumwhile rotating said

first and secend phessnmegnkact MeFleLSerSabgpARStas HedbvAragd said slave
medium . 11. The magnetic transfer apparatus according to claim10,

wher ei n sdiadnelBst 3 cobody wisermile ofia Substaneel sdiehd defisepBihg
accordance with a shape of the surface of said slave nediumin applying a
cl ose comeabensr esstpestianty whiaste restdres ltidyanobdr iggiatalorsuhbaes shape
t hereof when said slave nmediumis detached fromsaid nmaster nmedium 35 21
FEB 2005 fprmethdnmagnadise i aws ser fagsatiedsodecording to claim 10 or 11,
wherein said slave nmediumis a flexible disc having a di sc-shaped recording
media in whick-a AB6 | ¥29PPkdal yCappalRed apPParakhfer 26FCFARNEI sk9shaped
recordin medi.a. _13. The magnheti.c transfer apparatus according to claim
10, 11, %&,al%gr’eiwn%egf’ll& f r@tura%t%codnidf”a%cgﬂb?ﬁegs n%ﬁ%ef%rm?‘gs?)gcti vel y
have a pluralivhy ofr sugctiopshdlas fofred Ly 20R030TRING SupLage, ther eof .
the portions being other than a forming part of a micro
uneven pattern and the micro holes penetrating through
said first and second master medium so as not to
communicate with the suction holes.
7. The magnetic transfer apparatus according to
claim 5 or 6, wherein the suction holes are connected
through a suction passage to a vacuum pump.
8. The magnetic transfer apparatus according to

‘claim 2 to 7, wherein said adsorbing member is made of a

substance having an adsorbing surface.

9. The magnetic transfer apparatus according to
claim 8, wherein said adsorbing member is made of a
porcus substance having an adsorbing surface.

10. A magnetic transfer apparatus, comprising:

a first press contact member, which. has a first
adsorbing member on one surface thereof;

an elastic body disposed below said first press
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14. The magnetic transfer apparatus according to claim13, wherein a

plurality of mcro holes are fornmed at portions of said master di
portions being other than a formng part of a mcro uneven patﬁr%iaﬁé

m cro hol es penetrating through said master nediumso as not to

communi cate with the suction holes. 15. The magnetic transfer apparatus
according to claim 13 or 14, wherein the suction holes are connected

t hr ough aositiekitomep@ssage to a vacuum punp. 16. The magnetic transfer
apparatus according to any of clains 10 to 15, wherein said adsorbing
menber is made ®f alaudst avdeuhavitty ape adsobbiengesur flace. mbgizet The
magneti c transfer ag aratus according to claim16, wherein said adsorbing
menber i $TRRGESET a BSroﬁ%aE%bﬂ%ﬁﬁdﬁn h&AINP af1&@Ssesi ngedars ataidis. A
met hod ofelgrsg\iicd'bggiya} data medium including the step of transferring
information fromat -I'east one master nmediumto a slave medi um using

appar atus accqy Mt dO Wi Bf Bde- e cedi s & &) B0 rm3G &l HEB, 005
MAGNETI C TRANSFER APPARATUS ABSTRACT OF THE DI SCLOSURE A magnetic transfer

appar at usucfpakl elofrenhanthagmatshe rqueddiym obeantr ansfiers<si gealoby'
inproving close contact. property between master and slave nedia in
magnet i c SeE8nsfavecaedied;oandt o magnetical ly transfer an infornmation
signal such as _a servo sir%nal fr(%mthe ster ., mediumtqQ the slave nmedi um

In the magneti ¢ _tsregr%‘rderp SFe GOFE&H 'S i 64 speeepy b Py iSRgda transfer
Akt kb Rstar L PR PR Mt T T S U e
surface thereof, the second adsorbing member absorbing
and holding the other surface of said master medium,
wherein said first adsorbing member absorbs and
holds said elastic body, said first press contact member,
said elastic body, said slave medium, said master medium
and said second press contact member are allowed to be
closely contacted with each other, and the magnetic
transfer for magnetically transferring the transfer
information from the master medium to one surface of said
slave medium is performed by applying magnetic field to
salid master medium and said slave medium while rotating
said first and second press contact members, said master
medium and said slave medium.

11. The magnetic transfer apparatus according to
claim 10, wherein said elastic body is made of a substance
which deforms in accordance with a shape of the surface of
said slave medium in applying a close contact pressure,
and which restores to an original surface shape thereof

when said slave medium is detached from said master medium.
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| slave nedia are closely contacted with each other in a state where the

~ backside of the master mediumis adsorbed and held on the fla} fadspBi?G85

| surface of an adsorbing nenber to heighten the flatness of the master
medium In the case of one-surface transfer, preferably, an elastic body
i s closely cohfact’®F wieynetd SsukFareL6ppodPRar # buUs heCGREstidrd nddl um on t he

sl ave r(T:?ngn{J rPO (fri Plu,rv?/h%re?g said slave medium is a flexible disc
| having a disc-shaped recording media in which a hub 18
fixedly attached at a center of the disc-shaped recording
media.

13. The magnetic transfer apparatus accotding to

~claim 10, 11, 12, wherein said first and second adsorbing members
respectively have a plurality of suction holes formed in

~an adsorbing surface thereof.

14. The magnetic transfer apparatus according to

claim 13, wherein a plurality of micro holes are formed at

portions of said master medium, the portions being other

than & forming part of a micro uneven pattern and the

micrc holes penetrating through said master medium so as

not to communicate with the suction holes.

I5. The magnetic transfer apparatus according to claim 13 or 14, wherein the suction
holes are connected through a suction passage to a vacuum pump.

16. The magnetic transfer apparatus according to Iany of claims 10 to 15, wherein said
adsorbing member is made of a substance having an adsorbing surface.

7. The magnetic transfer apparatus according to claim 16, wherein said adsorbing
member is made of a porous substance having an adsorbing surface.

18, Armﬂmdofmoﬁdmgadmanm&um,MMH&ngﬂwsmboftransferring

information f‘rom at least one master medium to a slave medium using apparatus

according to any of the preceding claims.
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