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 prefornmat-and
21 F E Bn@90x medium bearing the information to a slave medium.

cri o '0 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




correcting its own position. Current preformats are created one by one, or
one track by one track, by using a dedicated servo wite apgggagng.zngﬁ
However, such a servo wite apparatus is expensive, .and th r 0
preformats takes a long tinme. Consequently, the creation step of
‘preformats accounts for a.large part of manufacturing costs, leading to a
desire feergestingdutts omwrOn polsd tdidlher hanthrdnttst padrofmgteatifng a
preformat one track by one track, another nmethod of realization thereof
by a magne€tieatedanskebynenhpdohasnbeenapkoppsete tAsck 0 Bnerdmgnedic
transfer nethod, disclosures have been nmade in, for exanples, Japanese
Unexanm nededacefed Pabie catiton dygsara8BNs1988) - 183623, '10(1998) - 40544,
10(1998) - 269566 and the |ike. Magnetic transfer is designed to transfer a |
magnet i zati on pHPWerAreosuekpandenyge woitaf eppatitors (s gexpaes e si gnal ) |
born on a master nedium by applying a transfer magnetic field while the %
mast er nedPdm t8ei ncaeatdee coht apredpthats sltakeestedi unMondSt atimee s ecor di ng
can be carried out without changing the relative positions of the naster
and sl aveCRBARIUCRELYr dilee Hiesftoomtstepc ofdpngfenmatbe aeroumts oitr, and time
necessary for the recording is extrenely short. To enhance. the quality of
transfer Pnlffgemdgfst iof manafecsuring icosisl adgedpneblemat sidwiiney t he

mast er ang sl ave nqgia_into contact as close as possible without any 2
. or cost reduction.

On the other 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 Ros. 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



2 1 FEB 2005 gaps there etween. If there is a close-contact failure, then

an area of no magnetic transfer occurrence may be forned. If )
transfer occurs, then there will be signals mssing in the nzgﬁe?zggééﬂﬂs

information transferred to the slave nedium thereby |owering signal
quality. 'If a recorded signal is a servo signal, then a sufficient

t racki ngghpscttihemebatrotnbe alit aihred, ikediicéngsd-aldmbidd t¥aiAsroOne neans of
solving the foregoing problem . Japanese Unexam ned Patent Publication No.
7(1995) - ¥8837 andi acxtdses act emdyodtogy foans e ovesgribece! aag- gant act
property between the master and slave edia by pressing the entire back

si de of fhemgdst el fnadi magnethcunirfaasferpoessyse apehi athdre pFESs- cont act
means using an elastic body. As another solution, Japanese Unexam ned

Pat ent PgbFigafl®rmies ingl (ir03%e 164966idi infosest o ectuys Dy SDr
inproving the cl ose-contact property by curving the center of the master
medi um i APothecEARER BAdpenprbhevebngleowetig signed mpdilimysi def and
bringing the master and slave nedia into close contact’ with each other
whi | e graddf9oyded] figmdilngld he mesver svariialm floen t he efiieridn t he
outside by contact pressure while in close contact wwth the slave nedium
t her eby ’a%%%’ﬁh%ifﬁgl%wwmaefc hayobtahwed mpduringe reldediddtyact
surface. The foregoing solution is enployed on the assunption that the
master nedi um?i3 G cALRDPST 1At . I Ydm@ nghen foregoing problem,

Japanese Unexamined Patent 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




3 21 FEB 2005 the forni ng nmethod of a master nediumor the like, it has
- been difficult to ensure sufficient flatness. Consequently, 2r‘| sﬁgg 2[][]5
~master medium a close-contact failure is not conpletely elimnated, =
- bringing about insufficient close-contact property. Especially, in the
case where nagnetic 'transfer is sinultaneously perform;pl for thF bot h
surfaces ; LUm.by _bringing mast a into. close
cont act V\ng{hﬁt ttﬁrﬁll?;égéﬁsg%gkﬁt ﬁg asﬁg\%ge%e&ggr?ﬁumt he %Figrsrglk&ht é{%t h(",‘El_nnot be
obtained duanio aheedifferencs in diathess beryeen.fpe myster aedia on
- either side of the slave nedium In addition, Th e case of Bﬁg,_e.g., t he
 foregoing coayeahiegal GramRLe: of ChatbLA! Hull A0S K deforalng the
master nediumin the contact pressure stage, tl efe 1s "a possibitrty that
friction imiaeger dascenstt Nodiisrclefpr MPMANAd, DE AGNALA! edpBetveen I he
sl ave medium surface and the master” medium and danmage "W Ihl e g(lgven tg_ a
m cro unev@Buf@iteentbeabkBycbheattanshebrigf or FQQ Any thg, npgler nmedi um
surface, or the recording surfacg of rg,?hg, rsPaver%eé i um A particular, if a
flexible dase iwhdizednadfetdcsHavmmd ump Q%Qi%ﬁé&ﬁ‘si@yg@?ékﬁga occur in
the slave medium If an outer peripheral part or the [1ke of the master
medi um i sfolranhedbobRnsthead@ster twRslidimves dddidh by b ihgaRsf egnPosi tion,
a force is applied to a part of

. 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




the master nmedium Thus, the master nmedium nmay be 4 21 FEB 2005 defornmed or
destroyed. In addition, when the master nediumis fixed by adhesive, it
may be difficult to uniformy coat the adhesive. Such nonuniZerFE&Q[]%
of adhesive may damage the flatness of the master medium as well as
making it difficult to peel off the adhesive when the master mediumis
repl aced by anot her. Consequently, the costly master nedi um may be
damaged. SUMVARY OF THE | NVENTI ON Enbodi nents of the invention provide a
magnet i defeuned e mppgapareyeshpabhe asidehhanci nheme tdngal naptefr a

transfer signal by ensuring flatness of a master nmediumin nmagnetic

t r ansf e@SHT npEovi hgeEhd Y| sdbesdieactit preperpy Isktfideri st ake and nast er
media. In accordance with the first aspect of the invention, there is
provi ded" s iRigHet | ok aﬁ@?e@dﬁlﬁﬁéﬁgt-usg%q}brn%wl%\f%’@n achativg médi um

beari ng transfer infg{mation Qfg a sl ave nedi um subjected to a magnetic

a
transf ePYEPEE LY 43PAGEn1RE dd aAhieRSe£ch toen8rRsisd F6A1HEgNEEI cal | y
transferring the transfer j, r ion to said slave di ym by appl ying
t r ansf er” rag et in@t]%'n& d égﬁl&%sgé’r Brédi l?%f @%Sél"&v ABdi um
conprising: an .adsorbing nmenber having.a flat surface for adsorbing and
ol di ng BB e bR Lina  hndeRl Anedr iy | hotReE: *E8nsUmeALT]
the costly master 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,




2 1 FEB 2005 wherein said master mediumis brought into close contact with
said slave nmediumw th an enhanced fl atness of said nmedium 2 Eﬂ rﬂﬁﬁge
with the second aspect of the invention, there is provided Eigg
transfer apparatus, conprising: a first master medi um bearing transfer
information on one surface thereof; a first press contact nenber disposed
above said first master nedium which has a first adsorbi ng nenber on one
surface of thereof, the adsorbing nenber absorbing and hol ding the other
surface of saiwhdigist sasd emastdirunmpedist ave rediughtsubhtest edose a nagneti c
transfer, the slave nedium being disposed below said first master nedi um
a secondordsicdr widdi uaiskazlane tmedsder wiblh ormatenbanced diletsaskace
thereof, the second master nedi um being disposed bel ow said slave nedi um
and a s&fos@igr ®sdiv®nt act menber di sposed bel ow said second master

medi um whi ch has a second adsorbi ng nmenber on one surface thereof, the
second adsor bi ng nenber absorbing and hol ding the other surface of said

second master_nmedium 5a 21 F E B 2005 wherein said first press contact
mermber, said i staccordance with the second aspect of the

invention, there is provided a 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




master nedium said slave nedium said second naster nedium and said

second press contact nenber are allowed to be closely contacted mttﬂB%imE
other, and the magnetic transfer for nagnetically transferrin& ﬂh

transfer information fromthe first and second master nedia to the both
surface of said slave nediumis perfornmed by applying the magnetic field
to said first and second nmaster nedia and said slave nediumwhile rotating
said first and second press contact nenbers, said first and second naster
nedia and sai'teisve SRE@ drhrstn REEEE demdachi tembRe, t BRid 49pest of the
invention, there is provided a _magnetic transfer apparatus, conprising: a
first presdegonfaet Wenbdid wildVenadering: seikdr HarpvenBestes one
surface thereof; an elastic hody disposed below said first press .contact
menber ; e, &nFe AR th BECBR sla%i?%%ﬂg%ﬂ%cw@%&%rc areafdfered tRe sl ave

medi um eing%gis osed bel ow sai.d, el astic ster medi um,bearing
n

body;
‘transfer’S Y 0ff°BReohe? & aéﬁﬂﬁheP58F¥'tﬁﬁl S8%r TRERGH bei ng
di hel id sl di 5b 21 FEB 2009
Cont act THATSEFTA: St ed W e iy * TRERRs ity WRE ch attgeLecond

- adsorbi ng, EANEE 0N 008 +RY" EREEL NRACAbrohACSEEON I 845Q" BL gy TEDer
absor bi ng "an

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




hol di ng the other surface of said master nmedium wherein said first
adsor bi ng nenber absorbs and holds said elastic body, said LgrftFE@?ﬂﬂS
contact nenber, said elastic body, said slave nedium said st er I'u
and said second press contact nenber are allowed to be closely contacted
wi th each other, and the nmagnetic transfer for magnetically transferring
the transfer information fromthe master nmediumto one surface of said
sl ave mediumis performed by applying magnetic field to said master nedium
and sai d sl ave? MBEFORR WRERES Groatiany I j db3pearil skebpd préds cont act
menbers, said master nedium and said slave nedium The adsorbing nenber is
const i t (ASFST TedUBst ¥Rdehseas £ PEsopdosdEavbhRg aRmeBlSEr BRNGRSuUr f ace,
whi ch hasu‘}% pre%gterm’ ned flatness and a nunber of open suction _holes r

a

al t er nat e ea tHEF 6857 stBSt SRCEOPav iRy AT B AT GOoFPLage 2 Ghi ch has
m 0, RERHGS 182, Dehes kel o They suctionsfiols on the adsorbing
Suction, gine NS, TRHLA EIRCUAD 05! bede 200 e st pege of | the
om0 IS ekl el SLRADL Lo s, TR ar e hav o P

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




flat surface of the adsorbing nenber be brought into close contact with

one surface of the slave nedium and an elastic body broughtgintpoe
with the opposite surface of the slave nmedium Wen the mastgrfnggﬁm

low rigidity, it is preferable that the intervals between the openings of
the suction holes be reduced, and suction performed uniformy for an

entire suphasaqofad hagBBSHEhg MR t'hr a mber _of chti on hol es.
More pref erabl ;;/I, The suct ?o% shoillﬁygebe per%orrtrllgi 5 PREISbFBIE Sdbst ance.

Wien the mastgesBedidiy i Sar ey f r ogyt he, or P Ag; oenpen it is
preferabl e that St he rermvgl from-the adsorbing su??%t%e be carried out by

f eeding pagssunhzedel i Iat OpdFsu$UChit Helees REgEer ah! v, qa0.out er
di amatgr'pof t he mas?elr?l rr%diOEl)Jm 21 F E Ba20§5 gﬁo&ﬁé be set arrg]er?gthan t hat

of the resordieg, ataachf ha'Fshﬁiékévepaﬁd@s{i&iéﬂdh?i‘e%n@ﬁ%rgir?.mt o Of the
master nedium should be set smaller than that of the slave nedium When

magnetic suansérr helger for Mede | AdisSrb el Al Nalet @oxﬁ}@é’@e di um be
subjected to initial DC nagnetization betorehand in an in-plane tracking

di recti ontibfotgie sl awetiRti Yradsuddec€age vabuuf- Pudpe forf 8GALGidlg, or in a

vertical direction to the slave nedium in the case of vertical recording.

Then, naghe¢iBastennaédiunsisavat@dnoadsddbdd,| Nk er 19tawa TRfH um i nt o
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




cl ose contact with the master nedium and applying a transfer magnetic
field in a direction roughly reverse to the initial DC magnetiZjt F¢B 2005
direction thereof in the tracking direction or the vertical direction. As
descri bed above, according to the present invention, the adsorbing nenber
is provided, capable of enhancing the flatness of the master nedi um by

adsor bi ngshotied bbeksicde 1frqhe vmst %hé‘@dbﬁn‘tﬂ%‘)%@%rh%g Ggatact, with the
sl ave nmediumon a flat surface when nagnetic transfer IS pértorned in a

state of theselawrt actdheiwegdd the IRSLET ARGetkave fredja. it is
possible to secure close contact property with the slave nediumon an

entire sunéaientsiesedd Huy serhamnaidgrt BRahl 8h8ESSt Afnd G 2RSS JyEdi um and
to prevent the. occurrence of missing signals caused by a close contact

failure. Then, Whemsf @agnetgaal wualddet | Si8Nhaneadhedl nprove rgliability.
7 21 FEB 2005 No deformation occurs in the master nedi umwhen the slave
and mast eprefeiiable ctipressad slve eentiast Wd hesekietihes. jan¢ing friction
occurs therebetween. Thus, it is possible to enhance the durability of the
mast er neEdE unmagmd1za tpicey e e fogehhedoccul 1 efice of-pdamege thadkhags! ave
medi um caused by the deformation or the like. In the case of one-surface
transf er RS tiest epf b UM dayi mgdaubacia stde helsé byrt ha-pdsaebi ng
menber is brought into close contact with one surface of the slave
- recording, 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 contact 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 contact failure. Then, transfer

signal quality is enhanced to improve reliability.




l
r

medi um and the elastic body is brought into close contact wth the
opposite surface of the slave medium Accordingly, without any}H{ef®RER gﬂ[ﬁ
in close-contact property caused by a difference in flathess between the
master nedia on both sides of the slave nmediumas in.the case when the
master nedia are brought into close contact wth both sides thereof, it is

possibl e to furtthedefbimaeyenCboser€0nh athe PRAPEEL YnbEI WRGMdNecsd ave and
master nedi a. When an adsorbi ng nmenber nmade of a porous substance is used,

an air sueflage shdushstercardhe srepprésedd ando Ebgrssictéih hel@s on the
surface can be mcronized. Thus, it is possible to performgood suction
and hol di aghtor tEhd nuastEictied wadas NthdBBdtu@edi.t Y sl e jtthej § | at ness
thereof is secured. Wen the master nediumis renmoved, it is possible to
facilitatposhéblentealendiantie tivestdrramdiity bf faed ngs e InddEmhR 005
pressurized air to the suction holes. BRI EF DESCRI PTION OF THE DRAW NGS
Fig. 1 is¥hikai pysoeniténgperispectiveranew sfodapge toantbersishate of a
magnetic transfer apparatus according to one embodinent of the present
i nvent i ontefigm caused By s ctdorpetipecoivehei bikshowing a ¢l ose contact
body of a first enmbodinent. Fig. 3 is an expl oded perspective view show ng
a ' In the case of one-surface 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




cl ose contact body according to a second enbodinent. Fig. 4 is a sectional
vi ew showi ng main portions of a close contact body according t%'!agteﬁu@‘regqUS
enbodiment. Fig. 5 is a plan view showi ng a dinmensional relatio

master and slave nedia. Figs. 6A to 6C are views show ng a basic process of
a magnetic transfer method. DESCRI PTI ON OF THE PREFERRED ENMBODI MENTS The

preferredpeehediriBBESA9F tHer i e/ dRAon will be descri bed in detai
hereinafter. Fig. 1 is a perspective view of a main portion show ng a

transfer state of a mamel bEschapeish GPPRIRMIRAGERT ding to one

enbodi nent of the present invention;. Fig. s an expl oded perspective view
showi ng a cl oseregut 8 sbadiadaCpodtbn! Berdplit flo STRRAIMEA s 0 3 15 an
ﬁng% d6h

expl oded view showi ng a close contact body accor 0 a se
enbodi mentrahiger 4thBeaofeat naGaktyheWrahovh P, a, MBIN, PorLi N of a close
contact body according to a thi?d enbodfnent; F? i 5‘%E§2§%§é#bﬁ?q8 2005

pl an vi ewtehone ngmibodiimensionalhd rakiegR RaLVEELAR Sl ave and a master
nmedia; and Figs. 6A to 6C are views showing a basic process of nagnetic

transfer. Each Fsga gchtmhhC expiladledm paihad tiRleC kPasSs gﬂgwiﬁi lj ke are
‘represented at a ratio different fromactual dinensions. A nagnetic

transfer appaeaterstdetshamty iof B girst amBod2més: adapted to perform
bot h-surface simultaneous transfer by an in-plane recording system
Specifically,r whide 3 is an exploded perspective view showing a
~ 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




cl ose contact body 10 constructed by pressing master nedia 3 a 4 1nt
cl ose contact with the upper and | ower sides of a slave nediu%f F§§§.§005

rotated, transfer magnetic fields are applied by magnetic field

~application units 5 (el ectromagnetic units) disposed above and bel ow t he

cl ose contact body 10. Then, information born on each of the master nedia

3 and 4 | I L ANCOMShInd T ANEREREMLANT reie?&f?érgege 14 caybyeon each

surface of the slave nedium 2. The cl ose cont act |ncIu t he

| ower. mastard amedise@r3mbaiat r angf £14d NG Hpraratyd Qn v?.‘é%g 8Ro@; ﬁ&r
.signal to the | ower recordlng surfiace of the slave nedium 5 e upper

master nediasict rajcdssanst Qﬂé% AWt AN F e %&hafsa SE&HQmé‘cQBa' to the
upper recording surface of e slave nedium 2; a | ower press-contact

menber 8 hbigigm,aahawar t BISRASE NG MR 16 kd %rreCQ(eb%ElaHQeé'Q{”QSS by

adsorbing and holding the | ower master medium 3; and an upper

press- contradtiomaifi€er@nhagi oy cdIPLIim@asqbisng 10 21 FEB 2005 nenber 7
(simlar in constitution to the | ower adsorbing nenber 6) for correcting

flatness by adsarbeggeand hohsifigr dfparupper 1Medben TRAFUG: 4.1 These
conponents are pressed into contact while the center positions thereof are
al i gned, &ndst hdapbedr tandeufpan adt-eurradiea siraldadean tRAQsHEE | Nt O
close contact with both surfaces of the slave nedium 2.
y an in-plane recording system. Specifically, 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
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The sl ave nedium 2 shown in the drawng is a flexible disc haying a hub 2b
fixed to the center of a disc recording nedium 2a. The recor&ﬁg Sﬂﬂﬂga
i ncl udes recording surfaces fornmed of a nagnetic |ayer on both surfaces of
a disc base nade of a flexible polyester sheet or the like. This sl ave
medi um may be a hard disc. The | ower and upper nmaster nedia 3 and 4 are

formed tmetwseannul(@indi§es.i nEaeh i tg ofE iR &@nﬁmfe;_i Sacﬁ’éﬁéﬁf wth a

transfer information bearing plane forned on one surtface w ro-uneven

pat t er ns detmser | pdrdnlesriudding ¢heneRse b9 RhgSrpOfyt&dGordnthis
brought into close contact with the recording surface of the slave nmedi um

2. The opiposippesunbacert actfiamt 4ansi@iedf Pt sbadld NGl ape of each
of the master nmedium 3 and 4 is vacuum adsorbed and held to each of | ower

and upperimdsordimuctiendigng 6 thed éentbe | gWBE + aHEs UPPRL JBSt €f Jredi a 3
and 4, to inprove the close contact property with the sl ave ITECﬁ um 2 as

necessar yalignes niard ol esovar Al idpaSiddans aldmh Bhamdt he 4,0 m ng
parts of the mcro uneven 11 2 1 FEB 2005 patterns, not comrunicated with
sucti on Huoleaghif ithe dlaiser cdesericbedthRdsothi 8grPRPderSe G NG 14veS0 as to
penetrate front and back surfaces and to suck and discharge air between
t he cl osarasmmact- surfaces of each of the master nmedia 3 and 4 and the
sl ave nedium 2. .The |ower adsorbing nember 6 (as well as the upper
The slave medium 2 shown in the drawing is a

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

toe 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




adsorbing nenber 7) is provided to be a disc-shape with size correspondl ng

to that of the master medium 3 in an adsorbing surface 6a, F‘%B gﬁﬁﬁ
finished to be a flat surface with a planeness (flatness?) in mhl

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

subst ant i hltyetrnkf ormdty epeEehiceaed WaVhNGE-EiMELRIQf gbout,2 mMm or
| ower. The suction holes 6b are connected through a suction passage (not

shown) | edater-fiesoribed i neisdebdfngt heeadsosbi g smnber, 6s0. t 95t he, out si de
of the | ower press-contact nenber 8 to a vacuum punp for suction. The back

si de of thenptishte frdntim 3ndnchaske contp&desM tind hergdsaidi no,syrf ace 6a
is vacuum adsorbed, and the flatness of the master medium3 is corrected
al ong t hedadsbabagasur batecén. thke dlower it adpaiul¥ReS aNtagdy nenbers 8
and 9 .are disc-shaped, one or both are provided to be axially novable
and per f oPih bhenkagtendnesigsi3n@ndpdr ahidonhewsl iva mepeum g/ cl osi ng

mechani sm (pressi ng nechani sm connecting mechanismor the |ike), not
shown in the figheeloper hadseringinémbeB 20Qaspweddedsi nite agifact with
each ot her by gr edeterm ned pressure. Flanges 8a and 9a are provided on

t he out er2dper ’p%riﬂé%b%lf ' he Lsovmrovintedipper bpr es sticantshepeneniiar s 8 and
9. During the closing operation, the flanges 8a and 9a of the upper and

| ower pre§§Z%OﬁP5§?S % Boaﬁaag of the master medium 3 in an

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




abut, each other to hold the inside in a hernetically sealed state.. |

n
the center of the | ower press-contact nenber 8, a pin 8b is aaﬂvkﬁgg ? ge
engaged with the center hole of the hub 2b of the slave nedi 2 4 ﬂ&
positioning. In addition, the |l ower and upper press- contact nenbers 8 and
9 are connected to a rotational nechanism (not shown) and driven to rotate

i nt egr al byes¥éth iegar dohtaklie ¢lose e asthdpdbylOprBBgRE R Enedr ansfer is
repeatedly carried out for a plurality of slave nedia 2 by the | ower and

upper nasressuedia Flaidied 84 aall, daheaenpesvp@sdt oanscdf &hee) over and
upper master nedia 3 and 4 are aligned respectively with the center
posi ti onpeofiphbriasisef btng bawdmcan appdid pfescRebnsheWnheni9érd he | ower and
upper adsorbing nenbers 6 and 7, then said nmaster nedia are
vacuum adsdr Bed @mdihngl theThemsing aperopdRnst atte Wiergydshesipped and | ower
press-contact nenbers 9 and 8 are separated from each other, the slave
medi um 2%havitngheearpeibj eud edoweri pireisal-congaet i mambeps lBefaraehand i s set
by aligning the center position thereof wth that of the nmaster nedi um and
set the apper agafl ombherpriwsshebadt &b nepdisies 9nard Beanetbrawight cl ose to
each 13 2 1 FEB 2005 other to execute the closing operation, and the naster
nedi a 3 &ndladartabreughin i the ckotercoft ddte vidwebophessurdmcest of t he
slave nedium 2: Then, by novenents of the wupper and |ower nmagnetic field
appl i catM&APeHi fs 5 opin 8b is provided to be engaged with the
' 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




novenent of the close contact body 10, the upper and |l ower magnetic field
application units 5 are brought close to the upper and | ower f

the close contact body 10. Transfer magnetic fields are appli 231 tEEtﬁeznﬂS
magnetic field application units 5 while the close contact body 10 is
rotated, and the transfer information of each of the |ower and upper

mast er nmedihe8 damd éxécupagnbti cdldsinr ansdertiedth, amgd r enar dedten t he
recordi ng surface of the slave nedium 2. .The nagnetic field application
units 5 feedappByiang ¢ herenilialghtagnetd cciost decandatbewtitAnsoam magneti c
field are constructed, in the case of in-plane recording, for exanple, in
‘a manner fhafaeenef yipee hebavemstivgmidgnerben, eby hmdwaatiaidsa ogoithewound on a
core with a gap extended in the radial direction of the slave nedium 2,
are di spoSRBEer alide hodebelmagnetdcc| Dissldonppitichbign 10nithe Lpper and

| ower magnetic field application units apply transfer nagnetic fields
gener at edPYEeRPRE Hind- it rd@asoisonpacsl betly 10, t tlee tumske dindedbiver. The
magnetic field application _unit 5 may be disposed only on one side,

al t er nat i BR9%et Her Fhfptft aprdiAcatieni saditanyp bereli bposslt onldse htsi des or

on one side. The magnetic field application unit 5 may 14 21 FEB 2005 al so
be rot at e APRAFv AR FPWate stgdacss 9frtheflogr oralitagt bhdymignret i c

field a'ppycat%on unit 5 is caonstructed in a nmanner that.
ranster magnetic fields are applied by 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
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el ectromagnets or pernmanent magnets having different polarities are

di sposed above and bel ow the cl ose contact body 10 conposed of the slave
and master nedia 2 and 3. A nmagnetic field is generated in alQrFEBI 2005
direction and applied to the close contact body 10. In the case of

partial application of a magnetic field, entire-surface magnetic transfer
i s carri aellsoutbdbywarmadedg ahdembagaetic field ' or by noving the close
contact body 10 conposed of the slave and master media 2 and 3. According
to the descri beth erbedicwsnd , ofhevettibcanasicebravdyd 3t d adqake 1br ought
into close contact with both surfaces of the slave nmedium 2, by using the
adsor bi ngf irdnbeapp Biawidon tnitacuuis adses brideedest €5 nABEEA 2hapd 4 to the
respecti ve adsorbing surfaces 6a, 7a having a high degree of flatness, it
i s possi leatromsgmetst and greirancent!| aivagastefl hheiAgst @irwedeatr3 and 4.
Since close contact is realized by pressing said upper and |ower flat
mast er mEdlardtdes anm dispokbedcetorbatindsbeliow the shave gediHar2 Wil e
sandwi ching the slave medium 2, the slave nedium 2 and each of the master
medi a 3 4994 1fasopeosrdughit that slatosmd amtstair widdiaeachnat Ber aunifornmy
on the entire surface without any gaps. Then, nmagnetization patterns
accur at eMRIESLEES gorfdidnglg oganevered 5iR1 aFER 200 Ipad t meatsidmorand in t he

master nedia.3 and 4 can be transferred and recorded on the recording
surfacesagplﬁﬁg to the close contact body 10. In the case of

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

15



sl ave nedium 2. Moreover, since the master nedia 3 and 4 are corrected to
be flat before being pl aced into close contact with the slave di

the master nmedia 3 and 4 are not deforned, and no rubbing V\/ltHzrﬁhEEnggns
medium 2 and no consequent damages occur. Thus, it is possible to inprove
durability and quality. Fig. 3 is an expl oded perspective view shovvi ng a

cl ose coniagitehody 2Ormegoridi Nghto hherSecqnd embedi gpat ag:g

exanmpl e of a one-surface transfer. The close contact d4y |nc udes t he

| over  nastemneEdirned3ahar rebbpAsSh €641 Ble] BE@BBBEh&”sﬁHEQc@é éfsi?fl%o si gnal
to the lower recording surface of a slave nedium 2; an elastic ody 11

(cushi on maberi alelibnoaght MbAESYEONt AChc ¢ He t REs t MPPREQTLCPT di g, sur f ace

“of the slave nmedium 2; the |ower press-contact nmenber 8 having the | ower

adsor bi ngalrerrbmrr@ctfedr teorsecting beabresbdinadsididgignd beLding the
| ower master nmedium 3; and the upper press-contact nmenber 9 for hol ding

the el ast conbedy ¥ithTheeesTavponedisnalpL PhESHESedt Mh&iLOM agtgin a state
where the center positions thereof are aligned, the master nmedium3 is
brought i pre cbgseefoontdet aniit hoonaiilinigacs tof dHe Slame m@diyn 2, and the
el astic body 11 is. brought into close contact with the opposite surface

t her eof . RRdotReroneerdsent héamppes ocmst or Ttk umMd pdes fBrsteenbodi ment
shown in Fig. 2 is 16 . 2 1 FEB 2005 replaced by the elastic body 11, and
ot her por impRevardurability and quality.

Fig. 3 is an exploded perspective view showing a
close contact body 20 according to the second embodiment
and shows an example of é-one—surface ﬁransféf. The close
contact body 20 includes: the lower master medium 3 for
.transferring information such aé 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
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simlarly constructed. The holding of the elastic body 11 in the upper
press-contact nenber 8 is carried out by vacuum adsorption or gta

met hods. The slave medium 2 is a flexible disc (or hard disc) ZécﬁﬂgEEZQgg
2b fixed in the center of a disc recording nedium?2a sinilar to that of
‘the first enbodinment. In addition, the |ower master nmedium 3 and the | ower
adsor bi ngepkabed byardealsiaiid | BodF 011 hogaadolods fhdstiofmbegdi nent. The
master nedium 3 is forned to be an annular disc And provided wth a

transf ersimibanky i @mstherrticly plrake hondeng 68 thaceidbt fic Medp ppeven
patterns brought into close contact with the recording surface of the

- slave nedhurch2. dippebapkestdecnppesi enbert @ qre cspriaseoqal tie naster
medi um 3 i s vacuum adsorbed on an adsorbing surface 6a having suction

hol es 6bvaeunumeadswgticadsar bithgrmmeasods, and fl atness of the master
medium 3 is corrected along the adsorbing surface 6a. The elastic body 11
is formed of rherilavehaeidigmar iel astilexpbdpediyci b Rat SEisdppe and
hel d by the upper press-contact nmenber 9. The material of the elastic body
11 has dha&Fidrace ehibt Rb dfixesi nip deher cedtéol bowangiide rewsfaagy shape of
the slave nedium 2 during close contact - pressure application, and being
rest or ed GBI pPe- piBddare taapphatarifortisur f fcet peopedtipent .. t herd i me of t he

renoval of . the slave medium 2 fromthe master nedium 3. A specific 17 2 1
FEB 200¢dition, the lower master medium 3 and the lower

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

lrpearing plane on one surface with micro uneven patterns

brought into close contact with the recording surface of

the slave medium 2. The back side opposite 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 folloﬁing 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
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material for the elastic body 11 can be selected from general rubber such
as silicon rubber, polyurethane rubber, fluorine-containing rubber,

but adi ene rubber, Teflon rubber, viton rubber, or a foaned Qb#iFEﬁ?qgﬁgg a
sponge rubber. The surface of the elastic body 11 which contacts he
slave nedium?2 is forned in a planar shape parallel to the master nedium 3
or a cony pr u -1.h a ium 2 _si.de. I.n the close
cont act 6@%@é€%§%fkgﬁé-§ﬂ o%?ﬁ%ﬁ%% qﬁ% ne¥?cqgghﬁ% eFeﬁchESeééﬁﬂqy '

per f or medgé RE rd Nerulbhdtf aldry f éﬂlﬁ%gn”§958eg b%gé%ﬁ%%ﬁﬁ%ﬂ?'?ﬁﬂﬂg} medi um 3.

First, the center position of the Tower mastef alignéd with

t he cent i 4 d i ds J su . of | o sorbin
eﬂwﬁiﬁé&&brﬁi‘aldﬁgﬁl 915191'3%‘9, LhRg8ief rurbggghd\’\ﬁféﬁ%dci 9

nmenber 6, and said master nedium I s vacuum adsor be "her et o.
Then, in AmPEN vicdAt fudber e éPeaUEBﬁ&eangeggﬂe%uBE?§§'%QQ&gﬁ{egenbers 8
and 9 are separated from each other, the center position of & sl ave

medi um 2 jbisdit gnathavisily rabe 6¢nNteE BPaLEIONHo&) n%f%‘?cﬁ{ %r(?dé{%@t%m 3 and

set. Then, the upper and |ower ' press-contact nenbers 9 an are brought

cl ose to ®waeh1Dialed e 0 GU §02mel0shnd BPEAAE | Sapath g SRR Lr nedium
3 is brought into close contact with one surface of = the slave medium 2 by
the pressitng méstde wbabin c3 bedyaltonveitbsagpentby pro2suhl tBe tfiRregoi ng
case, the upper and . |ower nmagnetic field application units 5 are brought

close teldwe wppkmand slideer surfaces of the close contact body 18

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




21 FEB 200 5 20. A transfer magnetic field is applied by the magnetic
field application unit 5 while the close contact body 20 is rotated, and

the transfer information of the |ower nmaster medium3 is mag?qlTEg]ByZQ{jr
transferred and recorded on one surface of the slave nmedium Z. T ‘%1
di fferent process, the upper master nedium4 is brought into close contact

with the 0sj t | f J_ave. i 2.,and magnetic transfer is
carried oél}?pi nA agré?%ﬁlgrm%régen%& litcecl_rogra g#éjngg If%l]t%cg b&’egc}}ei _Btéacpré i ment,
when the ¢i@d hppPlbatiich | $n D 0ol 10t enEl 09880NLAFLA LGN purface of
the slave nmedium 2, the naster medium 3 IS vacuum adsorbe o8 the

adsor bi ngi sUkbaGe B2 hayd Ngphi %aﬁ%}:ﬁe’ér;‘eiﬁfgéémégﬁoﬁdsog b’gﬁ% . ogvpegqr a\?’e

t hereby correcting and enhancing t | at ness ther eof,

medi Um 2 pigstePr 88866 I At QSC|HFA%%E:Q:9_EB§§S; ‘@fa%s%@%%eg()%{i flle%totrgl%che er

.medium 3 by the elastic body I1 of the“opposite side so as

sandwi chesh t keleebguwease ToHIS, tHeNi LALPC! RS§ioFOMY aCt RN, be yealized on
their full surfaces without any gaps between the sl ave and rastér nedi-a 2

and 3, anrliffmenst i gaddars Pather AppasC Wakely Mﬂﬁﬁp@n%n%&ggﬂeve“ .
patterns formed in the master nmedium 3 can be transferred andrecorded in

t he recorigiteg slosaceoatatbe wiltaverw@edoppbRitEi @idd IS acgeciihigral view

showi ng the main portions of a close contact body 30 according to a third

enbodi memedium 2, and magnetic transfer is carried out in a
similar manner.

According to the described embodiﬁlent, when the
master medium 3 is brought into close contact with one
surface of £he 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 fheir 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 master 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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19 2 1 FEB 2005 The adsorbing nmenber 16 of a | ower preés-cont act nmenber 18
in the close contact body 30 of the enbodinent is made of a porous

subst ance, other conponents are constituted simlarly to thos@‘foFEBhﬁ[}US
f oregoi ng enbodi rents shown in Figs. 2 and 3, and simlar nagnetic -
transfer is perfornmed. 1In the case shown in.Fig. 2, the adsorbing nenber

of the upper S50 t r. i.s.also nade of a. porous . .substance.
The porous su%cggt ancen%ggt%g%etrrﬁi%ﬁgft Re 1S¥EE B)Fﬁas_ﬁﬁ%g?tl’%e‘?‘geﬁ pPate-Iike

menber nmage i ol d.hpdy, 7 ont i hyous bubbl es perneable in a
di rection fr%flrﬁ2 a?%\deégugcper Sur ;%ceip%o&t%% ?@%?mgﬁ‘?*r&%%? The'ppert

adsor bi ng; sdang 1 i rme ha redetermned flatpess, and mcro
suction %lol ;ESJ ar e o%glr?lesﬁaln%gt'heggrg%fer%gf"%’toﬁgnf:gme?rﬁregg[‘%%ﬁF’éE‘Fdnenber
18, ..a | i romek d o, be deeper t a t hickness of .the adsorbing
member 16{%%?%1%: ﬂ:'fd)sor bi %\goﬁeﬁggr &%br el";lséﬁ{‘hlgxeedrl %qér:lméar?scﬁpﬁé}mﬁbr tfon

t her eof . FAgEpace gt \g@egnhhgti{n?%g;_.l lg\%g?]fgggg QLaBQEeradf%lg?O%ger%er 16 and

the recess bottom surface o press-cont act onstitutes

a sucti ah passagtsd 8showdifg Ny Sgsust | %ep%%%%%q,gd Hetbegoiect,ed through
a rotary shaft 18c to an exter na? vacuum punp. A | ange 18a i s ¥ormed in
the out euppeid ppeey¥sofonther | GNEILLF €SSy CYRCt paRADeL £18, %lofcnfs close

contact body 30 of the described
substance.

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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enbodi nment, the center position of the master nmedium3 is 20 . 21 FEB 2005
aligned with the center position of the adsorbing surface é%qeﬁgggozﬂnsg
menber 16 made of the porous substance, and the entire surfa of-“
vacuum adsorbed and held, and the flatness thereof is corrected. The
adsorbing nenber 16 nade of the porous substance enables the air suction

StruCt ur ety I 111 ceerl: {16 SUGH Uk haleegﬁdnsogﬁmgu%sg bing surface

16a to be microni zed. Uneven patterns correspondi ng ctloncholes are

not |ikelof tihe beadOFIBEE ORehiber SUET AGA0h £t RGBSR sﬁeagi
especially, gé%d suction an% hol di ng caﬁ be caFrleJQ%u or fhe ﬁaster

medi um 3 dhavithe leawiredbdirE¥cwhiheredt ANENESS S LNSHIRSG a hﬁ fagQ of the

f oregoi ng enbodi nents, when the master nedium 3 is renoved fromthe

adsor bi ngn@enbre 6 Oitndk therseroval ébeybéteaef ergply ala%g&%rf,@r med by
feeding pressurized air to the suction holes. In other wor cutting
of f suct membpt-essalr fadppldfedehy HbeoMacWuPspdiRe ahifrad fge pPLessuri zed
air, adsorption between the master nedium 3 and the adsorbing surface 6a
or 16a i suctlieasedructheeadsompt isdmpTaYiakisoaha rakeawed ibAt aoakaopsphere.
In this way, the renoval of the master medium 3 can be facilitated, and
wor k ef f b€i eriey edmobbingcreeasadewnide tdamrgenadrod eed keuakeepr event ed

during the replacenent of the master nedi um 3.

patterns corresponding to suction holes are not likely to
be formed 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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Fig. 5is a plan view showing the master nmedium 3 and the slave nedi um 2.

The master nmedium3 is forned to 21 21 FEB 2005 be a di sc-shag ?EBMe
a center hole 3a.. Wen the transfer information is a servo |e% ak-,
patterns P ‘(transfer patterns) are formed in thin areas extended
substantially radially fromthe center (slightly curved in the draw ng) at

equal inteeval sdist-dhighd N MBS i RRvebgadg R apg Hfzd he wBst eg,Ledi um 3.
By magnetic transfer, magnetization patterns corresponding to t-lﬁe servo

patterns Praneferansffornadiand icecordlad,d sidtas) ayervdegitia s The sl ave
medium 2 is disc-shaped and has a center hole 2c. An annul ar area

excl udi ng (ceagsfand patesrnger hpber edrmal t Sni StAGh s CeREhag area 21
for performng recording and reproducing, and this area beconmes a head

novabl e asebsténtbaley daat®li®y fFenoftHdedmsier sT8ghUMy 3chsved afger than
an outer dianeter 2la of the recording area 21 of the slave nedium 2,

pref er abl yheardgeawihap aat outqual diiarRireal®s obnt hens! avRrsBAAEHBR. AN
i nner dianeter dm of the master medium 3 is snaller than an inner dianeter
21b of theepeiongdiplameeaf 2khef whetekaveedbshhus 2, prefgesgidyisnmaller
than an inner dianeter ds of the slave nedium 2. In other words, the outer
ci r cunf er enees fer i hemagmereiz Tl raqunfpertéreasof colreenpsha@ingediaimthd S
positioned outside of the outer circunference or inside of the inner
servo patterns P are transferred and recorded in the slave
medium 2. The slave medium 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 outer circumference or the
inner circumference of the master medium 3 is positioned
outside of the outer circumference or inside of the inner
circumference of the head movable area.

.Since the outer and inner circumference portions of

the master medium 3 are subjected to cutting or grinding,

22




circunference of the head novable area. .Since the outer and i nner

circunference portions of the master nedium 3 are subjected i r
grinding, 22 2 1 FEB 2005 unevenness on the order of at nopst nggté %ﬁﬂ%

mcroneters are forned. If such a portion is brought into close contact
with the recording area 21 of the slave nmedium 2 during nagnetic transfer,

the sl ave yiRdicies? BRY cRE HRABOCE af Mt A8 HlGSG! WRAILARILE, By Setting

the outer circunference portion or e -inner circunterence portion of

the mst etcoradiaym I OUhirdles OfoiDifod 20T BLBAGAL eingéng%!@sgdc%\é%@ce ar ea)

of the slave nmedium 2, the slave nedium 2 not ed during cCl ose

contact. EMeR ithe r&@é&ﬁrﬁ;‘osaféa? bor ged dHy thewl ayey ié’mdar%ltg?r the
close contact, it is possible to pr event shocks from being applFied to

the head. mbligwetdcspefdid ferexatRbe HfavBOReliGm!t IANREET Y %ngpéér.‘e
recording will be descri bed by referring to Figs. 6A" to 6C rst, as
shown in Ehgs,6A as he adsareperdi Uabdves Byub] geteghd o !trll.]'et' abuter .

magneti zati on (DC denmagneti zation) by applying an tnhitial magnetic field

Hi n theretdrcom@eeender @okt@oni bra dHaCknfbf 6hireimrdPeibe 88o809WA I n Fig.
6B, the recording surface (magnetic recording part) of this slave nmedium

2 is brought tihet onecitome matiwct3 Wottbsibe ofnftaidTatd Urdaedr ifiep! ape having
a magnetic |layer 32 (soft nmagnetic substance) fornmed to cover mcro uneven
patterns (head movable area) of the slave medium 2, the slave
médiuﬁ 2 is not damagéd 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 t1_1e 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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on a substrate 31 of the master medium 3, and magnetic transfer is carried
out by applying a transfer. nagnetic field Hdu in a directi r S
the . initial magnetic field Hn . in the track direction of th?il%nﬁ%ﬁm
2. a 23 21 FEB 2005 The transfer nmagnetic field Hdu i s absorbed by the
magnetic ‘| ayer 32 of an adhering convex part, preventing the magnetic

field of RS pabhsEePmM ngéﬁgt{(_e&/efjﬁ%q, mu::iegist gébg?%p%i cﬁ,i el.d of the

other part is reversed. Thus, as shown in ormatf on :

correspongihgget9ca1bgered, RAt AL Na@fet Ny COT e ﬁggiéff)t”ﬁ:%@enggﬁ s of the

magnetic layer 32 on the infornmation bearing p the master” medi um 3
i's magnet kt&al hgheensfersrd @f]q:l{ﬁé:cl\:{ﬂqg.ﬂr@mt g%ingaggggkgeﬂec‘% ‘%g surface

(track) of the slave medium2 which is in closé Contact thérew Though

‘not shownrhemagaabtct Fansfebs $H MUY YoLa! 11£0- Q0L SYEN a
simlarly formed upper master nmedium4 is sinul taneousfy brought” i nto

cl ose conaacshwihhid eigpPRY, rEEYUMIRG onSUb2e8pRhdailg Bbaverdmiym 2. Even
if the uneven patterns on the substrate 31 of Fhe master nedium 3 are

uneven nepatteenpaft €has Eeweese anldo ddieaResigdMe R tedSm&dnefid. 6A to
6C, the same information as that in the above can be magnetically

transf er r bayand3eecar datk bin sethia bt hBegi 1106t poAnef dfhechd nidd@ly magnetic
field Hn and the direction of the
medium 3 is magnetically transferred and recorded in the
-magnetic recording sﬁrface (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

24




transfer magnetic field Hdu reverse to those in the above. Wen the
substrate 3% is a ferromagnet such as N and the like, the ma&n‘thEB 2{}’05
transfer can be carried out by the substrate 31 itself, and it is not
necessary to cover the substrate 31 with the magnetic Iayer 32 (soft
magneti c substance) . However, better magnetlc transfer is carried 24 2 1

FEB 2005 it ol i R 1 /MY aoed & .
properties. V]\%énﬁ[ he sudg’fsjtrate 3l is made of non- rﬁ etic 53%%{ ance, ,
i s necesgaropera ipisQVi HRehhenaBgaBstfat@YEl i3k t(ﬂe r?d%??&ar %1‘3:1

Preferably, a protection film nmade of dianond-like carbon or the

li ke showlubdimnpeqViidedi HNnébessaFRIREt peolayer th@n‘iha%_]nelﬂliﬁ' (i%&telzj ayer:
be provided. Mre preferably, as the protection fil of 5 to

30 nm ark? »n whei eabstkayer3shoul d be present. In addl t| on, a. close
contact strengthening |layer made of Si  and the |ike may be provi ded

bet ween the nagmweffiecabayer a amcbtdier iyt £Cimk ORade! B dHhin®RIQLigeti on film
enabl es contact durability to be enhanced, and the nmagnetic transfer to

be perfocagomanyDEEC presor Nehd , Itike fehmauuonbg)f pRey st elonmegdihdm wi | | be
described. .For the substrate of the master nedi um nickel, silicon, quartz
plate, gragsetaturiayen, aandl Iaoyluln:etcmﬂtcslayarsmtyheﬁécpﬁ:@sriiaegr, the like
is used. Uneven patterns are forned by a stanper nethod,
“phot o- fayppgapggﬁeﬁgbhﬁd as the protection film, a DLC fllm of 5
to 30 nm and a lubrlcant 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 photoresxst is
formed on a glass plate (or quartez plate) having 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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or the like. According to the stanper nethod, a photoresist is fornmed on
a glass plate (or quartz plate) having a snmooth surface by a%ﬂi FrEBaEUﬂ5
nmet hod or the like. A laser ~ beam (or electron beam nodul at _
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 the et iwe ssifpice Obrt RaPHAARSE STt Yy CXRRSH e . FOEoeXanpl e,
a pattern equivalent to a servo signal extended |Iinearly froma rotationa
center inexampdiegl aipeeddran dduivareimd 48 gasBribagkqhy1e¥ResHAByi N @
~portion corresponding to each frame on a circunference of the glass

pl ate. Thadnewhdyplfebar asrstaticnsulj@atiad 10 a4 devalaPIdIFepEQ6RS$ENY, and
t he exposed portions are renoved. Thus, an original disc having uneven
patterns fwirtedt heiphotearasi stradks obyai netbosksequant |y, phatisg
(electroformng) is perfornmed for the surface of the original disc based
~on the unevenepabtding dro t hackurffrage bhereobirangrafefbe SUbStrat e havi ng
positive uneven .patterns is forned. Then, the Ni substrate is peeled off
fromthe glhrgenapldtsc. THhensubstheatphosonsek@as & mashjectaaditsn as is,
or used as a naster nmediumafter coating a magnetic |ayer and a protection
fil'mon tHevelapiea parceessing, neamdsate Abkposedi vpbytiensubsts at e

‘havi ng negative uneven . )
_ removed. Thus, an oxiginal disc having uneven patterns

with the photoresist '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, the 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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patterns may be formed by plating the foregoing original disc to forma
second original disc, and using this second original disc to emLFEB 2005
plating. Further, a substrate having positive uneven patterns fay ‘b
formed by plating the second original disc or pressing resin liquid
agai nst the second original disc for hardening to. forma third original
di sc, andepbabingnt Roe! RIdOrbBedl S3CtnehNRopbleh AN, A torns by
photoresist are 26 2 1 FEB 2005 fornmed on the glass plate, and en hol es
are forneghéngltbe phass Bhatdningt.chishd Jiadtioresistyds,s&yoved, and
an original disc is obtained. Subsequently, the same formation Steps as.
the aboveanayaheopeginsiredisandst ByeadnedUbssEd &iBNRI1RE QL For a
material of the substrate nmade of nmetal, Ni or an N al'loy can be used.
Various nedahatidingreapy s neidadsodeGhaifdi b S 8GnlEs il a9 5 _
electroformng, sputtering and ion plating can be applied for the plating
for form swbdstentstibelyr alee obbadaptll of each uneven pattern (height of a
relieve) of the substrate should preferably be set in the range of 80 nm
~to 800 nm nor eFqr ef eratdelryiailn oft ber 80getHhtd GRadend O RAQ M iThe: f or mati on
of the magnetic layer (soft magnetic substance) is performed in such a
manner then Alinaghkey c camt bei absed. f orvaelidys amplati nginet hgbwtand by a
vacuum filmgrowh nmethod including a vacuum evaporati on mnet hod,

methods including electroless plating, electroforming,

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

material of the magnetic |ayer, one can be selected from Co, 23 ngél 05
(CoNi, CoNiZr, CoNbTar, or the like), Fe, an Fe alloy (FeCoZ ffe 2605

FeNi Mo, FeAlSi, FeAl, and FeTaN), Ni, an Ni alloy (N Fe). FeCo and FeCoN
are particularly preferable as the material for the magnetic layer. A

t hi ckness of th ic.layer should referably be set in the range of
50 nmto 500 nn? ggggﬁﬁpr%g%r%. %girP?%eQ?%ngéuﬁﬁ%logyanFanﬁoot%ﬁ1 27
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2 magnet i €T Byar iy b GVt AR Tha e mae L P 3rdED "ol thBu ek &'

a magnetic on sur

mester reduudhclscelest o W alial o1 4 indies) Ratibsl T ale.  ope. gen be

sel ected use froman acrylic resin suc

Do el WhalBLERE Vicllfie MiBn SUIAS oM HGD B L BRlOMILVEEN O 0

and pol yvinyl chl'oride copolyner, an~ epdxy resin, anorpnous polyolefin,

pol yester yapd Fpgm! i ke ac?glél gar Qgg@he ééctprﬁ‘se;%%ﬁgig%bggggg of ,oum dity

resi stance, dinensional s ity and cost. conponent has

burrs, thgppyﬁéghﬁie,&Qﬂg&gg}ﬂgtegurQ&ﬁphngbhfgriggi:ygsqg. égcgltégyiolet

curing resin or an electron” beamcuring resin may be used and coated on
the origipalilyvdht RM18r$BEN LHRAT AR HOEY O cB1BREac0JHALRRY., The heights

of the pattern relieves of the resin substrate should préferably be set in
the rangeepbxpOré&oid 0Qhd¥phous polyolefin, polyester and the like.
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 method 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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nore preferably in the range of 100 to 500 nm The master nediumis

obtai ned by coating a magnetic Iayer on the mcro patterns of2t‘§h§§ﬁ?§g§
of the resin substrate. The formation of the magnetic |layer IS perror

in such a manner that a magnetic material is grown by a vacuumfilmgrowh
met hod i ncluding a vacuum evaporation nethod, a sputtering nethod, an ion

latin ho thg, i and: by, a plating nethod. On the other hand,
!tohe phgt o?g%ri ggta?g% ng%t%%g?sr@fper orfEd G i eRhER a SHRRAERCEhat 284

[ [ d A . .h rface of a

Do Shabed St e PR, S SR AL S Do
i f b I essin sin p

ek N aecer Banastn T (he erras, PePeaniy R E hell "Wkl

. . . . ‘ . he
et ching sigpactbedsubst tAts itheSyhigchad (& el ghing rding tot
patt.er%s, and hol es, each havi r?gli);11i depth equal to salﬁ?c ness ©f’ t he

magneti c kayen, e8cRihgr BELp, @y@sgay%w%ig«in@%%é@eﬁ%r% ‘Léhirg%g[ own_ up

to the surface of the substrate with a't ness” equa

the for medcbokesnpyta vReUpR fhiB O METSNIOGadNOLHFIDp A GYapOr at i on

nmet hod, a sputtering method.- an ion plating netho _ I'ke and by a
pl ati ng neqial. toThernshidigvdaaotor eﬁhétml‘-j%n@gi@quygy_.’a aJr'eftfé)EAxte et hod, and
the surface is polished. Burrs are renoved if they exist, and the surface
of the subshsequertslysnoet hedgnetic material is grown up 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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In the base of the vertical recording system a master nmedium

substantially simlar to that in the foregoing |n-plane.recoggangwfé 20
applied. In the case of such vertical recording, magnetic tr f B DS 05
carried out by subjecting the slave mediumto initial DC magnetization
beforehand in a direction in a vertical direction, bringing the slave

e U | 4 08 nEact LY oS L U 10900 Mg st

magnetic field in a .vertical direction toug

initial . egstd 4af i h 1sf e ef | field‘;s absorbed by the
hgbngﬁic f§§;r of fﬁg%géﬁgﬁnggggﬁigégp%?ngg_é%%tzgj?:i‘?ﬁg?nOG?ih?ﬁger
ggﬂlelrjimngt ?%r?\fg(ﬂipﬁﬁl%gpg%/{g%@, 'ar?gfrr%ggﬁé?#ggti occr? pafﬁ'ﬁgrnéJ Ortespondi ng

to the ungaiteral IM$HC2BcBEIEECOR AT M he 3l pyvg, medium Next, the
h

slave nmediumw || be described. - For the slave medium -a disc magnetic

recording medi Umdsieh @t a1 dudmdensh il exbblgsfisgeqd hapd disc or the
| i ke, having a magnetic recording portion (nagnetic layer) ormed in bot

surfaces enagee mefiace d Sdmdma&b@tiémw@éf&iﬂ&cﬁéﬂjr&g Q@éxﬁ? o8 Ls
conposed of a coating type recording layer or a netal thin filmmagnetic
recor di nghilghyelensBay ardagietd ¢ ameksrial wfrd heiget aby t iy, f Higpe,migneu C
recordi ng | ayer, one can be selected for use from Co, a Co allToy (CoPtCr,
CoCr, CoPheviag CePt @albeajicCofedhbrding portion (magnetic layer)
| formed .in both surfaces 6r one surface is used. The
-magneticA recording 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 app'lication 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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CoN or the like), Fe, an Fe alloy (FeCo, FePt, or FeCoNi)- These materials
have hi gh magnetic flux densities and magnhetic anisotropy in a direction

identical to a direction of the magnetic field applicationZ(fl}@EB@ﬁﬁ}on

~of the magnetic field application is parallel to the surfaces o
-master medium and the slave nmediumin the case of an in-plane recording,

dth i j h tic field l|icati i ) di cul t
the surt s oibbe pRletolfny RIS A4S g RumARTar Ehdaste of
ertical di 1 .aa t erahl.e because a cl ea transfer can be
\;;erflor rredf‘%g&fjslgﬂg%l?he%% gy %P%%bw géhlpsor??rg[ﬁla?%%%)pcor[af‘ﬁﬁ gloalsﬁprsi de)

under themgnetbe dmtenial 4.7 b EER,2005 L0 figue. necegsary mgnet | ¢

ani sotropy, a nonmagnetic base |ayer shou magneti c

base | ay &qgg.]%to i ngid i.th_th ic |lay in cryst.al
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of the magnetic |layer, Cr or ‘the like is

used. 31 4l FER: 208Re WaLt{Se CLEhERBENL Syidn AnBBANGE G b %[é;;fnn%rti%opar atus

for allowng a mnaster nmedium bearing transfer Information a slave
layer, Cr, CrTi, CoCr, CrTa, CrMo, NiAl, Ru or the like is

used.
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medi um subj ected to a magnetic transfer to be closely contacted with each

other and for magnetically transferring the transfer informatqgn S
sl ave medium by applying transfer magnetic field to said nasééﬁ ﬁ%ﬁ%uﬁhﬂs

and said slave nedium conprising: an adsorbing nenber having a fl at
surface for adsorbing and hol di ng a backsi de of said master nedi um
wher ei n sghge "psteraimed ym.i s brought into close contact with said slave
medi um wi th an enhanced flatness of said master nmedium 2. A magnetic

transfer apparatusa CﬁiH?ﬁé'@i(f‘g:tr@nEifé%t _a’@%%ﬁtdgedwm kearduigd r ansf er
information on one surface thereof a first press contact nenber disposed

above saigastérF ShetBahebd®dngM t MH Ll hasndobhdioRdagabifngsagyRer on one
surface of thereof, the adsorbing nenber absorbing and hol ding the other

surface ofegaifl kubSkciBat &lo NBdiddgned i aVea @i UM gubjectedskya magnetic
transfer, the slave nedium being disposed below said first master nedi um

a second smstLicdredi wndhear kRgnt r apsher i {4 matdgn aAgAReisHiface
t hereof, the second master medi um bei ng- di sposed bel ow sai d sl ave nmedi um

and 32 2 dr&fPr 200 thecendnpEes S £atRot i STENResadiasResed Rhehownsai d
second master nedium which has a second adsorbi ng nmenber

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,

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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on one surface thereof, the second adsorbing menber absorbing and hol di ng
the other surface of said second nmster nedium wherein said ‘igfggm
contact nenber, said first nmaster medium said slave nmedium é&a 5
master medi um and said second press contact nenber are allowed to

closely contacted with each other, and the magnetic transfer for
magnetlcallytransfe thetratgsfer i,nfornation,f t he fcirst and

second nast er rredl ac PBdnﬁlé CS Pt i FEELSE géfsﬁog?%vlée Wittt s perf or ned

b | t f d st d t di d
DY 3PP YL Mbeckii® IRARRt hEaEUE kR dhds 4! BEaANY ey D act

mb d first and di d 3. Th
ragnet ¢ Hhang éisagrﬁr%?sﬁcqﬂ P g To. "Eah SRR REWSY St and

second adsor. bi memnp r ve also a_functio o enphance .fl atness of said
first and%%ssé%ggag #ggpé’gﬂe\%liﬂﬁ‘?&ﬁ the FadHetI TN ansfer is
perforrred % eThe netr C transfer appar at us accordi ng to claim2 or 3,
wherein' 547G &¢ diumis a flexible disc having a di sc-shaped

recordi ng nedi a h” WhrcS b is _fixedl attachen%?at a _cent f t he
di sc- shaped recorafng® °Hedi g LI BrYs %E‘@Iﬁw S 1T mfg?r%gt fil anst er
apparatusmgggggdlﬁghlum, 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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claim2, 3 or 4 wherein said first and second adsorbing nenbers
respectively have a plurality of suction holes forned in an adsorbing

surface thereof. 6. The magnetic transfer apparatus according 1
wherein a plurality of mcro holes are fornmed at portions of %ﬁclﬁgs 2@@5

first and second naster nedia, the portions being other than a form ng
part of a mcro uneven pattern and the micro holes penetrating through
said first and second master nmedium so as not to conmmunicate with the

suction hol es.5.7. Thee magnetiie tFc%@%%%érapﬁﬁFéEH%u@CCQEQBB_@ih@ ~ghaim5 or
6, wherein the suction holes are connected hrough a suction passage to a

vacuum puizind.2,The omgretvwicet¢ianséetdappasat thdacsotshdgatisorbiagbm 2 to 7,
wherein said adsorbing nmenber is made of a substance having an adsorbing
surface. "@mbFre megrieettivelynsheveappardius lacgor di nguakicol ahol8s wherein
sai d adsorblng menber is made of a porous substance having an adsorbi ng
surf ace. frames #ﬁgﬁ@tﬁ@spﬁﬁﬁ§ﬂeﬁué§9§ﬁa¢@§re@§npr|S|ng a first press

cont act nenber, ch has a first adsorbing nmenber on one surface thereof;
an el astic body dlbﬁosgﬁgBEF&W saFaFLRSt BPB§§a§HSZ 3ceeBd2D65 E8nt act

menber ; %lS| av% negfel%rgltno ab%lsuurball ted J‘%Omlrrc!51 neholces are formed at

portions of each of said first and second master media,
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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transfer, the slave nmedi um bei ng di sposed bel ow said elastic body; a
mast er nmedi um bearing transfer information on one surface thegz f Eﬁ
mast er nedi um bei ng di sposed bel ow said slave nedium and a s n5$ 2@05
contact nenber disposed bel ow said naster nedium which has a second
adsor bi ng nenber on one surface thereof, the second adsorbi ng nenber
absorbing and holding the other surface of said master nedium wherein
sai d fir sonadsar hiengperenber absorbs and holds said elastic body, said
first press contact nenber, said elastic body, said slave nmedium said
mast er nmedi um aandssaved s@edadmpr éss coat asubiertbed arte al hagedtio be

cl osely contacted mﬁ%h each other, and the magnetic transfer for
magnet i cAFPRSERAnst EPFI nFLERe (hemisier Leifidr RESPOF Sy oRFLAE nB3i@r medi um

to one supt gggcogoﬁ i.d slave nediumis performed by applying nmagnetic
field to "said mastér nmedi um and said slave nediumwhile rotating said

first and second fyfass GRIHAG HERIOES,  S&hHr dBSESF o iR N 4nd,5ai d sl ave

medium . 11. The magnetic transfer apparatus according to claim10,

wher ei n sairdaekastlierdmoitly tsenadetefr ansdthat abeengwhlichhadefidrsldn
accordance with a shape of the surface of said slave nmediumin applying a
cl ose coffaét sppE§stiediungndnghi ch restores to an original surface shape

t hereof when said slave nmediumis detached fromsaid ster nedium 35
a second press contact member disposed below said

master medium, which has a second adsorbing member on one
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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21 FEB 2005 12. The magnetic transfer apparatus according to claim10 or
11, wherein said slave mediumis a flexible disc having a disc)<shdoe® 2005
recording nmedia in which a hub is fixedly attached at a center of the

di sc-shaped recording nedia. 13. The nagnetic transfer apparatus accordi ng
to claim10, 141, A WRENEtH SalBaRFEST MRPIERBAT AISEHI Y méwbers

res_pectllv.elﬁ havia a ﬁl urality of suct.ion.holes. . forped in an adsorbing
sur f ac€laiRel 01T T hAvhesgin saighdlave mediHg iy a blgtdisc according to claim
13, wherein a plurality of mcro holes are fornmed at portions of said
mast er hEdiemm a hélporshaped baiengrdiingr mehdn 41f ovhioly partuldf is micro
uneven pattern and the mcro holes penetrating through said naster nmedi um
so as fotedby cohhanhedt etwiat [tdritersuef | oine hdlies-shBpeTheemaguramicc transfer
apparatus according to claim 13 or 14, wherein the suction holes are
connectreed tdr ough a suction passage to a vacuum punp. 16. The magnetic
transfer apparatus according to any of clains 10 to 15, wherein said
adsor bi ng nenbgr ishemade gofetdcsubsianter havppgr atuadserdaird rspr frace. | 7.
The magneti-c transfer apparatus according to claim16, wherein said

adsor beRgm MENPer 12 SyABLS, Qf; L t : | adsor bi ng
surface. 18. A irgr’eltlﬁts)%/ of p?%ﬁ%%&ﬁg% g'?garfag%?gonﬁﬁg%gﬁgggﬁng the step of

t r ansf eradmg-t 1 Dy npkizen of rimuatl dwass £ osacasherhdBg URdtRe@ Shave nmedi um
usi ng apparatus according to any of the preceding clains . 3G 21 FEB 2005

~an adsorbing surface thereof.

14. The magnetic transfer apparatus according to
claim 13, wherein a plurality of micro holes are formed at
'port‘ions of said master rﬁedium, the portions beinyg other
than a forming paft ef a micro uneven pattern and the
micro holes penetrating through sald 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 any 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.

A method of providing a data medium, including the step of transferring

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

accordiug to any of the preceding claims.
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MAGNETI C TRANSFER APPARATUS ABSTRACT OF THE DI SCLOSURE A magnetic transfer

appar at us capabl e of enhancing the quality of a transfer si gngz 'p;FEB? 4
inproving close contact. property between master and slave nmedra in
magnetic transfer carried out to nmagnetically transfer an information

signal such as a servo Si»&%IETE{:OﬂAﬁ?Fé?%tP%BEA%gi umto the slave nedium
ou

In the magnetic transfer specitically carrie by applying a transfer

magnetic field in a cl ogeseaat@chbrstak ep pécidygmst er nedi um beari ng
information and the slave nmedium the master and slave nedia are closely

contacted wi th reacdymétier tiramstat abppabhetes t BegphBr&sbde phahlgngast er
“mediumis adsorbed and held on the flat adsorbing surface of an adsorbing

menber taheei gibdntyheof! ad nassimefrdrhesigater vedi iMprdving helease of
one-surface transfer, preferably, an elastic body is closely cont act ed
Wi th the surtiate gppesite tbetheenmashereredanm oslhbe shadgamednum Figure
L3 magnetic transfer carried out to magnetically transfer an

information signal such as a servo signal from the master

medium to the slave medium. In the magnetic transfer

specifically .carried out by'applying a transfer magnetic

field in a close coﬁtact state of the master medium

' bearing information and the slave medium, the master and

slave media are closely contacted with each other in a

state where the backside of the master medium is adsorbed

and held on the flat adsorbing surface of an adsorbing

member to heighten the flatness of the master medium. In

the case of one-surface transfer, preferably, an elastic

body is closely contacted with the surface opposite to the

master medium on the slave medium.

Figure 1
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