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Mast er substrate and net hod of manufacturing a
hi gh-density relief structure FIELD OF THE | NVENTI ON
wab@efpursent invention relates to a master sSubBCT/HI2005/053349
and to a nmethod of manufacturing a high-density relief
structure. Particularly, the gresent invention relates
to providing a high-density relief structure using a
M6 vettraenal nefiold @8 mathifhstarin BALISERELIND reef Tirdkcture
| NVENTI ON Rel i ef structures that are manufactured on
the basis of optical processes can, for exanple, be
used as a stanper for the mass-replication of
read-only nmenmory (ROM and pre-grooved wite-once (R
and rewitable (RE) discs. The manufacturing of such a
stanper, as used in a replication process, is known as
mastering. In conventional mastering, a thin
FIPHO OIS EREIINVIENTIANer , spi ncoated on a glass substrat e,

isillu ated wth a dul ted f ocused r

e moduh b i e B e EEe e REE o AR of
madafacfiriaf athie-dbnSiey R shattng. Bagiosiedy, e pdsehi igiéntiohirdlgtes to

the internediate areas in between the pits_renain

Pro}iding a Sigh-depyity relisf fEugins using pgopeentigpal OP‘Ff@ fBYSsed
| aser beamis gradually pulled to the outer side of

the disc, a spiral of alternating illum nated areas
BAGREROIIND @FaTKEMENﬂ@E t he exposed areas are being

di ssol ve c

Wi t h ph gelcl:egl gﬂh res f’ﬁa nag(lg eﬁ!%ﬁﬁ!)tﬂl%ﬁ%?gherogeagﬁS?%Pﬁcgl §1]8ges§'e% can,
forAdxkmblenBe tidequs ﬁistamperl’foﬁ&e Nm@#r@hcbtiéﬁ]df maé—ouly&dertmry (ROM) and

di ssolve .the e os d areas.. The structur d surf
PR OB EHIE Pt DgRa (e R RS KREH S agplfieotie g SSet! stamper,
as a@d\dﬁlalr@pu@amqﬁ@cesg m&losvmtatsmrstedﬁ osited Ni fayer is
further grown to a thick manageable Ni substrate wth

t he i nvePse@npemtiony! mpsteripg 2 Hor IpONasers {156 g8t SDIRPeAFEd on 2 glass
sult¥i@le! Hqilgﬂln%mh'a%ﬁﬁpﬁé@fo%eﬁ R HehS. @h’é%ﬁwtﬁ&tﬁ)n"dfttﬁb laser
unexposed areas and is called the sta ROM di scs
beam eewenthat spiermatts of the dise predteinggxppsed ba lldﬁ dhile the intermediate
are(as 3 beeﬁﬁge%:n' tg?p%{1 El’élrg{lllcu?l o‘%o?&ﬁ]%ﬂeeﬁhé ?{s\%\n 90‘%%#: E‘l}(# Y ?dcused laser
bearn degraddally @hilaicth itlenouta@aideiod itl&rdiéc i spieedl déa:ltetrmtmg 111um1nated areas
facilitate the readout .of the
rempfEs. St PEand PR GRS B AR DPHETRAST BrareRd i elopment
prdtadss th REd 55 WRth Phokedal BdledmgidE tHedhotSrebiktdayel. 28k lineti}@ids such as
opti cal readout/WW|te€§£ot to ensure optlnun1data
Naéﬁwad e disslvedha posed 3gasg AhestEtiEgd sYrtacas of
sult’;s%guéﬁ PR, 2Bekr mﬁmlﬂlé ﬂuﬁmfay&aﬂ{ :9§al@etn1@9%cer§§ntﬂ1§-/sﬁltﬂeﬁ-déﬂ?ﬁlted Ni
I us” at the optical intensity has reduced
laytt @ fofthergeowmtoiarthiok manmblpﬂl silpstistesatiothe Bivarse pptr@itarg. This

Ni %g%%ﬂ' g el Wnl nt I}e{%BUI{I% is Eel)tapal?é:df;%‘ (ﬁ‘ﬂ %C S%%ﬁa‘p tﬁu&&éb&ﬁ lar eas and

is called the stamper

ROM discs contain a spiral of alternating pits and lands representing the
encoded data. A reflection layer (metallic or other kind of material with different index of
refraction coefficient) is added to facilitate the readout of the information. In most of the
optical recording systems, the data track pitch has the same order of magnitude as the size of
the optical readout/write spot to ensure optimum data capacity. Compare for example the data
track pitch of 320 nm and the 1/e spot radius of 305 nm (1/e is the radius at which the optical

intensity has reduced to 1/e of the maximum intensity) in case of Blue-ray Disc (BD). In
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typically half of the pitch between adjacent data
tracks. Such small pits are necessary for optinmm

wo emdow209 1t is well known that ROM discs are PERIB20F053349
vi a phase-nodul ation, i.e. the constructive and
destructive interference of |jght rays. During readout
of longer pits, destructive interference between |ight

corﬂ@ir&sto rtb-R6éeshdfrewiable@ptical niasibt aibvsizates, thefpliteitithdn f ROM disc is
acent | an at.eau ccur

typ1cekhé1aa¢@#qhéemlbwt‘wwmﬁ% £ Fﬁaﬁlgf gh“has“tﬁ“tpﬂétafed%?ﬁf?aefy for

opthhdf b, Rfls RPN RAHOMNBCE at8ad@tiviaadhasemddilition, i.e. the
spot typically requires a | aser with a | ower

constrvaiveagd Hestietivei igterfererperad dighiaayo iuring gradewyoblanger pits,
desﬁéttv%rmtgg‘ereﬁ&ebelt\@ ﬁﬁﬁ%ﬁ Eﬁ&gécgﬁf)m(thf?ﬁ)& b&t}’o% S&ﬁi teHected form

tes at a wave nm and nuneri cal
theagdftdnit Eﬁd@ﬂatédue)cahp,e;dmh/]eadséms loferhifiaction levely  BD

H?:t-j elr kﬂmr}g&qef%@ﬁt Sﬁuf lﬁ% %IES @ppromm\'%%? bﬁ? gt I%pjcléal readout
spdt ¥fpidal1@kuatsla tasedIwiftos 1obvbﬂwmlenrgmsm Brusedhfor eeradmg)Eonch/DVD

h
magexiis ks R oan BSGsEer GRS RE oRsraes S aeregh ol B om and
nulﬁgﬁjdai 5&?@1’6 SHipagy ail aes 8f NALDYE ok BDafhas@J}ﬁh%,oa[ &p TV laser with

mastering 1s the cunul ati ve photon effect he
25 Hegredslengh ioised irecqtinagion |athlgleNéolﬁpfo@r9dfor far-figld and 1.25 for

hq@l? llrtm%reres§ | S&wste%}h%z ﬂl % er \9%1?5 t ?%en‘éﬁt gﬁ' ERRNP Y@?{hlr@({ to make a

um na cused Airy spot also
staipéiufol thatcesertioptiend Jdﬂc gmerattnoac@s a@mmrwg disedveitage effcopyengional

in the central ,track.  ,.Thi.s
photgresist gasterieds H]ﬁ calinul[aﬁge %lrottcglu e&P t’lﬁlg ?igg O(?ag ok’ ﬁ]@%ﬁotto%ensmve
comnp&in@as & phblorddt Ber(is pfobeﬂh))nall% g dhefunt ﬁdl]ﬂ:rhmambroﬂ? he sides of
cross-illum nation, an as sma S possible fo

+ the fgeused ég@'tqu)tsals,oelagpl‘né@s tl;g\ﬁglaﬁeélrt trg?egéi&ggg] W&&gg 8? p1§s in the central

tralll) %ﬁﬁﬁtﬁhﬁl‘é e s‘ﬁfe' 1B t@ﬁmé:ﬁ)%’adbﬁin SNR Btk @MBdherefore to an

nmasteri ng l ength of th %/rrer chai ns present

marerastch;st pth@t (amtte@l glso famiredyiotion ‘PﬁmOS@fl WhHinakon, 88 agsmlagpossible
r.at
OC[BIS‘T(@ Aser s%q‘t| §ﬁlrelrdg ?{ggtp s%]dsﬂngg% oqgg%t()o Flj‘s%lﬁ?tgl‘mgésrused in
Morﬁim ﬂlanP«ﬁ@g/ Bshe ength pf the gplyowce dhmsm:reaeait ig ghef ghotoresist.
n d I
oSG Al Rt B B LB R A
ch&iBQ IO PArti&l1SNa chseQSt ptt&’l @"mle@M) Qa0 gﬂﬁdeﬁ(ﬂh‘l pé-goagtbubstrates for
recorded R/ RE data an gjhec e i nv ntJi.on
writeropgedi) gad @Wﬁ%‘iﬂ“e@@@ﬁ@ﬁa&?l@) %e‘geﬁ%‘fﬂﬁi‘%ﬁs oy fead't0
degﬁ&%ﬁ? %Pt'hb ?&d@m@i hrs de A iptlretSldb@ROM bﬂ@&ﬂdf@cd?dhdtlh’RE data.

asis of an optlc writing process perforned in a

It is envhiatti af izl inpgttion 4 pravide e masienmbRtyatopndrpmetbrs/eRmpepfacturing a
hlg%lixﬁcgeélﬁlgh gﬁf Stgll‘l]f){gllre n%nalﬁl bgs?gn eralq 8@ 'cfl Q&@nfn g&g% egt?gééglﬁl éld

cofiviatiehdlepticl dfivd. he i nvention are outI [ ned in the

SUMMARY OF THE INVENTION

The above objects are solved by the features of the independent claims.
Further developments and preferred embodiments of the invention are outlined in the
dependent claims.

In accordance with the invention, there is provided a master substrate for

optical recording comprising a recording layer and a substrate layer, the recording layer



10

15

20

25

30

dependent clains. In accordance with the invention,
there is provided a naster substrate for optica
WO ewendi2zng conprising a recording | ayer and a BUDBR20GH(53349
| ayer, the recording |ayerconprising a phase-change
material, the properties with f§espect to chem cal
agents of which may be altered due to a phase change
COMpEigBE @ p:bysemh@p@omtmgau thegptopertie$ ith respeut 6 ctgnli@y @gents of which

tructyre for
m?f%%@?ﬁéﬁggﬁéo “ecgﬁgsglEﬁ%{d@”ﬁ%ﬁ@ﬁﬁgﬁgmgﬁgﬁﬁﬂﬂméhwm?mﬂ
the subistrate Vayket edﬂlﬁi&ﬁlgrae;tmtmte&bf &a&[r@ﬁatﬁgﬁi’s@?ﬁas&%gégfge@ﬁaterlals are
u-ra

d
PHR RS W ok SROvRarGbIE A PRI, Bish 2 MR Wraphthdrecantly
1n@@d1ﬂ@<‘DBﬁi-ltaz @1@"(9@1@9}1 ?hacl'steacth@née%it §5a¥1‘¢t§1§1§p %% ﬁ‘ltg%g %eposrced

via laser heating cases, the as
amosphqy slats te f}&tcéysi%hfw‘é@?ée Elﬁ)l@ﬁlallldatlm Iprriaoy cises, rtlmcasrctép&gted

nﬂ?{{[% gtﬁtg-q Bial é“é %tﬂluﬁ g(‘?k cO tfa d;a% ﬁ@ nllnﬁ ahcrystalhne state can
epnmlg@nmndngsaby ]aW llnchlucrhhetahag of ﬂhe tHnayEfse-ﬁBdnth laybf such @hat the

down, a solid
RS R O E R R T L —
The enwegheus myiskt (atch) da@ ba@ids cB¥talR@abif bl Reatf g%epathq hous mark to

ove the crystallisation tenperature.

ab??éectﬁgﬁ’iyéﬁarﬁ 1534108 teIHRERR{uter Bhgse Wh%nmseﬂf?)hmbﬁi@mg@ﬁrltable phase-
chére Qb difle. ThB BpRRt ﬁ%tiﬁullﬂgﬂﬁgtl ?ﬁ}éﬂéﬁng gfi‘}he h%?t[i)r%nc%lngl%ons a

on the heating conditions eren
diffegenge in gick x¢lediy epsistsretmecn e gystaiiiag hndmnmplmbua phasp exaking is

knBPARS the @s&&hﬁkﬂl récépgfq]so?ia n{laterlaijl S%%Hga sj}ﬂ@ﬁf a}%gﬁﬁcang or other

a Sso mat er i In an I ne

. typgror e@lh@rc Theplffarneoh eehvelodibeleadsftd arelitg enidiureSikitable etching

relief ruct ur Sui t abl e etching

o, B ko w20 Rl e bl i el owiNeOF) R o,
sudhl aq lHCCi&nd SINGR. Ble MAEHuKER @ndoaiAle, BY ﬁ&d@é nﬂge @gglper for

he. relief ftructure can, for "exanple

the "Basﬁﬁ??gcﬁl%toé Apisal read-opkyeR Gidcdiscs apd p@satbimre@tocxypql subatrates for
writ@akte @Rl Yowrhb16 HRES TROOLtRASE delﬁlsﬁ' stfﬁfcﬁlr% a%%‘gs%%e used_for high-

substrates for wite-once and rew it
densiy aripiang oflisplays Gnictoceantast mﬁml} dlhelpbasasbangeanaterial for use as
i m Cr -cont act
rec{;))‘x'rdI ﬁéﬂ)ﬁl)fs_r%[e'c{éﬁ gg%d% atﬂégg 1ca and léﬁrm‘a o;aagtéesg the material such
that i mudahig fqmttoerdnm usirg the b&iﬁﬂ&ﬁvb&ﬁeﬁgthom dabethe Riak©Atubstrate is

ertie f the materi uch that it is
i i (R R i s ey i stk Bl dbemamigunin cas
the revoadiselaydrds Mas1Qin ﬂiékhﬁjsta@ﬁr% stae |aﬁio¥pih@h§ Markl afer}@%orded During
ayor phous state, crystalline marks are record uring

developing: eneqfdhe twﬁt%%§§d1§q9équég dhediliading enasid lignid toi resulfl ih g relief
strucfurd. [h6is 615 pbR{bId ﬂﬂ@t asalﬁgl%nceaimﬁsg&ﬁ oct?h {gﬁe{e & tsalge?we Jhe amorphous

recor ded. ring devel opi ng, one Wo st a
anddrgséadlingesinte poh ket aridief sinestwe reaviins dfierjefiching. @mwsuiahga n

ible t
R M T W TR LT —
Nudentiophiomsnatedchhaseyctinadd miterigl§ Bive asviativd high pRbaslityab form stable

after etchi ng, Phase-change
crys%al{nlilecltlu%ie? frro% 1&? crystal?me marks can be formed. On the %ontrary, the

crystallisation speed is typically low. Examples of nucleation-dominated materials are
Ge,Sb,Te4 and Ge,Sb,Tes materials. Growth-dominated materials are characterized by a low
nucleation probability and a high growth rate. Examples of growth-dominated phase-change

compositions are compositions Sh,Te doped with In and Ge and SnGeSb alloy. In case
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conpositions can be classified into

nucl eati on-dom nated and growt h-dom nated nateri al s.
wOlwbes20on- dom nat ed phase-change materi al s hBWBIBR005/053349

rel ative high probability to formstable crystalline

nucl ei from which crystalline smarks can be fornmed. On

the contrary, the crystallisation speed is typically
crysgallineanantp prssvrgfen i en imitial emod:dmumlayeardtypmlamrm fbrrﬁahﬁthat are.
coﬁ%’nﬁ% %%p@gfjtheeﬁo%§&d-[§ser to? "Igle sge O\r%w{yg glg}ng?ﬁ can somewhat

rraterl s are characteri
prrcEd dolyi donir(ylhag'lt‘dle applieghasgr paneh At wiicRAR $aPhardly be made
e CO OSItlonS are

n%!%?fp% SRR fep atnoaptons TS i ssmasine layer,

crystallggtion ﬁro@&’ﬁ%&ﬁtﬁé PHlakd- Blﬁm@@ﬁiﬁ&nﬁf eﬁloWr fol § Gl tﬂaﬁ@ smaller than
initial anorphous |ayer, typical marks remain t

the optigaksgpisizen m@r@; casp gr%b-@g@@atedg@asemgnge Iﬁdtterlals are used,
re-@fy%ﬁll@ﬁtﬂﬂﬁ tﬁJtXﬁ B@ﬂh}e by grp{ﬁgg&ngﬁr&aﬁ BO%W lﬂ’ eapR#cPaﬁné rcf}lproper

controlling the applie er power,
laspaplerels atrproper @imp sMesnalaeves’msthd: tme ahahich ﬁ& DrpHAs nBPOTs written.

Th}sr}e ?atll]iﬂgér? ey gtﬁ%f {Hﬁ rsl}méra%ésh%ﬂg%tﬂg? thg rﬁggga? lsllolt rs]l(;e The

recpfth@maﬂ&ﬁﬁig @scdih efel ;ﬂ\dzseﬂd 1h€3ﬁti6ﬁ) bretoréfefabilyt thdlordveth SRl Bhnge
spot . si ze. articular in case

male PRk Wl Hon o Brrc b Rersionr SigeshiSnies (s S (ASHG) or SbiTe

doped-witty Bt @ fetb Sati a‘}&rInGQSE'II‘éeTE@felcoﬂfn UBR: ﬁ'ﬂ?&l@&qyﬁet%%ﬂ% and 80

can be i nduced by application of proper laser
nmgprefirafle petveerpl (sand| 49mp.e| at i ve to the t| ms at whi ch

t he anor A hj al l.isation
enabl es ‘fz{]bg%nwr ﬁoréé & éﬁl{i&ﬁ%ﬁ% + ﬁrrs{ ? h@erdﬁfiﬁr‘?:“?ﬁled
betwpgen the wq@rdlﬂm]eyfrrelmb tigti Sngsmi&t leydralls ptsiéﬂed fhalehel iPZaSS02. The

iyl ERAARE e S o prsd b PO sy

(Snl s. 3- mbﬁlufg-t&a@ﬁrﬂi’er @fﬁfer?@d)enﬂfod%?% s@&ﬁﬁ%t‘éfﬁé@ 1hyr is
art (ﬁ% hfas I ngs The recording éllt_f?/
PgP ‘ﬁ%’g%“ & fifRk i Yéh%i’débe FHbstrae l%’@fﬁ the [fiest vwsenfiace layer

is eldDaBlB WA e R firAGROHER: MY et Rad bP Eﬁflﬁflé % s%%%thgﬁgée’ laybr is not

first interface layer i's arranged bétween
etehableqngianty ap apaprahbarrien Ehisdayet issbeut Ky thlc‘khhl qmmaécenn edth the

B g, 805,58 T BT DRI e

111ummaaon af thia dirst pxrtetfaeza ﬂ@dr dithg dﬂnemehéf stractaRean e hﬁti@ﬂée@@lethereby
erface. | ay

tvvee t he. f.i t
lead;fi0a I PRRNIRG. PRSP i s efinecos ekt ae Biphpd the
w1dﬂsof€ha‘; hlaslndcks oWJhle |rﬂlelf Bieudhire Sthel fibtahibAR®R 1hyRY &Y fd?%XarH;l?le, made of
&chabl e, second .interface | a)ggr i's ‘not etchabl e
2 PhOJQPenSIIe B nafr priuation gf the spasterpibstrateyith forexampletU Bight will

caustBxpbduekof the a&&ﬂﬁﬁ%é A cWJérgH Whe t}férn?a%E 'i‘aé/gxe HRQ Q%eg?otf(the

the patterned recording | ayer can be us
mterfggﬁelpyqr GPVveres witethe imask ynlaarc oot exposelido ﬂlenlﬂ;dmmmc&rs‘imehe

masmée/yr%(gbs O-E:ag{%df P{#ﬂgtu %e%gl%i arger g%oss Flj&eglferég? f% ct G"fﬂg gg*ﬁg‘g’ln a
secqndtdemelopmdﬁﬁﬁeme)dﬂ&sddvhbprr@tliqmcmot hbRsdatiyaht saﬁ\ﬁhdasttﬂ@hquld used
to pattern the mask layer. In this way, the relief structure present in the mask layer is
transferred to the first interface layer such that a deeper relief structure is obtained.

According to another preferred embodiment of the invention, a heat-sink layer
is arranged between the recording layer and the substrate layer. Preferably, a semi-transparent

metallic layer serves as a heat-sink to remove the heat during recording. Semi-transparent
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wi dth of the obstacles of the relief structure. The

first interface layer is, for exanple, nmade of a
wWEhb@bosensi tive polynmer. [llumnation of the nMBGT/EB2005/053349

substrate with for exanple UV |ight will cause

exposure of the areas that are not covered with the

mask | ayer. The areas of the interface |ayer covered
metMst fuch hethiRal brayRepadéne hewdsinkipesesudhas 1@ or HIN, are proposed.

funrnatlon since the sk Iﬁyer i s opaque for the

Th%@@@“ﬁ@ﬁﬂ?ftFWE“@%ﬂ%?@Em 38 | ayer can be treated

in a seqepd @Ry ﬁlléif@l?i?g’%ye?'iﬁﬁran‘géd betaedatie ke pidig 1bye<ﬂ un@lthe
not necessaril’y the sane as the |iquid used to patt

substiese sk Thejeyeling layarhs addadip, leydl eut B¢ porchas of e silastrate such that
ap aﬂee%genc}rdmg rsttaa? rd S 'i"t?e%l@&elfng (]:12[8; ?}E&Elraﬁg' deBoskitB® vialalsPincoat

ace~layer such reli1 é&f Structure'is
prooéss Adrnadtherypootiprngpss maeﬂmeblheﬁlhpg of thergzebvesriJde inmtaniel ok the
the .i nventi a heat,- si,nk [

vl P G RGNy B inir e e et i B AR

possibafi@ isabpré.grébvee Bibsirita Raaredirding satk but widyera etlingdayer. In
as a heat-sink to renpve the heat durlng recor

thatense. the TehghurieHt Gris SaRESMPOERdPrARe P EToRGY sgpeture hitbevetoped
mabteARBR: é@ Riith FART sBhcle LAY frth&YrdtedRd bol PrRtalllds s%m@f @ith the

propose he preferred | ayer thickness is betwee
inverse relief stmcu@c &fhas sishyger isusp@ s religationafidiscs'subsiratagy eTére readout

of %ﬁ &eh 18£1re<]§1 Hgta p?t‘t:e% %Iﬁ&l %Xop% dln‘g)lagﬁdtcﬂlet}ié %t%{wt! ﬁ:['u%tdr@%eﬁot hampered

ayer 1s a eve structure
by&ﬁgﬁ&ﬁw&ﬁb&hﬁate such that a planar recording stack

U e el Brer B R BiRRY A RERch I er i
m%ﬁ%ea la@d\%fih@fecﬂﬁﬂdiﬂgl 18gr. Olfhetpfhﬁecglblﬁ ®yesis nidde offainerdrial thhtowell
e evel |1 ng ayer reyera [ ,
diseqlyesdn semsnonst %rﬁioeernl&tua% %WE gxﬁg’tfﬂ ﬁ%@’g{ %Ir E?WPIF ghe
prc%eo;ﬁ%o a?’EP@\ﬁ?AQe SHBRS rS%ﬁ)I \%(Stbreﬁstr RO ENGicRARE ks Hebieen 5 and 100

l'eveling layer. In that caSe, the relief
nm preterably betivsers Uperd 3pused on t he pre-grooved

structur T ev
ot r ot urlgc é)é% ﬁ#eféﬁ%@ elg?%&lcrglérél%g bRf oﬂrgsterﬁrj:e 1‘1&%&%1’{5‘105 ahé §fucture
forgtaaking puspiotds cbh@nse?.\oé p pee-gredesfrustural Etaferably, Fhiegective layer is
sta is used f Lic / t
SRS e B e P S 6305 10 ki
poSSHIE VeSS 16 hd RRLEE HOY CorvbiitittalisiRical divadT helmrmes erksent in
by the groove structure. Acco %ln ﬁ 3rt| ar .
thestier genaiiecnenphiesitieeling e%iOfﬁr%'ﬁ]re e gi¢ F%?ﬁe‘ff org of {fé&t
foc%?%ivlfe {nl"f%nﬁ ! gfﬁ% ah@){ﬁlérgmyb%nw he EdshiBRg it Bfrerics pattern is

a materi that well” di ssolves in conventi onal
syalenetricip easelthejosattsis psuiestly aentﬂ@ﬂmathcresmawp thegroqyg ahis! défference
e.protection |a S.
BB S0 S 5 L% ORER o s poson
willl@ad pé &foés alibys Lpht memn ofifhe ol daéctmpar‘rACTi@rChiffﬂQnQe(slgaal becomes
preferred enbogl of t he gresent qﬁentlon t he
nosZgreng can be used to re 1gn the spot with respect o the groove

In accordance with the present invention, there is further provided a method of

manufacturing a stamper for replicating a high-density relief structure comprising the steps
of:

illuminating a master substrate in a conventional optical disc drive by a
focused and modulated light beam, the master substrate comprising a recording layer and a

substrate layer, the recording layer comprising a phase-change material, the properties with
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for tracki ng purposes conprises of a pre-groove
structure. Preferably, a reflective layer is arranged
Wo@eoble32py e- gr ooved structure in order to faci PCT/H2005/053349
tracki ng. Thus, active tracking is possible, very
simlar to the tracking in a gonventional optica
drive. The grooves present in the disc generate an
resppétit6 ShenticaA afdnigofortick msy 8o alkeredldve t6lh phasachadke dndbesdby
of the incident focused bean1f%rn1overlaooin. and
Prejeqi e dishiP B R B ordigelay st the bt Iy e COMPESIRE AsEpffuse dor
trae AP Bhdpbs] N case the beamis perfectly centered with
respect to the groove. The difference signal, the
so- cal | eteating thepeviouslyyitaminatesl mastes sphstrplivgithegndvent, thereby
2vi af | he central position will |lead to nore
Obcggﬁmfléé}se%?fl%ﬁ?{&l}% one of the two detector parts. The
di f f er endgpositigg amdrditolps ondhe Beftacdre;an be used to
re-align the spot with respect to.th roove. In
accor dan®8Vil& e depes ‘?delg%er’fgo ? fcrarsd %héﬁf“gish%l} eis
further %%{iﬁg@e@m haget. of manufacturing a stanper
for replicating a high-density relief structure .
conpri si Wathiraweskte Has wethod iig prefrmblg§atibealep gf growing the
[ ' - L Gal di I by a
P L 2 e B B PR R PN X, Pt e
conpr i si He methed a¢adiding todhepresentiingerdionds partieulartyyedvantageous on
the. recording | ay LS| - .
the Biro G S e B BRI LRl R BARGHE HIROAE comprises ofapre-
gragentrsctore, andianinteEyrehe mittrarpedededfrém tle phaseve samgae onto a

i nduced rqj.ecting light on_.the recardi | ayer
ol D B 8 ' B85 e b s un
trackiag Wil ad W H2085%al spbeBit pagfedtiyefodvayihe gﬁgmwd. Optiaiaehcking
_master substrate with a solvent, thereby obtaining a
is prefarigfl i easeie highedeaghospsiaey masvatRicRion fapipal gisct frgocorded. In
th%%gée,elfhe %l{sf‘& hfe sV Ws il BodRPRARHiA LUndLHRIDit OF Bifferent
esired thickness, and separating the grown layer.
lengthshinrvetsgrethe dete is ecederkt hod it is preferable that the
e o SLEA A EAPBRSLLAL B! Rl Slenion. e
stroetieddr ek giurgsésocontpeisgr e pengrobves caidi theligls beam is deliberately

b BEHER s SRV BIAT AP LBt By 20 PO Loy lyine the pre groove

stiRBROEEfr 6QMIE, 28& 0 Uimansne iR uensBY Fdliet sthture itiesifed that
interference pattern projected fromthe pre-groove

cannat he bafed ob ASBITA of er@teralatanatiera.eych v 2 trosdineRgionapgpiical card, a

) .hasi £ i i i . . ..
SRR Bl B FAREL gHCRLIAR RAKT i T
achievddayyt thy meutidnedo it thask plagingrof thedighCpraimminder ecnsideratjon of the

push-pull signal.

The proposed mastering substrate is particularly suitable for near-field
mastering. Near field recording is based on an objective lens with a very high numerical
aperture. This lens is preferably realized as a solid immersion lens (SIL), which is placed in
close proximity of the data layer, distances between 20 and 100 nm are anticipated.
Currently, systems with an NA of 1.6 and even 2.0 in combination with 405 nm wavelength
laser light are considered as a possible system for next generation optical storage. If such a
system is used in combination with conventional mastering substrates based on photoresist,

contamination of the lens is likely to occur due to evaporation of all kind of photoresist
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is preferred in case a high-density master for
mass-replication of optical discs is recorded. In that
w@awe/042be relief structure should be a spiral PCF/1B2005/053349
alternating |lands and pits of different lengths, in
which the data is encoded. According to another
preferred enbodi nent of the present invention, the
coftituetsUHewE @, the masternubatitgdass dmdn@parephasé-change materlals are
pre-grooves, and the light beamis deliberat.el g
Ve’a(fafi"t‘ft%%?ﬁus ogsgRecpse i flicavgidangeof lps cantpmipaten. )f% il it feld
redroﬁﬁﬁg bystead atp9e glfabtéa%mrtsta&nﬁfeeeaﬁ b@@ééﬁ t& nastei aumgh-dbﬁmy data
for exanple t wo- di mensi onal hi gh-density relief
pagerp Utronthis .rcsileﬁ pajfered Stampaer @R RA @tadb ﬁlabléslé‘?ﬁi %hth& nagsp-fepllication of
I; t I
op%al ﬁisEﬁc Htétgerﬁél @k gﬂc@?&g‘trh Pt g??a%g %cgtgi?blg ra?ﬁ %85‘[2% discs (discs
w1ﬁlaisltre¥g;rooare)mr e accur ate positioning is required. This

is achie e nen d. of -t IaC|n t .

| ght o Len ALY GRE ar BROP O Breph i Bl ank Wciaaed
withi igRadnce 18e PibRGefts mflﬁéd Ingeifafhest rate i s

particularly suitable for near-field nmastering. Near

field recording is based on an objective lens with a

BRIEE O RN GPTHOE OFCHIE BRe{Wii&s This lens is preferably
realized as a solid imersion lens (SIL), which is

pl aced i Figetedsshops as¢hemafic edt-upind aamventienpbeptica] disadidvesthat can

e anticipated. Currently,
be?g@pgﬁg“éﬁﬂ%ﬁgﬁéﬁ%pggh?ﬁﬁ and even 2.0 in conbination
W th 405F1rgme\msheWeng¢H@rﬂaﬁs eros$ segtidn trangh e msistte suwbdtrats bafore
OSSIb|e ext eneration optical storage.
prfeengetror e Bl abtp R conbi nat - on vt h

conventi Engﬁlie m&&@ B is€H@nBitb siokadeeBorDERGh @Master substrate in a first
phot oresi st, contam natign of the lens is |ikely to

Presessing dpprceerdog dp e Rrsent IBYDHP® Kkind of

phot or estghAdbivt ¥efefhatiERWRY &btiod AEoudR 8 hBkter substrate in a
substrates based on inorganic phase-change materials

second pyasessingiiepraceqydiog do the presentieveatiens of t he avoi dance
of lens £ %Hlte%rghgé"g bl%gxresl o Uit Ia’to ﬁ) e mlfcto%lxg)e r(g%g/f gllc{ﬁges)

system a°pre-groove Ter su s e can usedt
ﬂmmﬁmmgaﬂmhngh density data pattern Fron1th|s rellef
pattern that is used for the
mass- r ept B HWB%%S/[)PF%TSI PEREDS PYPYFSROM di scs
(discs V\Eﬁgbrepzrseaom b Sdctiondf ﬁl@@}ﬁtfodﬁrbhﬁer&ﬁlﬁttr&%\fﬂbt flabk#ing the
di scs (dISCS with a pre-groove). These and ot her
8@%@%¥%°Qﬁ AntHyention wi |l be apparent from and

el uci dat g, Wig ot €h SoRNGSH ES 111&%31& Qﬁérﬂiﬁféﬁrﬁmﬁ%?ﬁhteﬁﬁﬂ
herei nafter. BRI EF DESCRI PTI ON OF E DRAW NGS Fi gure

acgorging vestha presént inyenttonset - up of a conventional optica
di sc drive that can be enployed with the present
i nvention;

DESCRIPTION OF PREFERRED EMBODIMENTS

Figure 1 shows a schematic set-up of a conventional optical disc drive that can
be employed with the present invention. A radiation source 110, for example a semi-
conductor laser, emits a diverging radiation beam 112. The beam 112 is made essentially
parallel by a collimator lens 114, from which it is projected to a beam splitter 116. At least a
part of the beam 118 is further projected to an objective lens 120, which focuses a converging
beam 122 onto a master substrate 10. The master substrate 10 will be described in detail with

reference to the figures below. The focused beam 122 is able to induce a phase change in the
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Figure 2 shows a schematic cross section through a

mast er substrate before processing according to the
wEe@ses209 nventi on; Figure 3 shows a schenati CPCY/IBR805/053349

section through a nmaster substrate in a first

processing step according to the present invention;

Figure 4 shows a schematic cross section through a
redmﬁh% laySidf3hé Rbged sibdrase OaNkk gthadess) thgcaiveRimteandnds

e present inven ; ure pi ctures from
refigstedipifiadivggiag b ﬁ%‘%ﬂ%‘gﬁgﬁé Pwiﬁtf‘éf E‘Fﬁ%)as PR prertially ipagpllel
befm3PObY th dbj ec’f_ilvg 1hE 150, AR QAst pﬁﬁMf Ft’d&%ﬂéc@&i Belaﬁllf'@%r@f)ﬂo ted toa

grooves; Fi 7 shows a section of an optical mas

condenserrensd 28 thd lpqam sphitt¢rid 61 Hs egndgprgelean 2&)ﬂ‘ocwe$jafzglverglng
t - Fi f t
begnﬁ ltéﬁ,:())gt 2 n%e%%é%gfsy%éﬁng%g% dEthoPQ%{eEn fﬁr ﬁhﬁd e t5 @J{t&:ﬂ:@

accordi'ng t
infiormastivin foom t}[éﬂﬁﬁﬂnﬁ‘lébﬁm ofie tmﬁmtwawbnﬁm&nﬁﬁogu ithes

1nép§%100\§§pt\% é’lsljtcl é’é ﬁlesteltcgl% égé’r)\?& XF’{%&:,] Igoqr%%l %1}1 ?n ormation

signBVE3AL b Bstus érréraéiignat IWhnSQlifa@Elné thor digal €3AWitlereference to the
sem conduct or |l aser, emts a di ver 9 radi ati on beam

present invenEondhgiracking; cgropsigeal d 38 éfifipa % cplapggleyppest Thylogalization of

th&é&nlvérgﬁ'[gqfeaﬁleﬂﬁ on JfﬁBArtngsrté? RN ol ik cérﬁroﬂé@bﬁ%tp?g%ﬁo%v@stmcture

beam | east a part of the beam
in thsfrm@éqr spystipiecii0etihe groewes iibjhe enasige subsinate 10 @eneyigi¢ amoptical tracking

o RSRS8O 4%, R0 S OB e

130 edndiit 1s\AMtnh1etr&:f1& casacle: eamt ik perfaciu caderoé wdtlvresphbe to the groove. A

ocused b m122| apl e, to i.nduce se change.i.n
R E arar M e b S S Gl BB s SR M1 detectors
or @hul§le B&B&or iegﬁieﬁit@ DY RE dbt8@obSaRMIA2. [t3s fepd Inabé edde bNpdfect

a di ve@g beam 124 and is then projected further as
ceplgripg Qiche b%ﬁm yithagspeqt & the gxeve- A dexjationdromp fhecentiad Ppatien will

leat?g mo% of ﬁ?&sﬁghﬁ’@ﬁ Ehe%fenérglfy trw%fcie?e%{o‘? galki’se M ddfrdnse 51gna1 becomes

proj ect ed condenser ‘| ens the beam splrtter
nofi-@ro, a“mdgcvobﬂj@némre’raélgs thpzsaoif\@éluseésecatodbmr@pgq ng beam

130 ontog t
132 is ad%;%*ﬂp‘%l Y as %Qqc#g% "rseﬁ?a;?g A ‘R%Sﬁez)éﬁﬁfsgfﬁ@te before
prmem1@5®drch1rgw thd'lﬁesz{:et lﬁmDHSQB toprf ﬂﬁﬂnaatmi suh):strate 10 a protection

133@? t?ﬁf'li%égflgg @ﬁ'g?ofg%gri aly% lrS]tj_I%gg 0 ?ltx)i;'lnra lf.%?t weall]ndlssolves in

cohn@ib A lde@dlogser Ufatls, hech, as zmmz @1k NeOHOFoiSdx@mple tll@ﬁroﬁaﬁﬁlorﬁlayer 28
trackln error signal 138. Wth reference to t

copPEss At ZnRviRe PRIt Fist ﬂhaélklplﬁgeswfrté? profegHan 1a1%f828 ig bggpveen 5
anR306 hizubRFeritt) B4AREL10 AAS5 ¢ Al AlehBRhOfrotection layer 28 the

recording layer 12 is arranged. The recording materials are preferably so-called fast-growth

phase-change materials, preferably of the composition: SnGeSb (Snjg3- Geiz.6- Sbeo.2 (At %))
or Sb,Te doped with In, Ge, etc, such as in InGeSbTe. These growth-dominated phase-
change materials possess a high contrast in dissolution rate of the amorphous and crystalline
phase. The amorphous marks, obtained by melt-quenching of the crystalline material, can be
dissolved in conventional developer liquids, such as KOH and NaOH, but also HCI and
HNOs. Re-crystallisation in the tail of the mark can be used to reduce the marklength in a
controlled way. Thereby it is possible to create marks with a length shorter than the optical
spot size. In this way, the tangential data density can be increased. The data pattern thus

written on the recording layer 12 can be transformed to a relief structure via etching. The
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t he convergi ng beam 122 on the master substrate 10 is

controlled via a pre-groove structure in the master
wGaavsvsrde 10. The grooves in the master substPEr/EB2065/053349

generate an optical tracking error signal. The

resulting interference patterrg is finally projected

onto the detector system 132, and it is symmetric in
thiclaR&s dffilee lbec&ﬂirﬂgﬂam 12 éxciebween Sning 186 dlml,viptdferﬁlﬁs pemieet 00 and 40

the groove. ) fer nc |, the_so-c
o, NI TSP o2k B YR8 15 ASPEV e A ngrtace laer
1898kyaRteRhable s Wellt TR @tté’rﬁé@f‘eb&ﬂm‘ng M2 $heffseltvBEas a mask layer.
detector system 132. is zero in the case of perfect

The praferddrgaterial forehe é@ﬁmmrfaﬁe legerpdds Za%-SiQe The &@@essxsef the first
mt9&y4 q%{;}ePFS M NS £8Rb Y r,gfeﬁem%w%ﬁ ho hixPsh 4R, TR

ht on the gene detector parts.
intehiffck dayen t831sst"p@cm¢d yex soversi mtarfaqeelaynr 28rvehicht is mahetd@blﬁsw thus

e 55 B Pl SRS by s

sedBRg iRérfiey hser 20 8 sélﬁftﬁfn@pa%rﬁ ar&tlidlgya@2as phioR{fled chat feeves as a
present inventjon. p.of the mas;ber supstrat e 10 a
heﬁr%ﬂ‘eteﬁ%?r"el the heat ésmrgsremrewga grebyreng APEHThIngy

trafébatedt FRAR, Qlchas MRt 6F ﬂrﬁllspatraﬁheéﬁ ik 15’5*6?§ Qhoraso d} HiN, are
convent i onal developer I7 qui ds, such as KOH and Na®H.

préroscdoThorplebrieH dhipknsenethobeal-sigl faype2 b hprose d and 40 nm. Below
thegr%[]e lag %fémd&%%%@ﬂ@% tRfrate The 14 \Jghgg [%18%152401§ pfohlﬁied to level out

e ween
theoprefeevoabd such eitewe @tanifreegrding §tackmerridm:te’fluﬁelatf¢hn'g Aeyer 24 is deposited

rotection |layer 28 the.recor
vib} SR TosRs o BUGF BPR Gt ey ol SobB¥ ik aa Typps of e
gr&dves: &IhE efhtdriab for GHeNetdlinp N38ets @i‘bﬁé‘r@lﬁy @f&bﬁlabair'smg, spmcoatable
preferably of the copnpositio SnGeSb (Sn. 3-

or@é'egneere%&tﬂ%lywern@bme iHtpe e%ﬂytmﬁnrlﬁne@lbst&t%layedéﬁhat
coﬂﬁmﬁ? %I‘ GEvaR 18 forﬁ?fc'ﬁﬁg%ﬂi%é@ Bidas ethaRE2HE GRARY error signal, a

possess a high contrast in dissolution rate
WﬂmﬁWhQYQﬁﬁﬂpﬂ@uﬁﬁ%hﬂﬂbﬁ?&F@Mﬁhﬁ@'phase The anor phous

k .
mar ks, 0 can %1 gfél SSO aﬂU@fbﬁﬁée@&o&ﬁu&%ﬁ ah evglirﬂs{rcrﬁgmaﬁrst

naterral ed 1 n convent oper
prd)aeqslmg:htep &uoidirggo K@Hpreseok ilee@kipn. Hutthlapmoesbiﬁg steporesdidrd3marks 32

B T S R e

anlophofis eSS Rliéh hQ Eyedlie Hi&lféf@uﬂ& Iﬂ@teﬁd bEdSlgidhltﬁ)hﬂrtb ¢he protection
than the optical spot. size.

layen A% Ao YeR eemay be Aevidgd Ecmaisahs ﬂ’@ﬁ‘é’ﬁ% é?}nparﬁée Yiith the optical
drRBEE %%‘arrﬁr#gé’ Sn We ctagce - OBl DS HRCOTd 38 chRY ?s"adagd ke BiSc. Marks

trans dto a re ief structure via etching.
areTwatidn iokinessordngtlinger madhtr chinmentionglaneth@si asplmlttwee’rrltsale optical

.and..80 ref erabl bet n_1 d 40. n
R &V BB eEn R Ronlc B PR Tl s B thts M PO e wriin
mdk D Thel eddbatRilop tﬁﬁﬁgénaﬁ%dhﬁwy shb8t B®y/thb EO@Ieﬁﬁ@bﬂ élsraSnves

wel | . The patterned recording layer 1 serves as
previdgatbie opagFemity pREh pastsa R téﬂna‘fz%ﬂ% Adies pioggure, the 100

ﬂfl PiRE fsatSolv ﬁfac%t%nb or %ﬁy%ér%vedﬁ@péa’ﬁhg %ﬁeﬁ% z@go JoR&ble to add

rst interface a er 18 t ween
a qoipbevadt glark);@ub&ﬂime df0i 0ameh hbetwaen 'ﬂ’(eemﬁsterrssubstrate and the objective
lens. In that case, it is not necessary to add and remove the 100 pm cover layer after exposure
of the record layer. The recorded marks 32 and the protection layer 28 are subsequently
dissolved in conventional etch liquids, such as NaOH or KOH to end up with a high-density

relief structure. This high-density relief structure 30 is shown in Figure 4.
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interface layer 18 is followed by a second interface

| ayer 20 which is not etchable, and thus acts as a
wmaioaned20barrier. This second interface | ayer ROI/IBR005/053349

about 50 nmthick. Beneath the second interface |ayer

20 a semi-transparent netallig layer 22 is provided

that serves as a heat-sink to renpve the heat during

recor di n@gurk B%h@xbsypleﬁlﬁ@ﬁdﬂ@aﬁ@bﬁnﬁb%@ﬂi\bﬂb@cope (AFM pictures)
Sem tr anspar ent netal s SucC or tr ansgar en

illystatingsy shRrt |pgylépSThe§qerwO|wr9@ ggperfqpﬁ%ltg ihe PR5S g@steq—w@strate and
acc&éc?é\%for tH8pilo bééh B%ﬂﬁ)doi“hé 361 hﬁ@élutfdnﬂﬁné RAET0 BukeR in 10% NaOH

en 5 and 40 nm Bel ow the heat-sink | ayer 22 and
solatbmv @he hie slwb sesembles the taplpééveqsmgshlaa«yef the ghqrtpstynaplis. ddig pit
r.QAV
w1<ﬁt§ & aﬁl&o%t twﬂ: rigl} rrg? %g %ﬁT T pitlens t¥1 % lg:)?g Irv?azgé re-crystallization
effele potie &ﬁﬂl 4\2| ﬁ tlee [HpiThe omboept hapsef thomadt ik perfetoylperanﬁferred to the
rocess that enables filling and |l eveling of the
re% 8¥C The material for the leveling layer is

prefer abﬂrlgm@ 6NABWARTW Pictuges iTRAEQOErabNes 194,006 T48. A continuous
material. The | owernost |ayer is the_ already nentioned

laserpposscer atewrepjeaethiof 41 fam waiaplid i pash g Hhsriciures af yand , the
Jaskd ;?o%kek ﬁ&:r@a%n&%‘ﬁ?a d & 9k %ftteﬁ Qm@ﬂﬁl&m?acfe s isdgdd %or 10

érror signal, a re | ective layer i s deposited on
mites iwUl0%t Na®B sblatien. ThEigmeve depth IW@V\EO amschemati c cross

section ]f{gﬂrgt’kgsgmg% A gn o? %{p g’;%tL gltrgaslté? S sftrla{e%r 1t11ustrat1n¥ the

pr ocessi cor present i nven

arrhiiesnepl ﬁta&ﬁt‘d pagesit Ehe optﬁmmi dedh- mﬁrtkskiag tHaaiseiebnﬁénd above with
enera | t recordihg | r 12. T e cor ed

roffhgneecoseias Wil Brl o SpamoPaTIBt et as i BEar gogve.

Ottt ﬁz!ldkirfg% PrR€2H oM Edde ahiht ®Asktyothasér f&ﬁﬁhish@;ﬁlﬁiatlémof optical

the protection |ayer 28 a cover k%¥er nay be provi ded

ssevsmiie oo eeois it vy sival falfemgfing fands and
pltgé%alﬁ”ereﬁﬂgn 5 it 18 Ja'th Qﬁ’c%@ecpflf af"tw% Sfrch@¥nd] 'h?gﬁr] cﬁnsﬂy

nn1cove disc. Marks are writ
reliefi stringure sooquiedgsuchgesa t\w élntehsonai opegH o stamp Iﬁde@CYO -contact

priggxﬁ)gr me géatst%&%ervgw(gﬁtagcura 8?%1!}0&@%; tﬁ? Ser\égéttlgregfrlirr&f B possibility
to alelic®ethiofn s@]fectﬁﬂgea meigidova nmatek substfhie witkedhmaitlkr tka@kﬂ)ltt:h UHowever,
e t i.onal

e

suffchiTy Br sﬁJpﬁlll‘ glonglf Bamhtan offsétan thé)ﬁaﬁlﬁpﬁle sighd1ethd bt B be
cover is ssolveg in acetone or sinply renoved vja

deb‘@éﬂtfﬂﬁ@m@ﬂi offirack. Lhareby, lpogemplce amtaagalalad%a%ﬁ% 3t-iapphown
in8 L%I%SS ﬁl%ﬁé 5 eQ/e&) fT}%%gtarH&ﬂtchQ@foﬁﬁ% rE&Qngﬁ@a?'ﬂ@lra pattern 34 can be

strate a jective lens. In that case, it is
positibnedéc emshcgtlomwnahwdlsm gartiewterle offee Wlfb Gespasido ﬂ@rcemafgl epiral 36

anfggateer e?ﬁlglsdﬁ?g‘ (Etl t@e foc gS%er%Erlf}S%éf EeBy SﬂllJlE ﬁehb%‘fa%%l? ?ﬂcﬂi@ rolf the spot

of Dir &% 0A ngﬁl-pbﬂtl@lﬁﬁg/ﬁi&htaoy‘l adm &t achiekédati tils bassmmhapusmqm signal.

or KOH to end a _hi ensi.ty reljef structure.
Thi s hi gheersy PVSP@PW ot on Rt cabhpmgi of f et

ac&ir@iﬂ % the gfegéﬁ’c SventiIO VS a BEsE bt S61 the PRAsBRhaAlRThfteria? bf €he master
m cr scop AFM pi ctures).

substrate having a pre-grooved structure is illuminated, preferably by a laser beam, thereby

inducing a thermal transformation of the phase-change material, particularly a transition from

a crystalline to an amorphous phase. Thereby the chemical properties with respect to a

solvent are altered. Then, in step S02, the thus prepared master substrate is treated by a

solvent, thereby generating a relief structure due to removing the amorphous regions. After



illustrating a short pit 140. The pit 140 was
generated with the proposed naster substrate and
wa@ewoendizng to the proposed nethod. The total PCT/IB2005/053349
di ssolution time was 10 mnutes in 10% NaCOH sol uti on.
The pit shape resenbles the typical crescent shape of
the shortest marks. The pit wdth is alnost twice the
thit eag)tahiepbsitirtpestdpi $03 oFfaangpaltic lagagdrhthé seliefsincee isiparfoinged. In step

SOér}r,ﬁ_gg égp;glzgll@.& ha%rgx}qiié%g)v%; tggﬁési%@rthg etsg Ijrnf §,‘f‘1p§’;¥ept§6‘§ tl?ei gtr'own layer
is %E%Qt%ﬁﬁhé@gy 5iRaihid® alsBinpRF fos teuBhKITEplickii@lsfophca Mdes

pictures illustrating grooves 144, 146, 148. A
cont i nuokiguivaesy ar@mﬁ@?was pedvescehed #boye may 3lsa be waployed
wiithlebSfiok RofAR0sBho bEAy BLEMISE Snftn SRR it B mpanying
claanor phous trace was di ssolved for 10 mnutes in 10%
NaOH sol uti on. The groove depth was 20 nm Figure 7
shows a section of an optical master substrate for
illustrating the arrangenent of a data pattern. The
opti mum push-pull tracking that is described above
with reference to Figure 1 will lead to an optica
spot that perfectly follows the pre-groove. Optinum
tracking is preferred in case a high-density master
for mass-replication of optical discs is recorded. In
that case, the relief structure should be a spiral of
alternating |lands and pits of different lengths, in
which the data is encoded. If a two-di nensiona
hi gh-density relief structure is required, such as a
t wo- di mensi onal optical card, a stanp for
m cro-contact printing, or a raster, a nore accurate
posi tioning of the [aser spot is required. One
possibility to achieve this is selecting a pre-groove
master substrate with a smaller track-pitch. However,
a mnimmtrack-pitch of about 250 nmis required to
enabl e tracking in order to provide a sufficiently
| arge push-pull signal. Wth an offset in the
push-pull signal, the spot can be deliberately placed
of f-track. Thereby, for exanple, a rectangul ar data
pattern 34, as shown in Figure 5 may be achi eved. The
data points that formthe rectangul ar data pattern 34
can be positioned to any |ocation on the disc,
particularly offset with respect to the central spira
36 and the outer bounds 38, 40 of the focused | aser
spot. By this deliberately placing of the spot
of f-track, a high-positioning accuracy can be achieved
on the basis of the push-pull signal. Figure 8 shows a
flow chart for illustrating an enbodi nent of a nethod
according to the present invention. In a first step
SA the phase-change material on the master substrate
havi ng a pre-grooved structure is illum nated,
preferably by a | aser beam thereby
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i nducing a thermal transformation of the phase-change
material, particularly a transition froma crystalline
W eooan4Rodr phous phase. Thereby the chem cal prPOPEB2OHS3I349
with respect to a solvent are altered. Then, in step
S02, the thus prepared naster jsubstrate is treated by
a solvent, thereby generating a relief structure due
CiaIM®novi ng t he anor phous regions. Afterthis step, a
depositing step SO3 of a netallic layer on the relief
Structure is perfornmed. In step S04, the depositing
| ayer is grown to a desired thickness. Finally, in

step SO5 the grown | ayer is separated, thereby
obtai ning a stanper for the mask replication of
optical discs. Equivalents and nodifications not
l.descri bed mbastaubmyted[l S)fobeptiealecytdithg \sbinprisihg 6 egeardirgiayer (12)
fro the SCOo of the invention, which is defined in
m@ﬁ' 3ﬁﬁg clains. CLAIMS: 1. A naster substrate

(10) f or tiRbédidihg la%ﬁlodo%ﬁ@mr@@mﬁéesdlﬁﬂgé‘mﬁﬁﬁﬂr b Bﬂ)pertles with
| ayer (12) and a substrate l[ayer the record gb
y

respayice cbempiagPrgoEmbRRmY Bnaliged sl RbFse qbege induce
prgrfgfl{ﬂ%g{ggf& meggbggcgﬁ pﬁ%r £rﬁlac hem cal agents of which

tere se change i nduced by
proj ect i Hy subsjtate loy\ertcmepmsmg)at struntpre 4462 for teackiing parposes.
substrate | ayer conprising a structure (16) for
tracking purposes. 2. The master substrate according
2.to cl ai nThe mmef@ubgtraae ffdcbﬁlingl tabaixﬁagwhbramefﬁr(sﬂ;&)erfb@e layer (18)
. arran d bet ween t ecor gayer and the substrate
is F%%%F begwes e siropdine ysapd fe Y@ ATy to claim 2,
wherein a second interface |layer (20) is arranged
between the first interface | ayer and the substrate
3.1 ayer, ahBe pasier subsfiatq gpcendingde claiy dr whargip 4 sscenddnigrics layer
(26) lﬁ é—g?n g n&ﬂeeﬁ%@%&%%tgﬁf@%g reg%] gegg %é‘t{%{[l\rgﬂg nrgy%ﬁ aﬁ‘@ﬁfe%rﬁ interface
hwﬁéﬁbdaﬂqwbhyer and the substrate layer. 5. The naster
substrate according to claim1l, wherein a |leveling
| ayer (24) is arranged between the recording |ayer and
4.t he substThahmstbegiestratbaccdidingrasian 1suhatinatl@atgaohgiri@R) is
to claim1l, wher Jn a reflective |ayer (26) is
aﬂ&%%%ﬂ@ﬁélewaw PR deb sy Apsiraly 9hnd the substrate
| ayer. 7 The master substrate according to claimil,
wherein protection layer (28) is arranged above the

5.recor di na ¢ mypaier substratgpccopdigde clopdt Whereinadevliag Hyen @4) is
arzh@dBefwee W eb&ainb Sayet AiGha EfbstatBlaybOr

6. The master substrate according to claim 1, wherein a reflective layer (26) is

arranged between the recording layer and the substrate layer.

7. The master substrate according to claim 1, wherein a protection layer (28) is

arranged above the recording layer.

8. The master substrate according to claim 1, wherein the structure (16) for

tracking purposes comprises of a pre-groove structure.
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tracki ng purposes conprises of a pre-groove
structure. 9. A nethod of manufacturing a stanper for
w0 epbioerdd ng a hi gh-density relief structure cPOPIB28OINF3I349
the steps of: illumnating a master substrate (10) in
a conventional optical disc dfj ve by a focused and
nmodul ated |ight beam the master substrate conpri sing
9. a recor di agthodé mapiAptutingla stamplrsor @plcdtiag ehighidbpsityt tekef
recordi ng | ayer conprising a phase-change material,
Str‘%"l‘l&%ﬁ”éﬂéﬁ“%ﬁé?%ﬁ’?respect to chenical agents of

whi ch Wﬁnmﬁﬁaaﬁhg £hfstefiBstEate @Opﬁaﬁﬁm%lﬁﬁgﬁ éﬂddl @ed dbye by a
proj ecting ght on the recordi ng |ayer,

focysedsngd moéulagag Bhtbﬁm% ithei THR§tes sghsprg,‘r@tcgmgn%lg@ji rch}:dmg layer (12)
o LS00 TP ol LR LR AL L ML

ent eby obtaining a
prapettieefvith respexdt b éae(rﬁ@)l agmhtspzfsmnthtgasaberr«dteaﬂdl dug t¢ aphgse ghange

the relief,.str t he
indyh e et e el Pon A OR RS Ge R B
stﬂdﬁﬁemlf@draaﬁﬁg@dfp@ges;o claim9, wherein the step of
growi ng the deposited |ayer tq a desired thickn
conpr i seEeaEPREePEENER @ammateémﬁﬁtjr Slﬁtrat?WéthﬁeiOﬁvaa@ thereby
Ob@ﬁlgr%;p,}eﬁgfsthgctg{ 0),9, wherein the structure for
tracki ng purposes conprises of a pre-groove structure,
and an idepesifieg encillisdeyes on thereliefstragiuey om t he
pregr oov, t ).dqS used for
tracki ngger %ﬁlgl{%&gp%s&ﬁ lg‘/egf:ogagzrleg%cg{h%%&c azllﬂr% 9, wherein
t he str ueparatng the gtavaclkyang pur poses conpri ses of
pre-grooves, and the light beamis deliberately placed
off-track, so as to wite a data pattern that is not
10r est ri ct ek théthédhdcomiinigotclém P whgemakestep olwrbwing. thd @posited :
A net hod of E%;)dum ng an opti_cal a carrier using a

layigntorasdesiseshibic Séc%ﬁ%sreaielﬁ@tr‘t Btlegﬂ‘fﬁq Uggains 1 to 8.

11. The method according to claim 9, wherein the structure for tracking purposes
comprises of a pre-groove structure, and an interference pattern projected from the pre-

groove structure onto a detector (132) is used for tracking.

12. The method according to claim 9, wherein the structure for tracking purposes
comprises of pre-grooves, and the light beam is deliberately placed off-track, so as to write a

data pattern that is not restricted to following the pre-groove structure.

13. A method of producing an optical data carrier using a master substrate

according to any of claims 1 to 8.



