; e3eRz] RXXYdZFB[ \ 6&] Tz] ZeG MASTER | NFORMATI ON CARRI ER FOR MAGENTI C TRANSFER
BACKGROUND OF -THE | NVENTI ON Fiel d of the Invention 5 This 'WMWWUMW‘ es
to a master information carrier carrying thereon informatio

transferred to a slave nedium Description of the Related Art | msthe
magnetic transfer, the nmagnetization pattern representing information
(e.g., servo information) carried by a 10 master information carrier is
magneti cal |y transf #ASEERT INFORMAE IO SCAHRRIERT BORMAGBNTEArTHANSFER a sl ave
medi um by applying a transfer magnetic field to the slave nmedium and the
master information in close contact with each other. (See, for instance,
Japanese Unexam ned Patent Publication No. 10(1998)-269568) 15 The naster
information carrier enployed BACKGROUNBRgREtTHE {INGHNTEWN conpri ses a base

sheet of, for instance, silicon or glass and an irregularity pattern which
is formed on the base sheet by &@gﬂjﬁe_uﬁmmmt hr ough
photo-fabrication, sputtering or etching and represents the information to
be transferred. 20TPEShdsveRePprisgesed 6 fortaskeradtéPrPHIGMARrEHer
carrier by photolitho raphx whi ch has been enpl o¥ed in the field of
seni conduct orca(flryé\“%ttgﬁ‘?ﬁ PO et il Mt fronks WeBATmsidoled FORVPIMEdhtTng an
optical disc stanper. It is inportant in the ne i¢ transfer that the
signal 25 transferred to the SEBUHRR yeghetic transfer can be
accurately read by_a rgcordin nd reproduci ng.drive in which the sl ave
medi um i s | oaded. Ef‘om&i’%i §“a\9%8gb%i nttrl,%mf3 “ts né‘@es?ﬁ?@erkt%aéh%né’?tfﬁ’én
transferred sie%nal IQositi.o in a,ccurac%j by accura rlny l

e

e RQS tionLng he_sl ave
r res? tlanﬁn ormation. (& . ’Servo 1nio
r or 0

. . thpn} carri
medi um and t he st er | nation carfrer Wth respec B oc%4ac he? and

t hat posiztyi ony C t ransf.e i | e re
that the l{Or an%s#gre ?egH‘éc?Ig&r%at?BPsp%%tsﬁe? i g%e’hé%ﬁitgrclgg?%aﬁ n%?.'g?{ e (rafnvgﬁ%an
read the si gnglst@YehrckmhPEordTBaELler BE QF SBIVOReGAM b§apBG{ R aldi@nskaye
mediumis defornmed by the tenperature change upon magnetic transfer. 10 The
sl ave medi umnsgngeneraldiy aof t1exXishhee Ghetli vl aidd Mdedmdéss: ihhermasenshget of
the flexible disc is generally of plastic filmsuch as of PET, PEN or

aram d wher easldsbe deasacsheeth oéadtheottrd di Seej S fok anbasittesheRripagash as
of glass or alum num The coefficient of thermal expansion of the base
sheet of the WlexeninediRanens BAsbliTateqniNed 10y10H%) A6%%€8) The di mensi ons of
the master information carrier change with the difference between the

envi ronnént al t enp@hat pretethehnfidreat i pe g ariiery epatovech i fher mednetic
(mastering) and the environnmental tenperature when the signal is
transferred t'&aPRECE|COFRTHERR @nPasthbReRO e hifigésstaneepostticon oF Jtnes
signal transferred to the slave nmedium |In order to fix the gosition of the

signal transf8¥r 80 1HraWe2Et B PAEEFANP I 18 uEedsar PR PesntTEett g
environnental _te rature_duri etic.transfer. However., to strictl
control the CETBEIITANE SEFT hG tHG e FHET LGRS t ABC NEgBe it TPaN T or i s
25 difficult éﬂadréggésééﬁéIaﬁecfﬁ%drmation 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 stamper 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 reproducing drive in which the
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That is, resist is coated on a silicon sheet, the silicon sheet 2 coat ed
wth the resist is imagewi se exposed to an el ectron beam and then the
silicon sheet is devel oped and washed, thereby form ng an original naster
bearing thereon a pattern representing information to be transferred to
slave nedia (nmastering step). 5 Thereafter, the original nmaster is plated
with NN or the |ike, whereby a base sheet bearing thereon a duplicate of

t he patternsoavé hedinmgisaloasester is forned. Thereafter, the base sheet is
stanped in a desired size and a nagnetic layer is formed on the surface of
the pattern, therElyn obhis nivigweoirast ert i nbormaeisearygatbi egnhahfe Thehe

t hi ckness of the resist |layer and distribution of the thickness of the

resi st | ayetransfdreedasigrilngosittépniny respoack by ddmrdépih pobithening
irregularity pattern on the final master information carrier and the

posi tion of thhestasi sedexpesddthe raséer| srioroat byamadeier mitbsrédmeategul ar
di sc position in which the slave nediumis 15 to be positioned.

Accor di ngl y totdaehtdthek madshat posé t i ewingtadcayery afidheharapesetiashs ifnatlhe
resist exposed to the el ectron beam nust be accurately controlled. For this
pur pose, it iFsS\Hicasskr prepresdad thenterasiperedontsmil d§seashthaned i®ontrol s
the environnental tenperature within 25C 0.1C, whjich result_ in high
initial cosBl 2BPFUMSEEr EREndfhe FEPnEEFe theadPBrl sT&D \WheFRe I3k sf er

magnetic field is applied to the naster information caryier and the slave
medi umin c|la§%r%+9§cf«‘am%r ERORObt He | Shave Fefpd a]t%rJ@fPﬁ‘%‘? Y e

magneti c transfer apparatus tends to ri.se_due to repeated conti nuous
nmagneti c trgﬁg?%‘?a.t#%i gg?régecéi%@dmweﬁégt tﬁ%’?ﬁeﬁeﬁ'ed by 25 various systens

of the mmgnetic transfer apparatus its angd/ ar. . generated b
r epeat egﬁy bri ngi%%e FEaeV?rﬁngﬁzé‘rlm inf ernr%:glh%% ac]gfrerﬁlg?g?lsga%rdat aé:%s<?%s\fé medi um
into close qantacie Whibe GACRKR! BELpfBeR; 1019 5! SORSIALY' ¢ idisldee o
magneti c transfer apparatus rises, also the tefperature o the master

i nformationsgaprieirhekd, Bt Be ABsdiar vholder cré Bhe BRaNENJLC cthe alsker
apparatus rises. 5 If the tenperature change can be held within 0.1C
during stepgikfekudi NgatdensvgBeth 6slorafisfserorsi ApnintRer @haldosesidierRr obl em
However, in order to realize such a strict tenperature control, high
initial cosbfishema@li erpandoacsvt cdld pase hehdeenperdicuseacd argeuaats rasach
2.5C a day, and about 5C a year, and it is required that 10 the thickness
of the ibsi seqhanest bgndheé hdripesi ti on of the resist exposed to the el ectron
beam can be accurately controlled in spite of a tenperature change to such
an extent. The sl Bvedimdisimnseofythe galssey igiformatiomeainiesethpdngeevidihong a
l'ine including a varnishing step, a magnetic transfer step and 15 the |ike
after the nmkffefiELergnee RetFaeteENd NI HE PASRIAh AMBSFAE PR t ¥ g6 t he
i ke. Wil e conveyed along the lipe, t enper at ure ave di um

th t he sl
b U A L R R o AL S
i di at el bef hi t h, ti t th h d ndi
Lroe e et R e SRR AR e b RS ED B0 SPALIREALCERRIA 19
trictl : | . t
ot he 20CoBhbRyed Bfic LEIRELAL Ui s GG 21 5l0ke00h 18] I G AenL SITRET 81 Ur @

suppr essi ng tf,ng EH xf Ek@”‘bg?\ﬁ?@&f‘%geﬁbn&? hégéaﬁu%k&&éd t9 tﬁ’i:ét s1dYe0

practice. Accordingly, when, i nst ance, envi ronnent al” tenperature

during the pRARgGh] Gt EANSE&QIs8LEPd SoRPlol e ERIPRIALHES dichbersnae from
the mastering 4 ~step becones as large as 5C and the master information
carrier becepesndi hhgrehic | fraisrensi ongpudyer! otbheirabte BXpassien farHam t he
original master produced at 25C. Al so the base sheet of the slave nedium
(for instangempefatiral Ak DN e gt@ﬁ% iftlubengage abgietids drdhster and PET
filmor the line in the case of a flexible disci thermally expands during
t he magpset i QifFansiteanst efds aftd tnwbetodthe signal is transferred in this
state, the position of the transferred signal on the slave nediumis
shifted fromthe thdt &8} rpesst i oronbed entbhei licansheet edhsisgbiton sheet



10 is to be positioned due to the difference between the coefficients of

t hermal expansi on. SUVMARY OF THE I NVENTION In view of the foregoing
observations and description, the primary object of the present invention
is to provide an inproved 15 nmaster information carrier for magnetic
transfer which allows to ensure the positioning accuracy of the transferred
signal irrespective of thermal expansion and/or thernmal defornmation of the
master i nf ocBRLEé®@ViGAr EherlldkiNs LikRgBRONEIxpobé@NSS ah #idhavh séamct!y
controlling the environmental tenperature. 20 In accordance with the
present invanatliten theselicorPEnydtled Rvanshel ahdfvasHed) eheed@by it8FmMY Ch
conpri ses a base sheet provided with a pattern representing a signal and a
magneti c | ager dxigimdlommidterpabérimganthéednor at ranskenr i repreensignal to
a slave nediumin a close contact with the master information carrier,

wher ei n t he iBformgtriome enbec opgs Sazetihad & Twrec aetii b ci(eadteofinghetap) .
expansi on of the base sheet of the 5 master information carrier is in the
range of 55 Xhéfed&ft@d, chzborigdfabi&stamils phetddrertiali exphadika, dhéference in
different directions of the base sheet of the nmaster information carrier is
not | arger thmsesigexbegrhCthérerana duslicett iodahegatterhentthecmabirsxpansi on
difference in different directions of the base sheet of the master

i nf or mat i onMeaker épformads {herenftegy dhedasetshieet i ppunedmrcadppirednt of

t hermal expansion and a m ni num coefficient of thermal expansion 10 in
various di r SEFATE paragnesfict pyekels frraee B thheurhdce rli o PREEE BN
carrier to be brought into contact wth the, sl ave nedium Preferably the

coeffici ent “BRTEREFRIPIBABARIMBTLEF THEPAELORHEET6F - t he nast er

i nf i i isg.dnth f 10 X 10-6/C t 5,.X.,10-6/C. 15 Wh

the. bastOsheet of TPRETHETETS i1 OPRal I CAPFPEr 1S BPERUFE R BF W oo
foi i ! i ount | Sicient of 1

expansi on-of " REN Tt 8T HELreBTR HevBr AR pnb MBsiaR N o0 ddBBING | e

oL SboLl 12 g RpRhcr WD ese, Ahaghrch He eIl g Qumpy Pl e
thermal expaaskodr @hdldiR PasH NSt tRE AdiesPRabBEed ROt HBELOM LA he &k
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 the resist exposed to the electron beam must
be accurately controlled. For this purpose, it is necessary to use
a temperature control system 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
slave medium in close contact with each other, the temperature inside
the magnetic transfer apparatus tends to rise‘ due to repeated
continuous 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



is stabilized at about 12 X 10-6/C. It is further preferred that the ratio
B/ A of the coefficient B of thermal expansion of the base sheet of the
slave mediumto the 25 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 \Wen
the coefficient of thermal expansion of the base sheet of the master
information carrier is in the range of 5 ~ 25 X 10-6/C, and the thermal

expansi on dighhefRNgeavd mab{raRd dilorsecaécsr%%tomm%aéﬁ%h%heemheﬁ frjae
master information carrier is not larger than 8 5 X 10-6/C, shift of the

position of teRgetdtansl Bidied Onadndt ct taryraveagpRetabng fiess | ke seaiHeect
position where the transferred signal is to be positioned due to the

difference hempgeiturbeotadid hes@dH Sn@brtdeIdiBba XN $0d B dhehRaster
tenperature difference between the mastering step and the magnetic transfer
step can behsuppr essete ddynderebyaridterpagpitisngisesur acy of the
transferred signal can neet the requirenment of the drive without strictly
control I bng the engivhensenpedatiieaneiaayer €arliel RFLd Rha tABgNEDI, TQ darisieer
step, which results in inproved reliability of reading the transferred
signal and Istees iooktdingSthAmagricliécrtabnef&f Atep, therceefdenepiroB af.

t hermal expansion of the base sheet of the slave nediumto the coefficient
A of ther maHouRyRMsiDRIEr tharchaiee shekr dfridictenperatuianftonmenli,dnigbarri er
isin the range of 0.3 to 2.1, that is, when the coefficient of thermal
expansi on ofiNthial&eEt difcreauirethe PERELECHET UFha AETRPIRAtESEf Sage A0 of
t hermal expansi on of the base sheet of the master information carrier

appr oxi mat e réach BLrTE, 2 fove andcabaitte TuGnaYear: rantsibriscapdbieetedlatz ed.
BRI EF PTI OF THE DRAWNGS Figures 1A to 1C are vie

i |l ust PE?R Ogb“s“ké’ﬁsﬁa% r‘?%lsttr ﬁ%%ra’lé“’nﬁf“ayl??ﬁtéoﬂam?etﬂ‘eu RPStSTati on

carrier in accordgncetﬁ/g tell'ue ron odi rrent eof c(t:&]]ga rlesg(glr;t J Yegtl on,..and 7
Figure 2 isa POPEW ghovm ng THE BT AL £ feen T he COG%PI cFent® %? t~tehermal

expansi on a C tat allo DESCRI PTI ON OF THE
P)I(QEFESRIRED E%&%@Eﬁ% c&rs}lt%ggs{%féu%kg!ﬁgt%&?{r%ansferyto an in-pl ane

magnetic 5 recor defg sTRGL WikWMuh) 0§, desrLrped sW td Lef &l %8?&%&% Egyres 1A
to IC, hereinbelow. An initial magnetostatic field Hn is rst applied to

the magneti @ hayerinnQli ShawrrNkHihg bese, sheaynofid heasbeue stediamm 2 in
one direction parallel to the recording tracks thereof, thereby 10

magnet i 26ng theelivgREtes iy aagrdtief 1bher slsa\fermdlcumtzel Pas shaet i}
magneti zati on (DC erasure) as shown in Figure 1A Thereafter, the nagnetic
| ayer 32 on sphetepiper curflacelidde.t haihilet rasthivagedponlomnstiod 1w, the
irregularity pattern on the surface of the base sheet 31 of the naster

i nf or mat i on teaperaiurg 95 the gdghe Mediwn Hechpe subatanitialby wiauhltteethadcor di ng
surface of the slave nedium2. In this state, a transfer magnetic field Hdu
is applied |°r# Ehe TaPERE indATBHHGE FRrEien hEnediatiedy hafgret FRRFEPEEN n as
shown in Figure 1B, thereby ma etlcall transferring the informtion on
the master | B?Hﬁ F’EﬁPS&:&Fﬁt@Pg@ PghfiﬁB PRI AN G SEEEL R EPGAnsT er
magneti ¢ fi eI 20 Hdu.i s abso n the magnetic layer 32 on the upper
surface%8f i /B’Fottt}%&?ﬂ‘éab {Qgﬁsiiﬁethe irregularity pattern on the
surface of the ba e shee an accor netic field %/Slr not

1
reversed at porti %"%eveﬁpggeat’floc Pfecﬁ? "fo g&ylﬁggf)%p% ghlgea% €Y aVersed at
portions nOtcoggpglslei% h%eR{) }Jtu(%l n%fp(yﬁ%l %Qgralf‘sllne including the

magnetic transfer step and/or suppressing the systems from
generating heat isdifficult toput intopractice. Accordingly, when,
25 for instance, the environmental temperature during the magnetic

transfer step is 30C, the temperature difference from the mastering



25 result, magnetization pattern corresponding to the irregularity pattern
on the master information carrier 3 is transferred to the 8 tracks of the
sl ave medium 2 as shown in Figure 1C. The master information carrier 3 is
general ly di sc-shaped and has an irregularity pattern of magnetic |ayer 32
representing information such as a servo signal on one side thereof . The
master 5 information carrier 3 is brought into a close contact with the

sl ave nmedi ungt2pWhbdortdie a0t hgkgsi e besrpfriehdsyr ankobfieridhnebrshagwn) .
Sonetinmes a pair of master information carriers are simnultaneously brought
into a cl osé&cconéactiffetdnt He appasiiioas sdudesoofhdrivel d:qpa@ s hedli fddt the
transfer information to the opposite sides of the slave 10 nedium at one
tinme, and somylinEb maateRSHLsdudddorgees@Gn carrier is brought into a close
contact with one side of the slave medium and then another naster

i nformation carri 8itso stHyr baght sherto o thesdavenhediumi(fbr t irestanhhes «fi de of
the slave nediumto transfer information to the opposite sides of the slave
medi um i A seduenoen ck5gThes doethe ciaert obHfa hbhed mhlscexpahPEGNEOfm bhetHrase
sheet 31 of the master information carrier 3 is in the range of 5 ~ 25 X
10- 6/ ~C ( pr dfi@eabh \thencasre ofapgelepfible distd dMher@adly Gxpandadiuriagditie er ence
between a maxi nrum coefficient of thermal expansion and a mnimm

coef fi ci ent "GENERE? FEPNE&XkPafSEBN AN WReT 608 s2gnal rdectranifepapdlirethio t he
surface of the master infornmation carrier 3 to be brought into contact with
the slave med@hfr FNSsPR3tTICL 9 thehsnansierrgderignal ‘F’h%ﬂ‘ﬁe?lﬁ“‘l’?‘em?‘é’c‘?“b B/ A

of the coeff. ci

B aof t I ' f th heet of th I
R N N e T e

of the ster_ informatian carrie i S.S in the.ran of 0.3.to 2.1. That
’s, ' The Boeri: £ & BBH G dic o Yl b Blesifop skt Rl BoRladuntisfefid ol ave
medi um 2 and & Qe ¢ aelffei Eﬁgior?.f t hermal expansion of the base sheet 31 of

t he master |nformsf?| onxg)arrl er 3 approxi mate each ot her. Wen the base

sheet 31 of the master informa\ARrE D HBE AnntsoRf pure Ni or N -Co
containing therein a slight amount of Co, the coefficient of thernal

expansi on of the baseisheettd @regbﬁn b8Fvd gk "Bid @BsEAIFHiI®h, 3theS
stabilized at about 13 (12.8 ~ 13.3) 10-6/ C. For exanple, the coefficient
of thermal expaasy abjetttide thaspredweet iddenfiohhies rBSHIvidaf af mabroevedarri er
3 formed of an Ni-Co 10 alloy containing therein 99. 87 0 of NN and 0.13 O
of Co i $513.ma3tXr 1{xGyrGat Wrercardréebae sherttid] tohndfieer whstleralilnhertmat i on
carrier 3 is of Fe-Co-N containing therein 60 at a or nore of Ni, the
coef ficient egfsurperthel pxpinirdngof achwabaseoshébe Frapbfeheedmstignal
information carrier 3 is stabilized at about 12 X 10-6/C. That is, as can
be seen 15 firgREPPgirve of thaemdloerpangientansy/ or Hdewarl eRpRAIGANGTE e Co- Ni
all oy containing therein 60 ate or nore of Ni is about 12 X10-6/C. For
exanpl e, whéRStRE NEUTRELAR FRIGET uNBEPe PRISIIET Frareiftt of theidr mal

expansion is 12 13 . 3.X.10-6/C. The coefficient of thermal expansion of
t he base sh@é:trlSﬁ)i[h%O%oﬁ(é@% %&df—ﬂmﬁof}“?“%ai %e%f@-r%;‘tr%en the sl ave
medium 2,.is a hard_di s¢ gvi ng base sheet, of gl.ass, .,s 20.~ 2 vz(delcp- 6/ C

n ac nce i% e present invention, thHere is pr
when theé sl ave nedium2ZTs a hara isETRavi ng a a8’ sheat of PAPUnT num and

is 10 25 X 10- : w2 ‘ [ | | b
heet of PEF "Thao oorTia Bnter et ha el CREAaRG i o1 The bace 3¢ shoot

31 of the mpst raioﬁ%ﬂi_; I ticg&&%rt&ﬁ 3 Afflat %dbasxﬁagﬂé%% gaté@moﬁh e

medi um 2 sati sty A~2.1. The ani sotropy of the 10 base sheet,

that is, thedihd ¢Lepeen RElVELRR TNk IR GRefid i1 of 4 Bery@hegXRANSI ON
and a m ni mrum coefficient of thermal expansion in various directions

paral l el to ithg AuktacmtabetiennBsd RhstdY Of fEa@Rok kL EEr 3uhOrdie Bought
into contact with the slave medium5 2, is 0 .1 ~ 8 X 10-6/C.

25 improvement comprises that

the coefficient of thermal expansion of the base sheet of the



When the coefficient of thermal expansion of the base sheet 31 of the
master information carrier 3 is in the aforesaid range, even if the
magnetic transfer is effected with the master information carrier 3 and the
slave medium 2 at different tenperatures held in 10 a close contact with
each other, shift of the position of the transferred signal on the slave
medium 2 fromthe correct position where the transferred signal is to be
positioned gusLp:hRedRIBREALHIE: 8l LhhERGRLLEN 50 PYRDMESEAL o Wirer ey the
positioning accuracy of the transferred signal can be ensured and the
reliabilityashg is inproved. Accordingly, the tenperature difference between
the mastering step and the magnetic transfer step is accepted to sone
extent, which all ené ahesméhexpansianaentedentenpes af f¥ @ nte@iidc@iBRg odur i ng
the magnetic transfer step and facilitates the tenperature control.

Further, sinte hdyxe sioadtf otithptmafterharivaha exq@anst nikerol s nbe Rrgamsitan
information carrier 3 and the coefficient of thernmal expansion of the slave
medi um 25botsiK nEét°’Ct.he requi rement of the drive, the drive can optinmally
read the signal on the slave nedium 2. Though may be suitably forned of

ni ckel alloys as Gestrisbegkbcilfdeatidrhe" das ¢hshedt eSdargfionhéi ffestece in
information carrier 3 may 25 be fornmed of alum numor other alloys so |ong
as its coef diffemntofdirhetivals efptirsibene seidesf pEsthehmaater dodpdnaoiedi ti ons.
11  The irregularity pattern on the base sheet 31 can be fornmed, for

i nstance, byatrhteTisenagnsstthapetiferencexheipieen phoasines|welfagiant ©ff i r st
formed on a snooth glass plate (or, a snoboth ¢rystal plate) , for instance,
by spin coatPRENALFFRPENFLEYERFed MYHMUBNCRIELECIRE Rl egiatn GEPER TSR

accor di tq the servo signal is projected onto the photo-resist |ayer

whil e rggat iNg ‘faﬁéoﬁfagér%?tdtoé‘ss atrﬁléfe]t hE° pht 0§P1é§$°set thayEe i Sosed to

the | aser beam.in .a predeterm ne atter.n, e, a ttern,of a servo

si gnal . Therlélg?f“éart oﬁ’ecaﬁ:ﬁé?]é?P e%seld%!?o‘ﬁgéyelrn TP SORERE “6%@553% l?‘ﬁeem%%rutm'exposed
to the laser 10 b ' ve k.0 i [ ter t

phot o-r esi st Ieftsﬁ%ét%g&g@sesgg a%l&lgﬁﬁeéfgggégo tlalé%?aﬁgstl%grr% (relg(?(.&%ﬁen t he
surface of ts‘il%eff%tfﬂ%r?& thes 'raltr%r&%%& g&éﬁrerf' 193 2098 g%%elo%bfc?*’ﬁﬁ&av' ng a
positive irregularity pattéernis formed on the matrix an Separated from
the matrix. ¢fhessaptdyof the irregularity pattern (the height 15 of the
protrudi ng portion) on the base sheet 31 is preferably 80nmto 800nm and
nore preberably leRsinthe BHINBhedt RET Yhe astde MBS Fhat ivRy cheriphratedrt o form
a second matrix and the second matrix nay be plated to form a base sheet
havi ng a negatreviiior afiHCar coytgpiatingr hhefaint heslaghthiambumtt of xCovaythee
formed 20 by plating the second matrix or pressing a resin syrup agai nst

t he surf ace copffheiendcofdthrrmailxexprhséani oly thRebassishesyraip thantesteyase
sheet having a positive irregularity pattern may be formed by plating the
third matrixnfparatien carmeer ibe wkabblitzeghat chowsi &3 X118y&Cmay be first 25
formed by etching the glass plate with an irregularity pattern of the

phot o-resi st to nBRe" ﬁg‘ﬁe‘%asiensf‘ﬁ%t Gitathe Frater AR HASeCHEEr 12 °f nay be

f or med the use of the matrix in the manner desgrihed abo . _The
rmgnet i €01 aert3D opheLtis: Efet S PIaoRSER A 81 3 RagoThr FOPTbd oy
vari ous vac%;lreprfi m f or m ng g chkr)n ues Qqr pl:ati ng et hfods uch as .vacuum
deposi tion, spu?‘?e(raf(pn%r,mliogn p’I%:‘i |‘ﬁsg %ﬁ%? Pe ]%e'i"? e ot" n%énﬁ PEChuteri al .
The magnetic | ayer. 32 be for s ofor instance, Co, Co alloys (e.qg.,
CoNi, CoNi zr*S %Bﬁ%e%?g%e%%‘g i??%l&sa/((fé‘.g., FeCo, FeCoNi, FeCoN Mb,
FeAl Si, FeAl, Fet . Nk | LFe) ; i i )
preferred that thgwn%%ueﬁﬂgrlagaéfg}ﬁgéggg%(g'rN %el?%? é&£§gﬁé%§%§|ilé%/en%he

thi ckness ofg P& HEREREIHDaA0; dAYEItn2bise Bh&dChaine 340 hlad@PrPItrand nore
preferably 100nmto 400nm Also when the information is transferred by

per pendpeul &bk BLOTHNE, o8 t HBShL! ekPAITRT 6 ORNE W deCEnsdtDSE el Mhdtert he
sane as that enployed when the information is transferred by in-plane 15

recordi ng mayirhentioadrid yhencase hqgt her penpesds cul ar recording, the
slave medium 2 is first magnetized in a direction perpendicular to the
tracks (initial DC nmagnetization) and a transfer 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 opposi6te to the initial DC rmagneti zati on.
The transfer magnetic



field is absorbed in the magnetic | ayer 32 on the upper surface of the
protrudi ng 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 information carrier 3 is 25 transferred to the slave
medi um A magnetic field generation nmeans for applying the initial 13
magnetic field and the transfer magnetic field conprises a pair of ring

type el ectromagnej. £34 éaesfrmﬁgn@%foa?eﬁda@ e fank6n YAy he RdbU&and the

mast er |nforrrat|on carrier 3 in a close contact vvlth each other. Each of

the electro QPéTPEhfc?ﬁnaac c%r@i‘&rl th 9RP r% igngli) ”??]k’ﬂoa/‘r@d' al

direction of t esavememm a w nding wound around e core.’ In the

case of the JnA-fHc2Pe RA0L aralgaoﬁhﬁftéf&aevgedet%éé&r@ﬂr&ﬁo@@o@nﬂ@lte
sides of the slave nedium 2 and the nmaster information carrier 3 in a close

contact w tihagach«dthef @PhbeSemBafSinhL ibhedddsier {hHectanBrdliy eRin @ in
parallel to 10 the tracks. The magnetic field generation neans applies a

magnet i csfi ek do 0, %ﬁltaafec b1 3n Rk NG aNBEE BFed SHHTRIN @k SRV er 3
while rotating a hol der whic ol ds the slave nedium 2 and the master

i nformati on meddahefrch khe accairese oanittdeh whdre ehehtrmehBEerrddistigasl ofs

rotating the holder, the magnetic Meld generation neans nmay be 15 rot ated.

A ring type tel betposiragereid day thetith siidSexkror rtavesndeheo ot fificsleate afedi um 2

and the master information carrier 3 or on each side of the sane. A

per manent ndgeerakagxpandiopl gyed the pleaperafunchedidifecencempeaetenn |thet he

case of the perpendicular recording, a pair of 20 el ectronmagnets or a

per manent mEGAEESiRY fstepepnd |t|1?ep'6¢‘11”r€ittl§i Bransdrspeisan con bppowpressidies of

t he hol der and a nagnetlc field is generated in perpendicular to the tracks
Wien tRe r’f@ﬁﬁ%’??& FlFé?S&tg‘é‘h’é}ga?‘FWaﬁé‘aﬂ%tli‘% tepnafanyse sitreh cAppIsds a

hagnetlcfl d onl f the sl ave the master information
carrier % tﬁ@qﬁiﬁ r?% t1HE Hﬁ@)ﬁ%t'l”c uél &tﬁ?%d]ﬁb {L ”?%s‘ﬁ?ct to
each ot her s%vgggﬁme%trrﬁgpeen{[plera 1I1ree| guzlslsngagll?e magnet:m:[ an e\frestrreepql whic % and 14
results in improved reliability 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 coefficient A of thermal
expansion of the base sheet of the master information carrier is
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



the master information carrier 3 over the entire area thereof. The sl ave
medi um 2 nmay be, for instance, a one-sided or double-sided flexible disc or
a one-sided or doubl e-sided hard disc. The base sheet of the flexible disc
is generally of plastic film5 such as of PET, PEN or aram d whereas the
base sheet of the hard disc is of a hard sheet such as of glass or

al um num The nmagnetic | ayer thereof is generally of a coated nmagnetic

mterial o a melalodid s LiyibhSea2h, Phe 2shens: DR BRI cfompnet | o

| ayer of netal the materi al he magnetic layer may be al | oy

(e.g., 10 C%@tlgerm@gxgg@%r%xé +HEATE SEOR TRn-CRGE B 00N FeeonitaPiofe all oy

(e. g., FeCo, Feet is preferred in view of obtaining clearer

magnetic transfer thatoﬁmxwmetoﬁcThgymﬁwmgmgonmwgnetl ¢ flux
density and has a magnetic anisotropy conformng to the recording system of

the slave nedi um pidat dtepsi Bf thgyredse ©fadsredn tbhahl 8RS I@eOmdGRe: redi um
in adirection parallel to the direction of tracks and in the case of a
per pendi sul aecéeLigind@iwedi UMbel destrdbeQGHItANrPRIReE] tdFaguids theo
direction of tracks. It is further preferred that the nmagnetic |ayer of the
sl ave nedi unc? hergimbeided with a non-nmagnetic priner |ayer on the base
sheet 20 side thereof in order to give the magnetic | ayer a necessary
magnet i ¢ ani sot r opy.inkheéaprmnaypetbayaricsfideld Hmt ¢ firstheppligret o ccHeayer in
crystal |l ographic structure and lattice constant. For this purpose, the
primer | ayemagpgtie lafer (nedt shoen) o One MGSE sh&ocrof Chdasl@vikbpedivdl , Ru
or the like. 25 Experinments The anounts of shift of the position of the
transf err ed 2siyAae disectipnerarnlige tockhreregand ng friaske fderpef webaretye
mast er i ng step and the magnetic transfer step were obtained for paster
i nf or matPon™egPEF ALY Wea'&%%}e&éﬁéélyﬁnrt%‘? ¢ FRe Slave aPehth ZefbRIL AL of the
present invention and master information carriers of the flrabqttlea third
™

conpar at i ve“@%&%@lﬂﬂd 95??% LOREPYR IR FLSHGR 1 ThETS t abl e.
I th t t t troll ed t 25C0 .1C
r at1 thoTRUUTEE LAVGE ma POtk PPer SUEhare ?ifgﬁﬁsrfﬁ%@rr piprLicns
representi n%tfau?e qg?é%\gffa{ ﬁ)é?t&e%g c?r?gﬂe Mk 8nglfas%ns JRErod N a

position (reference p I Stance of 4 rom i s center,

the signal wag M&lﬁ:f %E@Hna&%ﬁ' @é’@rl%%dkalsg@mhgﬂt OURr adb SRS 8bntddie
transferred signal was devel oped by a magnetic devel oper and the radius of
its tragk sigRal tvesepBASIHLduBFadd@rUSR @fi ade RGNS TANG i sSBe@es, et er
at a tenperature of 25C 0.1C and the amount of shift fromthe 15 reference
position was esdrdfleateshnethe fieqd Hdu SsSdppiiednin kaefdildeovisrg obabste I N t he
table, the coefficient of thernmal expansion is an average of coefficients
of thermal ewpahsiintial diddnetént fikldedin cass shwen ihdignterid,cichewgtder ence
and the difference between the maxi mum of the coefficients of thermnal
expansi on am@gnaelgsldiyruman2@eosf inchehe defdimgité nn onofhet hasteal irdopaasian is
taken as the directional difference in thermal expansion (to be described
later). In tqéiér%%ﬂbﬁeto thg Sliaéfedl’f?cb}blﬂr%w ainenthe treppéey F‘f‘éﬂltletlc &pd i s an
abbrevi ati on of "enbodinent", "c/e" is an abbreviation of "conparative
exanpl e20 @ ig ahpozbsiein &R oFRBIeiEbAYS T i3en D ‘FhQZBIPPﬁ%r%fa‘éﬁﬁéfny on"

 nf or mat | on AP Reor 85T oFetie asﬁ%ﬁaae?s?ﬁ%?g?é Foé've 4 Sl st
(i 1 exper FohPe NG 6 Fhi 3F lt] BHCest obve. %%fw#g%s Bhck Ufcdt W5 ch vas
coef 11 ¢i ent SSFEFRE aoaspgrﬁﬁéé%’igéee%%%diéoéﬁmé R i n;,e#*%e‘j e
Fiim ( 62 UbeRSERraRT Uerahect,ge ?ﬁ%ai?%&é*eﬁéﬁ%ﬁ@??@%}ﬁégﬁ??fc. dis o
the basgsshealby) PerffcsIoWbd BatBerd A PWBGdAR G0 the irregularity

pattern on the master information carrier 3 is transferred to the



10 and were the sane as those of the master information carrier. In the
experinments 1 to 3, the magnetic transfer tenperatures were respectively
set to 23C, 25C and 30C. As can be seen fromthe following table, in any
one of the first to third experinents, where the nmaster information carrier
15 and the slave nmedi um were equal to each other in coefficient of thernmnal
expansi on, the signal was transferred to the slave nediumin place and the

amount of shirhtksvasy @nai 8c8/d RRATBRIL s BhONABL @RgGAL ficer and the slave
medi um expanded at the sanme rates. Fourth experinment 20 The base sheet of

the slave nedi um ¥@smbotdedn B rmBETof ichm PE0gduGestddradl} o sdldifpl@Nnd rom
the PET of the base sheets of the slave nedia enployed in the first to

third exper haenks abRgdeyVlirStanpadion Jf obgaBrendlppddt in Ribrbhent @iy sheet .
The coefficient of thermal expansion of the base sheet was |arge as shown
in the foll danfagudtdbhesud@bad hesdiveeidgralabn direfl €idnereddd £t hemaahasgransi on
of the base sheet of the slave nediumwas 7 X 10-6/C. By the influence of
stretchi bg, ib¥ormdtiencueffieci 2 hs babuglte i ned aexipapstataandrithechdi $lotal onal
difference in thermal expansion were different fromthe base sheets of the
sl ave nedi amedplroyeditin thheotharstsido thhreaf drpemyreriicdeEx et shdwve

descri bed above, the fourth experinent was performed in the sane 5 manner
as the t hir §ongpercisnemairThe mpageetinfornatioherariréape rabus ieulasng0@G1lyAs can
be seen fromthe follow ng table, because of the difference in coefficient
of thernal &xpadki dAtber ideRet trntpgstwith kheropposdhe cddebe?f 4hg $iaves| ave
medi um and the difference of 5C 10 between the mastering tenperature (25C)
and the magfefin tteaRsirtiare MpEe At en (Wokhe oRPRE1EE FHdPSwRl theafmsF & red to
the slaye nediumin a position shifted fromthe correct position by 2.2, um
on aver de. "EPFER SArenSIRPR: AT TIRIES THOMST thFe PECHEN GRS PAGF 6 5 S¢ i
ei ther of tl%e fifth gnd 15 sixth géger.i nts..ln th %xe%(irirren , the

Fought into a clgSe cont With one side of ghfi t.Lghe n
base sheet was rf gpass and Tn The si Xt'h experinent, T e hasE sheet was of

alumnum T o hele - . ex ' .Qf hee re as
Shown it nETFSI TG PaBre. ioean i, ar GLal 14 bhiT 36e3 8 kRt 2 0
sixth exper iR S Welh PEEd 06 ORM: 10 deN& SaTR NARREr 1A5; af EQet%Qﬁ%ﬂar
experinment. As can be seen fromthe follow ng table, because of the
di fference ijnreafitioal entthel ogiRnimelsiekBansikal HetwagiitReiABes8énce.
information carrier and the slave nedium and the difference of 5C between
the mastiering tenmies abereididn€) onrtethe)l BRpgACE IR bFf aRSIRIse2ShdaiTPEIGH Ur e
(30C), the signal was transferred to the slave nediumin a position shifted
from the cortheatagiesi infornayidn Ghrgiier iavat age ddhge and b. Bprioni/aver age,
respectively, in the fifth and sixth experinents. Seventh experinent A
mast er i nf oripaeferatdar ihethdadngg of Hdse 3h&S0 WT)oh ands 5 of FeCoNi
containing therein 60% of Ni was used. The coefficient of the base sheet
was as shown in tHee félifRnenget Bpteeen hanardsensheetfigienheos| Bherifddi um
was of glass. Except those described above, the seventh experinment was
perforned i FXPRRSCIBNYEINELTNE G5 fL RS ek fErrARhEXPAFiRe aKabPYeen
fromthe follow ng table, because of the difference jn coefficient, of
SRR LR ] e 81

her mal 28xpSHErgH AP SRS BRE o 17 S Ma RO Fet iy e

medi um and th i fference.of 50C betwe t.he steri,n enperature (250
ond the. nagrefs &% PEREHET +Plopristtt $iE8o s Thve rerfih P R a ot (h&E el 1o
t he sl ave Lu lg)ea position shifted fromthe correct position by O.
84 um on acgglslégé.;gpgﬂt(%‘ to tenth experinents Master information carriers

having a base sheg,gres@' 4 é"@étiglaélo@@ﬁe g{;‘et ic‘i@né‘B%é}@rﬂua‘fﬂ’@gggi T by

| it hography were used. e coefficients e base sheets wer own in

the follow ng frallRe ARG Bh@YEFRHLYNINES,RnBRIEF B Sienth 8F thempf the
eighth and ninth experinments and a flexible disc in the tenth experinent.

In the gbghtehpgXPRid BBNEhe iR cbaRESRAChE VER RhsBASHEBRRaE Nt BErPIdU N
experinment, the base sheet was of alumnum In the tenth experinent, the

base sheet of j§hatf iaxtkd eadigsComas 30f0 PEL.. ThRtcoef fihel 8MdEricient of



25 of thermal expansion of the base sheets were as shown in the follow ng
tabl e. Except those described above, the eighth to tenth experinents 19
were perforned in the sane manner as the third experinment. As can be seen
fromthe follow ng table, because of the difference in coefficient of

t hermal expansi on between the master information carrier and the sl ave

medi um (significant in ninth and 5 tenth experinents) and the difference of

5C bet ween tém%rm?ft LAG; S TReERL Wake (GRGk 3@%@@1&@&9@%&&&1% angf@le
tenperature (30C e signal was transferred to the slave nediumin a

posi tion shidjeed; E1QP LPGnePhs LekpRASidn! OF thY¥ phs@BsHiBLO8 %\f%r?e%ast?er%m on
average, and 4.3umon average respectively, in the eighth to tenth

experi ments.; A3 rdeedd adr 8bOVE ap %P@xl%%’éeéaéﬁ‘f&%@“ on carriers erml oyed
inthe first to seventh experinents were in accordance with the present

invention. That i@hehHRCEQESIAMCBEVET bt BRe RHRTEAiAMMRALL O caltheePase
sheet of the master information carrier is in the range 15 of 5 ~ 25 X

10-6/ C aBd iis berpest ofi, of Qi-icastaneanihly tHerkefoNi slighd asoundt of ardyed of
Si. 20 Tabl e BS/ MCBS/ SMB/ AMTIshi ft CT/ A 10 6/ ~CCT/A 1 ~' 6/' Ctenp C~ nexl enb
IN 13P E T13h230ex2fimieddi dSRhErndBEXpAexBeno3dhd sk SASA3MAexnderte 4Ni 13P
E T241. 8302 . 2ex5enb 5Ni 13gl ass7. 80. 6301. 09ex6enb 6Ni 13al wni nunk2Z . 7301

. 8ex7enb 7FeCodl iagbasastAB0ca53e0. Blex8ebil iRid2atbghbass71383.218011868x9c/ e
2Si 2. 5al wni nun228. 8303 . 9exl Oc/e 3Si 2. 5P E T249.6304 . 3 21 Clains. 1. A
mast er i nf or¥a0i°6E .cafar exampies htheonpefi fies eat lrdsehesinedteyprosidedfviteh a
pattern representing a signal and a magnetic layer formed on the pattern
and is for tegasthaeti Hgof Hdegnaptgr indoamatigrecarrier 3 formed of an Ni-Co

10 alloy containing therein 99.87% of Ni and 0.13% of Co is 13.3X107¢/°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 information

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 12X10°%/°C. For

example, when the Ni content is 60 to 99.87%, the coefficient of
thermal expansion is 12 to 13.3X107¢/C.

The coefficient of thermal expansion of the base sheet of the

20 slave medium 2 is 5 ~ 8X10°%/°C when the slave medium 2 is a hard

disc having a base sheet of glass, is 20 ~ 23X107¢/°C when the slave

medium 2 is a hard disc having a base sheet of aluminum, and is 10

~ 25%X107%/°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 Smedium 2 satisfy 0.35B/A=2.1. The anisotropy of the

10



5 mediumin a close contact with the master information carrier, wherein
the i nprovenent conprises that the coefficient of thermal expansion of the
base sheet of the nmaster information carrier is in the range of 5 X 10-6/C
to 25 X 10-6/C, and 10 the thermal expansion difference in different
directions of the base sheet of the master information carrier is not
| arger than 8 X 10-6/C . 2 . A master information carrier as defined in
Adaim1l in wargdaskhdeetpfthatiieptthefditfifersmie BRI Oaimi@efdseiglteet  of
the master 15 information carrier is in the range of 10 X 10-6/Cto 15 X
10-6/ C. 3. Afnesdreialig¥panebdn and Ganinedumacodd i chetk bl tBeandl Expanidnn whi ch
t he base sheet of the master information carrier is of pure Ni or N -Co
cont ai ni ng timereirioasskigattiamsumarall€b. to £he Aspafder onmf oherahasrercarri er
as defined in CQaim1l, 2 or 3 in which 20 the base sheet of the nmaster
i nf or mat i on iodprinatridnscayfribe-3CG® ¢ brorghdl imteganbeceiwntlo0Be siavmedioin Ni . 5.
A master information carrier as defined in any one of Clains 1 to 4 in
which thé . r2atie B/IA-~oBXHELCefficient B of thermal expansion of the base
sheet of the slave mediumto the coefficient A of thernal expansi on 25 of
t he base sheet of Wher tihgseeaffigtonpwli Bheradr expansdon Pk fie rhasgeshaetn. 3 to
2 1. 22 .A A F. AY. Al. AF. ANY. A(. A(. A

AT A( F% A?NSOAWGA(I‘FG/E%&\F“AB%‘%lRPYCCN\]lleAﬁ A LD AFIEREOR@SF O pERI K~
{qu gb] X] ca] ca] cal calcalcRa]ca]c ca] ca ca] cal ca] ca] ca] caV] ca] ca] ca]ca]c
a] ca] ca] ca] AP f]c ‘B%ﬁr@&]lea]réﬁf %“E)e SPA_ 4{& 1']“”‘ ster information

yxsnid 7]} ca ca] ) s asheelsn galeal 5«11 o3k sl akoalaghorheal salgabodl cal ¢

CAfCAFE
S sl Sehee Tmesane feags s lysnid 2] salskea) sal el oal o2
? /gé?{ ]}Lca] caj ca% ?ZC] ca}ca] caj ca] ca] ca]

cal ca] ca cal caﬁ cajcaJcalc cafca] ca ca] ca

cal () 4*++Gt+ I % 1,941y cal ca
ca] E:?a] ca] ca](%ra 8£Trr %5 éﬁﬁc?ﬁ tQ]éc l ca] %%%i‘gf 3’]&%%]} Elz ca %&gl)géﬂ]qg% ca} ca}
Ca]Ca]Ca'84hA§§@7Eggk ransferred signal_ is_to_ be positioned due to _the

V>7?- Al Ar ACCD3EHHI Ul JKKKKKLLLL}xsnl g _Z]]ca] ca]ca] ca] ca]ca] ca]ca]ca]ca]ca]cal

;glpcg] ;glng]_t%&]o@aiaﬁlecaleed&a}:@a&é}ab@a&@]r@%@@,] “Bb B8y 8he aldmat EbAdAgNNOOPPP

P<PEPFPVPNPSIZERZEE V6 P t By RirBR} Remved ldnea |daa]eadoalred]ad] tta] ealian) tadyca) cal ¢
a]J ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! PPPPP5Q R: S} S
TT- Ut UUBSVV\IAF Y DOIXY Ay ydtZnd 1y, } xbai reiaalafit ffoshncea] leetjweahctdlecal ca) ¢
a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca! ~[[\\\]
111111111~ wekgringsien” angh §he SN H) K Sivicas 281 cﬁé}]eéai%@]f:@a? ¢8a] edjcal cal ¢
a] ca] ca] ca] ca] ca]t %cﬁg%ca ca] cal ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! ddfg

ggggMNhhhhiFEePE ik a}\ikﬁ“‘%eﬁu %FB].’)](‘F%\"W‘E%} 6&]“8%’]?3%]‘6’& %]Lcﬁ‘ae]rca] c a] ca
e A g e A A

a) cal cal cal ca) cal¢al gal ¢ aJreaél ALl alsialsienl sLsalbaleal e oal eal co oo

chal !l eVZ+p9

e g;fc'n]%gkf sgllsalaslesleal adla lh%ago%%egg;e@ seLaahatlealal el oal oa
Love (1)1 Faobee s 10EE %)b%@%é%a&) G} e e,

10%& () - &1Qfﬁ.&e( Laﬁ%@%&li—? 1@?(@%?19@3 on the slave medium 2.
10%2& ()- GA" 1000 & () - 821002 & ()-0- 10%& ()-!a + 109 ()-z{| K~ @

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.

11



10SS! 2" 10% o0& () -y! XZ2"10%0& ()-yLF! 10% o& ()-!'LF!' 10%0& ()- LFI10% & ()-a
10SS 10SS 0 XzX9. 10'0;s10% o0& ()-!& M 10%0& ()-Z k& M'10% 0' 0&' ()-Z
fm10% o0& ()-!ffm 10%0& ()-!'\fm10% o' o0& ()-!/gE
10" o! Nf " 10%uouo& ()-f"10% o0& ()-S! X"10%00& ()-SLY "10% o0& ()-!'LY
"10%0& ()- 10'0 10'0o/syd J}[<1 1 10' 0& s10% o0& ()-'\9-"10%0& () -
IN9-"10%00& ()- #"10% o0& ()-f!\#"10%0& ()-ff"10% o0& ()-fJIKLCBAB 1
10" ol t m 10% \ & () THNik 103d1\a\ &y (DattNih DA b&sé )sheet 31 can be formed,
T1110% & ()-! T 1110%\& ()- 10'0 10'04. _zodY7 1 10!sF'10%\& ()- 10\ 10\
10\ @ " 10% &b}y ihb#adaab 7 tige (1pe bRG#aMPSD) bFS&E £xahp e, kMitbérdy tstBlayzX6dY7 1
10! a&m' 10%u\ u\ & () - '\H&M' 10%\p\ & ()- " YIO0O% & ()-!'f"10%\z\& ()-F
IX"10% \ | \ &1i6)Eikrstsfdrigddnta (smoobh |dllakk!dlate {or a smooth crystal plate),

for instance, by spin coating, and a laser beam (or an electron beam)

5 modulated according to the servo signal is projected onto the
photo-resist layer while rotating the glass plate so that the
photo-resist layer is exposed to the laser beam in a predetermined
pattern, e.g., a pattern of a servo signal. Thereafter the
photo-resist layer is developed and the part exposed to the laser

10 beam is removed with an irregularity pattern of the photo-resist
left on the glass plate, thereby obtainingamatrix. Then the surface
of the matrix is plated (electroforming), and a base sheet having
a positive irregularity pattern is formed on the matrix and separated
from the matrix. The depth of the irregularity pattern (the height

15 of the protruding portion) on the base sheet 31 is preferably 80nm
to 800nm, and 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, athirdmatrixmay be 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 positive irregularity pattern may 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



"}rg\= 1 10'a, Y10% 0& ()- 10\ 10\ 10\9;s10% & ()-!& "10%\& ()-m

1 k& "10%\ & ()-m &M'10% & ()- ""J""""#dEg\= 1

10! a, 10% o0& ()-y10% 0& ()-s10% 0& ()- @

10% 0&' () -f @0% 0& ()- @ 10% o0& () - #Y###S[ $$dEg\ = 1 10! a@10% o0& () -

fY10% 0&' () - @10% o0& ()-G'10% 0& () - @0% o0& () - @O0% 0& () - $$$2%s%WBMEQ\ = 1
10! af y) 10% 0&' ()- @ 10% 0& ()- @d0% 0& ()-,# 10% 0& ()-!G 10% 0& ()- @

10% o&' () - %n&f @ggfomﬂgﬁﬁ He use of the matrix in the manner described above.
10! a4Z" 10% o0& () - @10% O&' ()-y110% o0& ()- @10% o0& ()- @Q-10% o0& ()-Y+Z"10% o

& ()-""" " () ~_Thelmdd N LYD& this- r&s%ek&&&&méhdr@ééﬂ&@o&néb 10’ o
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methods such as vacuum deposition, sputtering, ion plating and the

5 like of magnetic material. The magnetic layer 32 may be formed of,

for instance, Co, Co alloys (e.g., CoNi, CoNiZr, CoNbTaZr), Fe, Fe

alloys (e.g., FeCo, FeCoNi, FeCoNiMo, FeAlSi, FeAl, FetaN) Ni, Ni

alloys (e.g., NiFe). It is especially preferred that the magnetic

layer 32 be formed of FeCo or FeCoNi. The thickness of the magnetic

10 layer 32 is preferably 50nm to 500nm, and more preferably 100nm to
400nm.

Also when the information is transferred by perpendicular
recording, a master information carrier substantially the same as
that employed when the information 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 direction
perpendicular to the tracks (initial DCmagnetization) and a transfer
magnetic field is applied to the master information carrier 3 and
the slave medium 2 in close contact with each other in a direction

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 pattern on the master information carrier 3 is

25 transferred to the slave medium.

A magnetic field generation means for applying the initial
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5 extending in a radial direction of the slave medium 2 and a winding
wound around the core., In the case of the in-plane recording, the
ring type electromagnets on opposite sides of the slave medium 2
and the master information carrier 3 in a close contact with each
other applies magnetic fields in the same direction in parallel 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 which 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.
In the case of the perpendicular recording, 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
generated 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 information carrier 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

14
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5 such as of PET, PEN or aramid whereas the base sheet of the hard
disc is of a hard sheet such as of glass or aluminum. The magnetic
layer thereof is generally of a coated magnetic material or a metal
film. In the case of a slave medium having a magnetic layer of metal
film, the material of the magnetic layer may be Co, Co alloy (e.g.,
10 CoPtCr, CoCr, CoPtCrTa, 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 tracks and in the case of a perpendicular recording
medium, in a direction perpendicular to the direction of tracks.
It is further preferred that the magnetic layer of the slave medium
2 be provided with a non-magnetic primer layer on the base sheet
20 side thereof in order to give the magnetic layer a necessary magnetic
anisotropy. The primer layer should match to the magnetic layer in
crystallographic structure and lattice constant. For this purpose,
the primer layer may be, for instance, of Cr, CtTi, CoCr, CrTa, CrMo,
NiAl, Ru or the like.

25 Experiments

The amounts of shift of the position of the transferred signal

15
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present invention and master information carriers of the first to
5 third comparative examples under various conditions shown in the
following table. In these experiments, the mastering temperature
was controlled to 25°C*+0.1°C for all the master information carriers,
a irregularity pattern representing a signal was formed on each
master information carrier in a position (reference position) at
10 a distance of 40mm from its center, and the signal was transferred
to slave media 95mm in outer diameter. The transferred signal was
developed by a magnetic developer and the radius of its track signal
was measured by the use of a two-dimensional shape meter at a
temperature of 25°C %= 0.1°C and the amount of shift from the
15 reference position was calculated. The result is shown in the
following table. 1In the 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
the maximum of the coefficients of thermal expansion and the minimum
20 of the coefficients of thermal expansion is taken as the directional
difference in thermal expansion (to be described later). In the
table, “ex” 1is an abbreviation of “experiment”, “emb” is an
abbreviation of “embodiment”, “c/e” 1is 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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Master information carriers having a base sheet which was of
5 Ni(100%) and was electroformed by the stamper method were used. The
coefficients of the base sheets were as shown in the following table.
Flexible discs formed by coating a magnetic layer on each side of
a PET film (62 um thick) were used as the slave media. . 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 30C.
As can be seen from the following table, in any one of the
first to third experiments, where the master information carrier
15 andthe slavemediumwere equal toeachother in coefficient of thermal
expansion, the signal 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.

Fourth experiment

20 The base 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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the coefficient of thermal expansion and the directional difference
in thermal expansion were different from the base sheets of the slave
media employed in the first to third experiments. Except those
described above, the fourth experiment was performed in the same
5 manner as the third experiment. The magnetic transfer temperature
was 307C.

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

10 between the mastering temperature (25°C) 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 sixth experiment, the base sheet was of aluminum,
The coefficients of thermal expansion of the base sheets were as
shown in the following table. Except those described above, the
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 (25°C) and the magnetic transfer

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

in a position shifted from the correct position by 1.04 um on average
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and 1.8um on average, respectively, in the fifth and sixth

experiments.

Seventh experiment

A master information carrier having a base sheet which was

5 of FeCoNi containing therein 60% of Ni was used. The coefficient

of the base sheet was as shown in the following table. The base sheet

of the slave medium was of glass. Except those described above, the

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

20 The slave medium was a hard disc in either of the eighth and ninth
experiments and a flexible disc in the tenth experiment. In the
eighth experiment, the base sheet was of glass and in the ninth
experiment, the base sheet was of aluminum. In the tenth experiment,

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

25 of thermal expansion of the base sheets were as shown in the following

table. Except those describedabove, the eighth to tenth experiments
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were performed in the same manner as 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 (significant in ninth and

5 tenth experiments) 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 in a position shifted
from the correct position by 1.06 um on average, 3.9%9um on average,
and 4.3um on average respectively, in the eighth to tenth

10 experiments.

As described above, the master information carriers employed

in the first to seventh experiments were in accordance with the

.
present invention. That is, inaccordance with the present invention,
the base sheet of the master information carrier is in the range

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

is not formed of Si.
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Table
BS/MC BS/SM B/A MT shift
CT/A CT/A temp | 4 m
107°/°C 107¢/°C T
exl lemb 1 Ni 13 PET 13 1 23 0
ex2 | emb 2 Ni 13 PET 13 1 25 0
ex3 | emb 3 Ni 13 PET 13 1 30 0
exd | emb 4 Ni 13 PET 24 1.8 30 (2.2
ex5 | emb 5 Ni 13 glass 7.8 D.6 30 1.04
ex6 | emb 6 Ni 13 aluminum 22 1.7 30 {1.8
ex? | emb 7| FeCoNi 12 glass 7.8 0.65 30 0.84
ex8 | c/e 1 Si 2.5 glass 7.8 3.1 30 1.06
ex9 | c/e 2 Si 2.5 aluminum 22 8.8 30 3.9
exl0 | c/e 3 Si 2.5 PET 24 9.6 30 |4.3
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5 medium in a close contact with the master information carrier,
wherein the improvement comprises that
the coefficient of thermal expansion of the base sheet of the
master information carrier is in the range of 5X107%/°C t025X107%/°C,
and
10 the thermal expansion difference in different directions of
the base sheet of the master information carrier is not larger than
8X107%/°C.
2. Amaster information carrier as defined inClaim1l inwhich

the coefficient of thermal expansion of the base sheet of the master

15 information carrier is in the ranage of 10X107%/°C to 15X 107%/°C.

|
l 3. A master information carrier as defined in Claim 1 or 2 in which

the base sheet of the master information carrier is of pure Ni or
Ni-Co containing therein a slight amount of Co.
4. A master information carrier as defined in Claim 1, 2 or 3 in which
20 the base sheet 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 any one of-Claims1

to 4 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
25 of the base sheet of the master information carrier is in the range

of 0.3 to 2.1.
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