3 Decenber 2004 METHOD OF MAGNETI CALLY TRANSFERRI NG | NFORMATI ON SI GNAL FROM
MASTER MEDI UM TO SLAVE MEDI UM BACKGROUND OF THE | NVENTI QM ceribelrd 2004t he

| nvention The present invention relates to a nethod of magnetically
transferring magnetic information signals held in a master nmedium to a

sl ave medi ugy -B‘Fé rdPo |10 £ IEH% Y”r‘% N“s‘!EtEEE? WPIRGdud 4 PBR € g tLhOd s
at't

one for nagnet|c ransferring magnet terns corres ondi ng

magnetic infor rratl on o ﬁﬁ@%'Re’ME%?fLYI@ §bg@%lAs,)E hl? @1 a master rredl um
to a slave medium by applying transferring magnetic |e in a state where
the master medium and the slave nmediumare in close cont act with each
other. This magnetic transfer nethod is disclosed, for exanple, in
Japanese Unexam ned Patent Ryldxiceatin®roMagsr O¢EP8dN 183623,
10(1998) - 40544, 10(1998)-269566 and the |ike. SUWMMARY OF THE | NVENTI ON
However, - if an adhering substpanerl e she hisieameesdnt he master nedi um and
the slave nmediumin magnetically transferring the nagnetic pattern from

t he master medi unthe nrdwsestaierarediounydurdsngo aragnébidcof mapstetdally space
is created between the master nedium and the slave nediumin the vicinity
of the adhertimagséebsimmpesne ol ciubermationsuiidniedisdrtl & bnedristeandedbyce an
area is created, where no magnetic transfer is executed. If such an area
i s created, t%vﬁeﬁéa‘fﬂm?égﬁ@u c transfer is executed, the magnetic
information 1 3 Decenber 2004

Description of the Prior Art

The magnetic transfer method is one for magnetically
transferring magnetic patterns corresponding to magnetic
information {for example, servo signals) held in a master medium
to a slave medium by applying transferring magnetic field in a
state where the master medium and the slave medium are in close
contactwitheachother. Thismagnetic transfermethodisdisclosed,
for example, in Japanese Unexamined Patent Publication Nos.
63(1988)-183623, 10(1998)-40544, 10(1998)-269566 and the like.

SUMMARY OF THE INVENTION

However, if an adhering substance exists between the master
medium and the slave medium in magnetically transferring the
magnetic pattern from the master medium to the slave medium (during
magnetic transfer), a space is created between the master medium
and the slave medium in the vicinity of the adhering substance
to cause an insufficient contact, and hence an area is created,
wherenomagnetic transfer is executed. If suchanareaiscreated,

where no magnetic transfer is executed, the magnetic information



is not transferred at this area, and signal mssing occurs in the magnetic
information transferred to the slave nmedium Thus, the Dsicgmhkerq@fity is

| ower ed. When the recorded signals are servo signals, a satisfactory
tracking function cannot be obtained, and reliability of reproducing the

information signals is | owered. Specifically,. as schenmntically sho in
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such as servo signals is magnetically transferred a recorded onto the
slave nmedium 2 frgmdihecqnss erdedidHamitibeveyeshowd @n mdheni, ngusuhst ance
P (particle) is adhered onto the surface of either the nmaster nedium 3 or
the sl ave neghgieic vhers farras sif @rfar oaldcawing Hikeenmass aas taediediud and
the slave nedium 2 to be brought into close contact wth each other is
appl i ed theretand & gapnésicreateding sulyave cdhiat plavé medd uadheryegade
substance P between the master nmedium 3 and the slave nedium 2 because a
pressi ng sur taceBactfeadiecphensipng uppossingranprgk 5T theysipwe nedgied body,
thus causing an insufficient contact. Due to the insufficient contact, in
a wide signaP a¥aiisly thaniefomarderngear IMsugheye ctt ditare8hahe s dnd t he
adhering substance 2 3 Decenber 2004

with a pressing support member 5, the information bearing plane
and the magnetic recording surface are made to be in close contact
with each other. In this state, a transferring magnetic field is
applied to the master medium 3 and the slave medium 2 by magnetic
field generating means (not shown), and information such as servo
signals is magnetically transferred and recorded onto the slave
medium 2 from themastermedium3. However, 1f anadhering substance
P (particle) is adhered onto the surface of either the master medium
3 or the slave medium 2, when a preséure for allowing the master
medium 3 and the siave medium 2 to be brought into close contact
with each other is applied thereto, a gap is created in the vicinity
of the adhering substance P between the master medium 3 and the
slave medium 2 because a pressing surface 5a of the pressing support
member 5isa flat rigid body, thus causing an insufficient contact.
Due to the insufficient contact, in a wide signal missing range

D having a roughly circular shape around the adhering substance



P as a center, the nmagnetic pattern corresponding to a mcro uneven
pattern made of a magnetic substance of the surface of the master nedium 3
cannot be transferred to the slave nmedium 2, |leading to the occurrence of
a degradation in transfer and signal mssing. Particul arIy,DeEhﬁ)&i %baal
m ssing range D thus occurred has an area such that a ratio of a di aneter
of the range Dto a dianeter d of the adhering substance P is large. It
has been found that the adhering substance P is mainly made of dust or
fiber waste geaerat®edtef,n thbemdgmaui @glatit &g proeRssaly thea sliaye wRGLEM 2,
which is adhered onto the surface of the slave nmedium 2. Enbodi nents of
t he present ipazeatn arrdpr off i ad@magneetdhedbstanceaghetliec aukjada amsties masger
information signals froma naster nmediumto a slave nedium which is
capabl e of i mgEdviinY ingahl be quransfyrind tedties g aaeshghiain & skéarjngahge
during the magnetic transfer. 3 3 Decenber 2004 In accordance with an
aspect of thélPnPERtTERCet Rér2 degragrbipried: dranghe i paaRdemipsingd,
conprising the steps of: preparing a master medi um bearing jnformation
coohal o "or g T BB S B Ferdea L CoP TRt e it 2€8r d
sl ave nmedi um, to 9?51??“%@' in%oacéose contact, with eth ot her.;._and

iel

appl yi ng maghetic o 'Sar SRR AP Eint B d 299Fd P sTave FREEFGRF £ hus

magnet i cal I'y Jef @RSt efifd B8qt fsthAEL Bl 90,54 9! Raffbsid FoMRF G2 TRAL UM LO
said slave nedium

adhering substance P is mainly made of dust or fiber waste generated

in the manufacturing process of the slave medium 2, which is adhered

onto the surface of the slave medium 2,

Embodiments of the present invention provide a method of
magnetically transferring information signals from a master
medium to a slave medium, which is capable of improving signal
quality by reducing a signal missing range during the magnetic

transfer,



wherein a material having an elastic property is nounted on one surface of
sai d sl ave nedium opposite to the other surface ther&fecenbaet 20g4 sai d
master nedium and a pressing support menber is nounted on said materi al
with a pressing surface thereof contacting said material, said elastic
property being such as to deformin accordance with a surface shape of

sai d sl avenredicoraifR: awcont agl ERSSKUT B SthaPPhi&gk{sh,satdepat g1d al and
to restore to an original surface shape thereof when said slave nediumis

rel eased fgromideai d mBGiadidRdaulFewheEBhdY 2 cipragengf chdestadLidral
contacting the slave nmedium has a convex shape; wherein the surface of the

mat eri al contacti ngpotdigarisicave n&@gt@rhameamgmcoaggﬁﬁ@apﬁqmﬂﬁtﬂo@l cont act
pressure being applied to the nmaterial. 4 3 Decenber 2004 According to

enbodi mentssigphlshe present invention as described above, when the naster
medi um bearing the information signals to be transferred and the sl ave
medi um are al | owed ptepdrd nor aughbve nbhedplgse contact with each other, and
the transferring nmagnetic field is applied to the two nediuns, thus
transferring the i ndbrowtigonsasidymedstfaromedile ranst eva ined lavet anddiemsal ve
medium the material is allowed to be interposed between the back of the
sl ave neditwmbeahdotdiet pirgssicigssucbatecofwitdie gardssthgr suppdrt nmenber,
whi ch presses the slave nmedi um agai nst the master medium In this case,
the material has anagpdsting pegpetiy foeldftor nsaid mastfeacensshiape and
said slave medium, thus magnetically transferring the
information signals of sald master medium to said slave
medium,
wherein a material having an elastic property is
mounted on one surface of said slave medium opposite to the
other surface thereof contacting said master medium, and a
pressing support member is mounted on said material with a
pressing surface thereof contacting said material, said
elastic property being such as to deform in accordance with a
surface shape of said slave medium when a contact pressure is
applied to said material and to restore to an original
surface shape thereof when said slave medium is released from
said master medium,
wherein a surface of the material contacting the
slave medium has a convex shape;
wherein the surface of the material contacting the

slave medium has the convex shape prior to contact pressure

being applied to the material.



in accordance with the surface shape of the slave nediumwhen a contact
pressure is applied to the material and to restore its$ Decegbral 2604f ace
shape when the slave nediumis released fromthe master medium Thus, when
a pressure is applied to the material, +the material having the elastic
property deforns to the shape of the adhering substance. Accordingly, it
is possible to narrow a range where a gap is created between the naster
medi um and the slave nediumon the periphery of the adhering substance.
Hence, an occurrence range of the signal m ssing can be narrowed, thus
enabling the quality of the transfer signal to be enhanced. The Young's
modul us of the nateridahg hayiagpctifented ast itheppo@edrity inSes€iori msa deadgibdd om
5.0x10-5 Pa to less than 3.0x1010 Pa. Wen the Young's nodulus is |ess

t han 5. 0x10aloveRa, whennat@r al mhavéng tieelishastbeapngper tiye defiorfioemainion
accordance 5 3 Decenber 2004 with the shape of the adhering substance.
However, af8&mals| es8i nge tHanghpriasy prdssthe, 3leeenabediwm Kaei nglidned
el astic pro does not restore its surface shape to the orlg}]nal shape.

ert
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shape of the a erl ng substance space i s creat e peri prnery
thereof - Fugtder gpd@yr alig@iiR te6Ns 9F thesurf Reeuq, Pr Oa%tym%ertﬁaﬁ sljave
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medi um and the durability of the master medium it i's prefer e to set
the Young' sammgibiustd nbéhentbeyescdeseéiRed 1RNJBack of the slave medium
and the pressing surface of the pressing support member, which
presses the slave medium against the master medium. In this case,
the material has an elastic property to deform its surface shape
in accordance with the surface shape of the slave medium when a
contact pressure 1s applied to the material and to restore its
original surface shape when the slave medium is released from the
master medium. Thus, when a pressure is applied to the material,
the material having the elastic property deforms to the shape of
the adhering substance. Accordingly, it is possible to narrow a
range where a gap 1is created between the master medium and the
slave medium on the periphery of the adhering substance. Hence,
an occurrence range of the signal missing can be narrowed, thus
enabling the quality cf the transfer signal to be enhanced.
The Young' s modulus of the material having the
elastic property is set in a range from 5.0x10” Pa to less

than 3.0x10'¢ Pa. When the Young’s modulus is less than 5.0x107°

Pa, the material having the elastic property deforms in accordance



The applied pressure during the nmagnetic transfer is set in a range from
9. 8x10-5 Pa to less than 4. 9x10-3 Pa, and the thicknkdiecesfoerh@Ofdt eri al
having the elastic property is set in arange from 0.1 mMmto less than 6
nm Thus, a better magnetic transfer characteristic can be secured. BRI EF

DESCR P! mﬁgg&g@@@ﬁgg netind s SERIONGo LW Show na, an.adher i ng

subst ance nmagnet'i ¢ transfer nethod accordi ng

t nbodi t L t iLon, Rl gs.. 24, 2
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. t
sectional views princip eps o ghetic tran et hod

according t %Je@%}]oeemcﬁo@@qtts ggﬁffg@@sﬂg%éeakhéaygﬁﬂa%halﬂeg- ek £8re,

sectional view show ng the adhering substance and a periphery thereof in a

magneti ¢ transf fL « OELNOL, AGKOL S 11, Ha 3oRBEEEDRM 020U rkacab e RhatEor
conpari son. DETAILED DESCRI PTI ON OF THE PREFERRED EMBCDI MENTS Her ei nbel ow,

description yédib@ngi ¥eh diavdeqddiuf ot 8fe ebodimeNinofsifieqeasent
invention, with reference to the acconpanying drawings Fig. 1 is a

sectional VigyeshQw, Nghén tthansdalg 'st Abuidt as sagner? edl bansdas, erhbed
according to one enbodi nent of the present invention. Figs. 2A, 2B and 2C
are secti onathemewsrishidwivigigaheprliasdiipalromedéy gbet e treaigmatively dafisfmr
met hod according to the present invention. Fig. 1A shows a step of allow ng
a sl ave neditantheoshapkerafo thaiadhsiring srRATENCLat # o1 dsy SAPPE VihGrRagRet i c
field in one direction- Fig. 2B shows a step of bringing the master medi um
on the periphery thereof. Furthermore, also in té&rm$of the surface
property of the slavemediumand the durability of themaster medium,
it is preferable to set the Young's modulus in the above-described
range.
The applied pressure during the magnetic transfer is set
hnarangefrom9.8X1U5Pato1essthan4.9X1U3Pa,andthethickneSS
of the material having the elastic property is set in a range from
0.1 mm to less than 6 mm. Thus, & better magnetic transfer
characteristic can be secured.
BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 is a sectional wview showing an adhering substance
and a periphery thereof in a magnetic transfer method according
to an embodiment of the present invention.
Figs. 2A, 2B and 2C are sectional views showing principal
steps of the magnetic transfer method according to the embodiment
of the present invention.

Fig. 3 is a sectional view showing the adhering substance

and a periphery thereof in a magnetic transfer method according



and the slave mediuminto cl ose contact wth each other and applying the
magnetic field to themin a direction reverse to that bfDeRiegber2A00fi g. 2C
shows a state of the slave nediumafter the magnetic transfer- Note that
each of the figures is a schematic view, and that thickness of each nmedi um

or the like shown thereirF) is different froman actual dinmension. In Fig.
1, during t € ARgMEITE S FRRTEPE A RAynetic recording surface of a slave

Todium 2 1s Al | oveghib, 6Nk B LR G TR B0-6AE] BUnpb Bl 2 Tster

medi um 3. A cont pressure 15 roma pressing surface 5a of a

bressing support JEbeR Ao kbecrlavs wedium 2 and, the JIRat #r e gEdiyim 3

with an el astic 4 made 0 materi a ng an elastic property

i nterposed hepwaehend BACknOT pthecst aYEvaRAiIHN 2,800 theRngssing s face
5a. In this close-contact state between the nmaster medium 3 and the sl ave

medi um 7 3 Recopmbshy#P4rdwimyd ransferring magnetic field is applied to
them by nmagnetic fieldgeneratingnmeans (not shown) . Thus, information such

as servo signal sref.thesmastestiddlUR dwi ShoWwigRetl eabhytdy anateried to the
slave medium 2 to be recorded therein. Wth regard to the nmaterial of the
el asti c nenbergnétia t¥euafer setimptlad ersrdisigset ondeabodings tfoOthdpHadertS. Pa t o
| ess than 3.0x101 Pa. Also, the nmaterial has a property such that it
deforns in iacecotdance Rigeh a2suil auel Sifapeeofetheordlawd emedsliovinaveen a
contact pressure is applied to the two nmediuns and restores to an original
surface shapeifépadbimaftent e Fpapet hpdirgar2er ratdlodadeerTdias tehers| ave

medi um 3. Moreover, the applied pressure duri n% t he m,agneti c transfer
present invention. Fig. 1A shows a step of allowing a slave medium

to undergo initial DC magnetization by applying magnetic field
inonedirection. Fig. 2B shows a step of bringing themaster medium
and the slavemedium into close contact with each other and applving
the magnetic field to them in a direction reverse to that of Fig.
2A. Fig. 2C shows a state of the slave medium after the magnetic
transfer. Note that each of the figures is a schematic view, and
that thickness of each medium or the 1ike shown therein is different
from an actual dimension.

InFig. 1, during themagnetic transfer, amagnetic recording
surface of a slave medium 2 is allowed to contact an information
bearing plane of a master medium 3. A contact pressure is applied
from a pressing surface 5a of a presgsing support member 5 to the
slave medium 2 and the master medium 3 with an elastic member 4
made of a material having an elastic property interposed between
a back .of the slave medium 2 and the pressing surface 5a. In this

close-contact state between themaster medium 3 and the slave medium



is set in arange from9. $x10-5 Pa (5. 0 kgf/cnR) to | ess than 4.9x10-3
Pa (0. 1 kgf/cnR2) . In order to secure the close cont atbeaferblae BBBter
medium 3 and the slave nedium 2, it is effective to increase the pressure
applied to them When the applied pressure is less than 9.8x10-5 Pa,
sufficiently close contact of the master nedium.23 and the. slave nmedium 2

cannot be secuf eFangfGre G PSOGRELC nf Ly FRRIGESH Py T hYs MRS i

ressure i s increased, signal njssi S signifi tly. d d. ,
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itself is broken, or_.the s|ave di .2 1s plasticall b, h
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medi um 2. Th;sﬁgg%&eumoﬁot e r%%%%éé& %@?F.Af is set in arange from 0.1
e

mmto |ess t m en the thickness 1s ss than 0.1 mm such

deformation by the. ] : GTRIRlBleY 8 Svbesender
2004 absor bed, thﬁéggggé%%gtgFg%gﬁiﬁﬁgég?gggh&@tahe ot her hand,YWnen t he
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the pressure ap cation, and dué to such deformation, unpreferable

def ormati on g@f, thess| ane AREE#IMAI2 hasUBhp BG4S kuehathas|itppagerhsereof
fromthe master medium 3, may occur In the case where the adhering

subst ance P agrattibttewikh a sadifecedhapernit tite slavavedbiim Cheamstentaedi um 3
or of the slave nedium 2, when the contact pressure is applied to the
mast er nmedi umes3uand & dEplsledvier heditymmedigmsaghswes wprEisgto 120 CKeIsRR¥ ace of
the elastic nenber 4, which presses the slave nedium 2 against the master
medi um 3, defugfmset shatre tdiggpef ofhehehadRbRY HgPesiingt Antd 1219588585 he

sl ave medium 2, and allows the slave nedium2 to
the slave medium 3

Moreover, the applied pressure during the magnetic transfer
is set in a range from 9. 8x10° Pa (5.0 kgf/cmz) to lLess than 4.9x107°
Pa(O.lkgf/mf). In order to secure the close contact of themaster
medium 3 and the slave medium 2, it is effective to increase the
pressure applied to them. When the applied pressure is less than
9.8%x10°° Pa, sufficiently close contact of the master medium 3 and
the slave medium 2 cannot be secured, and thus signal missing
frequently occurs. As the pressure is increased, signal missing
is significantly reduced. However, when a pressure of 4 .9%x107? pa
or more is applied, the master medium 3 itself is broken, or the
slave medium 2 is plastically deformed by the adhering substance
existing between the master medium 3 and the slave medium 2.

The thickness of the elastic member 4 is set in a range from
0.1 mm to less than 6 mm. When the thickness is less than 0.1 mm,

such deformation by the adhering substance cannot be completely



def orm al ong the shape of the adhering substance P. Thus, the formation
range of the gap between the nmaster nedium 3 and the 3Ilmcemipedi d602 on t he
peri phery of the adhering substance P can be narrowed. Hence, a signal

m ssing range D around the adhering substance P as a center, which is
caused by the insufficient contact of the master nedium 3 and the sl ave
medi um 2 on d$erpef pHes Caﬁﬁlf‘%e‘;l&d‘ﬁér?‘hﬁ”s’iﬂbstoé‘nééePOt}&e’a‘h hapnde, paen

narrowed. Therefore, the quality of the transfer nhanced.
I Ui s casciet Basisi P Tat i B h@ef%lraesg%%@e e RRE R ge b
to a dianete of _.the adheri n Biubstance cific

mat eri al of ”ﬁéngb('ﬂ?g BESETHiSe & h%?‘fjco%r?ﬂgr %o%%ed%ﬁ@g%%%h as

| bb th bb fl ,
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having rubbeghg%gg@eéﬁefe%rfg D FEQMI0c L0 k0uRED. G Wsed: and preferably,

t he rubber har S ranges rom e Young"s nodul us preferably

ranges froms . 0>£110tﬁeP@asté)wh§re Qrd Qb ePlng "MULR tRhEECS 2l ti2Agesif rom
8.0X10-5 Pa to 4. 1 x 10° Pa, and still nore preferably ranges from 1. 2x

10" 4 Pa to a‘iiﬂés:eEOOEtEazheTBarﬁwef agethbaRe ol hb@i el asbiCofmilek14vewhi ch
contacts the slave nedium2, is fornmed in a plane shape parallel to the

mast er nedi uledwar2) Whén chBW@Ntabape ekowns dstdppidkedavs tidnaater medhemconvex
shape is preferably a circular arc, but may he so - called <conical. In the
case of the Tianguthe srayeonediom Calasisdpwn in Figs pr dfher abtrtacdhatf gheatio
of a difference between the center of the convex and an edge thereof

(hei ght of téfesdGrveRibee Sewhigh presses the slave medium 2 against the

master medium 3, deforms to the shape ocf the adhering substance
P, presses the slave medium 2, and allows the slave medium 2 to
deform along the shape of the adhering substance P. Thus, the
formation range of the gap between the master medium 3 and the
slave medium 2 on the periphery of the adhering substance P can
be narrowed. Hence, a signal missing range D around the adhering
substance P as a center, which is caused by the insufficient contact
of the master medium 3 and the slave medium 2 on the periphery
of the adhering substance P, ¢an also be narrowed. Therefore, the
quality of the transfer signal can be enhanced. In this case, an
expansionratioof the foregoing signalmissingrangeD toadiameter
d of the adhering substance P is lowered.

As a specificmaterial of the above-described elastic member
4, common rubber such as silicon rubber, polyurethane rubber,
fluorine rubber, butadiene rubber, Teflon rubber and viton rubber

can be used.



5% or less of the dianeter of the elastic menber 4. Mreover, the pressure
by the pressure applying neans may be applied onto the lEtenberbd€R4of the
el astic nenber 4, which 1is opposite to the slave nmedium 2. Alternatively,
a sufficient gap capable of absorbing the deformation of the elastic
menber 4 may be provided on a part of the back of the elastic nmenber 4.

For exanpl e, thaupbegshagisyrfulslser Stafindde RRESNE rPROr toMBihekand
provi ded on the back of the elastic nenber 4 is provided so as to press

the el astbe UBBRErafdd EX6t &Gy ! heheikivhdy wifrdnkesceahges Ehemneed, to
agai nst the slave nedium 2. Thus, the deformation (elevation) in the

vicinity @b thengeptghqgof hdgurlasht&r SBMbES rén%%soﬂlrs.t%%]d@@rﬁéoeomﬂe

the pressing surface 5a does not 'nake cont-act. refore, arge stress

can be preverigth HrOMo.CORCERELRL PO By d e rofNE 86 x0f -5 1P 8] AVexPpdpym 2.
10 3 Decenber 2004 A sunmary of the magnetic transfer nethod i's ‘as foll ows.

First, agnghgwniméid prerdbiyichindlesmRUBRLE Cok{@ldpli , i55 BARY g4 to
the slave nedium 2 in the sane direction as a tracking direction, and the

sl ave medi um 2 irsePE@¥EQES| ShadtbjodCad £0abbi FugaMidzali QhichDeontacts
demagneti zation). Thereafter, as shown in Fig. 2B, a magnetic transfer

surface oftnehelshaveed®eh U 2id stdimhitn iatQ a6l0SRapenbach1 18t Boafhe
i nformati on bearing plane obtained by covering a mcro uneven pattern of a

substrat em3ttel hbeinv@si &fr MRdaUALAVEk! Bhape BGNEEd GHAYREvE2melium 2.
transferring magnetic field Hdu is applied to the master medium 3 and the

sl ave nmedirhe cordlghapk HackrdferathT el ¢ Dicwiat BecslmmenapdidiBb 2chm ad

direction reverse to the initial nagnetic field Hn. Thus, the magnetic

transfer ksnpeefior ned. t¥s case of the circular arc or conical shape, it
is preferable that a ratio of a difference between the center of
the convex and an edge thereof {(height of the convex) be set to
5% or less of the diameter of the elastic member 4.

Moreover, the pressure by the pressure applying means may
be applied onto the entire back of the elastic member 4, which
is opposite to the slave medium 2. Alternatively, a sufficient
gap capable of absorbing the deformation of the elastic member
4 may be provided on a part of the back of the elastic member 4.
For example, the pressing surface 5a of the pressing support member
5 provided on the back of the elastic member 4 is provided so as
to press the elastic member 4, excluding the vicinity of the center
thereof, against the slave medium 2. Thus, the deformation
{elevation) in the vicinity of the center of the elastic member
4 occurs in the portion where the pressing surface 5a does not

make contact. Therefore, a large stress can be prevented from

concentrating on the center of the slave medium 2.

10



a result, as shown in Fig. 2C, information of the master nmedium 3 is
magnetically transferred and recorded to a magnetic triaksicembesuefte
(track) of the slave nmedium 2. The information corresponds to the pattern
formed by recesses and protrusins of the nagnetic |ayer 32 on the
information bearing plane of the master nedium 3, which are in _close
contact witht thHEmaEE L vBd| TRAEt igst ¥ansferampEhodfisaehi B 1v¥§ne i€ Str ansf er
nmet hod, refer to Japanese Unexam ned , Patent Publication No. .

11(1999) - 11 7BDFROKBt B FiEt B ATWHET ™ ¥MRSET FALLETH T OF ARPI0FS AR

substrate 31 of _the master_ nmedium 3 i s .an upeven negative ttern reverse
to the posit¥fe Spare &5i8F Fig. the sehe d&ﬁﬁﬁtm‘?&snﬁt%(?ﬁlkégggdﬁé:ecélﬁ&?e can

be, mgnet ey el en et A0 Ot ded By RN 0B ot gl L

initial magngt ranst erting “magneti c

field Hdu reygt agmgnéa%ag%xﬁ et 8eLdRNs, Al Aol R, A004 nllia.!be

substrate 3115 rronagneti c substance suc e magnet’i c transfer

can be perfo{%ﬁr}!.@{ﬁ%ﬁcrala? SRSLLALR ai dhe BNGddgH S HNNACRSS ¥ ther cover

the substrate 3.1 with the foregoing nagnetic |ayer 32 (soft magnetic

layer) . A gpoth BOR|ELFnd (iRSbehrikdbiRecashteesh hyy RoO¥LHNG: aikegnetic
| ayer 32 having an excellent transfer property. Wen the substrate 31 is

made of a nomi@BEHILtattesnbst aneabstiaties 3NCGESERE Ymd < 3 A8 Dhém terikhgaet i C

| ayer 32 on the substrate 31. Wen the substrate 31 nade of a ,

f err omagnet isagmedtalc Lesveover ed twandsterrénpagnetdtdid ayeld 32p s repidagdeti.c

| ayer shoul d be provided between the substrate 31 and the magnetic | ayer
32 in order to thxhimalsdef readitime3i aid udircslovet hedhiyfetilony of Geekdnpstrate
31. ‘

directionof the slavemedium2 ina direction reverse to the initial
magnetic field Hin. Thus, the magnetic transfer is performed. As
a result, as shown in Fig.‘ 2C, information of the master medium
3 is magnetically transferred and recorded to a magnetic transfer
surface (track) of the slavemedium 2. The information corresponds
to the pattern formed by recesses and protrusins of the magnetic
layer 32 on the information bearing plane of the master medium
3, whichare in close contact with the slavemedium2. As to ‘details
of such a magnetic transfer method, refer to Japanese Unexamined
Patent Publication No. 11{15999)-117800.

Note that even when the uneven pattern formed on the substrate
31 of the master medium .3 is an uneven negative pattern reverse
to the positive pattern of Fig. 2, the same information as the
above can be magnetically transferred and recorded by making a
direction of the initial magnetic field Hin and a directioﬁ of

the transferringmagneticfield Hdureverse to theabovedirections.
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Furthernore, when a protection filmsuch as dianond-Iike carbon (DLC) is
provi ded on the uppernost |layer, this protection fil m3 éerhenbes ao04

resi stance to contact, and the nagnetic transfer can be perfornmed many
times. ASi filmmy be fornmed under the DLC protection filmby sputtering
and the like. Furthernore, when the magnetic transfer is perfornmed for

both surfaces of Fhendiheeubiddiabm 2! ithe feagreepectiasyberanree syehfat med

for one surface of the slave nedium 2 and then for the other surface
t hereof in a]ilf'fE]il‘”eﬁlaggﬁéb%.trﬁé‘ff?rd"eaé’cPFpﬁeir&ﬁerilow R deh g srPeREte

reparation Qf the naster nmedium 3. As the substrate 31 of the master
e o s Cnidane ] T e STt kP o vRR ShE CURFAER e AT UATRCRe AR P Lt

i CS, t heti [ d.the lik . The f bi f_.th
inevenpat TEPROLS® BV BB el by Bt eer Tt rod: SOPRBRaPPatt LERETSH net hod
12 3 Decenb 04 .2 | Ken 24 g[’gj i inth
fol | ow ﬁg rrg:%r?gb(r)e ac%h%g{teoth?s#%s%dslgpérrﬁr% oﬁrcaf%{eggjsjz iﬁ?‘éﬁé %I?%gg%llj%r 5 SI ate

having a flab,sUefeephYed. SPidh ¢R8ts MBERIM: Qh {NGkLKE o mﬁmggﬁééicp' ate

is rotated, and at the sane tine, a | aser beamor an electron beam which
i's modul at eGubR tageo) daNGe Wbl $h:8LKWOp SO theSmh gl @tedayant 92 tdie

phot oresist. A predeterm ned pattern is forned by exposure on the entire
surface of tthe phbéorazd Si. For exanple, the pattern extending linearly
fromthe center of rotation to the radius direction in each track and
correspondi ng to #heertue ssbghedts 31 méde nEd fprrexposert it natdhis povéran
corresponding to each frame on the circunference of the glass plate.
Thereafter, wilyg mp@g@%ﬁigzt layer 32, a nonmagnetic layver should be provided

between the substrate 31 and the magnetic layer 32 in order to
shield from the influence of the magnetism of the substrate 31.
Furthermore, when a protection film such as diamond-like carbon
(DLC)} is provided on the uppermost layer, this protection film
enhances a resistance to contact, and the magnetic transfer can
be performed many times:. A Si f£ilm may be formed under the DLC
protection film by sputtering and the like.

Furthermore, when the magnetic transfer is performed for
both surfaces of the slave medium 2, the magnetic transfer is
performed for one surface of the slave medium 2 and then for the
other surface thereof in different steps.

Next, description will be made for the preparation of the
mastermedium 3. As the substrate 31 of themastermedium 3, nickel,
silicon, a quartz plate, glass, aluminum, an alloy, ceramics,
synthetic resin and the like are used. The formation of the uneven

patternisperformedbyastampermethod, aphoto-fabricationmethod
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is subjected to devel opi ng processing, and the exposed portions are
renoved. Thus, an original disc having an uneven patt e¥ rPagicmipert RE04

phot oresi st is obtained. Subsequently, plating is perfornmed for the
surface of the original disc in accordance with the uneven pattern forned
on the surf ace of the original disc, and a NI substrate having an uneven
positive patPérfh¢ si¥eepared. Then, the Ni substrate is released fromthe
original disc. This substrate is -uysed as the master iumas it is, or
used as the nast efPfretfiedRerafeEroh 1ﬁoﬁﬁ§§?@?‘?dc llna%zg?,ggé‘ SOFPIBYHEY ¢ | ayer
or a protection filmi,s coated on_the unevep pattern_jif .

Al ternativel® f’tgr%%’ossrg r&t e“HaET 7§ &n® esvgxaﬁ%goart R %ﬁ%gésn%‘yjbneg
prepared in SHED, 2, (B000% 1 0al,:8 SEEONE-RLL NAle J4RE. | ne RAGRATSLL by

per form ng 61 ating for-tne 76 €goi ng origlna isc, and plating 1s

per f or ned b)ﬁsu]_s@tagjedt' he secand oLiOL DAL, di SGerlFeatn DEGEMPRIC 200 ean,

Furthernore,” a substrate having an uneven positive pattern nmay be prepared

in such a ngpnRes ihabad ddid dn UdBir@ahcdhaen S sBrePpAigdal DY spesdofraag
plating for the second original disc or by pressing resin |liquid against

t he second Qhitgithalphditseet Dshardppeddrigaondat 0eiwindbrink Sy eapcsyptat i ng
is performed for the third original disc. on the other hand, a substrate
may be fornmea the theifobhoiddgof mhantiorohe pid tt erfprhexasindteortged B2 tterif or ned
on the foregoing glass plate, then holes are formed in the glass plate by
et ching to cixtandingnl reagilyalf rains ¢hei chntére photdredspst t@eﬁb@eéa‘iag‘e? efrom
and subsequently, the same preparation steps as above are perforned. As a
materi al of diecsipstinmeachnbecef adrsparespgndngg tRja servo signal 1s

formed by exposure in the portion corresponding to each frame on
the circumference of the glass plate. Thereafter, the photoresist
is subjected to developing processing, and the exposed portions
are removed. Thus, an original disc having an uneven pattern with
the photoresist is obtained. Subsequently, plating is performed
for the surface of the original disc in accoxrdance with the uneven
patternformedonthesurfaceofiheoriginaldisc,andaNisubstrate
having an uneven positive pattern is prepared. Then, the Ni
substrate is released from the original disc. This substrate is
used as the master medium as it is, or used as the master medium
after a nonmagnetic layer, a soft magnetic layer or a protection
film is coated on the uneven pattern if necessary.
Alternatively, a substrate having an unevennegative pattern
may be prepared in such a manner that a second original disc is
prepared by performing plating for the foregoing original disc,

and plating is performed by use of the second original disc.
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all oy can be used. various netal filmgrowh nethods including electroless
plating, electroforming, sputtering and ion plating carPdsemgsyl 2884for the
plating for preparing the substrate. A depth of the uneven pattern on the
substrate, that is, a height of the protrusions, is preferably set within
a range of 80 to Boo nm _npre aﬂ{e gr\rggl yar\l/vilfnhivréna r ange of J@Ot 0600nm
Waen the inforvation - ‘sicgRar: of the fast ef™ medi am Y8056t ¥6 sFghalY t he

uneven pat';%)réa %egs/arfe(ara g,gcﬁ Qq&an&gg tlhheancgg Qhﬁgﬁi&%tgg?aé_a‘@istéii%8%%1795" For

exanpl e, _ enp ern sho ave a gt A the

radius direghi oo al.di8e suhsbeais and s%aoﬁe%ﬂggfgggi-%iggcgﬁ§ Rk L

circunferencé direction For a pattern ormat10n

signal that Jesia SRAMA sy0Rak. tHd sdsodd 6F 85 Bl1ea1 & 8l BGenaRALEES NG | onger
in the radius direction than in the circunference direction within these

ranges. 14 3geagbedi 2004ndherd1Gmigat kopeSfodnta Foreged NehivegBetjenkaYer
(soft magnetic layer) is perfornmed in such a manner that a nmagnetic
materi al isdigeown by a plating nmethod or a vacuum fil m growh nethod,
whi ch includes a vacuum evaporati on nethod, a sputtering nethod, an ion
pl ati ng nmet hod andntthe dtiee haisl, ca Fagseta o nay eriflrmedri hike faghevicg

| ayer, Co, a Co alloy (CoN,-CoN Zr, CoNbTaZr and the like), Fe, an Fe
al | oy (FeComapaesN 2 mRdNierb byFel Qiresieh| i nhdrredan) theNforegrfinanaMNesal | oy
(Ni Fe) can be used. FeCo and FeCoNi are particul arlég preferable as the
nmagnet i ¢ matReditgr FeR hHespagntined Wy Ehe ghase plakpdyse vihimgetaahhei® c

| ayer is preferahly set within a range of 50 to 500 nm .nore preferably
Wihin a rafge GROERLt BIH00HHR thRs PROKRTESTSY THRARE rORTEGHET: c*hoyer
provided as s%bbsae%%erll ye,r the same preparation steps as above are performed.

As a material of the substrate made of a metal, Ni or a Ni
alloy can be used.‘Various metal film growth methods including
electroless plating, electroforming, sputtering and ion plating
can be applied for the plating for preparing the substrate. A depth
of the uneven pattern on the substrate, that is, a height of the
protrusions, is preferably set within a range of 80 to B0O nm,
morepreferablywithinarangeof 150 to 600nm. When the information
signal of the master medium is a servo signal, the uneven pattern
is formedso that thelengthisintheradiusdirection. Forexample,
the uneven pattern should have a length of 0.3 to 20 ym in the
radius direction of the substrate and a length of 0.2 to 5 um in
the circumference direction thereof. For a pattern bearing an
information signal that is a servo signal, it is preferable to

gselect a pattern longer in the radius direction than in the

circumference direction within these ranges.
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under the magnetic layer, C, COTi, CC, CTa, &M, NA, Ruy, C T, A,
Mo, W Ta, Nb and the |like are used. The nonmagnetic 9 dpsenbgn 280ppress
deterioration in quality of the signal when the substrate is a
ferromagneti c substance. A protection filn1such as the DLC should be

d
PLZV}aSﬁe?PJ ¥ et s o6 e B Sl ettlﬁe e T bt aded on
| ubri cant aeh Vig §&EL%% & @h%hnﬁa]n%r tﬁ% Q&%éﬂé asegrpﬁ Resent

as the prot IOﬂ m on t e nmagnet | OSE- cont act

strengt heni Qg? aye dpae%l%fg fle fRS Ll ak \smna%l%h gfmythbﬁeﬂﬁgé(' ded et ween

t he magneti e protection fil Lubricant reduces

deteri orati S?Hcmiéiyaab@chh&yeﬁwoggti@n Enla%hoaccaugw@@&m hé @nsa cansed by
rubbi ng when slippage of the nmaster nediumfromthe slave medi umin the

contacting sigpidfnéQidrsicthe 1fked Dacenbele 20da Ao il fibrstthshdAlea iRy be
prepared by use of the original disc, and a magnetic |ayer nmay be provi ded

on a surfaceapér} e, &esi A1BabpICEHRLE.CoMus, ChebTarubhanthestiikiel uFe,may be
used as a naster nedium As a resin material of the resin substrate,
acrylic resnhnfsudhiogs (pety.carlboNat eFatfidiopoFgAiEhy|Fatdt hadr PN, Winyl
chloride resin such as polyvinyl chloride and pol yvinyl chloride

copol yner, epdrp Newiley iideprondpersd! 44 a%??@%ﬂﬂeﬁr‘aﬁartﬁ?@lla{ﬂ% can
be used. Pol ycarbonate is preferable in terns of humdity  resistance,

di nensi on sPABFETABL eand EB%tmaqq$tﬂﬁem%%@%9Qﬁh§FE'&hﬁnm%ﬁﬂft%ﬁoﬁﬁBﬁErn Phas

burrs, the burrs are re burni shin ishin he he| ht of th
pat tern prof PP of TR gey S OBYET rorret CRPRerat v Sa foner o

range of 500 (}%. 55H”nm”Q£§} £§£ efgﬁﬁ&'w1th1n.a range of 150 to 400 nm.

As a material of the nonmagnetic layer provided as a base layer
under the magnetic layver, Cr, CrTi, CoCr, CrTa, CrMo, Nial, Ru,
C, Ti, Al, Mo, W, Ta, Nb and the like are used. The nonmagnetic
layer can suppress deterioration in quality of the signal when
the substrate is a ferromagnetic substance.

A protection £ilm such as the DLC should be provided on the
magnetic layer, anda lubricant layer may beprovided on themagnetic
layer. It is more preferable that the DLC film and the lubricant
layer which have a thickness of 5 to 30 nm in total be present
as the protection film on the magnetic layer. A
close-contact-strengthening layer made of a material such as Si
may be provided between the magnetic layer and the protection £ilm.
Lubricant reduces deterioration in durability owing to the
occurrence of flaws caused by rubbing when slippagé of the master

medium from the slave medium in the contacting step is corrected.
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within a range of 200 to 500 nm The master nediumis obtained by coating a
magnetic layer on the micro pattern of the surface of3 thecamgsirn 260Bst r at e.
The formation of the magnetic layer is performed in such a manner that a
magnetic material is grown by a plating nethod or a vacuumfilm growt h

nmet hod, which inc udes a vgggym ev%gwég;%ﬁe net:h SPy teri n ms=1t hod,
Ifare ﬁ e O ?‘1 Oorl n

an ion platlngrreho hoto- abrlc |on

method is, {OL.eX gﬁétﬂg Bk el Ra5U60 p&é;mggroﬁ et eLar g8 sl

coated on a Snoot surlma ane S ubstrate a pat ern in

accordance wth, JfQLIREL 0@h§é9r1§1| sré&ipgﬁr;egtwcﬁz&réoﬁaug%@% <gdeyel ppi ng

processing using a photo mask in accordance with the pattern of servo

signals. SphsegdaRbih¥m. | Bs AN &LGMHNE L8R ELERELIN linEheasUbStIRt £ 1 S
performed in accordance with the pattern, and holes having a depth 16 3

Decenber 20@4sequsvel et pboyeatdtnckBessd ofo ik thiRgNeddxadrayakear €idwr med.
Thereafter, a nagnetic material is grown up to the surface of the"
substrat e wchhoaiddirekiassidgus wallgrtintd dherdaéptdndoboliheihal eslobyda

pl ating nmethod or a vacuumfilmgrowth nethod, which includes a vacuum
evapor at i oncppbhpder A eppulterding ameidhusapnolvel ¢iat, | pglyexetdrodndnchd he

| i ke. Next, the photoresist is renmoved by a lift-of f nethod, and the
surface of BRR&esFpdre needi sPansrheaatqh@@retf@rruableaneterréwm/%humidx%ey
exi st, and the _ surface_of the substrate is snmoothed. Next, a description
will be gi vERSEBFaR PR dingns ippditahi bity ad Fﬁ%tslﬁv‘é}‘%%‘f%‘m?e FHHRY ng

type magnetic recording, tedi um, o a fetal, Wi LM Ipgnetic f egordi ng

The height of the pattern protrusions on the resj.n substrate is
preferably set within- a range of 50 to 1000 nm, more preferably
within a range of 200 to 500 nm.

The master medium is obtainea by coating a magnetic layer
on the micro pattern 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 plating method or a vacuum £ilm
growth method, which includes a wvacuum evaporation method, a
sputtering method, an ion plating method and the like.
Meanwhile, the photo-fabricationmethod is, for example, performed
in such a manner that photoresist is coated on a smooth surface
of a plane-shaped substrate, and a pattern in accordance with
information signals is formedby exposure and developing processing
using a photo mask in accordance with the pattern of servo signals.
Subseguently, in an etching step, etching of the substrate is

performed in accordance with the pattern, and holes having a depth
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coating type magnetic recording medium a nediumon the market such as a
hi gh density flexible disc is mentioned. As to the metdlPecekbgrf £PA#
magneti c recording medium Co, a Co alloy (CoPtCr, CoCr, CoPtCrTa,
CoPt Cr NbTa, CoCrB, CoNi and the like), Fe, an Fe alloy (FeCo, FePt and

FeCoNi ) can be used as a magnetic material. Since, these materials have
hi gh magnet iU firaxerens?tfe héﬁ%P%ﬁﬁyﬂﬁlgye §m9§8FF6p}a¥ﬁr aHF r ERTTeS

identical to _a direction of the nmagnetic, field a ion_(the _di.rection
of the magndbeEeRfErE ki ?rsla&a+%|9|r8rmtuc?p PReTEl pRaAe BF Hie

master nedlu %ggahg 8 ??% Eégk%Q%thﬁen%sg %be 8t8|cﬁﬁ9%£ 0 and t he

direction of 36 i perpen

f f [
surfaces of ;10 1%%% dayn 2RACLIR ShAvE AR HdY e GRS E2L devsertlca'

recordi ng), s are preferable ecause a cl'ear trans can be

per for med by, ysi-ngy LheRL:I0: 2l hathga PAr AL dSuBRRL LAY 3 1%nDS€§9ﬂ?@F 2004

body side) under e nagnetic materi al have necessary nagnetic

ani sotropy, rf+heRNBGNald &mswé:&xerrhesﬂmdiemgerl@w&meaw S1ipensmgnetic
base | ayer needs to be matched with the nagnetic |ayer terns of crystal

structure angthatl LR eROSLURPhce §8 tld spdtiatenDnpagneted. baass,| Byefs t o
have the sanme crystal structure and the sane lattice constant as those of
t he magnet i adeayempvé&d ,ifOthiey eofr, aGiTehe Gruvifacki &f , tHRu sobsthetéike i s
used. Hereinbelow, exanples 1 to 8 and conparative exanples 1 and 2 of the
magneti c tr awbghedet hod of the present invention are shown, and

eval uation results of the properties thereof are shown in Table 1.
[Exarrpl elto 8] Next, a description will be given for the slave medium 2.

As the slave medium 2, a coating type magnetic recording medium
or a metal thin film magnetic recording medium is used. As the
coating type magnetic recording medium, a medium on the market
such as a high density flexible disc is mentioned. As to the metal
thin film magnetic recording medium, Co, a Co alloy {(CoPtCr, CoCr,
CoPtCrTa, CoPtCrNbTa, CoCrB, CoNi and the like), Fe, an Fe alloy
{FeCo, FePt and FeCoNi) can be used as a magnetic material. Since
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 intra-recording, and the direction of the
magnetic field application is perpendicular to the surfaces of
the master medium and the slave medium in the case of vertical
recording), thesematerials arepreferablebecause a clear transfer

can be performed by using them. To allow a portion {supporting
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In the magnetic transfer nmethod of each of the exanples 1 to 8, as a slave
medi um a high density flexible disc (Zip 250) on the rsdesmberwlPel is
made of a coating type nmedium was used, and initial magnetization (DC
dermagneti zation) was perforned therefor by use of an el ectromagnet
apparatus sqQ that a peak rragneti c field strength could be 398 kA/m (5000
OCe: twice a®oMychidsd ppderpihe RRIBphie MRERT LAY FOPMY SPETRSTAIT DATRRE Dr essed

to bri it i.nt | tact with th t i b f th
IR A2 S R A e R S
o e, R B e rkBh B Ra P PRt R b Dad ™
applied to the sl S‘YG?{]QS%Q-_'a.UL”E@PScéJl% mast 8L fEdl wnhy.use qf 108,

el ectromagnet appara I'n adirection reverse to that of ‘the "TIni 14l
magneti c fi ] HES: c bBEe TRGRSHE L nhbanskelaP3 DL OB cdfe 3nRegaTDer

2004 I n addition, the applied pressure was varied for each exanple as

shown in TaklsgeliadtidTeshSfad®disUPRIGS ofr ERAMRG Y18 Sipdmeereghpd. On a
Ni substrate having an uneven pattern, a magnetic layer with 30 at % of

FeCo was pr adcdedcita havRoa tiNIGKRESSr athe2Q0kem atus2d0C.  The pattern
formed on the nagnetic |ayer has the foll ow ng shape. Specifically, lines,
each havi ng a w dkrefnteljowm exarplextiendddand catpakdyive eRamples angel of 20
to 40 nmfromthe center of the disc at an equal interval. The interval of
the |ines at2 fethareaansstic poxitfegnmephed el $heOpnesetistianentadih adtey from
the center of the disc, is 1.2 pm Note that the magnetic |ayer was
prepared by stovpc apheteriaid oretafad tsiel Ehe PFOPFEEDRT ithgTEehFdcat A" was

set at .
in Table 1.

fExample 1 to 8]
In the magnetic transfer method of each of the examples 1
to 8, as a slave medium, a high density flexible disc (Zip 250)
on the market, which is made of a coating type medium, was used,
.and initial magnetization (DC demagnetization}) was performed A
thereforbyuseof anelectromagnet apparatus so that apeakmagnetic
field strength could be 398 ka/m (5000 Ce: twice as much as Hc
of the slave medium}. Theé slave medium was pressed to bring it
into close contact with the master medium by use of the rubber-made
elasticmembermadeof rubberhavingaYoung'smodulusandathickness
which are varied for each example as shown in Table 1. Then, in
this state, a transferring magnetic field of 189 kA/m (2500 Oe)
was applied to the slave medium and the master medium by use of
the electromagnet apparatus in a directidn reverse to that of the

initial magnetic field. Thus, themagnetic transfer wasperformed.
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250C, Ar sputtering pressure was set at 1. 5x10 4 Pa (1. 08 mlorr) and
appl i ed power was set at 2.80 WCM. [Conparative exanplRE&SemP2Ed2994In t he
magneti c transfer nethod of each of the conparative exanples 1 and 2, the
sanme slave nedi um and nmaster nmedium as those of the exanples 1 to 8 were
used. In the conparative exanple_ 1, -the elastic, er has a | oner Young's
modul us thaﬁnt%g?’e%é’ﬁ‘pl BRe 2pRGL P HGCEGUPF SESUV BT ARG TR %%%bse&ag‘aﬁ‘élasto

t hose of the_exanple . In the conparative exanple 2, the elastic nenber
has a hi gherShOVBHﬁb'T?b#BdLl us than the exanples and applied pressure and

thickness —equal Lo 1ose.oheiils SXATBLSodbed By T20) Gunbicr e Bl gV Ayt on

nmet hod for "signal mssing", 0Se -contact proper

magnetic deygl ggg%%aﬁ%leggi{g,;% amﬂ%{.)%gtp%gqrpy Sh@Rethc NP Galnl9e.

Si gmar ker Q was Dece 4 ten tinmes. The sol ution was

dr opped Onaﬁig% ékaﬁ/d;ca;ﬁg%, dhateahad hapﬂeera sHbLesd &d otfozf]&% qnetéL

transfer, drie 'the signal mssing” was eval uated based on

variation atryichgss©dge 8brndden denehaped il ansdehb et g8l owiHICsB&S Y0

signal was observed by ten fields of view randomy under a differenti al

i nterferencegpedi el OSCOPE 13hes MU heathona afid® berst e sirgnakt&hdsd ng
existing on the slave nedium Fromthe dianmeter d of the adhering
substance anrditheydiiamher rBnoé cfh20 siogh@mmnt sot tyepoarttieane f whiecdi &xi st on
each signal mssing portion, an expansion ratio Drel (=100x(D-d)/d) of the
si gnal ni ssiatgapatuiadninterveadl- c Fhat BtherviRlapt dher bresDréel theobrasmeest s a
good val ue, which is |less than 10% the evaluation result is shown by the
synbol "0". o itpan prvglichsi $1i20nTA %Lsﬁéggam%lally from the center of the

disc, is 1.2 um. Note that the magnetic layer was prepared by a

DC sputtering method. Here, the preparing temperature was set at
25°C, Ar sputtering pressui‘e was set at 1.5x10°° Pa(1.08 mTorr),
and applied power was set at 2.80 W/cm?.

[Comparative examples 1 and 2]

In the magnetic transfer method of each of the comparative
examples 1 and 2, the same slave medium and master medium as those
of the examples 1 to 8 were used. In the comparative example 1,
the elastic member has a lower Young's modulus than the examples
and applied pressure and thickness equal to those of the example
1. In the comparative example 2, the elastic member has a higher
Young!smodulus than the examples and appliedpressure and thickness
equal to those of the example 4.

In Table 1, as an evaluation method for “"signal missing",
that is, fora close-contact;ﬁroperty, mégnetic developing solution

{manufactured by Sigma Hi-Chemical Inc.; Sigmarker Q) was diluted
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val ue range of 10 to 20% the evaluation result is shown by the gnbol
"A". If the Drel is not a passable val ue, which exceeds PeEgwperhd004

eval uation result is shown by the synbol "X'. Moreover, as evaluation of a
"surface property of the slave nediuni, surface roughness Ra (Ral) of the

f f ot I di not ha bee to f.he nmagnetic
Cranarer s headuRes: TRR e ol R anet o TAS P BT e Ted L R b diadhg

conpar ati ve exanpl es, cI o] ont act and . rel easin ed 1Q0 i mes
for the samesCRASTEDSSSEIUR 408 BRIV Hodrans T e, %&?degraa i %%n t?’ﬁaz) of

the surfaceg g%n;mls'saxg-- TR WO D0 Ree st eeled {9t he ol b€ ar o

contact and t rel ease I's neasure e above, "an |ncreaS|

Rin (= 100x( Rag-Ralhb B@!i)tzla%s@@l‘fékll %T:L%ﬂallf ﬁ%%ér%osy%&ﬁ wid t"ﬁ%"ﬁ@% lch is

2% or less, the evaluatlon result 1s s ythe IS

W thin a passgbdeel yak ugs roan@femaéd&m@@naepeacaﬂb%r@&%ﬁ{atém&\fﬁl uation
result is shown by the synbol "A". If the Rin is not a passable val ue,

which is 6% g ch®sdnpd A€ raval fadd Gn 868btfod 8h8RAWRaDYNidMangYebQl L1kl X "
Furthernore, evaluation of "durability of the master medium is perforned
in the foll ovhngensrmer medinger rirbe taendidnaars Ob £ aachadindr indesweasgplces and
conparati ve exanples, the close contact and the release are iterated 1000
times for thendaite AastrefemPddUrheanibrsd lanés soni wow tTher edfitcer exidie onur f ace
of the master nedium is observed by fifty fields of view randomy under a
di fferenti al eafhseghzl vhesingmrédobpenaxpraghel Febto Brebi= 480 (0 fd)t/lde
evaluation result is a good value where two or |ess spots of abrasion or
crack of th8indimeteeal Wé?l%PQIBE%%WédC?JrF"tlﬁéefil ft1§ ¥4 8Va%29F Drcdw,

obtained is a good value, which is less than 10%, the evaluation
result is shown by the symbol "O" . If theDbrel is within a passable
value range of 10 to 20%, the evaluation result is shown by the
symbol "/Av%_  If the Drel is not a prassable value, which exceeds
26%, the evaluation result is shown by the symbol "X+,
Moreover, as evaluation of a “"surface property of the slave
medium", surface roughness Re (Ral) of the surface of the slave
mediumnothavingbeen subjected tothemagnetictransfer ismeasured.
Under theconditionsof eachof theexamples and comparative examples,
close contact and releasing are iterated 1000 times for the same
master medium and slave medium. Surface roughness Ra (Ra2) of the
surface of the slave medium having been subjected to the close
contact and the release is measured. From the above, an increasing
ratio Rin (= 100* {(Ra2-Ral)/Ral) is calculated. If Rin is a good
value, wh_ich is 2% or less, the evaluation result is shown by the

symbol "O". If the Rin is within a passable value range of 3 to
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the evaluation result is shown by the synbol "0". If the evaluation result
is a failure value where three or nore spots of abrasidrPeGieragk08f the

magnetic | ayer were observed, the evaluation result is shown by the synbol
"X'. As is understood fromthe results of Table 1, in each of the exanples
| to 8, where the Young Is nodul us, the thickness and  the afgl i ed_pressure

of the el astifc MABEFIEICIFR RPAMEE ot LY ddie sYRRO VAt Uat tee8tPt f or
the signal m SSo'tng 'ag.ssgﬁ?(ej Wl QniRassapl e, n(oé)e,i\)bl'?éqgvgbgatfuoarl Ly, pf the

si gnal transfette e slave'nmedium™ I's "goo f eover, e &valuation
result for t.heS%urfﬁgfet%ro erty «Qf . the slave mediumis also good. As for
s

t he durabil iltsy P %‘Pb nedi um except for the exanple 6 where the

appl ied pressure pf;3¢fllGreLa619h et BF o8*ANPLESI il OF Phe o8P ReghoNs a
good result. Particularly in the exanples |I to 4, good results are

obt ai ned. 2% s3Datamaar: 204 Om dhe Phdslehanfaelrt HehortBrmanatd vea exanpl e

1 where the Young's nodulus of the elastic nenber is extrenely | ow,

conpared Wdfhth8esexpIRkeardd \Weeberhbevaprphingle I assUEBogd ddnlt@cthiginess

t hereof are equal to those of the conparative exanple 1, the amount of
signal m ssithg reléasgeaire lieadaved ti@oa bades e the Abmns maseersmediboe
roughness of the slave nediumis slightly deteriorated. Moreover, in the
conpar at i ve aadapphee 2nadiame Theryairey s timdshuaceoPft hiee alamdteircmediber i s
extremely high, conpared with the exanple 4 where the applied pressure and
t he thickned$ eheeetid By £iégatielids phodevorandedly omkerat idid fexanpial 2, the
anount' of the signal mssing is larger, leading to a_bad result. Al so,
the surface mrtéﬁﬁﬁﬁ%’é%e‘BF‘E?%O?I&&\FE‘“E}%H#&&?F%O‘H%%’&PPor af égeevaluation

result is a good value where two or ;ess spots of abrasion or crack
of the magnetic layver were observed in the fifty fields of view,
theevaluationresultisshownbythesymbol"()“. If theevaluation
result is a failure value where three or more spots of abrasion
or crack of themagnetic layer were obsexrved, the evaluation result
is shown by the symbol "X,

As is understood from the results of Table 1, in each of
the examples 1 to 8, where the Young's modulus, the thickness and
the applied pressure of the elasticmember is within a proper range,
theevaluationresultforthesignalmiséingisgood(C))orpassable
(A), and the quality of the signal transferred to the slave medium
is good. Moreover, the evaluation result for the surface property
of the slave medium is also good. As for the durability of the
master medium, except for the example 6 where the applied pressure
is high, each of the examples 1 té 5. 7 and 8 shows a good resuit.

Particularly in the examples 1 to 4, good results are obtained.

21



22 3 Decenber 2004 TABLE 1 Young' sAppliedThi ck-nSi gnal SurfaceDur a- bi
Exanpl enmodul uspr essur essmi ssi ngpropertlity (Pa)e(nmm) DrelBecem@eevfROA( %
Exanpl e 16. 0x10- 1. 0X105. 73(0) 2(0) 0(0) 54 Exanpl e

21. 2x10- 2. 3x103. 16( 0) 1(0) 0(0) Oa Exanpl e 34.8x10"3.9x102. 07(0)2(0)0(0) 53

4. 8x1046. 21142, 0L A 50} BLOTS RO At e ARG YE e ob Rt 53

Ex | 74. 3 M m e com
84, BXL0+3. 9%%%%@36?§%4(&?%%%§£%bé€%%%g%a?ﬁPgégggkgtr?“J*é%f84 pared

1. 0x105. 721 (w9e Ah@(e@an@le 1 where the aprlied pressure and the thickness

therecof are equal to those of the comparative example 1, the amount
of signal missing is larger, leading to a bad result. Also, the
surface roughness of the slave medium is slightly detericrated.
Moreover, in the comparative example 2 where the Young's modulus
of the elastic member is extremely high, compared with the example
4 where the applied pressure and the thickness thereof are equal
to those of the comparative example 2, the amount of the signal
missing is larger, leading to a_bad result. Also, the surface

roughness of the slave medium is deteriorated.
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Conmparati + ve Exanpl ei o' 3X104' 6x100. 523(X) 7(X)0(0) 2 23 3 Decenber 2004

What

mast er

is clained is:
preparing a naster
medi um all ow ng said naster
into close contact with each other;
nmedi um and sai d sl ave nmedi um

1. A magnetic transfer method, conprissianpern@08teps of:
medi um bearing i nformation signals;

preparing a sl ave
to be brought

information pjgpalg of said master nediumto said slave

mat eri al
sl ave nediu
medi um and
pressi ng su
bei ng such

medi um when
to an origi
from said

sl ave nedi u

ha

nmedi um and sai d sl ave nmedi um

and applying magnetic field to said
thus magnetically transferring the

medi um wherein a

Ing an elastic property i mount ed on _one surface of sai
m opposi t e t¥unigd s |@rbéied Mhick-nhéigohlcofuagacagDyardbimst er
Bxappbssi ngnsivdperioresrben €ss nounmédsdng sardrent ¢Riiay witth a
face thereoffadont g&t i ng saildmiat efibalel sailét el asfic property
hs to deforimin acddrdancelwith a (d&)f ace|ghape) of said sljave
Exenplact g essur g 1. 9x18pplied to-saig%gateri and tg?restore
hal  surfacle shape |ther eof n saild $Mve[fedi-im i|§ {efleaged
RLAp1OESl nere) syrface off the magerial contacting the
m has a con\L/gej']xzX\sﬁ”t%sap?;‘Qx?Elo 3.1 6 (O 1 (O o (O
E le 3 x10* -
Xample ?.8 10 3.9x10 2.0 7 Oy l2 (O 0 (O
E le 4 * x10°
HEMPIE T A0 26710 Hos 9 (O |2 O |1 (O
E le 5 + x10°
XEmple o 1 4.8x10° 16.2xA0° |, 13 (&) [2 (Oy jo (O
Example 6 ?.8*10 ;_r,_lxlo' 2.0 6 (O) N 4 (X)
E le 7 * :
xample 1 14.8x10° 13.9%10° 14 g5 17 (A |3 () |2 (O
Example 8 ;;.gxlg ?_gxlo’ 8.0 6 (O) TN 1 (O
Comparati 4.3x10° |1.0%10°
ve example | ¢’ i 5.7 21 (X) |3 (&) 0 (O)
1
comparati |, .14+ |4.6x10°
ve Example | ;o 3 0.5 23 (X) |7 (X) 0 (O)
2

23



wherein the surface of the material contacting the slave nedium has the

convex shape prior to contact pressure being applied %ﬁ%he nanﬁkkil. 24 3
Decenber 2004 METHOD OF MAGNETI CALLY TRANSFERRI NG | NF FORS| FROM

MASTER MEDI UM TO SLAVE MEDI UM ABSTRACT OF THE DI SCLOSURE A nagneti c
transfer nmethod for magnetically transferring information signals such as
servo signals fisogtainagtes: nedium to a slave nedium capable of reducing
a range of signal mssing due to insufficient contact of the two medi uns
originating from an adhering substance, thus enhancing signal quality,
when the nmaster nedium bearing an information signal and the slave nedi um
are brought. i nt? melopee icontacsfar treteadh oblerisingd raskeepsngs: magneti c
field is applied thereto, thus magnetically transferring the information
signal fromthe maspeepamidigima o ndwres! awediedi ubeaAingl ashfermegier nade
of a material having an elastic property so as to deformin accordance
with a surfigmelshape of the slave nediumduring contact pressure
application and to restore to an original surface shape thereof during
rel ease of the slaverepdiing af séavehmeddmstier nedi um can be interposed
bet ween a back of the slave nediumand a pressing surface of a pressing
support nenber. Fig@lkpmimgssaid master medium and said slave medium
to be brought into close contact with each other; and
applying magnetic field to said master medium and
said slave medium, thus magnetically transferring the
information signals of said master medium to said slave
medium,
wherein a material having an elastic property is
mounted on one surface of said slave medium opposite to the
other surface thereof contacting said master medium, and a
pressing support member is mounted on said material with a
pressing surface thereof contacting said material, said
elastic property being such as to deform in accordance with a
surface shape of said slave medium when a contact pressure is
applied to said material and to restore to an original
surface shape thereof when saild slave medium is released from
sald master medium,
wherein a surface of the material contacting the
slave medium has a convex shape;
wherein the surface of the material contacting the

slave medium has the convex shape prior to contact pressure

being applied to the material.
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