7 March 2006 MASTER | NFORMVATI ON CARRI ER FOR MAGENTI C TRANSFER BACKGROUND
OF THE I NVENTION Field of the Invention 5 This invention relates to a
master information carrier carrying thereon information TMadseh 2008nsferred.
to a slave nmedium Description of the Related Art In the magnetic

transfer, the magnetization pattern representing information (e.g., servo

i nformtion) carriefabys® mrbRuiRFhPLakRIA! TBK ARGHATL SkaistpgROnet i cal Iy
transferred fromthe nmaster information carrier to a slave nedi um by
applying a transfer magnetic field to the slave nedium and the naster
information in close contact with each other. (See, for instance, Japanese
Unexam ned Patent Publi cati orsdNaerINDL 298 ne 6888%k1dp. The master
information carrier enployed in the magnetic transfer conprises a base
sheet of, for instance, silicomridbasshe angdenpidd regularity pattern mhlch
IS forned on the base sheet by a magneti¢ faterial through

phot o-f abgi cat i on, Tisiput irefdnigodr rel£hisNGo addms SfHreSeIFosmétieon Hetngti on to
be transferred. 20 It has been proposed to forma master infornmation
carrier by photying hbgraphyniMinchibastdbentaimplfeysedi its 4 kaalé elediofh.

sem conductor or a stanper nethod which has been enployed for producing an
optical disc stanper. |t isDespoptdant ¢f theeRahgeet Aettransfer that the
signal 25 transferred to the slave nedium by the nagnetic transfer can be
accurately read bylm rtheordgnptiandtransieducitiyp dmhyeetiizawhdrh pelibedn Mar ch

2006 sl ave nediumis | oaded. ,
' representing information ({e.g., servo information) carried by a

10 master information carrier is magnetically transferred from the
master information carrier to a slave medium by applying a transfer
magnetic field to the slave medium and the master information in
close contact with each other. {See, for instance, Japanese
Unexamined Patent Publication No. 10(1998)—269568)

15 The master information carrier employed in the magnetic
transfer comprises a base sheet of, for instance, silicon or glass

and an irregularity pattern which is formed on the base sheet by
amagneticmaterial through photo-fabrication, sputtering or etching

and represents the information to be transferred.
- 20 | It has been proposed to form a master information carrier by

photolithography which has been employed in the field of

semiconductor or a stémper method which has been employed for
producing an optical disc stamper.

It is important in the magnetic transfer that the-signal

25 ‘transferred to the slave medium by the magnetic transfer can be

accurately read by a recording. and réproducing drive in which the




Fromthis viewpoint, it is necessary to enhance the transferred signal. ~
posi.tioning accuracy by accurately positioning the slave nediumand the , -
master; information carrier with respect -5 to each other dridagch 2006
. positioning aceuracy of the-transferred signal . Is such as to ensure that
the transferred signal is positioned in an- area where the drive can -read
the signal even if C{.he master, information carrier and/or the slave nmedi um
i s def or med B9VEHEL B2 1037FE: change upon magnetic transfer. 10 The sl ave

~nmediumis generallLy a g+exi bl.e di,.s% or.a hard disc. The ba%e she&1 of the
flexible disc is geler aMty SFEMEtrc ¥ 1 A7 JRCHSE3%f t?’E‘ﬁn‘?’E?\‘Foi e

aram d. wher base. sheet af .the hard disc.is of a_hard sheet ,such as
of gl ass or%g?ﬂém&ﬁrlﬂ% Sﬁr%'ggoéﬁ%t&?lé}ﬁg Pt Her Rﬁlac&ﬁgﬁ@oﬁo%{htc}%f‘gbase
sheet of ! Nens! AgRALUM Liadhe MsEEAUTEIBY: L8 d v 6s e dlensi ons
of the~master the intfornmation carrier changé w f “fhe dﬁﬁierenc . bet ween

the. - enviroppRAbalorhePRRAEILYE ﬁomri@itbelﬁgl AJ&%Q%E irt]-__hx RahL AL LS kL red

(mastering) and the environnenta rature the signal 1Is

transferredibosidheas! @y ens@i ¥hke WhieC br20- £130gesi i POShti bR the

signal -transferred to the slave nedium In order to fix the position of
the signal bnamsdLhedlet thd hBriShaysen ARG Whe bighs REERSSArdhd tagestrol the
environmental tenperature, during. magnetic transfer. However to strictly
cont rol. 't heihBmratadnrtierngndfer 3heps1kos! wshing ibedshgmedi byt taasfer is
25 difficult and adds to the cost.. That is, resist is coated~on a silicon
.sheet, the btéipegatushedtange7uddr algB8O6ic transfer. - .

! 10 The slave medium is gen'eraliy a flexible disc or a hard disc.
The base sheet of 1t:-he flexible disc is generally of plastic film
- R such as of PET, PEN or aramid-whéreas the base sheet of the hard
disc is of a hard sheet such as of glaés or alutninufn. The coefficient
of thermal expansion.of- the base sheet of the slave mediﬁm is as_.‘
15 required by the drive.
The dime,ns.ions of the-:ma-‘s.ter informatié:n carrier cha'n.ge with
.the difference _ between  the =envii:onmental te_mperature_a when the
if.‘i_J:regrul‘ari\I:y pattern is. formed (mastering) and the environmental
| temperéture when the signal is t-ransfe;:'red to the slave medium, rwhich
-:ZD changes the position 6f the. s-ignél transferred to the slave medium.
In .oz_:der to fix the“posit'ioﬁ of -the .signal transferred to the‘ slave
| medium, it is 'necéssafy to control the environmental temperatﬁre‘
rduting‘ magnetic transfer. ' However, to strictly control the
| temperature. durlng t_l}el-;s-teps including the magnetic transfer is
| . 25. -diffic':ult- and adds to the ncost.'

- That is, re_si.st is coatedon a silicon sheét,. the silicon sheet




coated with the resist is inagew se exposed to an el ectron beam and then
the silicon sheet is devel oped and washed, thereby formng .an original
mast er bearing thereon a pattern representing informatiofMaclh2006
transferred to slave nedia (mastering step). 5 Thereafter, the original
master is plated with Ni or the like, whereby a base sheet bearing thereon
a duplicate of the pattern on the original master is fornmed. Thereafter
the base shéetteds Wétp-lan‘ii@j rRRLE dEsilnEEvisEzexparedatoragnel ¢etjoaybeams f or med
on the surface of the pattern, thereby obtaining a naster information
carrier. 10%fh&DERI RN COR Shret rissigtelorpd andnthsiiest ihsgeby fosminte
thi ckness of the.resist |layer in the mastering step correspond to the
depth of th&"i r¥egulari fFShat t HeATHRY t KESFPomI araBiEerinf BIRRESEBRI S ar ri er
he el egtron beam determ nes the

dth iti f th i st dt
foqul ar i SPHOTERAGH T Ko e R fe ALE L Reca1 gRastar BE SEeTke oned.
A di ngl hi . of h i.st .l E dth iti f th
forst crpoBaet s Pk AFRR P e R e BTk Db e B3Rer uhPedy For
t hi : i i .t tL 1 1 whi ch
et ol 8 e pEbabt sheEEaR8 thel-Cob's Bup B LIRS AL EORLR e USLERII 7

high initiaha&stis E&Tllzeglrt Rekrel ?teé & té-l'geettrﬁar%;a%{rpeati%pa WOl &£

transfer nmagnetic field is app to the nmaster mat'ion carrier and

(the sl ave spAl i nGd@88 COVACEs Wolllo@ N AL et cal e st GPRLALLE | s de

.the magnetic transfer apparatus tends to rise due to repeate cont'i nuous
magnet i ¢t ransdedl. odddinihg & absedrbinftaht 98N2Le8r by 25 various systefns

of the magnetic transfer apparatus itself and/or heat generated by
‘repeat ddl y bringithg thickiassesr ivhkors@idtonagar TRy di sk idR06f the
thickness of. the resist layer in the mastering step correspond to

- the depth of thfs irregularity pattern on the final mééter information
carrier and thé position of the resist exposed to the electron beam

determines the regular disc_ position in which the slave medium is

15 = to be positioned. Accordingly, the thickness of the resist layer

- and the position of t'he-l;esist exposed to tﬁe electron beam must

‘be accurately controlled. For this purpose, it is necessary to use

a temperature .control systeni which controls the environmental
temperature within 25°C. & 0.1°C, which result in high initial cost.

20 Further, in the magnetic transfer step where a transfer

- ~magnetic field is applied to the master information carrier and the

g 'élave medium 1n close contact with each other, the temperature inside

- the magnetic transfer apparatus tends to riseﬂ due to repeated

| géntinuous magnetic transfer. This is caused by heat generated by

© 25" various systems of the magnetic transfer apparatus itself and/or

- heat generated by repeatedly-bringing the master information carrier S




and the slave mediuminto close contact wth each other. \Wen the
‘tenperature inside the magnetic transfer apparatus rises, also the
‘tenperature of the master information carrier held by the7Mem¢e2006hol der of
the magnetic transfer apparatus rises. 5 If the tenperature change can be
held within x'0. 1C during steps including the magnetic transfer step,
there arises no problem However, in order to realize such a strict

t enper at ur e2BSATEoFlave FRLivymiptaicless copEagie giih expchppihar- c 41bep, thene
tenperature _change can reach 2.5C a day, and about 5C a year, and it is
required thé?ml?ief}fattﬁée RS eRPdde HAInehéc F§§P§¥exl aperravg JEII"F@Spc?SllSPltd‘ﬁ’ of the
resist exposed to the el ectron beam can be accurately control I ed in spite

of a tenper SPTRTAUEHEARE 8°SIRIT AN RQABRELOTHELLE &Y ' THEAPYPS™yS % a har d
disc, flows. i sequence al ong, | i ne includi ng. a varnishing step, a

magnet i c trgﬂgq gtg"b E Flc e k) ttrﬁgsf‘?lf(é‘pﬁ’ﬁf‘eF slirﬁe’“sﬁﬁgnetl c layer is forned
on the se sheet puttering or_the Wi.l e l.ong the
line, terrperId‘tbi{]]Fl SrPPRat aﬁga‘?fﬁjlcﬁ %Beeg’@rlrgssz St %ﬁt‘?g ’gﬁual to
hatof tnge LA IBLLAR. £l LS A ITRdLANSLY et oLent gchidg Che

magnet i c tran depending upon the rranu urrng speed 20

and/or the Leparh qfocf,]fb%_a £1Pea HOBRYRH, 4 QLpLL] ELbleCRNLL Obat 8, Laigper at ur e

by accurately contr e tenperature o overa I ne i ncl udi ng

the magnet mlﬁlraar@s%rletre Bu SO PR RESEE), NEnd RenSySieR a9 b dfner ating
‘heat is difficult to put |nto practice. Accordingly, when, 25 i nst ance,

~the environpapak 2 ernpar giyr enddbbig b€ H%%‘?ct | £nd &Ealesf:&qm%reeeuae 30C,
the tenperature difference fromthe masteri ng March 2006
10  the thickness of the resist layer and the position of the resist
exposed to the electron beam can be accu_rately controlled in spite
- " .of a temperature change to such an extent.
The slavemedium," e.g., a hard disc, flows in sequence along
-a line including a varnishing step, a macjnetic transfer step and
'15 the like after the magnetic¢ layer is formed on the base sheet by
sputtering or the like. while conveyed .along the line, the
‘temperature of the slave medium becomes substantially equal to that
of the master information carrier immediately before reaching the
magnetic transfer step though depending upon the manufacturing speed
20 and/or the length of the line.
| However to strictly control the temperature by accurately
controlling the temperature of the overall line including the
magnetic ‘transfer- step- and/or suppressing the systems from
ngne'ra-ting heat ie-difficuit toput into praci:ice. Accordingly, when,
25 _for instance, the .enVironmental .tempe-rature during the magnetic

) _.-tr_ans-fer step is 30°C, the temperature difference from the mastering




step beconmes as large as 5C and the master-information carrier becones
different in dinmensions due to thermal expansion fromthe original naster
produced at 25C. Also the base sheet of the slave nedi um{March H¥)¥6ance, of
5 alum nmumor glass in the case of a hard disc, and PET filmor the I|ine
in the.case of a flexible disc) thermally expands during the nagnetic
transfer steptemigcanen ashdaspgnas 5€ andirigieemasiby Anfhrmatignacarriehe -
position of the transferred signal on the slave medium is_shifted fromthe
correct posikeemeshdifferpat tirndirensions sdumap @@WIWPBES%F‘-W%EB% due to
the difference between the coefficients of thermal expansion. SUMVARY OF
THE | NVENTI ONeiEriipedli mashes EFOWR?d Ated?Con seek to provide an | rrproved

mast er - |nforrrat|on carrier for netic transfer which all.o

i nfor mati on carri &tSPotNGdgHet F"&e‘? Shsths S\Rﬁ ‘E":H“%ﬁ’i“@\/\éf‘?’b ing %riﬁeé ?ﬁ

posi tioni g cyracy of .the transferred_si I rrespe of thermal
expansi orf andFBFHA P aE gy ﬁﬁ?l%eo‘f’ftah 8’r 3 g‘%’m n cgﬁ i er

duri h f h . |
envi P%nﬁmﬁta Fonpas Bres S, A hun 2ok ipeaelly ZepaB BBt on,
there is pr gxaog%gl? rgﬁ&eg{ OruBluN G !L&Ealw% q}aﬁgf@fﬂeﬁeﬁl fnpase

sheet provi reépresenting a’sig a magnetic |ayer

formed on the.pat taldoaRtlioh bEcHs PAMALLLAR o - ioiBhe L9ado Skasgn Medi Um

in a close contact he master 1nfornation Carrier, wherein the
| hrrpr ?ve;retn}] 1%039{ft%%5f£$1@tthé r@or%‘éf:fﬂd'éllﬁﬂén %e&@%ﬂ@kr&i%@ﬁé&@@:ﬁalt he base
sheet o e
' 10 -is to be positioned due to the difference between the coefficients
of thermal expansion.

SUMMARY OF THE INVENTION

Embodiments of the invention seek to provide an improved

: 15 -master information carrier for magnetic transfer which allows to

information carrier for magnetic transfer which allows to

ensure the positioning- accuracy of the transferred signal
irrespectivé of thermal expansion and/or thermal deformation of the
master information carrier during the magnetic transfer without

. strictly controlling the environmental temperature.

In accordance with an aspect of the invention, there is provided

a master information carrier which comprises a base sheet provided

with a pattern representing a signal and a magnetic layer formed

.in the pattern and is_. for transferring the signal to a slave medium
in a close _contéct with the master information carrier, wherein thé
improvement comprises that

the 'coéfficient of thermal expansion of the base sheet of the

5




7 March 2006 master information carrier is in the range of 5 X 10-6/C to 25
X 10'6/C, and the thermal expansion difference in different directions of

t he base sheet of the nmaster information carrier is not |'aMpech200n 5 8 X
10-6/C, the base sheet of the master information carrier is of pure N or
Ni -Co containing therein a slight anount of Co. In this specification, "the
thermal expansion difference in different directions of the base sheet of

" the mast emastegrinforsationcesrieris ingdesange of XaPede tostoedd 4Cwaxi mum
coefficient. of _15 . 20. thermal expansion and a m ni mum coefficient of
thermal ex@¥%hsion in various directions parallel to the surface of the
master information carrier to be brought into contact with the slave

nmedi um . Pr ef er &beytheranadoerparsian dbfieranaeain cdiffesenh drephtonned sheet
of the master information carrier is in the range of 10 X 10-6/C to 15 X
10- 6/ C . \Whenbease shast afhtbe nstenclnfpsmationicormaer of pak desger $hap  pure:
Ni or Ni-Co co_r%tgi ning therein a slight amount of Co, the coefficient of

t hermaP ex@Ad8i 66 0f the base sheet of the master information carrier is
stabilized at a ase sheet of the naster

: _ I?_?lutbégeXl?‘-EG(é - gﬁeV\hen the _
i nformation carrter-1s &f°F - PRI APAGETREW F26BYEORS Bl e of NI,
e coet [genhuohe MeEIlampataomelsthe, tongahsebudl sheugmster
' | In this specification, “the thermal expansion difference in
different directions of the base sheet of the méster information
jp carrier” means the difference between a maximum coefficient of
thermal' expansion rand a minimum cpefficient of thermal expansion
in wvarious | directions parallel to thé surface of the master
information carrier to bel brought into contact with the slave medium.

Preferably the coefficient of thermal expansion of the base

15 sheet of the master infqrmation carrier is in the range of 1Q>< 107%/C
to 15X107¢/C.

When the base sheet of the master information carrier is of
pure Ni or Ni-Co containing therein a slight amount of Co, the
coefficient of thermal expansion of the base sheet of the master

20 information carrier is stabilized ét about 13X107%/°C.
Wheﬁ the baée sheet of the master information carrier is of
' Fe—-Co-Ni. containing therein 60% or more of Ni, the coefficieﬁt of
thermal expansion of the base sheet of the master infoma'tion carrier
| is stabilized at about 12X10°/°C.
25 It is further preferred that the ratio B/A of the coefficient
o - B of thermal expansion of the base sheet of the slave medium to the
coefficient A of ‘thermal expansion of the base sheet of the master
- information carrier be in the range of 0.3 to 2.1.

6




It is further preferred that the ratio B/A of the coefficient B of thernal
_expansion of the base sheet of the slave nmediumto the coefficient A of

t hermal expansion of the base sheet of the master i nfornbMaosh 2006ri er be
in the range of 0.3 to 2.1. 6 7 March 2006 When the coefficient of therma
expansi on of the base sheet of the master information carrier is in the
range of 5 - 25 X 10-6/C, and the thernmal expansion difference in :
different directi"bas Wic rpeflipisat sifethemmialt ¢rpangdorrof Brobaseidectarri er
is not larger than 8 5 X10 C, shift of the position of the transferred
~signal on t&é theaveterdafonmdtriom edrienrisebt thoshngewivherd® X He fkansferred
signal is to_be positioned due to the difference between the coefficients
of . t her nal 2%k phan dherang=rans ica HELarene h A EFuired Heerbtns Ak thfast eri ng
step and the magnpetic transfer step can be suppressed, 10 whereb bhe
posi ti oni ngbaﬁ?c%P%%’i/ off UFF\&‘%F%S‘F‘@PF&P?PQ?F&F 1eantseet qrﬁgrr% ement of
the drive wWthout strjctl contrpLLin% the environnmental tenperature
during the %&Qﬁsgtq'csqlrfér%% Ehe pefiopmtdihe tRaBEF R SR igmpt GOed BV abi ity
of reading the transferred signal .and | gwer cost. -15.We he ratipo B/ A of
The coef f 1 CTERETBEOT CHEr (- SRRSO G LPhE e S he oo T 4T ave

medi um to. t@c?bgci?c;sflltgbﬁéﬁ dﬁ‘e OJO'Eﬁg;[dﬁﬁkere%quéﬁ:iw%@gcghgtg(?%ﬁ?%%‘?ﬂaegk of the

master i nformation carrier Is 1In € range 1S, when

i the coeffi Cliflrferﬂna?f el PES SR a‘??&pﬁ?ncei Wb riifebape rapefle HetihenShkaye nmedi um
e hernmal e

~and the coefficient 20 of tl xpansion of the base sheet. of the master
i nf.or mat i Oy RREEAL stBPPLRX IR Ra RGN c ORI Fe AR AN IR QuPRERekHS

transfer can
10 whereby the positioning accuracy of the transferred signal can meet
"the requirement of: the driwve withouﬁ strictly controlling the
- environmental temperature during the magnetic transfer step, which
results in improved rel'iabili‘r;y of reading the transferred signal
and lower cost.
15 When the ratio B/A of the coefficient B of thermal expansion
of the base sheet of the slave medium to the c':o‘efficient A of thermal
‘expansion of the base sheet of the master information carrier 1is
in the range of 0.3 to 2.1, that is, when the coefficient of thermal
expansion of the base sheet of the slave medium and the coefficient
20 of thermal expansion of the base sheet of the master information
-carrier approximate each other, more accurate magnetic transfer can
" be realized.
| BRIEF DECRIPTION OF THE -DRAWINGS
Figures. 1A to 1C are views for illustrating steps of magnetic

25 transfer employing a master information carrier in accordance with

‘an embodiment of the present invention, and




be realized. BRI EF DECRI PTI ON OF THE DRAW NGS Fi gures. 1A to 1C are views.
for illustrating steps of magnetic 25 transfer 'enploying a master
information carrier in accordance with an enbodi nent of TNergr¥eént
invention, and 7 March 2006 Figure 2 is a view showi ng the rel ation between
the coefficient of thermal expansion and the Ni atom concentration in
FeCoN alloy. DESCRI PTION OF THE PREFERRED EMBODI MENTS Basi c steps of
‘magnetic transfer to an in-plane magnetic 5 recording nmediumw Il be
descri bed wi t h réfigneaée g aviewgahasi ngAhegelaClombetietietlmwosAfiicivit al
magnetostatic field Hinis first applied to the nmagnetic |ayer (not shown)
on t he baseostbermalf expanssilcavandrblie N at2n gonggatohtiant o hAepelfiabl Y.t o t he
recordi ng tracks thereof, thereby 10 magnetizing the nagnetic |ayer 2b of
the slave nmedi um 2 i n DEACRRERECH OF néifn EREZRERREGON EVMBRDBEAYSr ) as shown in
Figure 1A, Thereafter, the magnetic |ayer 32 on the upper surface of the
protruding porti d@sicoftenfe qf magietld ttyapateerty éR theP5anef #E8N®fict he base
sheet 31 of the master information carrier 3 is brought into a_close
contact A5 FHIFIHAS meddsRdiidd Rufeaceied vHE: spiReenediumiauranlincs st ate,
a transfer magneti¢c field Hdu is applied in the direction opposite to the
initial nmagHet PeTFIRPEYn as shown in Figure 1B, thereby nmgnetically

transferring the information on the master .informatjon _carrie to the

Sl ave medi um 2. PniBLHE DRSO RHTEEIS Hrard DY BT S St | n t he
_magnetic |ayer 32 t he ,upper. surface. of. the protruding_.portions of the

i rregul ari t%a%lgf%f.cé‘?gayoerxf t(ﬂ(é)ipss&lp _gLeon %he base shget ofj%he slave medium

2 in one direction parallel to the recording tracks thereof, thereby

10 magnetizing the magnetic layer 2b of the slave medium 2 in an initial

magnetization (DC erasure) as shown in Figure 1A. Thereafter, the
ﬁagn’etic layer 32 on the upper surface of the protruding portions
of the irreqularity pattern on the surface of the base sheet 31 of
the master information carfier 3 is broﬁght into a close contact
15~ x:\rith the recording surface of the slave me;dimﬁ 2. In this state,

a transfer magnetic field Hdu is applied in the direction opposite

to the initial magnetic field Hin as shown in Figure 1B, thereby
magnetically transferring the information on the master information

- ' carrier 3 to the slave medium 2. Since the transfer magnetic field
20 Hdu is absorbed in the magnetic lafer 32 oﬁ the upper surface of

the -protruding portions of the irregularity pattern on the surface

of the base sheet 31 and accordingly, | the magnetic field is ‘not

reversed at portions opposed to the protruding portions and is

reversed at portions not opposed to the protruding portions.. As a

25 result, magnetization pattern corresponding to the irregularity

pattern on the master information carrier 3 is transferred to the



of -the base sheet 31 and accordingly, the magnetic field is not .reversed
at portions opposed to the protruding portions and is reversed at portions
not opposed to the protruding portions. As a 25 result, nAdfeth 2606 on
pattern ‘corresponding to the irregularity pattern on the master
information carrier 3 is transferred to the 8 7 March 2006 tracks of the
sl.ave medium 2 as shown in Flgure 1C. The master information carrier 3'is
general ly dj sc-shaped and has an |rregular|ty pattern of magnetic |ayer 32

r epr esent i ngF2SKST 8F nBS GHa¥EPPHIT, 2 3Y \F(Slog’f‘g?'%lFJ@Hr%ﬁé: si de t hereof . The
master 5 informatjon rrier. 3 1s brou info a e gont th the
Srave. nedium 2 PETARE-GRTEITETEE FHerEs! %san 1Y PR e hon)

of mas information_carri re si Itaneousl br ought

sl ave
"hto a of ot e AW LR e FABIBET {6 e TaT ?ﬁ%erslﬁferepﬁﬁa%ﬁﬁ

transfer inf t.he. o it des of .t he qhne at one
time, and son?rfetotnﬁ%rléﬁon SPJCh ats ¢ S%Q}? rr§f1| or?nc%r%er F'Jé?le tﬁelgaebr ougd hte o *a cl ose

contact M t1\gNne.gt A, af H?ee: ﬁta.%‘@ gﬁgkg é%dclcﬁééte oLt q_%%t ave

information carrirer 1s. rou mnth he ot her side of

d h
the slave medium 3 qitphansf %h%eﬁaé 08¢ 1211N%y APRASEL C( Rt L e

slave nmedi um i n sequence. coe icient o expanS|on of the

base sheet @he@fimed hiep @P@B@rmasragerﬁ%hml%r &aﬁrle:%sla%el Hihheahdnggof S -
25X10-6/ 0 C (preferab y in the range of 10 - 15X10-6/'C), and theé

(di fference hefWREN ANBXEIBND 6ORfddCirail tab SHRIHBL siQXPAISEAD ANea
‘m ni mum coefficient of thernmal expansion in various 20 directions parallel

to\ the surfragguaftd heanBsd e AnFefdtIBhi @) thal dpRisite sides of the slave
! : 10 mediunlat one time, and sometimes, a master information carrier is
brought into a close contact with one side of the slave medium and
then another master 1nformat10n carrier is brought into a close
contact with the other side of the slave medium to transfer
information to the opposite sides of the slave medium in sequence.
i5 The coefficient of thermal expansion-of the base sheet 31 of
 .the master information carrier 3 is in the range of 5 ~ 25X107¢/C

(preferably in the range of 10 ~ 15X107%/%C), and
the difference between a maximum coefficient of thermal
P expansion and a minimum coefficient of thermal expansion in various
20 directions parallel to the surface of the méster information-carrier
3 to be brought into contact with the slave medium 2 is not larger

than 8X107%/°C.

Further the ratio B/A of the coefficient B of thermal expansion
of the base sheet of the slavemedium 2 to the coefficient A of thermal

- 25  expansion of the base sheet 31 of the master information carrier

3 is set in the range of 0.3 to 2.1. That is, the coefficient of




3 to be brought into contact with the slave nmedium2 is not |arger than
8X10' /" C.- Further the ratio B/A of the coefficient B of thermal expansion
of the base sheet of the slave nedium2 to the coefficierl Mardf2ad6er mal 25
expansi on of the base sheet 31 of the nmaster information carrier 3 is set
inthe range of 0. 3 to'2. 1. That is, the coefficient of 7 March 2006

t hermal expansi on of the base sheet of the slave nmedium 2 and the
-coefficient of thermal expansion of the base sheet 31 of the master

(i nfoor mat i ontkeameleexpradpnoxi rhe dasgchherther. ththeharhacpage SRedttS1 of the
master information carrier 3 5 is of pure N or Ni-Co containing therein a
sl i ght anpugeefdficdent ofndhexmal fexppapitonbpt tiherhatie BEFEn3t 64 Yie MHEEBase
sheet 31 of the master information carrier 3 is stabilized at about 13
(12.8 M 13. B)forgatdon/@ITEEF &HaRREPEINAG% CB6RITMEFent of thermal expansion
of the base sheet 31 of the master information carrier 3 fornmed of an '
Ni-Co 10 al loy coWeRi lh@arReihsch 85 B7485NTanth ¢ IT%B}% CeHTHY £3.3 X

10-6/ C. V\hent e base sheet 31 of herra ter |nforma on carri |s of
Fe- Co- Ni°® coht eﬁ’ﬂPHﬁetbﬂePélﬁlé'@ S‘E’n‘é/alcf’rmﬁo SISEONE S cadwtc?gnq

" th I he b h 31 of h 3
| ?seégib. T PR DRE Bt e 0k e TRAE o bpapipd U, RS %‘sses%egeétn”%}5gfrt@%arpf gur e
2, t ff t t
therein 60 2 %@%?Brn%orf"éﬁéf”%r% oufﬁf§5%<’i%ed%‘ﬂc%%?¢i%%ﬁ%{leﬂ hes the
N content. él%“ﬁcbt 0 1? AL ]te,htf%et ﬁgé%f &HE o(%fthetrﬂlg;l %?thgﬁ%ﬂ?rpgk% s 12 to

13. 3X10- 6/ e coe ICI et nal expansion 0 ase sheet of the

20 slave megimpgedissb or GilRafer 12 MReR: dD8aS! 1aves EBENAHL2 dnsadaar d
; .
! 10 alloycontaining therein 99.87% of Ni and 0.13% of Co is13.3X107¢/°C.
When the base sheet 31 of the master information carrier 3
is of Fe~Co-Ni containing therein 60 at% ormore of Ni, the coefficient
of thermal expansion of the base sheet 31 of the master infomation
carrier 3 is stabilized at about 12X107%/°C. That is, as can be seen
15 fromFigure 2, the coefficient of thermal expansion of Fe—Co-Ni alloy
containing therein 60 at$ or more of Ni is about 12X107%/°C. For
example, when the Ni content is 60 to 99.87%, the coefficient of
thermal expansion is 12 to 13.3X10°%/C.

b N The coefficient of thermal expansion of the base sheet of the
20 slave medium 2 is 5 ~ 8X107%/C when the slave medium 2 is a hard
disc having a base sheet of glass, is 20 ~ 23>_<10'_5/_‘.’C when the slave
medium 2 is a hard disc having a base sheet of aluminum, and ié 10
~ 25X107%/°C when the slave medium 2 is a flexible disc having a base
sheet of PET. These coefficients of thermal expansion of the base

25 sheet 31 of the master information carrier 3 and the base sheet of

the slave =medium 2 satisfy 0.3=B/A=2.1. The anisotropy of the

10




di sc having a base sheet of glass, is 20 - 23X10-6/'C when the sl ave
medium 2 is a hard disc having a base sheet of aluminum and is 10 25 X
10-6/ C when ‘the slave medium2 is a flexible disc havi ng ZMaehe2006heet of

" PET. These coefficients of thermal expansion of the base 25 sheet 31 of
~the master information .carrier 3 and the base sheet of the slave -nedium 2
satisfy 0.3 -B/A-2.1. The ani sotropy of the 10 7 March 2006 PET base sheet,
that is, the difference between a nmaxi mum coefficient  of therml expansion
and a m ni nEiF betd shegtenthadt it hEindl fiorpaes Petesn Barimucosditietanitons
parallel to the surface of the master information carrier_3 to be brought

i nto cont ac®f wherdhexransien i yminimyn cpaffjcienf oI Xhrgmal GEPARGOR t he
coefficient, of. thermal expansion qf the base sheet 31 of the naster

i nf or mat | onleaFRFENs3 Jiderhihe RAGHAGA Or ARGe SUrE¥Eh PF PR WAt c
transfer is effected with the ster information carrier and t.he sl ave
oo 2t SEAGRSE G CrETs SEo pebeherF Trotrack SEER kB slaf trdtitench
other, shift of the posiﬁ&gp, f the transferred signal on the slave nedium
2 fron1t%e %0ﬁ¥%@t1p6§1¥' n’ ~there the transferred signal is to be.

positioned due to.the . te at.ure. dif enc . sed,. wher eby
t he positioning %@ggdgg%ﬁg%€£¥ﬁgngﬁ%%%&grngggggﬁgpgégﬁQﬁéﬁgﬁgdyg%ﬁand t he

Sreliabilitysd94 Snd RRLOYEdnoBEROL (i aLridiS {LERCGA UES, ULilCEANRE Detueen
ep an he

the mastering s magneti c transfer step I's accepted to sone

extent, Whighepll e AhGRedi0s ARKELPRIRREL:JAIRA Gl dRGUHrb BRI duri ng

‘the magneti ¢ transfer Step and facilitates the tenmperature control.
Further, sipgs-jtbhes gaaffiLkefte RbalRELNRY d@XRARGIOPerferbBbres held in

! 10 a close contact with each other, shift of the position of the
| transferred signal on the slave medium 2 from the correct position
where the ‘transferred._ signal is to be positioned due to the
temperaturé difference can be suppressed, wherebf; the positioning
accuracy of the transferred signal canbe enéure’d and the reliability
15 is improved. Accordirngly, the temperature difference between the
- mastering step and 'the magnetic transfer step is accepted to some
extent, which al].e;viates the environmental temperature requirement
during the magnetic transfer step and facilitates the temperature
}' : a control. Further, since the coefficient of thermal expansion of the
20 master informationcarrier 3 andthe coefficiént_ of therrﬁal expansion
of the slave medium 2 both meet the requirement of the drive, the

cirive can optimally read the signal on the slave medium 2.
Though may be suitably formed of nickel alloys as described
above, the base sheet 31 of the master information carrier 3 may

25 ©Dbe formed of aluminum or other alloys so long as its coefficient

of thermal expansion satisfies the aforesaid conditions.
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20 master information carrier 3 and the coefficient of thermal expansion

of -the slave nmedium 2 both neet the requirenment of the drive, the drive

can -optimally read the signal on the slave medium 2. ThoubMarchy0bée suitably

formed of nickel alloys as described above, the base sheet 31 of the

master information carrier 3 may 25 be forned of al um num or other all oys

so long as its coefficient- of thernmal expansion satisfies the aforesaid

conditions. .11 . 7 March_2006 The irregularity pattern on the base sheet

31 can be for rred Thet prreondt BHcePa PPt (e k@lsesst%e?‘ Cip P

phot o- re5|st is first forned on a snmooth gl as Iate%& srmoth
a]rﬁy(e

cryst al r)‘/Stf‘aﬁllcer R¥THREEE HySPRT c 0 4PF FGSAY 45EF°

The' " phot gef% +§%t"?§§f'a$a §ﬁiaa%5$°@aﬁ%ﬁé°ﬁ%%g %Qégsﬁéﬁﬂcg%swa?ﬁ{tﬁ fed onto
Pactern. e tog BiEaeR PGP StibY” eBicloser il e R ERRS IR,  esi o1
w i h an PEGUIAEEE ) hd terﬁ%#’ e O%?é’tt%légiﬁs![fé eﬂ%ﬁ’ﬁgcg&? e SRR

ther eby obt g t t t Lated
ereby obtgifi, “Qeéls.g?f Sr, Sﬁﬂaetﬁﬁca%% 8 g1%ss gﬁa&? £d H 3 Rhate

(electrofor ng) avi n 05|t| rreg arity pattern

I's formed qg, e -gBidd Kaféldﬁ‘;‘é??%@é&%o Eﬁ@qbw@b@%wa pHagedeptieal the

irregularity pattern (the hel 15 of the protruding portlon) on the base

sheet. 31 isdeesher abhy, 89Moat @808 ANde ARy esijfnafi er abh¥rdddt@pmche 600nm
QO herwi se, the matrix may be plated to forma second matrix and the second

, @t rix may hpib-atetkd 0afdr Msadhasepshesid By ipadt exposed to the laser
/ 10 beam is removed with an irregularity pattern of the photo-resist
left on the glass plate, therebyobtainingamatrix. Then the surface
of the matrix is plated (eiectroforming) , and a base sheet having
apositive irreéulari.ty pattern is formed on the matrix and seﬁarated
from the matrix. The depth of the irregurlarity pattern {the height
| 15 of the protruding portion) on the base sheet 31 is preferably 80nm
| to 800nm, énd more preferably 100nm to 600nm.

Otherwise, the matrix may be plated to form a second matrix
and the second matrix may be. plated to form a base sheet having a
} : negative irregularitypattern. Further, athirdmatrixmaybe formed
20 by plating the second matrix or pressing a resin syrup against the
surface of the second matrix and curing the resin syrup, and a base
| sheet having a poéitive irregularity patternmay be formed by plating

the third matrix. | |
Further, a matrix without photo-resist layer may be first

' 25 formed by etching the glass plate with an irregularity pattern of

the photo-resist to make holes in the glass plate, and a base sheet

12




negative irregularity pattern. Further, a third matrix may be formed 20 by
‘pl'ating the second matrix or pressing 4 resin syrup against the surface of
t he second matrix and curing the resin syrup, and a base 7 Maett2068vi ng a
positive irregularity pattern nmay be fornmed by plating .the third matrix.
Further, a matrix w thout photo-resist |layer may be first 25 fornmed by
etching the glass plate with an irregularity pattern of the photo-resist to
make holes in the glass plate, and a base sheet 12 7 March 2006 nmy be '
fornmed by tiy besdopted he thatuseed fhe Retranie the dseprehdasapbrd 2PoTRe
magnetic | ayer 32 of the master information carrier 3 nmay be forned by

var ous. vacuum fTEAESBR ndoyec st oratniiym e SIS Sich Y vacuum
o TN o ONTao e Fa el ove (o g Fatn. FeCaN - Fopan b
i ey b Wonhl 4t b S i it
ne et S raph e el Pl fposis s st aRE-RE B ereron
;ﬁgfgﬁéggwégnhﬁﬁigfmfg?g?n%if§ﬁ°¥?fFrgF'sﬁgéfaﬁéﬁﬁ?1yQEﬁ%aséhe.gf .;haha

‘be enploye&&ﬂP s ﬁLQ%és%Q%% Pﬁgiﬁérﬂgﬁﬁﬁﬁgfq%BMS&'E%%? creta 960 BN

e pendi cuf ar recordi hg, the siave nmedi um

2de ; st Img gt (€84, 1) 41 1901 QBpe PRGNSk ata Lat it dfs 11 it al
layer 32 be formed of FeCo or FeCoNi. The thickness of the magnetic

10 layerr32 is preferably 50nm to 500nm, and more preferably 100nﬁxto
400nm, '

Also when the information is transferred by perpendicular
recording, a master information carrier substantially the same as
that employed when therinformation is transferred by in-plane

15 recording may be employed. In the case of the perpendicular
recording, the slave medium 2 is first magnetized in a diregtion
perpendiculérixathetracks(initialDCnmgnetization)andjitransfer
magnetic field is applied to the master information carrier 3 and

oo the slave medium 2 in close contact.with each other in a direc;ion
20  opposite to.the initial DC magnetization. The transfer magnetic

| field is absorbed in the magnetic-layer.32 on the upper surface of
the protruding portions of the irregularity pattern on the surface
of the base sheet 31 and a magnetization pattern corresponding to
the irregularity patterﬁ on the master information carrier 3 is
25 transferred to the slave medium.

A magnetic field generation means for applying the initial

13




magnetic field is applied to the master information carrier 3 and .the
~slave nedium 2 in-close contact with each other in a direction 20 opposite
to.the initial DC magnetization. The transfer magnetic f7&fadch 300bsor bed
in the magnetic |layer 32 on the upper surface. of the protruding portions

" of the irregularity pattern on the surface of the base sheet 31 and a

magneti zation pattern corresponding to the irregularity pattern on the
master informatiqn carrier is 25 transferreﬁéto the sl ave nediu A

magnetii c f|‘é?‘%f‘e&éﬁefr’aﬁ%doﬁ“%gﬁstrl’aBFfﬁ’bﬁlaW?lﬁmt %%F?T%ﬁlsfﬁ % PRAF S 2006

t f | d dt t f t f | d
Type. el ot r A RERS %&ﬁ%%‘me%gs ee@c&@&hésﬁ%aoa%‘s’”ﬁ b8 B 31 REkPedom g
t he master %@£EUchaH %o a.¢ %lontcalose m&aﬁ Rw&%r Each
of the elec e St EnpPi ?ﬁﬁ? a %b@g ﬁ%V|ng 8 Gap s xtending Tn a radi al
di t f..th d d I :
S Cond o, RSP SRR R R AT s S

Opposi t & si 9;9_5 P&h‘&t %'x%‘é?i ir%@b?on Qchh%h&é%srﬁ&flu*nl | gs | nQﬁ% rier

in a close cont Sach er applies magnetic e ‘sane

di rection ip,pay 9&&&4 Jc%rEhe Ihrﬁ:é;%asJ ew&&stgafar{e eL&h.98RG! &tH.on means

applies a magnetic to the s and the naster | nformation

carrier 3 whid %ybgt@atédwo@a%@ltéeén v&yp%altwlst‘zlaeg her shavel frdied @ 2nd the

master information carrier n a close contact with each other. Instead

‘of rotatingaid@nBohslfier 1heMBONG iartict ¢ gRNLEALEOROABANS wilN &RhlS
rotated. A ring type electromagnet may be di sposed on one side of the

sl ave nedi uptrkrapgolike mRfiictticifilc0sBin Ghe Gameidredtdn AN @aGhlel to
’ 10 the tracks. The magnetic field generation means applies a magnetic
field‘to the slave medium 2 and the master information carrier 3
while rotating a holder whiéh holds the slave medium 2 and the master
information carrier 3 in a close contact with each other. Instead
of rotating the holder, the magnetic field generation means may be
15 rotated. A ring type electromagnet may be disposed on one side of
the slave medium 2 and the master information carrier 3 or on each
.side of the same. A permanent magnet may be employed in place of

the electromagnets.
b o ' In the case of the perpendicular recbrding, a pair of
20 .electromagnets or a permanent magnets different in polarity are
disposed on opposite sides of the holder and a magnetic field is
génerated in perpendicular to the tracks. When the magnetic field
generation means _is of a type which applies a magnetic field only
a part of the slave medium 2 and the master informationrcarrier 3,

25 the holder and the magnetic field are moved with respect to each

- other so that a magnetic field is applied to the slave medium 2 and
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side of the sane. A permanent magnet may be enployed in place of +the

el ectromagnets. In the case of the perpendicul ar recording, ‘a pair of 20
el ectromagnets or a pernmanent magnets different in pol arilMaatte2008i sposed
on opposite sides of the holder and a magnetic field is generated in _
per pendi cular to the tracks. Wen the nmagnetic field generation neans is
of a type which applies a magnetic field only a part of the slave medium
2 and the master information carrier 3, 25 the holder and the magnetic
fiel'd are nbedagter FREpEetion eaEher of VRrsthe KRtIEe gietie 34l d is
applled to the slave nedium 2 and 14 7 March 2006 .the master . EE]Lormatlon
carrier 3 over tH&CcSLAVR BREAT Kef@gf PeThErs AIGEANSRY (Fm P erald

ded bl.e- si ded f| ded
doubl 6 dedomaiaTsanes Fleni s Sheeneot ideeos Sedigr e LB R e ra 1y
f pl ast filmbs h f
the hard drée hedeop Cedetﬁzzefﬁ%Elexg@%%ésgof‘smgregsrﬂfa%# Pfara ﬁﬂﬁﬁe“ °
t th ||
TROnet! % | UG A8t BSOS FRbt UneBefP ArROLIBONRLLE JBNAL Al 2

nmet al & rPave ne aving a nm etlc ayer of netal

PG, ol 1A B B TR "’S%mi&’%“ Y Rt ey,
-FeCo, FePt, gﬁ %M‘xgredft id ? Péfile.r.rf & ol HoateBVhane DL ‘?Haﬂé?ﬂal 6k %aiﬁ&fal”agnet ic

transfer tha € nagnet| ayer "be higher in” magnetic flux density and

_has ‘a magneti g, a“tﬁ@h&%}ée%@ﬁ ei%@ﬂe&&m LB oeL REGHAIT cSHS/e@B Oheildne sl ave

medium that I's, Iin the case of 15 an in-plané recording nedium in a
direction ,pﬁiﬁjn,l €he iRtEPEa1 of the magnetic layer may be Co, Co alloy (e.g.,

’ 10 CoPtCr, CoCr, Co_PtCrTa, CoPtCrNbTa, CoCrB, CoNi,), Fe or Fe alloy
(e.g., FeCo, FePt, FeCoNi). It is preferred in view of obtaining
clearer magnetic transfer that the magnetic layer be higher in
magnetic flux density and has a magnetic anisotropy conforming to

: .the recording system of the slave medium, that is, in the case of
15 an in-plane recording medium, in a direction. parallel to the
direction of traéks and in the case of a perpendicular recqrding
medium, in a direction perpendicular t‘o the direction of tracks.
It is further preferred that the magnetic layer of the slave medium
b 2 be provided with a non-magnetic primer layer on the base sheet
20 side thereof in order to give the magnetic iayer a necessary magnetic
anisotropy. The primer layer should match to the magnetic layer in
crys»tallographic structure and lattice constant. For this purpose,
the primer layer may bé, for instance, of Cr, CrTi, CoCr, CrTa, CxMo,
NiAl, Ru or the like.:

25 Experiments

The amounts of shift of the position of the transferred signal
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direction of tracks and in the case of a per pend| cul ar recording nedium
in a direction perpendicular to the direction of tracks. It is further
~preferred that the magnetic |ayer of the slave nedium 2 bdlapechcd(ioded with a
non-magnetic prinmer |layer on the base sheet 20 side thereof in order to
give the nagnetic |ayer a necessary magnetic .anisotropy. The primer |ayer
should match to the nmagnetic layer. in crystal | ographic structure and

of G T T Sueae gyt ftg}g%ﬁbrep SRFrgrens HodFRD ﬁ%éﬂasgﬂ é’lés?péF%é)éarﬁdQStTﬁgce
t f shift of Ih t f th f | NMarch 2006
glrjrgu'?ost ge % I Eg?\}ﬂ»% I gcee%be?]\?éecft?tt%nz %afs el ngenlgtléljt% lo{nﬁe :

magneti c transf.er st ep, wer ta d S f LRy carrj,ers in
accor dance WtRTFTr &t &fcgogg%lgn? ﬁJlgfﬁrb d]%nte%sgg{’e‘ietgll ¢ pr elsm%ﬁ%:sl(%eﬂn i on and

master inf bl Conguf)aenftk&ﬁ Sl mi e ilﬁf(%fﬂ%%léntéyr&g fQ'EEaEI?é ley e %3Pl es

‘under vari ons shown in the |'om ng t hese

exper i mant 51;. nlféar et £li0g & gLatLr %@ﬁo‘ﬁ%nEéﬁhtqgné it On Lhef Or all

t he master on carrier airregularity pattern representing a

signal was £ %ﬁﬁin&rta%@@h A EREOFRLEON (HAT hd flerk Ry & RPSHAT R
(reference position) at 10 a distance of 40nmfromits center, and the

si-gnal vas f1a05{80188d th 2552961 TREb A2 PP RHR s Okt o f @RS R Eardhe s,
transferred signal was devel oped by a magnetic devel oper and the radius of
its track sianae gul\@si i patt&ch hptbeertsiagod idna0- dhsensieaabn shape meter
at a- terrperature of 25C ° 0.1C and the anmpunt of shift fromthe

master information carrier in a position (reference position) at

T

10 a distance of 40mm from its center, and the signal was transferred
to sléve media 95mm in 6uter .diametei". The transferred signal was
developed by a magnetic devéloper and the radius of its track signal
was measured by the‘ uée of a two-dimensicnal shape meter at a
temperature of 25°C = _O.1°C and the amount of sﬁift from the

15 réfe.rence position was calculated. The result is shown in the
following table. In t.he table, the coefficient of thermal expansion

is an average of coefficients of thermal expansion in different

directions over the entire circumference and the difference between

b . - the maximum of the coefficients of thermal expansion and the minimur

20 of the coefficients of thermal expansion is taken as. the directional
difference in thermal expansion (to be described later). In the

.table, “ex” is an abbreviation of “experiment”, “emb” is an

abbreviation of “embodiment”, “c/e” is an abbreviation of
. “comparative example”, “CT” is an abbreviation of “coefficient of
25 thermal expansion”, “BS” is an abbreviation of “base sheet”, ™MC”

is an abbreviation of “master information carrier”, “SM” is an
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15 reference position was cal cul ated. The result is shown in the follow ng
table. In the table, the coefficient of thernmal expansion 'is an average of
coefficients of thermal expansion in different -directiongmaeh200® entire
circunference and the. difference between the nmaxi num of the coefficients
of thermal expansion and the mni num 20 of the coefficients of thermnal
expansion is taken as the directional difference in thermal expansion (to

be described | ater I n the . table, "ex" is an abbreviation of

"experi nentabbmvé 101? 43 rﬁ%r‘é@ﬁ% ANDTMT L8P iFeRR 'abbr‘%VJé‘th’é‘ n
abbrevi ation of "conparative exanple", "CT" is an abbreviation of
"coefflC|entm%ﬁn?§§CtH€Fﬁ§Fre ggﬁre “BS" is an abbreviation of "base
sheet", "M breV|at|on of "master information carrier", "SM is

an 16 7 NhrElISﬁNt@ EM¥“’§$QEF1W?QES"sIave medi umf and "MT tenp" is an
netic transfer te ur e"

Z?Eéreiv'ni‘ﬁ'tS”Z/Efstéeg%%wﬁa%w&mﬁ%eg T S ope Bt S bR S of s
- N 100

ool 11 o R A, SO RIS e indd Gy hETRERLPROGA LS Hasf, de

Fl exi bl e dlé&ﬁéle&ge& BY tF03LL0%8,084 f@. g HBYSL WAl PO @ PET

film(62 u use ave . I Cients of

the base s x-i ‘i’ér&ﬁ § by daeihgld Q%Ml@ﬁéfexlgnaé%hw‘%i&e tJ}Ee Sanme

as those of e naster ormation carfier. the experinments 1 to 3, the

‘magneti c tré‘nﬁé’lerfitlﬁmgﬁ i’ztrrl”t?ﬁc}é?rﬁere used as- the slave ‘mec_ila. . The

coefficients of the base sheets were as shown in the following table

10 and were the same as those of the master information carrier. In
the experiments 1 to 3, the magnetic transfer temperatures were
respectively set to 23°C, 25°C and 30°C.

As can be seeh from the following table, in any one of the
first to third experiments, where the master information carrier

15 | and the slave medium were equal to each other in coefficient of thermal
expansion, ther sighal was transferred to the slave medium in place
and the amount of shift was 0 since the master information carrier

and the slave medium expanded at the same rates.

P B Fourth experiment
20 The baee sheet of the slave medium was formed of PET film
produced in a lot different from the. PET of the base sheets of the
slave media employed in the first to third experiments and was stamped
out from an end portion of the raw sheet. The coefficient of thermal
expansion of the base sheet was large as shown in the following table.

25 The directional difference in thermal expansion of the base sheet

of the slave medium was 7X107%/°C. By the influence of stretching,
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respectively set to 23C, 25C and 30C. As can be seen fromthe foll ow ng
table, in-.any one of the first to third experinents, where the naster
informati-on carrier 15 and the slave nedi um were equal toMvgeHRWmGher in
coefficient of thermal expansion, the signal was transferred -to the slave
medi umin place and the anount of shift was O since the master information
carrier and the slave nedium expanded at the sanme rates. Fourth experi nent

20 The b heet_qf .the sl di formed of PET fil duced i
ot di ffer oe FPOMCHE PET OFIPRL BROBSMEBHs thY P RReT el SHEare Sl oyed
inthe first {o third i ment s, and. t anped oyt f d _porti

of the raw ShEBermenEeRiarn BEen i BFeE i Y naetiar ot A £ Cheer

vas 1arge ag. sNOWRR| N JNGf oL NG LBDLE: P08 MILECt DAL, dhfdgrence in

t hermal expansi on. ase sheet” of 't ve medi um was -6/ C. By

L ot oo B AL e S phougl 008 VOB sl 0 e

. & r
expansi on an the directlona erernce Int

differeny fromethes "Qﬁéech?QtS ePimidre Sf@/ﬁa%ﬂ@cqbatﬂmlfex%mberm&efi rst to

third experinents. Excep hose  descri bed above, the fourth experinent was
perfornmed ip thgysame 5 manner as "the third experinment. The magnetic
transfer tenperature was 30C . As can be seen fromthe follow ng table,

because of the disf tahepsesddh qaehf ikakerblRvihhetamle, eXxpRanséOmDahween the

master information carrier and the slave mediumand the difference of 5C

10 bet ween di¥reaséeinngodfipesat Wtk afmhnkhon MREMebh thiel faher
information carrier and the slave medium and the difference of 5C

10 Dbetween the mastering temperature (25C) and the magnetic transfer
temperature (30°C), the signal was transferred to the slave medium

in a position shifted from the correct position by 2.2 um on average.

Fifth and sixth experiments

The slave medium was a hard disc in either of the fifth and

15 sixth experiments. In the fifth experiment, the base sheet_was of

glass and in the sixtﬁ experiment, the base sheet was of aluminum.

The coefficients of thermal expansion of the base sheels were as’

shown in the following table. Except those described above, the

} o : fifth and sixth experiments were performed in the same manner as
20 the third experiment.

As can be seen from the following table, because of the

. difference in coefficient of thermal expansion between the master

information carrier and the slave medium and the difference of 5C

between the mastering temperature (25C) and the magnetic transfer

- 25 teﬁperature (30°C), the signal was transferred to the slave medium

ina position shiffed from the correct position by 1.04 pm on average
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tenperature (30C), the signal was transferred to the slave nedium in a
position shifted fromthe correct position by 2.2 umon average. .Fifth and

si xth experinents The sl ave nmediumwas a hard disc in eithgfaref20dse fifth

and 15 si'xth experiments. In the fifth experinment,, the base sheet was of

glass and in the sixth experinent, the base sheet was of alum num = The

?o$rficients.of thermal expansion of the base sheets were as shown in the
ol l owing tabl e. Except those described. ahove,, t fif Si. .

exper i ment Ser b S8 fcg} nBEE 137 he SSRRE Nanmer lélshc 0 )tlhttetp‘t %}Q{rad ge%‘ﬁ{e%ri nent .

As can be %ggnrtréggg:he followi ng table, because of the difference in

coef fici ent~of %ﬂernﬁl expansi on between the master infornmation carrier

and the slq%g_gggiggigqaeﬁge di fference of 5C between the mastering

t enper at ur - fe—nagnetic transfer 25 tenperature (30C), the
signal vas transhefd e InkOintliBN Codizdbl Mayifg ROSE! bdkr. wAlld Lad from -
the correct position by 1.04 umon average 18 ? March 2006 and 1. 8pm on

-averageg resectiyielbnthinidde cheldiN 680 d Shixths 8XREN | fRNISerSRYMRALD

experiment A master infornation carrier having a base sheet which was 5 of

FeCoNi cont plidGadeh&d DY QhowlNinWaS 143 e6winheareel Theiisendhecef the

base sheet was as shown in the follow ng table. The base sheet of.the-

slave medi Wr vWas sdivdhagsum FXS eBtglliese Edessy thesk abemabetitdoveprat h

experiment was perfornmed in the sane manner as the third experinent.
seventh experiment was performed in the same manner as the third

experiment.

10 As can be seen from the following table, because of the
difference in coéfficient of thermal expansion between the master
information carrier and_thé slave medium and the difference of 5C
between the mastering temperature (25°C) and the magnetic transfer
temperature (_30°C) , the signal was transferred to the slave medium

15 inaposition shifted from the correct positionby 0.84 umon average.

Eighth to tenth experiments

Master information carriers having a base sheet which was of

Si and on which a pattern was formed by lithography were used. The

P - coefficients of the base sheets were as shown in the following table.
20 The slave médium was a hard disc in either of the eighth and ninth

| experiments and a flexible disc in the ténth experiment. In the
eighth experiment, the base sheet was of glass and in the ninth
experiment, the base sheet was of aluminum. Inthe tenth experiment,

the base sheet of the flexible disc was of PET. The coefficients

- 25 . of fhemal expansion of the base sheets were as shown in the following

table. Except those describedabove, the eighth to tenth experiments
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.10 As can be seen fromthe follow ng table, because of the difference in
coefficient of thermal expansion between the master information carrier
and the slave medium and the difference of 5 0 C between?Maech@¥beri ng
tenperature . (251C) and the nagnetic.transfer O.tenperature (30 C) , the
signal was transferred to. the slave nedium 15 in a position shifted from
the correct position by 0. 84 gmon average. Eighth to tenth experinents

mast er i nf ti arrd ers [ e_shaet ' . Si and on
- whi ch a'paﬁ%%%nb§gg '5%%%5 %%9%??ﬁ3§?ap§ya§2§§’SggﬁgQ% e§l@%g%ficients of

(the base sheets wer e,aspshou, idohNend Obb MGy Ble, 2BciR Yagemedium

was a hard disc in elther he eighth and ninth experinments and a
flexible digGrpehhe ihenldraepetd BBMherkid 1t H§ansi SR LRXAL thEBIMstekbhe base
sheet was of glass and in the ninth experinent, the base sheet was of

al um num |} dohBat £3H BaBXREr b Rhe s1bhe RASEnSHAghi Picdnieid hexitblkaddi sc was
of PET. The coefficients 25 of thermal expansion of the base sheets were

as  shows i ndrhe &9 QnbRts) ballRe EXaRREntDRFEs desaniBat 1RDANSsertihg €i ght h
to tenth experinents 19 7 March 2006 were performed in the sane manner as

the third expgelaBile (ASCsandhtie Repatic eruhdR eligpwhbgrd 290°) , kesause of
the difference in coefficient of thermal expansion between the master
i nformat i onsigmaliwds andntherreldave thedslave sieghind iigaat pégitibnt $hiditddt ent h
experinments) and the difference of 50C between the nmastering tenperature
~251C) and fidee timgretrect pansian beripébamuoe (veB66d, 3t Bem o gredageas
transferred to the slave nediumin a position shifted

- and 4.3pm on average respectively, in the eighth to tenth

10 experiments.
rAs describéd above, the master information carriers employed
in the first to seventh ekpeiiments were in -accordance with the
s . "
present invention. That is, inaccordance with the present invention,
the base sheet of the master information carrier is in the range

15 of 5 ~ 25%X107%/C and is formed of, for instance, Ni or FeCoNi, and _

~is not formed of Si.
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fromthe correct position by 1.06gm on average, 3.9pm on average, and 4.3pm
on. average respectively, in the eighth to tenth 10 experinents. As -
descri bed above, the nmaster information carriers enpl oyed7 Manch 2@06f i rst to
sevent h ‘experiments were in accordance with the present invention. That is,
in accordance with the present invention, the base sheet of the master
~information carrier is in the range 15 of 5 - 25 X 10-6M and is forned of,
for instance, Ni or FeCoNi, and is not formed of Si. 20 7 March 2006 Tabl e
BS/ MCBS/ SMB/ AMTshift CT/A CT/A tenp .,u m 10-6/Cl0-6/ CC exlenb 1N 13P E
T131230 ex2enb 2Ni 13P E T13. 1250 ex3eqh, 3N 13P E T~ 131300 ex4enb 4N 13P E.

T241.8302 . 2 ex5enb 5Ni 13gl ass7.80. 6301. 04 ex6enb 6Ni 13al umi nunP21. 7301 .
8 .ex7enb 7FECoN 129l ass7. 885 f&300. 84 ex8chg 4ai 2. 59l ass7| 83713034 ex9c/ e
2Si 2. 5al uni hun2ps. 8303 . 9 - | |
CT/A : . CT/A temp | 4 m
wse | | 10T c |
exl [emb 1| Ni 13 lpET| 13 1 | 23| o
{e2 [ew 2| wm | 13 J|ezr| 13 | 1 | 25| o
o3 lemb 3] N | 13 |pET| 13 1 30 | o
| |ext {emb 4| i 13 PET| 24 | 1.8 30 2.2
| ex5 |emb 5| Wi 13 glass | 7.8 0.6 | 30 |1.04
ex6 |emb 6| Ni 13 | ahminm | 22 1.7 | 30 |1.8
ex? { emb 7| FeCoNi 12 glass ¢ 7.8 0.65 1 30 0.84
lex8 |cre 1| si 2.5 |glass| 7.8 3.1 | 30 ]1.06
|exofcre 2| si 2.5 | ahwinm | 22 8.8 | 30 [3.9
el [c/e 3| si 2.5 f{PET| 24 | 9.6 30 {4.3
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ex1lCc/le 3Si2.5P E T249.6304 . 3 21 Cainms 1. A naster information carrier
whi ch conprises a base sheet provided with . a pattern representing a signal
and a nmagnetic layer. fornmed on the pattern and is for transf@radogg t he
signal to a slave nmediumin a close contact with the. mastér information’
carrier, wherein the inprovenent conprises that. the coefficient of

t her mal exp%pﬁrbgn of the base sheet of the nmaster information carrier is
in_the rangé 5 X. 10711/ 0C to 25 X. 10-6/C, and the thernal expansion

dlfference in diff g irections of the base sheet of the master
i nfformation carr |JEr LAROET 118 %’é‘?attli?&rFarﬂfl?(f ¥bigh comppisesia base esheet

i nformation,gcarri.er 1a% def i S;ed in daiml1 in which the coefficient of
thermal expans;on o PULETR TSR enting audganl anet ammenebic dayeter i s

In the rang 1 X 10-6/C.. 3. A naster. information
carrier as 5%1?{ ot ¥hé%aq{tgr§ %‘:dsﬁs fr]‘?rvﬁﬁaé‘ﬁf‘f’ﬁ:fé"-n&a?ée Shgeel 6P a sdavast er
|nforrrat|onmg(§iu§n| S ' Co _cont aj ni therein a slight
amount of Co. 4. ghmgsfé"?ée gﬁzﬁa |‘5ﬁtr%:2é|h|e g (Wg‘ﬁ tior Gaarhen, 2 or 3

in which thghdasg gﬁ@qtmpgfw&g@ng?:%h?h%ég %BIT@'[IOI’] carrl er is of Fe-Co-Ni

contai ning therein 60% or nmore o ffister information carrier as

defined in any Oftﬁleoe@E%i%tlof ttﬂeéméf‘e%% on A]ﬁth% %ta:sgtsﬁ(gégggvé.ﬁ?emdl 'um -

coefficient B of thermal eéxpansion of th ase
to the coefidsteenhformitioAVTREePXRART R Fange of 5X 1076/°C to 25X107¢/°C,

and
the thermal expansion difference in different directions of
the base sheet of the master information carrier is not larger than
8X 1075/°C.
2. Amaster information carrier as defined in Claim1l in which
"~ the coefficient of thermal expansion of the base sheet of the master

1nformatlon carriexr is in the range of 10X10°%/C to 15X10'6/C
! _

3. A master information carrier as def' ned in Claim 1 or 2 in-which
the base sheet of the master information carrier is.of pure Ni or
Ni-Co containimj therein a slight amount of Co. |
© 4, A.r-naster information carrier as defined in Claim 1,2 or 3 inr'which
the base shee_t‘of the master information carrier is of Fe~Co-Ni

containing therein 60% or more of Ni.

5. A master information  carrier as deﬁned. in ady one of Claims 1

to4 in which the ratio B/A of the coefficient B of thermal expansion of the base

sheet of the slave medium to the coefficient A of thermal expansion
of the base sheet of the master information carrier is in the range

of 0.3 to 2.1.
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of the base sheet of the master information carrier is in the range of 0.3
to 2.1. 22 7 March 2006 MASTER | NFORVATI ON CARRI ER FOR MAG C TRANSFER
ABSTRACT OF THE DI'SCLOSURE A nmster infornation carrier ingidtelesom base
sheet proovided wth a pattern representing a signal and a magnetic |ayer
formed on the pattern.. Atransfer magnetic field is applied to a slave 5

mediumin a close cont dBSTEH THFORMETIOR SHRKIERNFOR' RO SRGHRS (O
magnetical ly transfer the signal fromthe master information carrier to

the slave nedium, The coefficaBefppf (t)p blﬁg’gﬁﬁlﬂon of the base sheet

- of the master |nformat|on carrier isin t 5 X 10-5/Cto 25 X
10°6/C, and the thex mbt@%ﬁm%kﬁ&fynféﬂﬁ'é% 1l ks U E?SSéeg*%agerrﬁ%?{éh&gsxOf -

t he base sheet of the master information <carrier

10-6/ C C. Fi guith |Bpétté&rIepresenting a signal and a magnetic layer formed
on the pattern. A transfer magnetic field is appl:Led to a slave -

5 medium in a close contact w1th the master information carrier to

magnet:.cally transfer the s:.gnal from the master information carrier

to the slave medium.. The coefficient of thermal expansion of the

base sheet of the master information carrier is in the range of §

X107/°C to 25X10°%/°C, and the thermal exparis_ion. difference in

10 different directions of the base sheet of the master infcprzlnation

carrier is not larger than 8X1075/C.

Figure 1B & iC
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