;[\e3e-b-_| 6PT@ MASTER CARRI ER FOR MAGNETI C TRANSFER TECHNI CAL FI ELD The
present invention relates to a naster carrier for bearing an information to
be magnetically transferred to a slave nmedium BACKGROUND C{mmmlwm[m | ON
Magnetic transfer is to transfer and record a magnetic patt

corresponds to an information (for exanple, a servo signal) car4ssg on a
master carrier, onto a slave nmedium by applying transfer nmagnetic field in
a state that the master carrier carrying the transfer information by neans

of a fine unevenness PAIASTERCARRIER FOR MAIGNETI@TRARSFEHRvVe nedium

having a magnetic recording part to be subject to magnetic transfer are
brought into close contact with each other. For exanple, such a nagnetic

transfer ' ' ed in Japanese Unexam ned Patent Publication Nos.
sho 63- 18%@]‘?5@%@24 hei 10-269566 and etc. The master carrier used
for magnetic transfBie ipredent "R chtion Self2€311t69a amb5RAt dlRfler SO Mbéging an

phot of abri cation, sputtering, and etching on a silicon substrate, glass
subst r at e infegmation|tp foe magnesiopllytranstirrey torp slaee oreddes. pattern forned of

magneti c substance. In addition, it is considered to nmanufacture a naster
carrier for magnetic transfer by applying the lithography techni que used in

sem condu@ACKIGROUNDOFMEHEI INSVENTION st anper techni que used in producing

an optical disc stanper. However, in order to enhance quality of transfer

in the magnetic Magnetic transfer is to transfer and record a magnetic pattern which
corresponds to an information (for example, a servo signal) carried on a master
carrier, onto a slave medium by applying transfer magnetic field in a state that the
master carrier carrying the transfer information by means of a fine unevenness
pattern of magnetic substance and the slave medium having a magnetic recording
part to be subject to magnetic transfer are brought into close contact with each
other. For example, such a magnetic transfer method is disclosed in Japanese
Unexamined Patent Publication Nos. sho 63-183623, hei 10-40544, hei 10-269566
and etc.

The master carrier used for magnetic transfer is formed by performing
a treatment such as photofabrication, sputtering, and etching on a silicon substrate,
glass substrate and the like thereby providing an unevenness pattern formed of
magnetic substance.

In addition, it is considered to manufacture a master carrier for
magnetic transfer by applying the lithography technique used in semiconductor
field and the like or the stamper technique used in producing an optical disc
stamper.

However, in order to enhance quality of transfer in the magnetic
transfer as described in the above, it is required to form a master carrier with a

transfer pattern out of a layer of magnetic substance with a good accuracy. In the

L
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transfer as described in the above, it is required to forma nmaster carrier
with a transfer pattern out of a |ayer of nagnetic substance with a good
accuracy. In the 1 master carrier, it has been found that the shape of
prom nence pattern is varied depending on a nethod of witing the pattern,
thereby affecting on the characteristics of transfer. For exanple, in a
case of rotary type slave nedium having di sc shape, the unevenness pattern
of transfer information corresponding to a servo signal is forned with a
prom nencenpdr Eirtiet,NitchaRIb& fQind Bfat 3R thape DPFREnENERRIGAdrA {5 Naried
w dt hwi se direction (radial direction) of track. ‘It has been generally
known t hatdepbmdingatoneran methiodr rofd vinjting | thei patterny  teeseby baffectinig cdn hthe been
nodul ated according to . an pnformation to be transferred, while rotating a
di sc coat & awchl%ﬁsﬁgt% €t. However, if the width of track becones
narrowed to 0. 3wm I i i : : Q) Lty
and the 11 ke, the meteamiiP EPeastiditoldsd I BEHERe fuuhfRisk ditc ARt

di amet er fthe uaclamess lpattermof tiansfes idfdriatioht cdrresponding toez tsarvgusignalpit t er n
because an, end, partion of prom nence pattern is forned jnto a shape qf
circul ar gP’éme‘ﬂ Vithha pEprnsaIce iRgkert e SAVHERIdepangBlan Sh%Pff @Ftﬁﬁgecf H giet he
shape of ¢jr . ] -\ g e L mut h
n the t r SvgRtRe Bicrioh\Fadial ifeBlioR] 6r BAECH: A belR RREO Am AR ]
state thatthishpatierat & formiéd &y dldeinilating tesei banr evhichught beed anedwlated
contact with each other, whereby the magnetic pattern is _inconpletely
formed on acherding e apdafarmasion qotbeotsé@ﬁ/‘grged,rwbﬂg rofating & digg wentedayith an
transfer vk ord a signal distinctly. The present invention was

concei ved in consideration of the above problens in mnd. The object of the
present invention iHowever of tewadtiastteackClddontds da@fow@d e 0 Iurh lorN6éLlo
adapted to enhance signal quality of transfer by reducing |oss of azinuth
at the ti ropef withgthst increasgnef secasding densityt aad hetlikesfthe r weikingadiameser

d. . T, di . of i h
oresont i APRRACHR t o ik of TR AT Tof 2 ot b BRECE s Qe o o,

having a mathel fectligtilargRiticts Bebsifet éhd HRHORL frofRnsmle Siterlis Rorded

density recording and is forned of a soft magnetic layer with a track width
of 0.3 uminto 4 shape offeirailar arai df geet enst portionvadiprominence Hatterets foymeddnto ng

10,7 SR 0 AL L B, 85

transfer magnetic field when the magnetic transfer is executed in a state that the

o

master carrier and slave medium are brought into close contact with each other,
whereby the magnetic pattern is incompletely formed on the slave medium and it
becomes impossible to magnetically transfer and record a signal distinctly.

The present invention was conceived in consideration of the above
problems in mind. The object of the present invention is to provide a master
carrier for magnetic transfer adapted to enhance signal quality of transfer by
reducing loss of azimuth at the time of magnetic transfer even when the width of

track has been narrowed.



Assum ng that said width of track is W the nunmber of tinmes for scanning
one track is n, the witing dianmeter is d, and a coefficient indicating an
overl appi ng degree of electron beamis k, they have a rel ationship of

W[ n-(nl1 )k] X d, wherein said coefficient k is set to be not Iess than O
and not nore than 0.8, and preferably not |l ess than 0.2 and not nore than
0.8. And, the nunber of tines of scanning nis 2 or nore, wherein as the
nunber of times of scanning n is increased and as the witing dianmeter dis
decr eased SUNMM AR OPTHRINVEN RIgoaches to a rectangul ar shape but the
ti me neede or witing becones Tonger. It is preferable to manufacture

sai d master carri erAdoordimggtocan @speciroff the rpsént! inventhon, nthere @ provided ed
with an EB resist,.while rotati&g t?% gi sc and aztcanniglﬁ:élvvith an el ectron
beam whi ciP3SEE GRIEICT iR uIMEEBEIG (Halsis, BANRE i Rattean Y f&?“P?H%‘%ﬁa‘iq 8n and
has a wri t} ARG e I t : ] e Kk
over pl uristjarilltg ?eﬁr:éf;l to plg?l@rrnl;ﬁ g}rl iqbﬁﬁﬁg?%ﬁ%\‘dﬁ%gﬁéilﬁgégﬁ%%%g'taﬁ‘%ﬁqg?%%ﬁed

wi th an udeyernwithsa geackewidthy ofrfis3jemi org ldsas shergint $aid vpattermds verntten haewd
coating a J ayer of soft magnpetic substance on said substrate. According to
the mast efoRHsd |b¥rS°6¥m‘PBeWg£ ECFOR DR WaICHe BTG Ot ts-apalder

because t Jiers | C t I nformation for high
density rg@%rfgélﬁgﬁlgﬁ%g?ts&%rcﬁ{e%g%pgg%%léyoglre?gwrggﬁb%ﬁhgnet i c substance with
a width of track ofAguthitig that Isails width of ittdoknisaW, tier mmehbey of éinmdsnfor

el ectron beamhaving a witing dianeter smaller than said wi dth of track on
the sane tSFHEMNgRe twack 1 nr e wriking dipmetesig dy@ndi d roficians indicating 3a t er n

appr oache Iec | gr rather, t | g er.and a
T he. uncvensaeBrildanes o < 2aRas e Bk (A9 oA Selelondhp SEMELEDR: e
| oss of azi)Rrd) wHertihavasd eseffieisnekiis séi 1l sk satlesrthas duaRbnGtmblethah 068,0f
magneti c transfer and the qual |({5¥ of transfer signal can be enhanced by

[

t ransf er r iang Mﬁ&rz@dmilg@ thagi0s2 japd tnotaperstthan Pa8.1 &g, ﬂmne:nbgegtnnlwﬂ C]\ld
OF THE T ' ' i i . i
wtn rer odrnaping RolRar: Shetils A, B Rhmbll o s ¥ SoatRirg Ao

steps of nA&REiddC ahdansithe WRithpd dishBer ad MRS U8Ereaddd, | e ARGHY WM Bakénone
enbodi ment of the present invention; Fig. 2 is a schematic view showi ng the
writing ofappresshastea rectangelar shapettutithe tisre neadeddor writing Bedomes longers

sectional view showing an e | e of. manuf agt urin . .
W 1sgpre?era§laer¥8 manufacture said mastérearrier for magnetic transfer

by illuminating a disc coated with an EB resist, while rotating the disc and
scanning with an electron beam which has been modulated in accordance with a
transfer information and has a writing diameter smaller than the width of track, on
a same track over plural times to perform writing, and producing a substrate
provided with an unevenness pattern by mastering based on the writing, and then
coating a layer of soft magnetic substance on said substrate.

According to the master carrier of the present invention as described in
the above, because the pattern, which corresponds to a transfer information for
high density recording and is formed of a layer of soft magnetic substance with a
width of track of 0.3um or less, is written and formed by scanning electron beam

having a writing diameter smaller than said width of track on the same track over



process of the master carrier; and Fig. 4 is a schematic view show ng the
writing of prom nence pattern of naster carrier according to another

enbodi ment of the present invention. DETAILED DESCRI PTI ON OF THE | NVENTI ON
Herei n bel ow, enbodi ments of the present invention will be described in
detail. Fig. 1 shows an exanple of magnetic transfer nmethod using a naster
carrier according to one enbodi nent of the present invention. Fig. 2 is a
schematic view showing the witing of prom nence pattern of the naster
carrier anfufal §imeks, i the @ner ﬁéﬂio‘ﬁeéf pRitAInente WaktbVapproabh&x &5l Rcfingular
manuf acturi ng process of the master carrier.” The nobde shown in Fig.” 1 is an
i npl ane r sbapeli ragheretthani. a Eciceulaf drcgshape i anda as cliwsratnayvenness gattetteissi ze
of each part is depjcted in a4 different scal e, The,sunmmary of nagnetic
Uransf or  BYAHAERUISE Wifk 4 €9Pdnacqueesyh WRereme: W6aIoR 9T BETHRH af dEansiat: b
reference n'iégzi:étiﬁl- fidld & B¢ 'ré’dci.ldeﬂ'a&'c}ﬁé 1RO BE nhefdletie rdrdterShtd MY §&dlity of
demagneti zatTion) 1s perforned in advance by a ying an initial

magnet ost dtansferi sguhlHan b eahaicadebyntrdnsfierring andmecatdingca idistinod migmeticack
directions as shown in Fig. 1 (a). Thereafter, as shown in Fig. 1 (b), the
sl ave surfpég@”(-rragneti c recording part) of the slave medium 2 and the

prom nence pattern 32a of information bearing surface, which is forned of a
soft magnetic |ayer 32 (magnetic substance) coated on the fine unevenness
patt er n ofBRIEIS DESEREATIONQE (THE ORAMINGS are brought into cl ose contact
wi th each other, ang then the magnftilc transfer is exeiiuged b apa}léi.tg‘g
transfer magnetic fi & imgnispet the gresgnt dayention (will be cexlangth withy
opposite f 8oBhiviab JFEIREL i Hin. The transfer magnetic
field Hdutrg{)etsr%e% t}lﬁ?gg?lhghé%?k magﬁgsfgn a?\/deh(rEI 32 of prom nence pattern
32a, whereby the ndggdt iikadtrates iseepsodf meagmetie dtransferh aiethod tusimg andasearer sed
in the other ,gortio . As a resthjoléﬁ, a &réetic pattern is transferred and
recorded SRTECISICLPEAIRG P phg eRQimENnh el ePresedl) dnYRIGIODM 2 i n accor dance

ith the cl I t: ] S|
Formi ng pattern of WHC soft  BARLE, deTanernp i ARl OFRRIRRAL: RERGR,

surface ofoftthe mmsdrayarderiri er 3, as shown in Fig. 1 (c). The master carrier
3is forned in a disc shape, one side of which has a transfer infornation
bearing surface prduBddds diarasssectippalivievieshorasg i eample of faanuactugiags of t
magnetic | o a servo signal and the other side of
which is ré?ﬁ{sg%ﬁgé@grﬂta%é&ﬁ%ﬁ%%?a&gi ch is not shown and is brought into

cl ose contact w th Fige4skaveherdtiomidw showihgdre wtitingeof p@miidentd paterar
two cases: a case where the nmaster carrier 3 is Brought into close contact
with one difdeagier ¢areick pesardingdiopnotherrmbodimentief theqpresentanventignsf er i s
executed and a case where nmaster carriers 3 are brought into close contact
with both sides of slave 5 medi um 2 and bot h si de-sinmul taneous transfer
i s execut AAETAEED DESCERIRTION (QF THR INVENTEONast er carrier 3 for

magnetic transfer is forped on the basis of witing of electron beamEB, as
shown in Fig. 2. THaem® glow. Gmbodimentssotthe Tigsest tnveagion will he dgsaribedn i s

witten a ‘ QY ¢S j ] i Lting
i et o S AT B RRY B ol s il e ubRp £nlhtly
times. |n dahgercaseording-ito. odé agmbodienetit i of nige ipreseart f mverdoy Fanli g o i ve
tinmes with smgl | witing dirﬁ%meter, d, while in the case qof Fig. 2(b), the
witing isSCS@FlFHP TEEWbShoyRg ng gVHHAS oft prosungReenpaftern; of &g PRZIGE (CaFTIer

whi ch is la?xrdgﬁrg. 5han 4B sé?:ftio'tzliapvie%@showing an example of manufacturing process

of the master carrier. The mode shown in Fig. 1 is an inplane recording method.

Each of figures is a schematic view and the size of each part is depicted in a



In the witing performed with an el ectron beam EB, the wdth of track W
the nunber of times for scanning of one track n and the witing dianmeter of
el ectron beamd have a relationship of We[n-(n-1 )k] X d, when the
coefficient is defined as k. The coefficient k indicates the overl apping
degree of witing of electron beamand is set to be not |ess than 0 and not
nore than 0.8, and preferably not less than 0.2 and not nore than 0.8. The
greater the value of coefficient k is, the greater the overlapping of
witing ofyifféRat §ile.beam EB is. The nunber of tinmes of scanning is 2 or
nore, wherein as the nunber of tines of scanning n is increased, as the
writing dianeter dThe sisamers ofl magnetiagrankfer dyefneans efithekinpdarenecersding, t he

h f t ! . t | gr. . but .t ti d f
w1 £ing bEESHES Y ihGE RO RGEFIG: S B6F derbeot: LHEDh L BEEHARRBPR 32n
!tfai Fi ﬁéngﬁlggcgr%ha&%ﬁ %déé%@g%g{r%egcge gﬁogﬁﬁ&jééf;ﬁi‘v‘gﬁt@ﬂgﬁ? ?Igé:lgl i ?@cltﬂ ?garll are
det er m nedndgnetostatinfieldi Hiretoea sldye tieslinmr &1 oné direction bf thedesavki digeationsd t he

coefficient k, wherepn in ord to_reduce . the Lo of azipmuth, it i

of f ect | v 26 SRR Fige 1ade i ﬁ“éetﬁaﬁtﬁétes SHOWo 1 rHage 460, the Qa%eﬁur Stinmes
of scanni i i: Cl i i ] ient ,
"t ispr et dene e fctRub B FaRe A SaG e BCd Gn  hnd oM BE A Wheichh 3BT
6  val ue informiatioh Gleating sorace whiehtis foraied ofed foft nepmytic Mytdn 3QJlmapaietis hown
in the figures, an actual servo signal also has a prom_nence pattern which
i s of f set SBYstaney|coasd; emthre fing upevenngsspaiters iof subsirate d L ofimaster eriends

prom nenc N t i i I (o] I pLien,..even
't The. ungve SRRBR bR BIORE Mt St B0 Pl shY b RNE paiofiE s
negative pae&@ed Bf apploignnassies maapmetiai fidldi Hdordnase tteackodidedqiivhi 6f ¥kave
pattern shown in Fig. 1, 1t is possible to record an _identical magnetic

patt ern bynedivey 2j bigf eprositier octhaprnf eaid jinitial anagneficeficld Hirl dThe dranster

" brer or nfalrris Tl Hdbh Bhrbe Rio ®BE ok bingrut 17 B of PoDRR piteh o)
on the sofipamagReidyCtheanfEnetizationds ot dWerédin thay portiBRYaErdveEsEdint ther eon.

And, it is nore preferablé that a DLC filmof 5~30nmthick as a protective
filmand ®therpdrtient Assyrasuliy @ magsstinpatigtrsis, transferidearshiegordedonca slpveayer

such as Si f.or bet ween the soft magnetic I. r 32 and the

oot ot veufaye drasRLoF tas StatR et 2Lt artdannd sn Bis SseBnebinied such
as occurr ensmimincd e 328 agd dyrdssiont dpale WHARINGPAREA R Shdl Syt dhdgartivhi ch
is generated in the course of contact with the sl"ave nmedium 2. For the
subst r at e lagerdi2 inHbennfrmationrheating surface REthe master carrien3ans shgpimir Figyl ass,
al um num zl | oy, ceram cs, synthetic resin and the |ike are used. Formation
of unevenr‘l g)s pattern is executed by stanper nethod or the like. The steps
of manufacturing t hghsplasfet @h@ie3B RifoFed MaldRdc SRDE! Siic SdEOF vIHER Bkt &
transfer according to an enbodinent will be explained with reference to

Fi gs. 3(a)transferdinfornation shearing surfaee prodidgd Bith) a fine EMevenness patterni on
is coated on a,di.sc 10 | ass. qr qur.atz) having a snooth,surfa by

spi nooat | HgNERd o se Wedediodnust HEtS basteiond & 4 SaPh gL DA Ine BSkni ch
has been g I ' [ t N S LSarvo
A e b G o RS A
resi st 11 clesedcontactERithethiesslatd médiaacB. t Aacshoven n the fimredthere are two

predeterm ned pattern. Said el ectron beamis converged and scanned on a
predet er m%ﬁ:\ﬁr‘?atsf’ﬂa‘ﬂ?z}%f%\steﬂ CRFTIGIH ;sgl])rgg.}g t B0 CRSR GORERCKVEHORY 819t 1 ack

by a conveptaqn I : g | / fratd f npiAg i S
fTve (5, Prlfiay sEEbial 208 tne SHERCINR TRSER s SUEGC aRF A TR
revol uti onghdrg rahstemicagridrbe3 arxgpbsoughtpass claze domtdst withi bdthysidesy bfitstaveper
each revolution. Thereafter, as shown in Fig. 3 (b), the EBresist 11 is
subject to a devel opnent treatnent and the exposed portions are renoved,
whereby a master disc 12 having an unevgnhness pattern formed of the EB
resist 11 is obtained.




Next, on the basis of unevenness pattern of surface of said master disc 12,
a thin conductive layer is deposited on the surface, and then a substrate
31 formed of a nmetal disc having a positive unevenness pattern is

manuf actured by mastering that perforns el ectroformng, as shown in Fig.
3(c), in which the unevenness pattern assunmes a netallic nold. The
substrate 31 fornmed to a predeterm ned thickness is renoved fromthe master
disc 12 as shown in Fig. 3(d). The unevenness pattern on the surface of
sai d subsjy, enness pattern of said
master di Seﬂi@n%ﬁéﬁ?g@ﬁéﬁ? a%lgyﬁ&gggs%%liggedﬁ@pol i shed and then a
nmagnetic |ayer is Ohetpromimehte patemerddasn nhetmaster wasi@b$ formamigaetic
carrier 3 for_nagnetic transfer | optain pQssi bIe to manufacture
a substr aﬁrén#sr/m@raleﬁe«ghﬁlwsb%@ wwnlgwfp%wt pﬁ%,ta oWt Fight2- on

ot ng. AR5t LIRS Bhhrte 39?3&?{11 RATRR BhRe o0 ™ "

manuf act uscsarmng% heith aheelbotydm @eﬁnp&ﬁhihh%@sp@twleﬁﬂg Rifarpetet simdlleg thhAattheg
treatment or ering and curing a resin sqolution_on the second master disc

to manuf a¥tidtheWsof mauch Qraa tsameditack aver plyeal tiaes.odnithe) cpseaet Hig-A(akithet hird

e used, St RGeStk AR rbe B Sl S M, Bl ™

plating, & thebort 6PFOE M(BY, thePwtitiagiid Performer! Byt bhni@y thhee afRed Qdil ar
said plating to manuf ggct u(rg t he sub%trg)te The t%iepth (prom nence hei ght) of

unevennesw¥ring diametér d Mgl isslargardhan thag ofFég.edaably in a range of 80 nm ~
800 nm and nore eferab i n range.of 100 nm = 60 Sai
manet] | ayer 32 18 thopaistnegeiRnBer i preelRe bt dsetne i BR gk

film depogy! {HRMEMBES of Q’n’i'e@ﬁarvﬁ‘aﬂ @ﬁé ftfa@l& drﬁh&QHe vﬁ%’ﬁ%g'idrﬁ&eﬁ%ff hod,
i on platlnlg nmet hod, or platin he |ike. For the gnetic
mat eri al , electron lpemdoheve: a an(mshlpcof éVFby—(l(l-(Ic)Nxd GuinirZthe Codffitient iand

the like),

and N o Peliedeepds.  Tiie opRient kdndicalss hecowmnpleg, depperabStiting ol
t hi Cknesseg.:fcgl y%&%}d fnd BY&h ¢ Bleo?ié%"sQMO'aﬁd%df%‘ftﬁ% tRén 8@, r&ﬁg ptrgﬁgaﬂlm and

nore prefera In a range o nm~ 400 nrn. It 1s possib

manuf act unet tess ébam 0 aisd nat mcue |thg1 8&. dThe.greaterttecvalne of tcbefﬁdlmtflorism a
magnetic |a er n |ts sutface, er.eb it .as a_nmster_carri For
the resin her oyerlanping, WQP@ ‘TL’Jtts luegtr%sbﬁam Eﬂaés uskhe; phm e]: &in
such as p Y, i [ ch as
pol y ch %%MW @hﬁl&ﬁﬁ?.dé‘%g?éﬁ?ﬁ%gfg% 1 B ERer bF $net O Sodfible ni

pol yest er imordadede asi the. wiriting elaméterad 3¢ Wleereasead, smaxhcas theti weelficoerd| k is

stability, pric dthe I|i pol ycarbgnate is ref re I f burr LS
present | H‘% 5m§a€e PP?:IOékP?t’é rﬂﬁi}/" SdPed 16 aBﬁ'ﬂ $ ?P\% bt tbSI‘i"?ﬁl ng.
I'n additi gg &Wlﬁﬂg%@ébrﬂes Edrfg‘l;e}r on beamcuring resin and the |Iike may

be applied on t e nmast di sc ar-coating or spin-coating. The height of
prom nence of patt ®ounding tie casers ofithet pratrinérsceppatfern 32k)is idetamingd byof 50

~ 1000 d f bl 100 ~ 500
carrior | ShOBYHN dBpeksati P dhe Agadings e ercaragd SEREB. A A OBrivene
fine patt ;);&nirgentg%geposfgaelnoihe%ﬁa& & F BSOSl e TP iRl STAAREL €

| ayer is forme I'Ng a magnet| er|a eposition

means sucthesumberiofitidegasfischmiingei d&ﬁﬂthe&fﬁéfﬁ@énﬂ”lﬂ Whéﬂatmlm order pb aéduce
nmet hod, or_plating method and the like. 9
the loss of azimuth, it is effective to reduce the writing diameter d, to increase the

number of times of scanning n, and to increase the coefficient k. Considering this

point, it is preferable to establish the number of times of scanning n as a small



The master carrier 3 which is substantially identical to that used in the
i npl ane recordi ng node may be al so used in the perpendicul ar recording

met hod. In the case of perpendicular recording, the magnetic transfer is
executed in such a manner that the slave nedium 2 is previously nmagnetized
by initial direct current magnetization in one normal direction, and then
the slave nmediumis brought into close contact wwth the naster carrier 3
and transfer magnetic field is applied in the nornmal direction

subst ant i alalue @Pwies dRiniproviify fheittdmferdiffieikhcgur rent magnetization, wherein
the transfer magnetic field i's absorbed into the soft nmagnetic |ayer 32 on
t he proni nence pat tAihoughanet shown iaghe figines,i aax agduahservaesignal pdsalhesilaar
magneti zatjion.is reversed ,.n, t.he portion.corr ndi to the promngnce
pattern sPOMBENCEIRITR WhGhds L RhEer FanpaR dorp dbp oels bisch pd He
unevennesSyRé i t rd ; he sl ave

medi um 2. As %%gfg?lgm&%g}jﬁ%p;a,&egﬁgsiég&‘?ﬁgﬁggg rlréeagﬁﬁﬂ’% gra#g?:l’&w th magnetic
recordi ng part (madneadditibnyewvgn dfi thaansvedmesse mattenmtdf substratee$1t 6 saidf
such as high-recording. density flexible, disc, ha;&@di scC ,aBd. the |jke are
used, wherB3Seh FETIGE Gristd BeBUL: BRFNRE ¥ngvenness apg Which Ja1apposifpdo 2
magnetic I y nedal |4l -0i r Wt i
Taver.  For thn hmery Slodt TER. 1 St i peiblTho ¥oGor o Mhirkicel Hhighcrs

r ecor di ng pattger by reversings thebldérections eofCinitidlo nedgnetic (field: Efin fiodCrtransfer

CoPt Cr Ta, CoPt Cr NbTa, CrB, CoNi ,and the |jke), Fe, Fe alloy (EFeCo, Feet,
FeCoNi ) canasar@tw?g%@ ﬁ{SS o Bs, eRRasitta these of ﬁtc Mﬁet@%ﬂ 15 praferable 19

hi gher ma i : it n : ‘A i i i Welg
cane. it DED £ phad e fit ey BRAFIAE ANGPIDERY U dd ol hERARE .
of i npl andayerc3®,dindga hitdicaat iwler thayebé iforinédtieaésh. oA nde itpie tbUprferable
recordi ng), because_nore distinct transfer can be executed. In order to

provi de a thalgailPet filtarf Px30mndhickopy at proterdivenialim aindea lubmennttlagerjate of

o equi r RS di: b ABEERGE Ahingifle I GFAAGR SPARG DS FBTGL hBHen |
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12 CLAIMS 1. A master carrier for magnetic transfer having a pattern

whi ch corresponds to a transfer information for high density recording and
is formed of a soft nagnetic layer with a track width of 0.31,un or |ess,
wherein said pattern is witten and forned by scanning with an el ectron
beam of which a witing dianeter is smaller than said width of track, on a
sane track over plural times. 2. The master carrier for nmagnetic transfer
according to claim1l, wherein said nmaster carrier for nmagnetic transfer has
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unevenness pattern by mastering based on the witing; and coating a |ayer

of soft magnetic subka umsenoesspatters opshe sudacel af saigdbsnigtrate 31 has a shape
inverted from the unevenness pattern of said master disc 12. The rear surface of
substrate 31 is polished and then a magnetic layer is coated on the unevenness
pattern, whereby a master carrier 3 for magnetic transfer is obtained.

It is possible to manufacture a substrate having a negative pattern by
performing plating treatment on said master carrier to manufacture a second master
disc and then performing plating treatment using the second master disc. It is also
possible to manufacture a substrate having a positive pattern by performing plating
treatment or adhering and curing a resin solution on the second master disc to
manufacture a third master disc and then performing plating on the third master
disc.

For metallic material for the substrate 31, Ni or Ni alloy may be used,

and various metal deposition method such as non-electrolysis plating,
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in a range of 100 nm ~ 600 nm.

Said soft magnetic layer 32 is formed by depositing a magnetic
material with thin film deposition means such as vacuum deposition method,
sputtering method, ion plating method, or plating method and the like.

For the magnetic material, it is possible to use Co, Co alloy (CoNi,
CoNiZr, CoNbTaZr and the like), Fe, Fe alloy (FeCo, FeCoNi, FeNiMo, FeAlSi,
FeAl, FeTaN), Ni, and Ni alloy (NiFe). Most preferred materials are FeCo and
FeCoNi. The thickness of magnetic layer is preferably in a range of 50 nm ~ 500
nm, and more preferably in a range of 100 nm ~ 400 nm.

It is possible to manufacture a resin substrate using said master disc,
and then to form a magnetic layer on its surface, thereby using it as a master carrier.
For the resin material of resin substrate, it is possible to use acryl resin such as
polycarbonate, polymethylmethacrylate; chloride vinyl resin such as poly chloride
vinyl, chloride vinyl copolymer; amorphous polyolefin; polyester and the like. In
view of moisture resistance, dimensional stability, price and the like, polycarbonate
is preferred. If burr is present in a formed article, it may be removed by burnishing
or polishing. In addition, UV-curing resin, electron beam curing resin and the like
may be applied on the master disc by bar-coating or spin-coating. The height of
prominence of pattern in the resin substrate is preferably in a range of 50 ~ 1000
nm, and more preferably in a range of 100 ~ 500 nm. A master carrier is obtained
by coating a layer of soft magnetic substance on the fine pattern in the surface of
said resin substrate. The soft magnetic layer is formed by depositing a magnetic
material with thin film deposition means such as vacuum deposition method,

sputtering method, ion plating method, or plating method and the like.
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The master carrier 3 which is substantially identical to that used in the
inplane recording mode may be also used in the perpendicular recording method.
In the case of perpendicular recording, the magnetic transfer is executed in such a
manner that the slave medium 2 is previously magnetized by initial direct current
magnetization in one normal direction, and then the slave medium is brought into
close contact with the master carrier 3 and transfer magnetic field is applied in the
normal direction substantially opposite to the initial direct current magnetization,
wherein the transfer magnetic field is absorbed into the soft magnetic layer 32 on
the prominence pattern 32a of the master carrier 3 and the perpendicular
magnetization is reversed in the portion corresponding to the prominence pattern
32a, whereby the magnetic pattern which corresponds to the unevenness pattern of
the master carrier can be recorded on the slave medium 2.

As the slave medium 2, a disc shaped medium formed with magnetic
recording part (magnetic layer) on one surface or both surfaces thereof such as
high-recording density flexible disc, hard disc and the like are used, wherein the
magnetic recording part is formed as a coated type magnetic recording layer or
metallic thin film type magnetic recording layer. For the magnetic material of
metallic thin film type magnetic recording layer, it is possible to use Co, Co alloy
(CoPtCr, CoCr, CoPtCrTa, CoPtCrNbTa, CoCrB, CoNi and the like), Fe, Fe alloy
(FeCo, FePt, FeCoNi) can be used. It is preferable that the magnetic material has a
higher magnetic flux density and a magnetic anisotropy in the direction same with
the magnetic field applying direction (inplane direction in case of inplane
recording and normal direction in case of perpendicular recording), because more
distinct transfer can be executed. In order to provide a required magnetic
anisotropy to the underside (support side) of magnetic material, it is preferable to

form a non-magnetic base layer. It is required to conform the crystal structure and
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lattice constant to the magnetic layer. For this purpose, Cr, CrTi, CoCr, CrTa,
CrMo, NiAl, Ru and the like are used.

In case of inplane recording, the magnetic field applying means for
applying transfer magnetic field and initial magnetic field comprises ring-shaped
electromagnets located in the upper and lower sides of the holder and applies
transfer magnetic field generated parallel to the track direction in the same
direction from the upper and lower sides, wherein the electromagnets include coils
wound around cores each having a gap extended, for example, in the radial
direction of the slave medium 2. The transfer magnetic field is applied to the
closely contacted slave medium 2 and master carrier 3 by the magnetic field
applying means while they are being rotated. It is also possible to form the
magnetic field applying means to be rotatable. In addition, it is possible to install
the magnetic field applying means on the one side only, and it is also possible to
install a permanent magnetic device on one side or both sides.

In case of perpendicular recording, the magnetic field applying means
comprises electromagnets or permanent magnets of different polarities, which are
located in the upper and lower sides of the closely contacted slave medium 2 and
master carrier 3, and generates and applies magnetic field in the normal direction.
If the magnetic field is partially applied, the magnetic transfer over the entire
surface is performed by moving the closely contacted slave medium 2 and master
carrier 3 or the magnetic field.

According to the master carrier 3 of the embodiments explained in the
above, since the width W of track is formed by divisionally performing transfer
over plural times using an electron beam having a predetermined writing diameter
d, the prominence pattern 32a can be formed on the basis of writing approximate to
a rectangular shape and it is possible to execute magnetic transfer with a good

transfer quality due to the reduced loss of azimuth and pattern of high accuracy,

11



1016 1"10% (& ()-', 1"10% (& ()- 1"109% & ()-'( 3"10% (& ()-'# 3"10% (& ()-
3" 109& ()-14\676_6 6a689: @10'6 SY"10% & ()-'# @" 10% (& ()-f

@"10% & ()-f 10( 10( 10(6S10% & ()-3 +3"10% & ()- :;<=?>A>B>C>D>z[ PE: 10!
10( 10( 10(7s10% & ()-'#3"'3"10% (& ()-3'3"10% & ()-!6" SY"10% (& ()-!6

SY' 10% (& () - D>Q?" @@AMF} [ <PE: 10! 3Y"10% & ()-!6" 3"10% (& ()-

3"109% & ()-!, S3"10% (& ()-!6 S3"10% (& ()-

S3" 109% & () - MFOFPFQFRFJFJ" NcN{\ = 10!

7109%& () eed ARE Wildth W 8F HaUeiCndrdwved 76 1P ress.() - 10( 10( 10(&

7s10% & () - cNdNeNFNN{RRyTT{\: 10! XLI'G'10% O Q% ()- L! G 10%%& ()-

Fig. 4 shows the writing of prominence pattern 32a according to
another embodiment. In this embodiment, the writing is performed in the
widthwise direction of track (radial direction), while Fig. 2 shows the case where
the writing direction is in the track direction.

In Fig. 4(a), the writing is performed by scanning with an electron
beam EB of which a writing diameter d is smaller than the width W of track, in the
widthwise direction of track over plural times, wherein the scanning direction is
same every time. In addition, in Fig. 4(b), the writing is performed with the

scanning directions being alternately reversed each time of scanning.
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1. A master carrier for magnetic transfer having a pattern which
corresponds to a transfer information for high density recording and is formed of a
soft magnetic layer with a track width of 0.3um or less,

wherein said pattern is written and formed by scanning with an
electron beam of which a writing diameter is smaller than said width of track, on a
same track over plural times.

2. The master carrier for magnetic transfer according to claim 1,
wherein said master carrier for magnetic transfer has a substrate with an
unevenness pattern and formed of Ni or Ni alloy, and the depth of said unevenness
pattern is in a range of 80 nm ~ 800 nm.

3. The master carrier for magnetic transfer according to claim 1,
wherein said master carrier for magnetic transfer has a substrate with an
unevenness pattern and formed of resin material, and the depth of said unevenness
pattern is in a range of 50 nm ~ 1000 nm.

4. A method of manufacturing a master carrier for magnetic transfer
having a pattern which corresponds to a transfer information for high density
recording and is formed of a soft magnetic layer with a track width of 0.3um or
less, comprising the step of scanning with an electron beam of which a writing
diameter is smaller than said width of track, on a same track over plural times,
whereby said pattern is written and formed.

5. The method of manufacturing a master carrier for magnetic transfer
according to claim 4, wherein a coefficient is k which satisfies a formula of W=[n-
(n-1)k]xd is set to be not less than 0 and not more than 0.8, provided that said
width of track is W, the number of times for scanning one track is n, the writing
diameter of said electron beam is d.

6. The method of manufacturing a master carrier for magnetic transfer
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according to claim 4, further comprising the steps of writing said master carrier for
magnetic transfer by illuminating a disc coated with an EB resist while rotating the
disc and scanning with an electron beam which has been modulated in accordance
with a transfer information and has a writing diameter smaller than the width of
track, on a same track over plural times; producing said substrate having an
unevenness pattern by mastering based on the writing; and coating a layer of soft

magnetic substance on said substrate.
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