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

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



3 Decenber 2004 is not transferred at this area, and signal m ssing occurs
in the magnetic information transferred to the sl ave ImédicembeTh2g04t he
signal quality is | owered. Wien the recorded signals are servo signals, a
satisfactory tracking function cannot be obtained, and reliability of
reproducing the information_signals is | owered. Specificall as,

schemat | cal | 4° SRGWFEATF LeFGed £ Hors AGoemeiet 1224 BAEF 579 OSHUF Rridk FEi on
bearing plane of a master nedium - 3 and magnet i.c recordi ng ace _of a
sl ave nedi unﬁ“aZg‘bertelcrréﬂéor“ta&lt?BnY%a&Sf%&Fﬁgo‘icth,e Sed ebry"e%:?&e@’si%{éﬂa' %ggk of
the slave nedium. 2 agajnst the inforpat] b I I e er
nmedium 3 wi ?h?lbalprqélggfk‘@ 13%%88? e%rbn@gerd %?et ﬁgéé){r}%od?ﬁggﬁ%% b%%r iS%‘Q’%! ane
and the magngtle. {ecordiig: S ACE AAIPARIQ B dhot 5 BnEAMRAL! antl L
each other. THtH a transt

i State, erring magnetic field is applied to the

master medi Uﬁéﬁiﬂmi&@eoﬂ@e\ﬁ%ﬁﬁéhw & dY nTBERSE &n fdighd1 genenakiciganeans
(not shown) , and I nfdormation such as servo signals is magnetically

transferred and regurdedcant, the sdiavetibRdi pmRodd oM thig.mast euredbum 3.
However, if an adhering substance P (particle) is adhered onto the surface

of either thgagBstes crRdifem, h Oifdhetdbavearmdyynade athemaatpr essiine f or
allowing the master nedium 3 and the slave nedium 2 to be brought into

cl ose contact amd tzhmegoétiot herordimpphirédce hef et olave gediug 2raaat @dden t he
vicinity of the adhering substance P between the master nedium 3 and the
sl ave nedi unt@ dregagsecarhpeblet ngnd iy acessSinop bk pf s AGEsaplFeiam
menber 5 is.a flat rigid body, thus causing an insufficient contgct. _ Due

to the insufRi egeinstcéheatrionnation beasing L ane s e BAGEST BTG a

roughly circul ar shape around the adheri pg substance .. .
with a pressing support member 57 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



2 3 Decenber 2004 P as a center, the magnetic pattern corresponding to a
m cro uneven pattern made of a magnetic substance of the surface of the
master medium 3 cannot be transferred to the slave medium 2, leading to
the occurrence of a degradation in transfer and signal nis§%£gémbat2004
Particularly, the signal mssing range D thus occurred has an area ~such
that a ratio of a dianmeter of the range Dto a dianeter d of the adhering
substance P is large. It has been found that the adhering substance P is
mai nly made & adustcedtef, e magkeidqRetatedortdsdoneimpryf actidkbnghaddencess
of the slave nedium 2, which is adhered onto the surface of the slave
medi um 2. Enppedieentsdef of he mpyesieint suhyientdeons priayisdefacarettholek ofaster
magnetically transferring information signals froma nmaster nediumto a
sl ave medi ummeghi®hd jcanggpaltt ¢ rehsieprasyitagtlss griave mpdiuint 2, bieaddgctng a
signal mssing range during the magnetic transfer. 3 3 Decenber 2004 In
accor dance Wit SRCHSECE Bf @ HEIusdlehiPmnin tHapelen ansy sdparl mispdptet i c

transfer rretg:%d . &amp ising the steps of: preparing a master medium bearing
| nformati on SPGHATUATHY egdh PR STLTE HelrtHR DaF PoweRG SH P AR STEPERBd] Um
g a1 5! MRS LR Beoyshlaite skosg SRILACh v D SARR.SLhET

of the adhering substance P is large. It has been found that the

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,



said sl ave nedium thus magnetically transferring the information signals
of said master nediumto said slave nedium wherein & mecemnbak having an
el astic property is nounted on one surface of said slave nedi um opposite
to the other surface thereof contacting said master nedium and a
pressing support nenber is nounted on said material wth a pressing

surface they egbconiirae | RPrisaig Mtgsdal orsaid %a&ﬁforpme&éfa hei ng such
as to deformin accordance with a surface shape of said slave nedi um when

a contact gHRsSsdHeai Bagredfild @dahersdi He M€l iRimpARdihg RSt S @fan
original surface shape thereof when said slave nediumis released from

sai d master nmedi umpydROEiny a sSuifaterof releuwnat Behal ngonigedimailhe sl ave
medi um has a convex shape; wherein the surface of the material contacting

the slaveimmdigm has the convex shape prior to contact pressure being
applied to the material. 4 3 Decenber 2004 According to enbodi nents of the
present invention asr&esdrigbadslabeviesdiien t he nmaster nedi um bearing the
information signals to be transferred and the slave nediumare allowed to
be brought into cl osElaanicactail triesgaeh neddiein, =and sdike dl=ars reydiung
magnetic field is applied to the two nediuns, thus transferring the
i nformati die deghabtudhomnttcheloast eonhedkt wnilo dalolr sahee; nedd um t he
material is
applying magnetic field to said master medium 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.



allowed to be interposed between the back of the slave nmedium and the
pressing surface of the pressing support nenber, whicl® Decesbes 2bessl| ave
medi um agai nst the master nmedium In this case, the nmaterial has an

el astic property to deformits surface shape in accordance with the
surface shape of the slave nediumwhen a contact pressure is applied to
the material and to restore its original surface shape when the sl ave
mediumis released fromthe master nmedium 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 Adrerreiag gap énbodimaited diettiveeprédantnasvernt ivediasmdandr il

sl ave nmedium on the periphery of the adhering substance. Hence, an
occurrence &zawge of whbe sitgmal masténg cmdlibe nabeanied, thus endgblmnagidmhe
quality of the transfer signal to be enhanced. The Young's nodul us of the
mat eri al ha%t9igichetoel st i eropséperady @@dsethe n Havgngredivwm 5rex16lbowesl t o
| ess than 3.0x1010 Pa. Wen the Young's nodulus is | ess than 5.0x10-5 Pa,
the materi aF® ha?fng FFREIRY astNEC pr 6pett y 881G i Wthccd?afinceeB ey DecBitber

2004 with the shape of the adhering. substance. ,However, after releasin

the appl i ed%? es?g?%s,getrﬁén?rat é‘}algg?%.ru%yi %@ejf]%e élsast?l??lﬁﬁgperif%/ 5%%5 rfgfo
restore 11 snodiidgee suape ! o lde QLA Nal shave  IRALRTORS. DS I ef)
cannot achi eve a corr_pl ete close conta of "the master mnedi um 3ndlthe sT"ave
nmedi um at thg negisdd e RRFuRubsequent! V.sa1Mar equat . Whepnd he Youngss ¢

nmodul us is 3.0x1014 Pa or nore, since the material having the elastic
property dogbldiel agapbéVehyed8dHdm between the back 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



to the shape of the adhering substance, a w de space is created on the
peri phery thereof- Furthernore, also in ternms of the strfeceesderpg@pérty of
the slave nediumand the durability of the naster nedium it is preferable
to set the Young's nodulus in the above-described range. The applied

pressure dur%&gréggﬂ¥§%£§%kgﬁégﬁgggﬁgf% <S8lce | Mod L2096 eLL QEzéal¥& -5 Pa

to | ess thar ness  ‘of the nhterral aving t he

el astic ProRgriy . sel I A Langs, fLOM ;0 1000 hESS AR Bupmh hus. 2

better magnetitc PPansg characteristic can ecur ed. PTI ON

OF THE DRAWNGR rF'tgrethfoira 12 :580kL008] 5 é@avtlf'%@ew@ﬂmrm%e.riﬁgrwgﬂance

and a periphery thereof in a nagnetic transfer nethod according to an

enbodi ment ofyd R £F £3RLnd VSR AN 2 o8B e 2 c18Be A t2Ct Wi BEGhEOAA
views showi ng principal steps of the magnetic transfer nmethod according to

the embodi mapdasaf ahhecs asent heyant ia@nthEigext3 vifieda i@ CdulasRahuelc BW,
showi ng the adhering substance and a periphery thereof in a nagnetic

transfer metlfind AGEOr i) the3vianaprbaeaR004 its03 amx &l erfyr<08paLE SON.
DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENTS Her ei nbel ow, descri ption

wi || be gi vethd matetizill hfwimgarhe erzadicnewresty dees pogsalptineendedormwi t h
reference to the acconpanying drawings Fig. 1 is a sectional view show ng
a transfer stattde phape of the adhering substance, a wide space is created
on the periphery thereof. Furthermore, also in terms 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



magneti c transfer nethod according to one enbodi nent of the present
invention. Figs. 2A, 2B and 2C are sectional views shoWilgeabegr 2AgH pal
node of the magnetic transfer method according to the present invention.
Fig. 1A shows a step of allowing a slave nmedium to undergo initial DC
magneti zatiqon by applying magnetic field in one direction- Fig. 2B shows a
step of bri g ﬁé ?’E%“‘ﬁﬁs?%? PAATAnd the sl ave mediuminto close contact

oh eeh . . the - . i rocti
feverso to that orTrgeed ¥bqufrGRAire bl Wi bae! (20 L
after the magnetig,, {;ﬁ{b%fo‘é‘;r'délg%ﬂr% A Gash ﬁé %ﬂﬁeﬂ"%“rd‘éia%f foSCfiemati c
view, and that thrckness of eac i-um or the Tike shown therein is

different foomsan.act dal (dLmpRsLony ifvEiionl, WH¥H NEefdRnXRING! i Ghe
transfer, a nmagnetic recording surface of a slave medium2 is allowed to

contact an ijd-empBRiy oy dkediddid pl ane of a master medium 3. A contact
pressure is applie froma pressing surface 5a of a pressing support

menber 5 to the ghaver nRdiauset fdithlt ReewBsi@riintedl Ypds Mt Rtaveelmsdic
menber 4 made of a material having an elastic property interposed between
a back of thegsleave tmedsien Been & deopriegsiogns enbadenda. ofl thd bresent .

cl ose-contact state between the master nedium 3 and the slave nedium7 3
Decenber 2004vZntaonr afsberr2hg Imgnat i2€ firel dersiappl ivdgwsoshdrendya
magnetic fiel dgeneratingnmeans (not shown) . Thus, information such as
servo si gn&AneirehanqfigsPErthife#RaReBLT STARGAET iRENof prePFi@or &8 ¥RP t he

slave nedium 2 to be recorded therern. Wth re%ard to.the material. of the
el astic nent;@;.es&ntalnygaﬁbons Fig. 1A shows a step ©f 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



nodulus is set in a range from5.0x10-5 Pa to | ess than 3.0x101 Pa. Al so,
the material has a property such that it deforns in dtdecdabhee 200h a
surface shape of the slave nedium 2 when a contact pressure is applied to
the two nediuns and restores to an ori gi nal surface shape thereof when the
slave medium?2 is rel eased from the_slave nedium.3. Mreo t he acgpl i ed

pressure duPindy IfEsieghLry é“aigf"-ﬁﬁé?e?le]ldslé‘e‘—[‘pl?lrfeé] F8nblée"f X’é’:ﬁ'@gn%ﬁ 5 Pa
(5. 0 kgf/cnR) tolessthan492< P?(g, 1kgg er .to
secure the CRBLEIEBRTALPDICAN e T nedPifr 3RARH T HS T Tuacvhe"’lsrrsee Um2, it

s effectiveto [ncregse Lhe, b gssu;uflfgprpagneqﬂagl{t%et@an%sprm?a@ﬁge' ed

pressure is°t&888 icient se ‘contact o

mast er nedi égugﬁ%lgdlutmhg %% Jedi gy 2.,canngt be secured, and thus signal

mssing fr y ‘occurs. As “the pressure Is increased, signal m ssing

i's si gm ficantly &?gﬂgggar&QWK@rmat\é’Qggl @fmh%sél%rs%lgfménb%x:ho ByB@ngof nore
is applied, the nmaster medium3 itself is broken, or the slave nedium?2 is

plastically g%%&%g‘fﬁs Rye ot gﬁ ém%rg'engréﬂa@t@%es peXisti g hehweeny:tiee mast er
medi um 3 and the slave nmedium 2. "The thickness of the elastic nenber 4 is

set in a range fXxod, Gnt AEtdidienast hapr&parny When thet ti aefesssisn | ess
than 0.1 mm such def or mat i on by the adhering substance cannot be
conpl etel y &c3obasrabet tRAMrdhserdiegde dintise caase ngdsigdathen sspatactOn t he
ot her hand, when the thickness is nore than 6 mm the elastic nenber 4
whol 'y def omssdmmiwgammaeprfecssm gvgpdicmsiant remPnisete oas gEpginal
deformation, unpreferable deformation of the slave nedium_2, such as
posi tional surface shape thereof when the slave medium 2 is released from

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 (0 .1 kgf/cm?) . Inorder 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 4.9x107? 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



sl i ppage thereof fromthe master nmedium 3, may occur In the case where the
adhering substance P (particle) is adhered onto the surfeaesbefr £A84mast er
medium 3 or of the slave nedium 2, when the contact pressure is applied to
the master medium 3 and the slave nedium 2, as shown in Fig. 1, the
surface of the elastic nenber 4, which presses the_slave nmedi um 2 agai nst
the naster FREGTRARS, tRILT GRHEIRD tU982d BT 119 t R ABRPTRRF L3FEL aKReRP,

presses the slave nedium 2, and allows the slave nedium 2 t eform al ong
the shape ofthenEriesiony BUb HatE ™. HHslashe m%“ga%q PBH?}%%EOBW he

bet h di 3_and th I dj 2 t L1 ph f
Phe adhor i ng Bt ERECPPECHI hEPHAL PO FHCE Eatei Yidl ORTSEPRG PAnge D
d the adheri P ter, ' i .
heut 11 ci ontROREALT ) BRSERE RTer” RBrOn 5 mhd T S APEEREATNAEEL (e

periphery o &8.80DELING $UBR1ANCHFref Hallin0s DouALLAYed. Therefore,

the quality o e transfer signal can be enhance In this case, an

expansi on ratio ofynt hfef A LOQHRYe SN BlanEk-$34 NAHARAC D> B tdicarpt es  d of
t he adhering substance P is |lowered. As a specific material of the

above- descrihpd @uasht§ tRBeEfads cEOBR®MmdstkRehesilah 3a6rSht ivr@N siubber,
pol yur et hane rubber, fluorine rubber, butadi ene rubber, Teflon rubber and

vi ton rubbafediG@nz behdselle dnabecerbenr2@84kgRiikartcheivé ngstebhedihar dness
ranging from10 to 100 can be used, and preferably, the rubber hardness
ranges from3@ndoth8G:laveend@ung2s awdblouws r dfier abl yheangebade grh Bhe
OX10-5 Pa to

elastic member 4, which 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.



3. xIOL0 Pa, nore preferably ranges f rom8.0X10-5 Pa to 4. 1 x 10" Pa,
and still nore preferably ranges from 1.2x 10' 4 Pa t o Fdoenb@r22P84 The
surface shape of the elastic nmenber 4, which contacts the slave nedium 2,
is formed in a plane shape parallel to the nmaster nedium3 or in a convex
shape toward the slave nmedium 2. The convex shape is preferably a circular

arc, but may here®berCBhlefly t@bh&Rlhatdndde aspinf e aior €dl avoakgnor
coni cal shape, it is preferable that a ratio of a difference between the

center of pet heeOnyed prEfarnistge theratfodheighiheels thageenyexh he sst to
5% or less of the dianeter of the elastic nmenber 4. Mreover, the pressure

by the pre@gsurenappbyhfds REEDS1 HBRYpr OfeADPL Y eFL AU O £, egltoﬁ] &-bagk pf the
el astic nenber 4, whic i's opp05|€e to the slave nmedium 2. Alternatively,

a suffici @nbxlg%pgameep%fapégiplquldéé},e £9ek0g Mti P 1f chhe, ekt bg
menber 4 may be provided on a part of the back of the el astic nenber

For exanpbaqg LRe1PresSss N ¥rfaAGe raagel ERBmPL e85 M9 S4PROT . m@?%a
provi ded on the back of the elastic nénber 4 is provided so as to press

the elastic nenpae durexed ushdie e thieCeNhbYi OfmddieecaNt Qi chhebBRhets
agai nst the slave medium 2. Thus, the deformation (elevation) in the

Vicinity ehetBeagenheaieh 1 e el mstiaa NBITRER 1 ahe0GBEbE bArhNEePOLLi PReWhEr €
the pressing surface 5a does not nmke contact. Therefore, a |large stress

can be pravenbednédOih TICAR! batbAgefNshife COMLFd Ohd Re a¥cameamBgli sm 2.
10 3 Decenber 2004 A summary of the magnetic transfer nmethod is as follows.
First, ashshewvd:nshhfe i2préfietdbly al cipaieis arti, et hd HeSsapphiedat o

conical. 1In the 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



the slave nedium2 in the sanme direction as a tracking direction, and the
slave nedium 2 is previously subjected to DC nagneti zat ilpgenppg 2004
dermagneti zation). Thereafter, as shown in Fig. 2B, a magnetic transfer
surface of the slave nedium 2 is brought into close contact wth an

i nformation bearing plane obtained by covering a micro uneven pattern of a
substrate 312 GuMPREY mfstBe TRSHAACIt TRt ex rAblpetiscafaldrioys. Airst,
transferring magnetic field Hdu is applied to the master - -medium 3 and the

sl ave medi ur2 SEPBRGE R Fifacktng” Hhirtdedi BRIt tihd 1el Vi meai tRRI2 Sty
direction reverse to the initial nmagnetic field Hn. Thus, f.he nmagnetic
transfer is P&t FoRTBECIAET 4 ipdHA ??‘g%éil§ﬁ85\h°? r?sF?g?raf%,ln?réld"reﬁ&ﬁan of
the master nedi S netjcally transferred and. r rded .t.o_a.magnetic
ranster  sUTThEn® (HPYERT oot ehis SrRveeRet npoce RS P ifChiit gt Ronet!
cor r esponds (6&%@& rP&I-tz%EEO\BPF e, DY, #1258 A sRNAlY Usd NS Qlnklec
magnetic |ayer Bn the 1 ntornmation bear i ng plane of “the mastér nedi um

3, which are.jn & Q38 geg%gthgisiﬂavmedahméqMdgntzine%sqlto%ed%itgét of

such a magnetic transtfer nethod, refer to Japanese Unexam ned Patent

Publ i cation Moy L 1999 mdeit308eaMNoie dihat s¥enindemt kevenrsuen pakkern

formed on the substrate 31 of the naster nmedium 3 is an uneven negative
pattern revegseverd @atberpasi ta vebpeddes 310bfFte mhstidremaai®n infwarhmii on as
the above can be magnetically transferred and recorded by naking a.
direction ofmidretiini Lawdr PAgNat tcarfd felred i kyrmagrktd cdfiebd Hon o appfiéed
transferring magnetic field Hdu reverse to the above directions. 11 3
Decenber 200%o Wien reliées ubsstingt @ 814 | theg slaveonediat iZc adapgtarfe@ckisf as

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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Ni, the magnetic transfer can be performed only by the substrate 31, and
it I's unnecessary to cover the substrate 3.1 with the ¥ areegabag 20agnetic
| ayer 32 (soft nmmgnetic layer) . A good magnetic transfer can be achi eved
by providing a magnetic | ayer 32 having an excellent transfer property.
When the substrate 31 is nade of a nonmagnetic substance, it is necessary
to provi de the malfjAeRitde ayfestrareohl ishe superparetBy subkreanehevstbairat e
31 nade of a ferromagnetic netal is covered wth the nagnetic |ayer 32, a
nonnagnet i ¢ Yraythe IREAFHIHEFRETPHART BRtRESPIIRE YUPsPY athe Stbakirthe
magneti c Iaﬁﬁr 32 in order to shield fr§n1tge i nfluence t he magneti sm

ce o
of the substrat®93f s ERIIELAGY &° RNER “2° 5P F&E’[‘F%ﬁlf“’ili:%tgﬁéﬁr‘é%mng

di anond-1i ke carQ

DL i i ded th t | t hi
protection firm g‘g 5&85? 2al(sfoef§_‘|r1§%/%lhe§té'“c’? 3o t‘gg{) ?eégﬁglagﬁggfégjﬁ%?%%er

f f AN i. f4q . h
DL Lot carrnit PRI SR delRonadhdds d | /By naful SLTRUCIRE . LI
magnetic tranghekel $rREEPy MeghdPEne RALA SUEL 3GES, Q.Ldyzﬁ 8y }éf?xa&'?gi 2,

the magnetic transfer is ‘perforned for one surface of the slave nedium 2

and then folsubleansthert surhasssd8r @ef pi-dv id fr@kephgst€Ns 1aM8¥t 32 on
description will be nade for the preparation of the master nmedium 3. As

t he substratthe3tubécddre pmster nedium 3, nickel, silicon, a quartz plate,
gl ass, alum num an alloy, ceramcs, synthetic resin and the like are
used. The fornati Bheothtbebanevienil pad¢ ef a fiesrpenfne wedmbyalass tampesd net hod
a photo-fabrication nethod 12 3 Decenber 2004 :
with the magnetic layer 32, a nonmagnetic layer 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

12



and the like. The stanper nethod is performed in the follow ng manner.
Photoresist is formed on a glass plate or a quartz pl at edrambeg 28081 at
surface by a spin coat nethod or the like. The glass plate is rotated, and
at the same tinme, a | aser beamor an electron beam which is nodulated in
accordance with a servo signal, is radiated onto the photoresist. A
predet er mi né#9pEE% riffS-s formed by exposure on the entire surface of the

hot ist. F le, th (i 1 i j | f, t h 1
O Station to 1 nEhe Maiperine B4 Sie prEEaiied P khE b bl Mo T o s
i | i f db i th ti i h
frane on t FEOEPFECHTorEnbe oTe Hes o IAE BHAES ST HePOar ot o ket r co st
i's subjected Lp deyelopi i g{sgag?lsgémme%ﬂga theexRreged @fyé.tg'lg%t%gg&

renoved. Thus,  an ofi giha havi ng an uneven pattern with

phot or esi st ;ics, ahtialNed,q SURSGAUEN LYne PLald G BSanP 6 a0 dEdktrodl bddie,

surface of the original disc 1n accordance with the uneven pattern forned

on the surf agenofs hbGuLddl MAladics@andddianN ssubstdiahel, haviagiaredineven
positive pattern is prepared. Then, the Ni substrate is released fromthe

original di $htothlieprowbsbsnte. | Sprodathradnbhealastels fethedbAasxpbdsise Ofr
used as the master nedium after a nonmagnetic |layer, a soft nagnetic |ayer
or a protectdnothe Ehtimd suchaiecdf ahelphe toneyist patdreexandflenedessatyern

Al ternatively, a substrate having an uneven negative pattern may be
prepar ed i n esyehdangnhiweanlyatt rams dbendenrényi ofal ratisddonstopreparadi vy
performng plating for the foregoing original disc, and plating is,
per f or med byliFsetapntHe escBohtaoF I EPTEFERONALRI to a servo signal 1is

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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3 Decenber 2004 Furthernore, a substrate having an uneven positive pattern
may be prepared in such a manner that a third origi nal Ricsebesr go@par ed
by performng plating for the second original disc or by pressing resin
i quid agai nst the second original disc to harden the second original

di sc, and plf%tritgg ig é)eraf ar si(:jr ft%r he ant hi rqm%[‘rie inaé.tdi SC. gn t he_ ot her
hand, a subStF&PE RN b& FOPRET (5 "PRA™T oft SWCHG™ RAFHE S RASSFTFBI by
phot or esi st ,i_s faor i g | ho, or med
"'t he gl asE Pty Sl ahiha amaR et WS aRilfna WA 04 FReRRFL

phot or esi st bryeggyﬁgiﬂ}ig?rﬁgtg% A::d}d the %%%ﬂﬁeé(}%i@imtlgﬁib&a % By 59359%{@92

steps as above are perforne a materi al t he strate m

metal, N Orre@.ihﬁli(ﬁlildoéqa(i%@,thﬁleu§@é1)ndv§fi§)ﬂﬁaln@1§é 5P oM ' s BB RS
including electroless plating, electroformng, sputtering and ion-plating

can be appl icgdqfiaaitdasd! ahing £1GmPk epaét 1k nidlie reubelké alifirdAodegihal of the
uneven pattern on the substrate, that is, a height of the protrusions, is

preferably sdatscwithin a range of 80 to Boo nm nore preferably within a
range of 150t 0600nm When the information signal of the master nmediumis a
servo signal, theoOurndesrthpatiizerdn a ssbforatetoay batf drned| iengbd fodiowinde
radius direction. For exanple, the uneven pattern should have a I ength of
0.3 to 20 pmanperhe? paddieys Ry petdmmsiot tshéorsmpbendthe fpdegeriranglasef 0. 2
to 5 pmin the circunference direction thereof. For a pattern bearing an
i nf or mat i on RiagRal thepdtolies aresitnmedsityrle g1pespdape dret e@i@s & ckbr bt a
pattern longer in t,helrgdi us ,dihr e%ti Orﬂ than jn the cidrc%m‘ e%ence diéecti on
within thes nréﬁ‘d.géna isc with the photoresist removed therefrom, an
subsequently, 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.

14



14 3 Decenber 2004 The formation of the foregoing nmagnetic |ayer (soft

magnetic layer) is performed in such a manner that a Jdrdpremberngtedial is
grown by a plating nethod or a vacuumfilmgrowh nmethod, which includes a
vacuum evaporati on net hod, a sputteri ng net hod, an ion pl ati ng nmet hod and

the |ike. nefic ter] rthemant | ayer Ilo
(CoNi CONI 200 w%ﬁan%fa“}e e poiiericd ‘XS’ ﬁf’%omaa‘-ﬁn%%o% Y
FeN I\/b Fe F Al , 0 I I F sed
FeCo and Fégﬁ aﬁe % Ea:hl%)? Iéli|3re ql %Peuléa}s@t hlgg%lg%&necte?ngg%%l gl for

the magneti rmy%rﬁr g’gplat'ﬂ' gkﬂgﬂ%d)fort Qeva{@gﬂ@tf'ﬁmlémtﬂ fePh&d erahlon set

vm'thinara to 5 nm nore preferably within a range of 150 to

400 nm  As; acRd&S amacqtmt&ﬁpaeamfm%hﬁohaxéegpmtgé/ﬂld@dmé\@h@ basa cnayer
under the magnetic layer, C, COTi, CC, CTa, &M, NA, Ruy, C T, A,

M, W Ta, blba@ﬂfb&@@lddésﬁi@{eelmd AsTilﬂa@@@mgwﬁeﬁallwhmmw ess
deterioration in quality of the signal when the substrate is a

f erromagnet Leystbsbangseo Al pswt(eeli prodiilzm, sostibmszxt hed Die shwoe) d Hee

provi ded on the nmagnetic |layer, and a lubricant |ayer nay be provided on
t he magneti en Faydrnoyl {FeGo noreColi ef Belbidice Fhalsi heFepiCahnidl Retaid) .t Hd

| ubricant |ayer which have a thickness of 5 to 30 nmin total be present
as the prot es@renifdllmyofNifled aradrreesed | afrdo and Fefefbeare BAT BEFularly
strengthening | ayer made of a material such as Si_ may be provi ded between
t he nagnet i Erﬁﬁ?@b%ﬂést F\’ée presect Fole FET A1 fEﬁbFPEarﬁilgl?eetdﬁcégyer A

deterloratlon in durabil ow ng to the occ rrence of flaws Caused by
r ubbi ng vvheﬁ éﬁub%saebgf lfhe[ ﬁag%fs:tceftayer is preferably set within a rang

of 50 to 500 nm, more preferably within 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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medium fromthe slave nediumin the contacting step is corrected. 15 3
Decenber 2004 A resin substrate nay be prepared by uses dieadwdbegr 2§PAal
disc, and a nagnetic |ayer nmay be provided on a surface of the resin
substrate. Thus, the resultant structure may be used as a nmaster medi um

As a resin material_of. the resin substira acrylic _resin.,such. as
pol ycar bonate an p%?sylr?etsﬁwgﬁ%tﬁé“gf{y%’gt%,Pé%airr?ydlykyc Forq d(;fhreegfhglsrlﬂac]h as

pol yvi nyl chl qr,i d iyl chl or] ﬁQqu e resin,

anor phous pgk%l g%&;l‘% Svgg%}s!_%grlagﬁ%gl ?taégéd&?i e pgﬁggén uas%%?fﬁg_?y%gr%hoenate is
preferabl e LRciRrdHQhatdM ShhY, tieSislaNGht dkIRASILA 3l abt ey 204, cost.
In the case where a nolded conponent has burrs, the buris are renoved by

burni shing pksPelkeling, adhRe-daintidcdafiaths PRL 8L BURLEHSiONS PP ihe
resin substrate is preferably set wwthin a range of 50 to 1000 nm nore

preferably resihi such laange19éadthaite 508 punymBieyIasd tiadrediau, i $i0pt ai ned
by coating a nagnetic layer on the mcro pattern of the surface of the
resin subst gateridéeesfiarsmit aa el yvheyhagneti e laydepol gviparlf enbdetiden such
a manner that a magnetic material is grown by a plating nmethod or a vacuum
film grow kopelimwel. wiposh Fercinudescrrhacupal evbpfomat poly egttdrodpdathe
sputtering nethod, an ion plating nethod and the |ike. Meanwhile, the

phot o- fabr téieicsm henbed- | Bolyaarberahplie pysderabhedn tarmsuehhanhdiner t hat
photoresist is _coated on a snooth surface. of a plane-shaped substrate, and
a pattern iﬁeééEB?H%%&%?WﬁWﬁ+°“PﬁPBF%h&Y%ﬁd8?@%31EBF%P?%ﬁ?%kF%Wa%%b3§hre and
devel opi-ng processi ngasgsi n '&&pot'o mask in %%ci‘,%rdance wth the }E)lar}&.ern of

servo si gnar:égnponent urr Urrs are remove urnishingorpolis

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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Subsequently, in an etching step, etching of the substrate is perforned in
accordance with the pattern, and hol es having a depth 3 @<FepbesnBep42004
equi valent to a thickness of the magnetic |ayer are fornmed. Thereafter, a
magnetic material is grown up to the surface of the substrate with a

t hi ckness equivalent to the depth of the holes b)é a 5I ating nethod or a
vacuum fi | megidwEhemet hod® WAL CFPesfcIUfddde Fagaehum c98por atf ofCiRthod, a

sputtering thod, an ion plating  nmethod and the |ike. Nex th

hot or esi ot T TPaRb S 20y SR T O 2 g RGAVRd P e BN M 8F Tife
substrate is _polished., Thus, byrrs are renoyed if they, exi t he
surface of ti S%BE? M Pt P EHES PR e BV NG e,n\éag%iatglc?r ?S%!F%?(\df\?mttlhfea%% Ui ven
for the slave iLum. 2. t LU td i ppgnetic
recordi ng rré i%%}qagrmi mr%ﬁgfi %ﬁ??ﬁﬁ?ﬂ%%ﬂ%&@%‘%@%&z‘ghlrr%glgﬂm I'S E%Jsed.

As the coatj @gcwrp%vg‘sgpguﬁ REEREET ATs B diiTin gBndBAAINL AN JuhB1 AR et

such as a high density exi ble disc is nentionéd. As to the netal thin

fil mmagnet inG thegQd 61 B U0, tid S Al de@Y st GaRtdrov @ a 11 ERR & Ta,
CoPt Cr NbTa, CoCrB, CoNi and the like), Fe, an Fe alloy (FeCo, FePt and

FeCoNi ) can skehuaehr@Stie Fagheté of niicesid tradeNte pol helsal matiard , absrimve
hi gh magnetic flux densities and nagnetic anisotropy in a direction

i dentical t@ame diemecéd aif ahevhexhmignehicthé islutaappbf cidid eubétheteiisection
of the magnetic field application is parallel to the surfaces of the

mast er medi tmcattiefihe slave nediumin the case of intra-recording, and the

direction of the magnetic field application is Perpendi cular to the
surfaces of 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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t he master medium and the slave mediumin the case of vertical recording),
these materials are preferabl e because a clear transféer Deggmbie peP£or ned
by using them To allow a portion (supporting 17 3 Decenber 2004 body side)
under the magnetic material to have necessary magnetic ani sotropy, a
nonmagneti c base | ayer should be provided.,6 This nonmagnetic base | ayer
needs to be BP¥CHEF Wwitden e FagRetic MeaGEIaL toBA OPeCrSAT MRt Ur e and

latti tant. To allowth , icb | to h the .

crystal StroRAPEaRE thac-Ramet s PREE KOIRE AHEUE Do R ne TRbnet | c

| , O, OTi . O Cr Mo ' the like | d

oY ai hbel o CBIABY B 1275 8YSRa e 2 ForoBramad i <5 hern
tict f i Nt i h

eval uat o okt ¢Lor e e bate FES S | AHEIY] BBnfitne =20 RAF ne

[ Exanple 1 %n%gthI@EaHEQ%%ECt& haps ek %ﬁé’QQyQEaP%‘EQ}lgEu}%Qnﬁéﬂ{%"hes 1

to 8 as a slave ' nedium a high density flexible disc (Z 250) e

mar ket, Whi GhareS18BdEObofs COAM 2RI LYNE oFEh &R idSPsyer,and, i gddi al
magneti zati on (DC denmagneti zati on) was perforne t herefor by use of an

el ect r omagneatocappesed, Usrae, tinatl ,arpeak tRgNEkeCis fdseladd strength coul d be
398 kA/m (5000 Ce: twice as nmuch as He of the slave nediun). The sl ave
medi um was pressetleteidlrdlioy, i ¢xamplee IkoSeandrbaptrative eRempiost eramedi um
by use of the rubber-made elastic nmenbernmade of rubber having a Young' s
nmodul us and 2a afhtbkrreamnetihi thanaferyaethef fafr thachresempliavastibpowwrd n
Table 1. Then, in -

shown, and evaluation results of the properties thereof are shown
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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this state, a transferring magnetic field of 199 kA/m (2500 Ce) was
applied to the slave nedium and the naster nedi um by usdesernbere2004

el ectromagnet apparatus in a direction reverse to that of the initial
magnetic field. Thus, the magnetic transfer was perforned. 18 3 Decenber
2004 In addition,, the applied_pressure was varied faor each exanple as
shown in TaBPReadditioa. ?éPpﬁgﬁglﬁﬁe\ﬁ/ﬁgrﬁr@ﬁ‘a%Hl%‘é LRTSEATHEFRBLAGE On a
Ni substrate_havinp n.uneven pattern, a magnetic layer with 30 at % of
FeCo was pr&@PHEdlgdéﬁﬁﬁe a thickness of 200 nmat 250C. The pattern

formed on the moaclic, Javel has, e LOLLaWA'g, hapeu,SPRSLILEa by o || nes,

each having a wd imoare ext dialTy "wt a range of 20

to 40 mm frem %Qﬁs&ea@eehagin%% fgh&Gen %fa_t%grﬁgLgaknaigﬂggwaﬂayeméwtﬁ val of

the lines at 'the | nnernos osition, which is 20 nm di stant radi al from

the center %ft%tgg F&ose,asigrévi%ewgom& tah?&iélbr‘?eéga%&eﬁbg ARYES 2¥ES,

prepared by a sputtering nethod. Here, e preparing tenperature was

set at  250@heAba Slitnt B6HG BH @SSUREGWAS cSBiyad hds el ot A nglsn&lfe NTOr 1)
and applied power was set at 2.80 WCM2. [Conparative exanples | and 21 In

the magneti gecanrségr1ehhads Ofefachadfing e E@pabat § vign, @xanpkesndeand 2,
the sane slave nedium and naster nediumas those of the exanples 1 to 8

were used. [madihelgonpaiatd venexafple to, 40 el edmsheccarsmyest the &Gidower
Young's nodul us than the exanples and applied pressure and thickness equal
to those of athanecusdl tntervaln fhe Tomparat ¢ dhexhipteal thehéneemsest

menber has a hi gher . .
position, which is 20 mm distant radially 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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Young's nodul us than the exanples and applied pressure and thickness equal
to those of the exanple 4. In Table 1, as an eval uati oh HeserRbarf 8P04si gnal
m ssing", that is, for a close -contact property, magnetic devel opi ng
solution (manufactured by Sigma Hi - Cherri cal Inc. ; Si gmar ker Q was
diluted 19 3 Dectenber 8 ten,ti rres ‘g utlon was dropped on the slave
medi um t hat R&Y lB‘&?n SUfj stac]'tuclfdofl grf’rﬁ%‘ﬁ PPcths giareme H??‘éd‘adThen
"the signal _m SSI eval uat ed base ariati.o t he, edge, t he
devel oped tr3Rg esru \éﬂ'?én%ﬁ hea%eeﬁloc gfﬁﬁ% “Wad” &géf‘% 5 t erF el ds
of view randagly, ggnqgmﬁ A1 feLont LAl od BRELESLENGE, o 0L 6F ASCORE Bl .
t ave

rragnl fication he st gnal m ssing exlstlng e S I um

From the di agRL&fevbiOhel e AdREELY STUBRLANGR, Saer;_t%t Qfgﬂla%sgeéb&% a he

signal missing portion, which exist on each signal nmiSsing portion,

expansi on r aia%;OtéH @Leiésl@QX&févﬁ}éanmﬂf uhBer & amékef@ﬁdlglﬂeéffé?&n\@%s
cal cul at ed. an average Drel obtained is a good value, which is |ess

than 10% theieveddaid 80 mab8sil datdivnSHOWO f)r the SYRR0 i ingl dxidtangrel is
within a passable value range of 10 to 20% the evaluation result is shown

by the synboh thA'slde méeivbr.elFrios tet dbapassabbe thal adhemitigCdhurexeeeds
20% the evaluation result is shown by the synbol "X'. Moreover, as

eval uati on ofna theudfasetsr dpef ttheofidird siaving wedicinh, whichaeeisowghness
Ra (Ral) of the surface of the slave nedium not having been subjected to
t he magneti cetrhasfral ssniggwnarédon, Bndepanheoronadi ¢ Poek (of 0eath Of/d he
exanpl es and conparatlve exanpl es, . close contact and releasing are
iterated 1008 ttil'lr?eglgza?.l fnﬁés%ortlon was calculated. If an average Drel

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 Ré (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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master nedi um and sl ave nedium Surface roughness Ra (Ra2) of the surface
of the slave nedi um havi ng been subjected to the cl ose® RFREr gRE4t he
rel ease is neasured. Fromthe above, an increasing ratio Rin (=
100x(Ra2-Ral)/Ral) is calculated. If Rinis a good value, which is 2% or

| ess, the evaluation result is shown by the synmbol If the Rinis wthin a
passabl e valPle tRH§E2OFEBIHTBUEL Péc by gL he val thtPenRtResul t

is shown by.the synmbol JA'. Lf the.Rin s no passabl e val ue. which is
% or or o, ‘P SYARIEEPOn "PaLEr iy iR e B CERE BRe o Bl e L
Furt her nore,, evg{l)ggti oqlhgf "%Jorab,i*j,ty of the master nediunt is perforned
in the fol | oW ﬁg marﬁ‘?’er. &% he conditions of each of the exanpl es and

conparative exanpl;e,%thé&?oz%',%%%ﬁ%EéﬁbfataqraMfi{f&@eﬁ@m%@eiﬁsa}gﬁﬁd 1000
times for the sane master medium and slave medium Thereafter, the surface

of the mast gls g@didied i ORsebyesh g hddder figlads fe ¥bEW H33RAAUH Yadinder a
differential 1interference m croscope at magnification of 480. If the

eval uati on Jreghétestainpd e@0DE \Ringe rWbEV € xaBpDEs | a5 §POES ntabrashe@n or
crack of the nmagnetic |ayer were observed in the fifty fields of view,

t he eval uat ithie relSehse isxeshownatnd tl@osyibed o3 thefsdhe rensalesratnbdbumr esul t
is a failure value where three or nore spots of abrasion or crack of the
magneti c | aped adeee osEnped Thehea e udhieosuryiand f tke glpmerbpedfensynbol
"X'. As is understood fromthe results of Table 1, in each of the exanples
| to 8, wheri¢ eheerwithly Ifd frgdiiaids eheieHi wadesdygmfen adigfprresipt essure

of the elastic nenber is within a proper .range, )
interferencemicroscopeatmagnificationof 480. If theevaluation

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,
the evaluation result is shown by the symbol "O“ . 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.
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the evaluation result f or the signal mssing is good (0 ) or passable (A
, and the quality of the signal transferred to the slavéafgggm 2084good.
Mor eover, the evaluation result for the surface property of the slave
mediumis al so good. As for the durability of the rraster medi um except

for the exanple 6,phere Jﬁ% appld eqanﬁgf%g“%aﬁa%ﬁb' ch 19fn tF‘xarrpl es

1tob5 7 and 8 shows a goo resul t e exa ®to 4,

good resul t sy @G Qbﬁn@dﬂ% ofknd QF&&E@%&QQ% 1@e§c ?erﬁéltlﬁpopa%m a'}erdhe

conparative exanple 1 where the Young's nodulus o astic nber is
extremely | oW ciCoRRPasadp1W i hitdie exanphs dediebestie a%rapkhsduﬁr&%%%e and

the thickness thereof are equal to those of the conparative exanple 1, the

anmount  of siEAREMEESERGI So ltAbEE oL 1i1RadbRgats: B dathmB | thdlFRunthe
surface roughness of the slave mediumis slightly deteriorated. Moreover,

in the conparfatiigeabxaigieg?i shargeihel &Lty sonddHASes0it ! el &) ashieC
menber is extrenely high, conpared with the exanple 4 where the applied
pressure andsudfecehrokstessst hergef saaee agpdlum o $hiese1ef débericorparat i ve
exanple 2, the anbunt' of the signal mssing is larger, leading to a bad
result. Al sdfonseresurimdae cr@mglﬂrnéége ofxanipd es? ahergethafobsg detrerdudnat ed.
22 3 Decenber 2004 TABLE 1 Young' sAppl i edThj ck-nSi gnal SurfaceDur a- bi
Exanpl enodumsbh%%aﬁéég Heg‘gFﬁdﬁr%iﬁ'err@t“IqltYth(qﬂ’a) PRy ith 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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(Pa) (W R n(% Exanple 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. 9x 1D NBFHPEI( @POL0) 53
Exanpl e 42. 9x10+4. 6x100. 59(0) 2(0) 1(0) 103 Exanpl e

54. 8x1046. 2x142. 013( A) 2{0}0(0) 54 Exanpl e 64.8X10+5.1X102. 06(0)4(A) 4(X) 53
Exanpl e 74. 8X10+3. 9xI 00. 0517(D) 3(A) 2(0) 53 Exanpl e

84. 8X10+3. 9x108. 06(0) 4(A) 1(0) 53 Conparati- ve exanpl ed4d 3X104

1.0x105. 721(8¢A) Q(0) 5 . 1 Conparati+ ve

Exanpl ei o' 3X104" 6x100. 523( X) 7( X) 0( 0) 23 3 cenber 2004
Young's |Applied | Thick-n | 8ignal |Surface |Dura-bi
Example modulus | pressur | ess missing | propert | lity
(Pa) e (mm} Drel y
(Pa) (%) Rin (%)
Example 1 . x10° )
P 6.0%10° 11.0%10° | g 4 3 (O |2 (O |0 (O
Example 2 - x10° )
P 1.2x10° 1 2.3¥10° 45 4 § (O |1 (O |0 O
Example 3 * -
D ?.8*10 ?.9*10 2.0 7 (O) 9 (O) 0 (O)
Example 4 * -
P 2.9%10° 1 4.6%10° |5 o 9 (Oy |2 (O |1 (O
Example 5 * )
P 4.8%107 16.2x10° |5 4 13 (A) (2 (Oy jo (O
Example 6 .8x10" LAx10°
£.8x10015.1x10° 15 9 6 (O |2 (&) |2 )
Example 7 * -
P £.8%10° 13.9%10° 1 5 o5 17 (A) |3 (&) |2 O
Example 8 * o
P 4.8%10° 13.9%10° 15 ¢ s (O |4 (&) |1 (O
Comparati . .
ve example ?'3"10 ;L.OX10 5.7 21 (X) |3 (A) 0o (O)
1
comparati | .04 |4 6x10°
ve Example | ;o 3 0.5 23 (X) |7 (X) 0 (O)
2
23



What is clainmed is: 1. A magnetic transfer nethod, conprising the steps of:
preparing a nmaster nedi um bearing information signal Sijg %re%gﬁ%‘ieggz[ﬁo sl ave
e br

medi um al l owi ng said naster nedium and sai d slave nedi um 4ought

into close contact with each other; and applying magnetic field to said
master nedi um and said slave medium thus magnetically transferring the
i nfor mati afhatd gRaksadhegaisk master mediumto said slave nedium wherein a
material having an elastic property is nounted on one surface of said
sl ave medi um opposite to the other surface thereof contacting said nmaster
medium and a pressing support nmember is nounted on said material with a
pressing s face ncheeedt comtabdd ngptsadd oameriding wded stebasbfe property
bei ng such as to deformin accordance with a surface shape of said slave
nmedi um when a cont aptepaessur e | snastenl | egdiomsabdapihgr i ahfanehtion estore
to an original surface shape thereof when said slave mediumis rel eased
from sai ccigmstler nedi um wherein a surface of the material cont acting the
sl ave nmedi um has a convex shape; wherein the surface of the nmateri al
contacting the sl avecpedingmahadavhemedinex shape prior to contact pressure
being applied to the material. 24
allowing said 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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3 Decenber 2004 METHOD OF MAGNETI CALLY TRANSFERRI NG | NFORMATI ON SI GNAL FROM
MASTER MEDI UM TO SLAVE MEDI UM ABSTRACT OF THE DI SCLOSURPSAemtgwe 2084
transfer nmethod for magnetically transferring information signals such as
servo signals froma nmaster nedium to a.slave nedium capable of reducing
a range of signal mssing due to insufficient contact of the tw nedi uns
originating from an adhering substance, thus enhancing signal quality,

when the master nedium bearing an information signal and the slave nedium
are brought into close contact with each other, a transferring nmagnetic
field is applied MMEH@mwFtMEmmuramwwm»m rINTORMATI O or mat i on
signal fromthe \r;?aiter nedium to the slave ium_An el astic nenber made

of a materi al %N%\’h %ﬁe%tbﬂ%s%?%ﬁé@?w”q %O %LZ{VOE d& i n accordance

with a surface shape of the slave nediumduring contact pressure
application and to restore tasanrRA@I Qi MHE BLsdlas®R8hape t hereof during
rel ease of the slave nedium fromthe master nedi um can be interposed
bet ween a back of At hegneiavéraesfemmeatdiod peessigngtsgridyetvinsf gneggi ng
support nenber. Figure 1 25
information signals such as servo signals from a master medium
to a slave medium, capable of reducing a range of signél missing
due to insufficient contact of the two mediums originating from
an adhering substance, thus enhancing signal quality. When the
master medium bearing an information signal and the slave medium
are brought into close contact with each other, a transferring
magnetic field is applied thereto, thus magnetically transferring
the information signal from the master medium to the slave medium.
An elastic member made of a material having an elastic property
sa as to deform in accordance with a surface shape of the slave
medium during contact pressure application and to restore to an
original surface shape thereof during release of the slave medium

from the master medium can be interposed between a back of the

slave medium and a pressing surface of a pressing support member.

Figure 1

o



