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Optical master substrate and nethod to manufacture
hi gh-density relief structure The present invention
WO edoaties9t o an optical master substrate for PCT/IB2005/051160

manuf acturing a high-density relief structure. Such a

relief structure can, for exanple, be used as a

st anper for mass- repllcat|on of read-only nmenory (ROM
Opticahupagierssubstate/and mathadeto arppafacRye kigh-densityi rehdl ssruciRe)

di scs. The invention relates further to a nethod of

maki ng such a highdensity relief structure. The

invention relates further to the optical discs nmade

with the processed optical master substrate. Optical

record carriers have seen an evol utionary increase in

the data capacity by increasing the nunerical aperture

of the objective lens and a reduailon of the | aser

wavel erge Rresa dnviention relpps o ampritc! PagigssubpEate R depnufasiHring
a high: ﬁgnsl}{g%lfef @&Btur@l%‘ug%l ﬁ@ehe‘f stn?c%ge BA, fBloeAmz)le,G% h@ed( a@\étgtamper

te for the Blu-ray
for magErephoation 88read-o Bnetw-)ry (Rﬁ )ead prfeg@puect‘arlter@?cs (B)mnd

rewrlpa%le G{R(J)iﬁ :'c]i‘ta’sc§ MiRE lﬁ% t&%%%ﬂ?é%h er toaf ﬂ%&‘{/og?@tf }aﬁc@ su@[&%lhlgh-

denswtr elisf mcmme Thdﬂ marpntmselatee }ﬁlrtlmatq thn ppticad dtsb:emetﬂeow&h thee
4a§% distri butlgn of content such as audi o, video and
Pprocess tl&%}tn%\as EFTACROM disc is, for exanple, a
pol ycarbonate substrate with tiny replicated pits
(holes). The pits in a replicated disc can typically
be nmade with injection nolding or a simlar kind of
repl i caliRiy rBERE B 8ers hikR STBINM AliuidAB) RErefscSih @B@ita capacity -
as used in such a replication process, is known as
by inpngasieg tha gumericat aprriar efdhapbiesive kmsimgd agequefign of the laser :
0% - -
waveld ng{ht %‘?‘otah 48 };@éﬁ? gﬂig%&&et%ﬁfo% 630 M’bﬁe NA=0.45, 1. =780

nm) ’doaﬁ’ﬁ Gbhe QIWDTB&MU hagioanm)ab 25 Ebytafe thdiBlamag ME(BD
that sonme parts of the disc are bei ng exposed

NA=DBg=4R - Ppiéca] e adicst @n b eddhy tﬁp%@flwe@wet(ﬁé Iyighble
(RE) faﬁg?éaﬁ lﬂ’gﬁﬁgﬂé QRO%' Irfie g%gt 'Véﬁﬁa%ﬁ)(f @l@l d1 qs {ﬂg%heap mass

ocused laser Beam 1’5 gr e out er
repligitids, anfl thdnefordi tlsecqheap éptrrbatloméf @)ht@ut sachi anagudllol videmartdeather

o R AT a0 B A i e
(holeg)1Thel pityintdreplivy et dak chotypiallynbé sharde h&thpi‘n_]eém}rrmsldﬁig or a similar

Lo Al kaline_|i s _such as NaCH a re used.
kind pieglicasBn pepce e s it Bt S P ST AR PR on
pmcés§ i WhsROMaRisietingovered with a thin N layer. In a

gal vani ¢ process, this sputter-deposited Ni ]ayer is

f ur t herln gpysAtians] masteringya fhim RRpsessEiting laygh spinzgoalegjon s elass
substuig 1§ ﬁ it %ﬂvﬁh 3 IoHGib{4E focu cgl' 188y b§é‘r93'f KAhSaWhdidh of th% laser

ing bunps I's separated fromthe substrate wit
beamqusdhaé dome ea“ss o rtlak dls: aeabting expesed by Melight Rduedheintermediate

areasin %ef%veerrl] ?1 S trenmalﬁ) un&lpsseeﬁn% he glepdléc ro@a@g luﬁﬂ‘ﬂ% focused laser

represe
beam is gradually pulled to the outer side of the disc, a spiral of alternating illuminated areas

remains. In a second step, the exposed areas are being dissolved in a so-called development
process to end up with physical holes inside the photo-resist layer. Alkaline liquids such as
NaOH and KOH are used to dissolve the exposed areas. The structured surface is
subsequently covered with a thin Ni layer. In a galvanic process, this sputter-deposited Ni

layer is further grown to a thick manageable Ni substrate with the inverse pit structure. This
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encoded data. A reflection layer (netallic or other
kind or material wth different index of refraction
weowbfldsheNnt) is added to facilitate the readoRdT/IE2003151160
information. In nost of the optical recordi ng systens,
the data track pitch has the same order of magnitude
as the size of the optical readout/wite spot to
Ni substrsel with ppdtiuding taatpa icspaaiet YromGberpibs@att orithexsmpbedtabes and
1sca11e%l3f3 ttrack pitch of 320 nmand the 1/e spot radius of
CHAMPY/ e is the radius at which the opti cal
i nt enst di2s coregit asgirdlof 3.1’t@‘naﬁfngtpﬁte amtblehdsLiEprestiting thy )

in case of Blu-ray Disc. con once and
encodgdglafg. Py 1gHpction ane&éve‘f?@e i %‘E@d‘r‘? féﬁ%ﬁelﬁ(ﬂ &% C%h et dexof
refractﬁmFéQeMélqu §€added mabmedté e PlabutQf tHehBfoRhAtfdth. 18 LYRESE the
acent data tracks. Such snmall pits are necessar

optlcalfrmor@pg syt Eedlatartrack pitplshagdhq sapisdfer oh BRE RN g@, size of
on

oo BRI Yl A o bl o gl e

track pitely sf 3211mn agd theddmppt wflius ofigdrnmp{¥eis thiemtivg it |whech the optical

ey S RO SLUE BT D SRR B el
write-cﬁiéé ldii(‘b“re Wﬂﬁa‘ﬁl& dpéiédd secofid @rﬂmm]iie ﬂlEWidﬂﬁfnl aCRDM\d&;Ic is thpically
its of proirmt y heotlcal r eadout
hotf of g pichyperuea gL e vl SR LG ARG BYaE P
readout. GRAQH]] Indwh)Rit RN Wisds 8¢ rééﬁbuﬂ’(ﬁéﬁlﬁl@é Ao dehiibhsi. fite
structure. For CD/DVD mastering, the Laser Beam

constryéiye pebdestrpgip iRigiierenge) of lighiiay: Pémag roadQy WE | lengpr Ritsf
ot AT Sl PELIULE, Bl OB L ot
the admmne laad gtateai scags avhich leaistio adaveo refleiction lavéli gh NA | ens
(0.9 for_f.arfi O
mast e rlo O g3ke qlts %f ? ?‘&gm%tegﬁ?aflfgtfl% @%gfg%%% ﬁ“?plr o hg 'Eaéﬁ with a
lower weeHlérgetthtupuded Ker raackmaﬁpﬁﬁcéllymséd‘lbr miasteid of)ﬂtel pradtructure

For CIY/TNIR FEMEHa (o tse BEL RESEE AR ISPEAN! Ea i peg pastenetn

of413mﬁo£ﬁmﬁrﬁe‘rﬁ@1t ﬁefﬁh@ odﬁ@roaj:&atw@lenmmm )] hmrqammsstérmgea deep
npound in t haot oresi st | ayer i.s pr.oportion

uv la%eh @nar%éa R wgve emg%m? gl Fombipdiog; ithea Rjgh Ny 1?!1529:3 dor far-

field aﬂl ﬁiS ?&‘qu 1§9nérl1!)ﬁ'fﬁa§}@1tu?g§ Tnlene® oz e hex g@ﬁ&%tlglﬁjLBRQs
ting o ts in the central track. This multi

requlr@xtp oeakee sta@zmsfqr thel ayerant dptied dissigaepraiont A adgitipng d

disadvbRIEE SRl phOGHSRPRAIL: lp%%&nﬁiah@%ﬁc}mn/ékéa TR

re ion o 8sS-iTrum nat Pon

degradetiesofrthe phcﬂousmsdwlea;smpomdon thesphotogesist Bpter ifpaoprgtional to the
t

amoud P IRIBRARA TRRGBEPY s T8t B okt RS gl g

traces amaigwnmge@mﬁs it ﬂhetcblﬁrd]) rado Tﬁﬁl@ﬂtlpl@bﬁ@)@ﬁlﬁllb@dk tOflodahe
exp osed ar ea ds to rather rough side

broadgafig ql i 15&1113 HhereleiR 49 A IncregsagaviciolsgI ). ARSES 6 uCBtP{? 3

cross-i{lliPinalBeMand8 dmall SON¥ASiblef BEusPd @seﬁrsg&\iﬁféqﬁl%ﬂs tAdtRs for
wite- once(R) and rewitable applications) this

disadvartage ofpligterrsiss matgyials @ggseddn a@tVémmphw%«?xm@flStth%length of the
polym&e&q{?ﬁ 'ine%&ﬁ RRts pﬁgto}égﬁt. Bi&olB6RbERE ewcpérgﬁs leads to rather

rough side edges due to the long polymer chains. In particular in case of pits (for ROM) and
grooves (for pre-grooved substrates for write-once (R) and rewritable (RE) applications) this
edge roughness may lead to deterioration of the readout signals of the pre-recorded ROM pits
and recorded R/RE data.
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and recorded R/RE data.It is an object of the
invention to provide a master substrate for
woracvsfiespur i ng a hi gh-density and hi gh preci si pOI/IB005851160

structure, for exanple, for mass-repLication of
hi ghdensity read-only nenory (ROM and recordable
(RFRE) discs. This has the advantage of a better
signal quality of the pre-recorded data in ROM di scs
and a qualitatively better pregroove for inproved data
recording (RRE). A further object of the invention is
to pravisda odjerestheindéntivans prsidsra Mgt yatidtrate for manufacturing
hi gh-densi .ty relief structure. Anot@e furthey. obj ect

a highgengiiyeand highpieeision LeliehStRICERS, der FHTPIEator mastrepljcatipn;of high-

densit) r&R- dﬂ%b&%w%@l\ﬁ?ﬁﬁ&%@da@f&t @/RIty d&dsUT1Es hakhBe %@i]ﬁﬁige ofa

is achi'eved by providing a naster substrate wt

better gigaglidualiiy o thetnserrqshulsd deth ahﬁ@%ﬁlﬁ@rqnélaslualstafﬂe&b'rbéaer Ie-
s r
groovg tkogcrﬁn%tvﬁcgﬁgrﬁe %%F@&%Rﬁ%@st (;1% fg{)tﬁn%roﬂ}éé‘é{ ofalﬂéjm@erftﬁﬁ% 4 Bbvide a
methoidmlf mamihi:mring sycbra, high-demsityntebief slnu:letllteay*mpthsafmd»hec hbject of the
ens r mat.i.on, | ayer .and t he .s trate said

imventiiy i Ftp g oPUpL IS weR Yol PR e A f Bl

phase-Tihanget Krickieval byfpwwﬂmg mmm'\:/\ehmﬂs&ata ﬁﬂthd%ﬁaﬁ@lirdominated

presentjng an.en pattern, erein sai
phaserchgngs dhaiRg AR & Raiged ?%1 LforRysRg APt a v apdasecqrdive
stack m&t@gdr@lhgsggk thepup of materials containing Ge, Sb,
, Bi, ‘Ag, Ga, Sn, Pb, As. Preferred
- an inforetPRiENEs of t he nmaster substrate are defined in the
r
o SPGB LR ko B0 R AL TRO i e
inforrmtibmjgynmmpr'aingcbwewtmdomni%l pinde-Flmngs matecialr fdrrfgrming marks
and spggéserhgeresehtl%% aeriJ ?r{é:adgdd%%gnn\gﬁ%rgm%ﬁﬁ reco\gﬁm% ma ena 1sfn atlllgl)é/
compigisd ﬂﬂeasuﬂv.&irhﬁéﬁalcﬁlﬁthé poap obmSierifle coﬁhnﬂ:lgl(&y sm;ttre,r Inake, Bi,
A G@&Ig%t‘&cul ar wth the conposition Sni .3 - Gel2.6 -
& fhe cl ai mned phase-change nateri aI s lead to
s0- cal it @ embyEhidhts oS@E nadter KIbStritD ret@iihedoih the @epetidknt
._enabling the further reduction of the channel bit

clhimg.engt h, and thus the tangential data density. The

thi Ckﬂﬁ%%réi@ﬁ&?erﬁ%dnhgﬁ d1hR4 FRE1L B2 |tﬁé’§153té}‘%u6|sﬁ‘étg%gmprlses

inclaiml i s defined in claim4, nanely 2-1
a Sb-Teralpp mbilry«ll daped withrioand4 g aszmcnﬁd\lngvh@tem,sm@ﬂrt@ulatrﬁbn& doped

with C{éo%ngl 611 rﬂl %ﬁ&ﬁé Spqgf b@&&ﬁ&aﬂlﬁl&tt Jiél%ﬁ fral fn{]3 ttﬁee?izg{ég ubstrate

nmis u Te-g roove r €l
comprsses 8l ShiiFeeShiskaly Ifhamerlalemlpaﬂmh]aomthfthammﬁpesmnn: Bny(sR)- Gagls -

T TIETENT: SN NS T RIS WA
the mark eheblidg ehef farthdreedicast of theshhiel Gitdespth, and thus th.e tangential data
density. The thickness range for the information layer as claimed in claim 1 is defined in
claim 4, namely 2-100 nm, preferably 10-40 nm or 45-70 nm. The master substrate with
information layer with thickness in the range 10-40 nm is used to make a pre-grooved relief
structure used for replication of write-once (R) and re-writable (RE) discs. T he range 45-70
nm is particularly suited for making a high-density relief structure for read-only memory
discs.

The preferred materials for the interface layer are claimed in claim 5, 6 and 7.

Claim 5 discloses the use of dielectric materials, such as ZnS-SiO,, A,O3, Si0,, Si;N4, as
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The preferred materials for the interface |ayer are
clainmed in claim5, 6 and 7. Caimb5 discloses the use
w@booditetsertric materials, such as ZnS-Si O, Al PQ/B28IID51160

, Si3N4, asinterface in the nmaster substrate as
claimed in claim1. Caim64discloses the use of
organic materials of the group dye materials
interfas:@rim thie rmilas'@r pll‘hshab @s clyiamidrie clagy AnClaim éltﬂibcl@i@ thly e, of asganuic
ace nmast e ubst r
matery G650 N habor OGuRRE hodPRThRL Srond ez v o
interfxfe 1afdr tithe thagtegbsteatd @il Bdisclodes tleasabl §rganic materlals ﬁorn the

di ol di acryl ate (H a face layer in th
group,{)gif\g F“rgﬁlﬁ eaawaf@tenﬁfeprg?eé?r ﬁ%‘&mﬁlﬂ{dé%ﬁa%% %PDeAﬁ és interface
layer iNth@frha6Bsubays. Thd hlefdrRAIRIkdELM the Mriee BYS M rahgés from 5

particul ar between 20 and 70 nm_and is diScl osed

nm t<>c1|09 nFp, 81 particudar heteveen 2@ and Fibersi andns diselpsedrivelgingBng
stack gf, C&Qﬁngﬁl&hﬁédﬁ%sﬁﬁ A Brdife S hBst&'s ﬁ%sgtjat%’as

further conprises a protection lfayer adj acent
claimgdhinitamtl, ﬁnthleagcampr(sis Qpl))tmtloralasfvrdidjanmttherlaﬁmmmidnrlwynr (12)at

t he sub t err ness
asidegiy BURRC A el B5hl InEBiorey AR st diondme -
dlscloefm.‘in 5&111‘] m), is betp@ed 2 and 50 mh;i‘m\lﬁﬂi&ulir Beto edDs Bid 30The. The

referr re S claim 11l and .
preferficpibiels F Biscioe bl dd b¢ | Sanign L) brogiat dieuay & delegric
mater@% sGBasI#9-$i0H! K@g;, STOBi;NGITab¥, Sie2Qaindi1 Cprdgodds Melde of

proposes the use o ani c photore3|st materials, in
Organﬁa}hf’i"&ﬁ}shma’@@?]éclflé’aﬂﬁﬂgmfﬂ%@ dcfrasw e group Diazonaphthoquinone-

based l?és?s%so ?&@M@&Uth@%@» Qlas%ﬁfﬂ)lé' @géuﬁé tha eﬁgfst Jﬁ‘éﬁ g?f’l@IMA %Qiléésr‘tﬁsed

sol ubl e organic teria suc as’
The pmt@@p@ byer, is Phisicplady efbtantageduayceprevealt imget scelgllmgtaylon of molten

I tion of .
phase %ﬂ%ﬁ?g@%ﬁ%g th‘(iﬁ? afﬁeézgxlrﬁrg% ecirll&%?s%d ?ane% iff £ fa%g?catwfnl ’H'A[e): é)rotectlon
layer nbeds:tmdﬁeehldtaitm thiethighhrecapip} itahgietammres fﬁbEarB endoaateted during;

i B DS 5L BB LSl HhSEARS

requlrbﬂnath-lﬁﬁﬁ abiliyy ﬁo&bmﬁ‘f'e taisnaset Via@tdhthgtvich 118 ptposslbidinediqRi ds.
t her ipport requirenent is the ability to renove

Otherﬁﬁlu‘@nW 3¢ Iso PPt % ARG Vahe KOS &2V éwélsaédw@tp% iSqgpropanol.-
Even hﬂe@ﬂéhﬁﬁ petiktEs it BRI preBdtRn dyRr AlaSR A0S 18! remb @ # BB\ master

the cover l'ayer, such as acetone, iso-propanol Even
Smﬂﬁwﬁéﬁgﬁﬁﬁﬁmnseallng off the protection layer is a

possi byl 0

2f tor ti'#l ea%%t?ﬁ dfﬁefeﬁ?%’&gb%c%% it ﬂb gtre{r&g)tsﬁé’%%ﬁyaitde?'ir?%lﬁlm 1
furtheregn@isesa tﬁctmdam@rﬁlse ayer th&ben mhecsluhstmte by énant! tlgrinterface layer,

. h38s.. co erfa r het n the .

1.e not fa u‘g@% %c1 eg% garsergxr%\ ﬁ‘h tﬁ&e crefl ek pfeg%}‘gl\ﬁ? %F\s %ﬂll%femstance to

the etdhaigy liv@id dweh itae t}ﬁifﬁt:oﬂcﬁﬁe{‘fac’cd @htas a batusalibatrif ERAcpBYEhe
referab has resi st ance the etching liquid

i gh
etcheCiEn<s At Vi Slicslfhire i depied e TGS LR aformaton

layer £RIthd st 1nﬂ@i‘ﬁc6’ﬁ@&ﬂ7 TR thidkBes8bENRAcnAPMEFaR 'T%IePIsQFa‘imed in
relief structure is determ ned by the thickness of the

claimlhf or nmti on | ayer and the first interface |ayer. The

thi ck "@}ﬁotﬁgr ﬂrgﬁrﬂ?@&ﬁ%lﬁl%%g AaSrel BOErath & &Luﬁlem;ﬁjclél& 1,9

cl ai
or 13 further comprises a metal heat sink layer between the substrate layer and the interface

layer in case the recording stack comprises a second interface layer, not facing the incidemt
laser light. The metal heat sink is added for quick heat removal during recording of data. At

the same time the metal heat sink layer can also serve as a reflector to enhance the absorption
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I n another preferred enbodi nent, the master substrate
as clainmed in claiml1, 9 or 13 further conprises a
woredoaliotsent si nk | ayer between the substrate |BYEIB26td51160

the interface layer in case the recordi ng stack

conpri ses a second interfaceg | ayer, not facing the

i ncident laser light. The netal heat sink is added for
of the guriiddat Iaemtbezme ivp Vel rechading dpyee dbe Qterﬁgredfthidlateas ofAb¢ meetadlic

smst'ms e nmetal, heat sin Q. BErVe as
taer § Wiy b iy B PERARC ek Do s SR AR Pl SR B iEiaBice of
a matdri$ er andgldibyedoh @ maerl df thg glrcmpeif maldrialspoafamingeal, Ag, Cu,

thi ckness of the netallic layer is larger than 5 nm
AngrMOp Btk 85 War ger than 15 nm The metal heat sink

layer i eisfrudhdratifsvealby Providingh hRyhoddF @fineMctlring a
material of the (?qnoup of materials containing A, A

stampeyfor peglicating atgh-geppity pfief sucturgcomprisipgeat kspgt dlet stgpg of i
f Hf fdtin g%l}hé%i’e? iR aB 50U 8%191'1621 n melm(éla%s 17 Wlété 2sity

acttring a stanper replicating a
raioﬂelfatedtfwweﬁdlm@an@nlpnansl ng at |east the steps of

illum st er trate .as an
- ofingig ool RRUEY s HER oS Ba Sy Rlo e nifl B oA
be&amnerdr raﬁ la€ig lithid, pﬂefewnl;n@ﬂmbdnﬁﬂteegmmmbrmbﬁs éfaymH,
E}H&FO;L bei ngjegg]ga of, an .al kal i ne or aci d
Kﬂrh inywaler t gesiyed refied Sineire &5 % i ons
- Ofs d\tﬁ% oﬁ%h o mealIfk 10 3n iphrtivaibes Nickbldhydrhat a

deS|red rellef structure results, sputter-deposition
- ogalyanigallylgroveing Hipasputtqrrdepesited laerztp ﬂ?f dgsiEgdethickagps forming a
gﬁ@a}ﬁggﬂ cally growing the sputter-deposited |ayer to
eSired thickness formng a stanper, - separating
- th@amgdmwt%smlatr&teffm@mhph@m@@lanper A net hod as

cl ai rreg ohdbhd a@ 'c@r%%d M3 Ilépl%sl% lﬁﬁl? g%a%sﬁelﬂ lgl%s#rgtte %s Bfimed in claims

cl ai i n c ormati on
1,9, 13ay a6, thaitiforghation hiyekinesy a thickiess inathg/enge 385mm wheeigiarpre-

a, pregr oav shaped rel i.ef truct e.is fo d.for.

groov P PR R R fotngr 68 e Gt o dpgriabl

(RE) 8Rtichddcs & digedoskd ink15if rysed in cI ai m 19 A et hod as :
claimed in clains 18 or in WhICh deevelo

sol ut i Brrgtodips simed iy %méém i i yhich Vﬂ%ﬁfrég@zmis

used 19 %tc‘ﬁﬁ@eﬂtrgtm%rld3 @A %réi%raﬁiy%e’f@é@n@hn@b@%‘i‘s Rimé&d Bichig 2.
di scl oses a pre- Tecorded optical disc replicated with

t he st@hper! diarlosesemue-egorded Rptidabdiserenbentesk witthihe stasper
manuﬁl ﬁkmlﬁﬁﬂle ?n% lﬁ)ﬁ o%g &Qa({f%ﬁltnﬁg W& q@ o'r QOtc}PlQItact'é fedlift ltﬂaﬁhe

St ructure on t er surface COfT'pI‘I ses shortest
relief plirdcsurh aw theg;tamneypufaae cmmmiwe sttortast@pits bargeg a pipicel ¢rascenigind

longergl?i?s\(}%%/{?g\é\ﬁs?svg (? edﬁlz%pgg{rlg{él% ﬁggeﬁagd%gﬁ tehr% 1e S rgct{lr%lls re&ahcated in

the optical disc.

The invention will now be explained in more detail with reference to the
drawings in which

Fig. 1 shows the basic layout of the master substrate,

Fig. 2 shows nucleation and growth probabilities curves of two classes of
phase-change materials: growth-dominated and nucleation-dominated phase-change

materials,
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The invention wll now be explained in nore detail
wWth reference to the drawings in which Fig. 1 shows
wo b@shasht | ayout of the nmaster substrate, Fi gPCRIBREGNS1160
nucl eati on and growt h probabilities curves of two
cl asses of phase-change matgrial s: growt h-dom nat ed
and nucl eati on-dom nat ed phase-change materials,Fig. 3
shows BigT3 shmtmiasiérhlumiﬁi@cﬁlbﬁmnWtcrqssm@(ﬁEM)ﬁEime of written
icture of witten r phous al .
amorgPlgfs s i o e oh e BT B Y Se B Bt o BB materia,
mat er i Big, 4 Hiogus afﬂ a&iﬁﬁtt\/soreerairmm (fAm\&)le;?lmlferdfsicrew structure
jcture of a relief structure i t he
ﬂlustraﬁmgfh%? gﬁ@éenpwneet@mwlwﬁme;ﬁwh%a 5@3&&% o
cryst aia% enoRRaBEmedshiftd rési®ROWGer thigkIBASY RctiohSIrdtabtal
| ayer thickness as a function of the total dissolution
dlssoltlﬁlqﬁetlm@ foran InGeSbIe phasstehgneechBmeBticbimsas NaQM 15 wed as e
OH is used as devel oper, Fig. 6 shows the neasured

esi dual |ayer thickness as a function of the total
di ssol Eigi @shawisrilee mwsuad&mmapﬁahlekmﬂmfuodmoﬁ ithe total

d
aissolyBogCGRE £ Aou iSa PPy Binep i R nager inged YRR e b Sopier.
total HigsEsHowsithnmbdsardiresidial Byéiaﬁbklahm fubetiugeof the total

conposi OH and HNOB are ed_as
dlssola%%ﬁuaﬁ%qr %Sﬁ ShsrohE REmpagRR i gpsedN a;s?d%ﬁ%(} HR(p3 are used

as devoRspbEr substrate, Fig. 9 shows a groove structure made
wi th theogroposed master substrate and according to

t he prBigo% epvsghhigout pf g prefaredppagter suhstieier ef i ef

struct
L S ST TSI

accordihg trethe ptopesedsnatiast ur e obt ained for three d| fferent

ot ut i 1 THg P s AU OHS o) TRl el o e 1R AT b

immesed bt dfferent thndshe m%dm}ié slolnmt, er substrate and

according. tq th r oposed t hod. ase-cC e .

ot or | P L3 e S TroeRer St e e e R sy Rovers at

10 mlﬂﬁtéillrrfrﬁérﬁahﬁll()?/QMO@BsoWBhRW and the recently :
|ntroduced Bl u- % Di sc (BD RE). . Phase- Qhan e

mat er | &g %WWé ewrwr%%ﬁftarﬁémégltd%@g withgh %%9%6 (Raster

substrifedhé a&&r&lﬂgtoctﬁé’ plopbleidoiiisat e via | aser heating. In
many cases, the as-deposited anorphous state is nmade

crystalline prior to

devel

Phase-change materials are applied in the well-known re-writable disc
formats, such as DVD+RW and the recently introduced Blu-ray Disc (BD-RE). Phase-change
materials can change from the as-deposited amorphous state to the crystalline state via laser
heating. In many cases, the as-deposited amorphous state is made crystalline prior to
recording of data. The initial crystalline state can be made amorphous by lased induced
heating of the thin phase-change layer such that the layer melts. If the molten state is very
rapidly cooled down, a solid amorphous state remains. The amorphous mark (area) can be
made crystalline again by heating the amorphous mark to above the crystallisation
temperature. These mechanisms are known from rewritable phase-change recording. The
applicants have found that, depending on the heating conditions, a difference in etch velocity

exists between the crystalline and amorphous phase. Etching is known as the dissolution
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recording of data. The initial crystalline state can
be made anorphous by | ased i nduced heating of the thin
w@basaeshange | ayer such that the |layer nelts.PeCT/IB20&5/051160
nolten state is very rapidly cooled down, a solid
anor phous state remai ns. The anorphous mark (area) can
be nmade crystalline again by heating the anorphous
processaxfla sbbid atateviel infae abaline hquid, SlQitdi ligmid, enptberdypr @.solvkeis Ehe

it B UP TBo BR  FSHE A PR SRRA gt
materfahclbdses e atkiatige qridh, tuchras Na@H) KIOH methaxtdsi suchtae HIC1 and HNO3.
vel ocity eX|§ts bet ween t d anor phous

stallin
The rqfith Senctite E41 iy R Icbiishd QRN Sump tor RpPagea gponor
opticab flal GnlEREOM dikcsl and pre-glokald siBstlated Wortwrii®Onbe Ardheivetitallé discs.
ot her type or solvent. The difference in etch velocity

The obtaigd rqlist sirycaire e alsq brosad £or highrdeapifweprantiogioh displays (ueisro-
& ~claimed material classes are al kaline |iquids,

conta tylﬁhg@ NaOH, KOH and acids, such as HO and HNO3. The
rel i ef Tha basistlayaut ofthe nfagter %ﬂostrqm is,giten inEgire b Indleureal the

maste%ta%'g% %E: gio%g)%efglha%goer_ 1Snéoro \ﬁ/fé re% t! 1 ven 1cf>n 8 L Itl%ﬁl cérggrgsr?g glll y
infornautidn N@ey( 12) a’mlde oﬂpI&GSChaﬁQEmafetla]l aﬁnddn rnﬁbnfafe Ister (1dY) sandwiched

N TN N T

as recORISIcENatSHAISh A SrfbiSnaBiod @iyer 18 sétb@et Basdd on the obGesl Sndlthblﬁhihl
master substratetgqtoposed according to the prese

propeftiey ehthie apaterid syhithatiiyis sytepleiforiscaAing weige e selsater a‘sﬁ@?length
In cask ﬁ@?m%uﬁgtra&h@ﬁﬁtlﬂ%qg% a%ﬁﬁfdu?gtaﬁn&yﬁﬁ‘lhh@ﬁﬁfkfs AfErecorded

sandw che etween said information |ayer
durmg( lilé;mmmnt Inecasa the racardéng(laypy is imhiallp rnthe cosivale siate, emprphous

markﬁ a% re%gl%ea%‘ﬁr%lg)éegélggls %rok' e tévg Qﬁ dlg{] ?ﬁ% {rhrgrgrkahne or

s se e op Ica
ac1d11|quxdptew¢suh3n otelichstruchtrer i aI such that it is suitable

for or di usi ng the sel cted [ength. In case

the ol chihel 2Rt 3 GRSt Riklppribpiiitet and
gromfﬁfd.ahﬁmatéﬂ dafedhlk. IN\fbldﬁﬁblk-ﬁmﬁfn@teﬂ @léwed:ﬂﬁhgéh‘ﬁzitmls have a rfllatlve
Lo nat i on case the ordin IS initi y
high nrwaﬁﬁ]éya%méﬁbfw%ﬁ%@wcghﬁ h%‘ug1 Srif Ring gtk can be fofmed.
On thé Q&Rfa‘f'ye Ghe @Jtélﬁ&ti@ﬁ\éﬁée@@sl @&calﬁfﬂ%woknteﬁﬁnﬂ%f ﬁﬁ@éa@iﬁn' S

di ssolved in kaline or acid liqguid to result

domingtedanyterials gre lﬁ,ql §b2eTe4mé§@2§b?éFﬁé énaéwﬂfo @thbr@ne%aﬁedo@atenals
are ch%a@t%ﬁhé l%ﬂa]l k)g&{ e Mﬁg{)lg?fob%h@%ﬂ% Ffﬁgﬁ?‘%éﬁ‘g% orﬁfie nFé)%ae c?le of growth-
domuptedsﬂlasﬂqqhagge crapesitighsarh thealisglased atmp/qgltimng Ab,Te doped with In

and G c? §b§? S%llg)'yr The nuﬂ%eraﬁlgl? l%rg G P&?‘%F%’g%y grgll?sﬁ(')f tflesg two classes
of phaseaharge ynatérfa:s aré yishval ihifsairé mnrhepa‘eplanes sﬁomlthmdrwalhmmon

An . exa nucl eat | n do nat ed m ar e
chara iS5 T o R Ol S pie8 PR eSSt b O e

probaﬂiﬁtﬁﬂxﬁicﬁ:aﬁ@@ &hH @ﬁcﬁ@att@rthezlﬁebébyh@ olf QMIwAR! CITHR Midt&h] possesses a
pr o ablllt‘%/*aandahl grom h rate. Exanple of

relatn@bblvwh aebrbititycle fpmmstable ﬁ%@éméfbwb@h ithq 2ppaIPhus magsial can
crystaﬁizé €9 ﬁ@f}c&gﬂﬁfﬁ% {10 s %E%ta@%ﬁ& WOE&S tditustrated in the insert

of'the figure. The process of crystallisation from stable nuclei (23) of an amorphous mark
(24) in a crystalline background (25) is schematically shown. The right panel shows the
crystallisation characteristics of a growth-dominated phase-change material. (26) indicates

the probability of nucleation, (27) indicates the probability of growth. These materials have a



10

15

20

25

30

and Ge and SnGeSb alloy. The nucl eation and growth
probability curves of these two classes of
w@basaeshange materials are shown in Figure 2.pdiB2elds1160
panel shows the crystallisation characteristics of a
nucl eati on-dom nat ed phase-cfiange material . (21)
i ndi cates the probability of nucleation, (22)
relativalyllovaprebatiihiey tp foiasiatle tlystdiing maoki HronT Wéichwtystallade marks can

be foﬁrﬁa@ség%l?e? %o%tr\rl\}eyl ﬁh'gt‘{ﬁ gﬁé)?lt gsrlgrgﬁglltlclé‘xrth%c rg-gla{ﬁ% lg]at‘lsotn%gn e

fast iICEA6 b lainbfplhotlslc@smm&ly ﬁﬂe)tﬁit:aisl présentY@h& pro'cl:'hds 3s illustrated in the

. re-crystallisat rqQcess i.s illustr in

insert of s REVBF 2% el HL %ﬂ%ma%@é%@ “63’5"%’:‘% v ar9\§§tfplahthe

crystd‘uliﬂéﬂarﬁ&?m@ lﬁtéﬁia@é (23) of an anorphous mark (24) in a
crystal i ne background (25) is schematically shown.

The ri §heasp aﬁ@taﬂaﬁmk& #e WEifton fnen) ipidigl araeyphous layer, typical

o ERGOFAY s Sy DN ML len 10 et

mark parc$aatvitan be (2] by politedlingshe alrp@hpd talsa‘momet,youbﬁle gvriten nark can

The t babi
hard B Rt S e Qrpdbapicne bl R Fromiall SRR potihhe
crystdﬂiﬁdﬁyd’iﬁﬁhe oy staliisarich p@ertnhﬁ)f Gl&ﬂllilfaaer-yhangh ﬁla@h@mﬂhw for a mark

ty is large such at .r stal li ion ca
that i Sl Hlaea%eeon.{w%a%}%ifsv 3 Fooh o b dopapusngase-change
matef1€58 Mhed, TEryRaREATH ih $hel thil USthE afnBhhbis flk dah $€ ldudd by
the figure as well. The anorphous nark (24)
appligagiop e/ BIORPY lpsgs devigls at glioggq;ttﬁnqt wikes fakative to the time at which the
amorﬂg&ﬁghﬁﬂis%@éﬁm phous interface. In case crystalline
are witten in an initial anorphous |ayer,
typic arfhmsrmsyst%lmtlm pricestss ssreducgdateidan iguie3 sthape ivd  t he

Transzr%ssmsn(s)ﬁnl%c Q cro c%%%g‘ﬂéﬁ) ;i’%tﬁ eroqi TOE%“)?’%%I%Q%' # r‘%t{ég 11]§a

crysteﬂkil\!ﬁfa,ck@btmd h@ex\l@ 2} The usmd thhase ahatger idtyridl evasa (geomhalbhmated

130 1S OB LU SR8 AP S5 AMRIRHONE MRS B e

marksp(ﬁg @Iretdh@ﬁcﬁflzém PREHE &@%ﬁt drapedicab tid le@vystalifsaion
is smaller than the optical E&gt Si ze In
s

inducgd 1y ﬁhe énablmg.eﬁg% aktae 5}3&1% Al dBRIMEETTRTER glar re-
cryste?ﬁ’éaﬁ[)ﬁ Bl VRRR it B Failing e@éey@ g)a bisb %Hin% Ro ‘sﬁbrfeﬁﬁg to@{hle ks

he anorphous mark can be induced by application of

This ysraypiallisation entdescthe waiting popaks smplier shaal thesoptisplsptaizet o
the ti dl?ifere%% ﬁa'h&s@ﬁum&e"m}fé g\oﬁssaélﬁ”chﬁsf@ﬁﬂre s’;gna' iS made

re-crys I'sa process is elucrdate
visiblSloRiguiest. d‘hTErfrgumnhsws wmatEinecﬂorqananscm@plpgare( diﬁl\ipthef structure
anor phous rks

tat e oo RGP Gy sy &l and party in he

amorpHvas etatel fitf enMliating edlutag1@o QN al))lH)ffoﬂ O0vinivAite30The left plateau (41)
phase- c’?ifnge mat er i al Hfri'lpem f|

refersig QgRIEEH GRIUBRE Haie RE A PhTeohe: s Thon i atetesu (42 i the

wntte(n?@)ys@nﬁley hiatcak ts®lobHmebpY fRnd, Qe llﬁ@tré%éseas%%ﬂtcoﬁtrh@ﬁ%
the re- crystalllsatlonlnduce int trailing

dlssohn@g@ raser b@tweemﬁne mm(oaﬂn)»us Fecrystrides Phasg fisthe BSY phprgwhange
mateﬁ%ggg ?égg,g&{?g ﬁ+ | on behaviour in the trailing

g to shortening of the marks.
Measured dlssolu’uon rates are shown in Figure 5 for a Sb,Te composition

doped with In and Ge. Figure 5a shows the measured residual layer thickness as a function of
the total dissolution time for 5% and 10% concentrated NaOH solution. The slope of the

curve denotes the dissolved layer thickness per unit time, which is denoted as the dissolution
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This re-crystallisation enables the witing of marks
smal l er than the optical spot size. A difference in
wale@sobsvi on rate of the anorphous and cryst al PCTIEB2005/051160
state is made visible in Figure 4. The figure shows an
atom c force mcroscopic picgure of a relief structure
that is obtained after rinsing a phase-change film
rate. Fom5%4 NaOH, thhdisecvlysimaraltd lneb@nd npdmtimye fom tltihparémﬂhﬁe&ﬂe
comp(r)ﬁtltﬁt c gm%ﬁﬁ)}f tﬁe <ilhs eallflm s a 0 té‘l?%/ nFNn? 1(:;5: flo rntih{s paTtlcular
InGeS{balmbﬂipesiﬁbn Figatre Sbblotd’the fmlameed grbmreglemnab mfunkhien bf hBatotal

. |.at eau witten stall sfate. A
aissolige San's Napbhue Em St FiGes gve%ﬁ%se@ﬁw recorder (LBR).
Meas&@bAt8 8fe ShowH ifeSiatddidiBitert Mser RAAPENdiEN] RRPLORYUReand

crystal | i ne phase of the used phase-change materi al

dissolptipn rpge ig glsed- Snmnippe Jfiguresy plotasthe measire grepvedeprns
functlgﬁ‘tc)?‘gle %t &Bmog @1&? 315 € 0%nfi 96% %@HPSERMSQ MR8 0n rate is

ope I'n an Fi'gure 5a shows the neasure
about rlea’smrdbnahuﬂe dgret”o I kabouts? mre/nzintita fiot206m KO atdebpt3atm/minute
for 105) ?gﬂ ution time for 5% and 10% concentrat ed NaCH
) The sl ope of the curve denotes the dissolved
| ayer lrhe aleasnssl padudl iyer thickRess wha Glinction othetoed dasoltitien

) i ssol uti onr For 5% the dissolution rate

time 153 S50 1604 1o8 B tonCetiyatdd DL S OB o P g 6 102 SiiGesb

comp&HIRL Tht kBPe of BE cAAUANRSH, thé Bi8solV AR el tHiClhes Euﬂlﬁtlme
about 1.5 nmmnute for_thi sl\ﬁartlcul ar 1 nGe

whichcis dprepied asdhe dissqiution mats. Keroy/s NeQl FP@&%W@HO@FW éb‘d’é B3h
nm/mtﬂﬁlt@fofr ﬂﬁ§ﬁdr9£hl£lfsﬁ(fb%btc9%@!)s1§dl§50| ution time for 10%
rooves were itten with a | aser beam
r ec or d&he (HIQB}R)GCI veideal layaethiokness as 8 Ratiorn of the fotad dissolution
g (A LSS@
time tgf é é;o |§ cl)gneao ar&f)t\é/eloléslgé(?ﬂé& ﬁ%ﬁm nu%'&le geglr) I&E%osmon The
dissolptiat mte difd—IN@ass,lmach bigba\tkandbgtior MMa0H, fiammedy i Dnmafingth @ersus
23 1_{r,ptal dissolution time for 5, 10 and 20% KOH sol uti on.
n '&Fssolutlon rate is about 1.3 nmmnute for 5%

KOH, amray&nmfiammpﬂoeecf BstdQUbdietd iagtieA ROPEUR 8. The recording
nm m. nute for 10% KOH. h2)3¥3 nmeasured residual |ayer

stack ppfpiises dhe intormatiqp laysr (i2)dasedipm fagiree P%‘%%?rﬁ?@‘i‘%’ﬁn%t?l??és an
interfi@May2¥q1 13 0PkeabH %%(fa@@ﬁ?ﬁ*{gﬁ)aﬁ aftNaGdas ah Ia&&"(S@)ra%d a

gi VEén in Figure 6 for a SnGe bcorrp05|t|on he ‘sl o
proteqsionayst (310 g tmfdhequrﬁ@tlem logen Wb@jmlea;/b?at sigk &ayﬁrelg ad rto

contr#f_l%etlé %HH\M}&]%H dgl ggpﬁ LSGr &% PHEI rgev% #5513 glgalr iPhfarks are

on rat e
wrlttenﬂvyrmrmplesafuon of thesphpwcthiaugﬁl matelﬁi,@ Sbmportm dhiat heahis qhifeksly

t hi
remo{ Bt iR BHey Yt - GOIERB s el iefte B s
changgllalﬁtbrlidllt’lﬁiegm@teai?onf layer ﬁd’mld&hﬁqﬁbveﬁomsmhlle @rigrafireof molten
I SSOol utl Q

phasel\qél@ge o dt] rk}m%g ra} feﬁt'%g Céelnggﬂgqi Eo sg et han t te rfla?s[cer

substrate. The protection layer should be resistant to the high recordlng temperature of

around 600-700 C in case of amorphous writing. Furthermore, the protection layer should be
removable to form the relief structure in the information layer and possibly in the interface
layer (11) as well.

Grooves made with the proposed master substrate and according to the
proposed method are shown in Figure 9. The grooves are written at a groove track pitch of

740 nm with a laser beam recorder, which was operated at a laser light wavelength of 413 nm
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The | ayout of an inproved master substrate is given in
Figure 8. The recording stack conprises the
w0 ndosnemsdT on | ayer (12) based on fast-growth PCT/IB2005/051160
phase-change materials, an interface |ayer ( 11), a
second interface |ayer (82),jpa metallic heat sink
| ayer (83) and a protection |layer (81) on top of the
and hadhdroshjadtive tens av;i‘drnunilélniealrwbﬁhre lméNtA=@i9n Khe wycd dissalutaaitiéde was

at| on d | ng of
10 misg RO NaDEE sl TREMTMES b0, S A 4000, O |
by aﬁDAﬁbﬂhﬁﬁéXaﬁiﬁ)lmf drbsvep hﬁaew(tthawcmé@maabr subftraitsand

ant that heat is ¢ kly renmoved f
propog ‘3?9"(1 PSSP WY &} Figre 1199%1“@8 Sty PhasCRTh § @Sso?uﬁon process
are shBﬁ/Int ndEy eleirBgiiofiet BelcRh hﬁ§$‘§ hEN@AddIBiRAdeRfhnd 15 ght image)
0

rot ection | ayer i S added prevent | arge-sca
mmutfns raesion b 0%rdaQih Peasecvep aigguitprtabs g@lovwérécrpltch of 500 nm

with a lggér YelG ? c%f‘de? %ﬁ(ﬁ}#ﬁ)gﬂ@s at 9 [a%&si}ggr&f!i\%ﬂengﬁlo ; |4é 9 reno'crndt e

mast er SUDSLT at e e protectioft [ayer
numexi ez |ap¢ram¢ of the phiectiveghny &0oA 0. Agltegapimat anoaealepthvea 28 nm

after 1%2‘81 ?e |enS case of anorphous witing. Furthernore,
WISIRRITSR | ayer shoul d be rermpvable to form the

rel i ef Gsdoves viikten ivith idifieremtflgsenpdwed roftha;[&}R a*edhcpmﬁu Higqte 11.

in. the nterfacel er 1 s wel | es
The letfhléna,gﬁaia st feuttopta s& l%%i‘t Seaﬁawafe@amﬁﬁlﬁ l%geﬁf‘gws the
result BHRARRIYE nRFBRRPHs@ powehaINthé Rgi 1ﬁlu§eesh8ws T cgdiodyRseddk Bigh
witten at a groove track pitch of, 740 nmw. th a | aser

laser powean Flectotad dissolufinctimewyas bpavingiesgvifira H% Mo solyjiep. The
figure \‘i’ﬂl\.{ﬂaﬁr&g{iﬁ egr?%%e g%&%/_\ g%gtéa?cg ﬁ&’ﬂn@tﬁ&d YEablARS fdﬁn‘é\tli‘on of

numeri ca ' total dissolution
groove$ with Wifferarg gmqvg tvadthp.il lﬁdwmwgolluﬂtna@ﬁ that s groove of width 160

nm caﬁ%%%ﬁﬂte%%g{ g gyfﬂl%e[h 1{] am Alg gin(lgﬁﬂ n'gg);fmele su%gtrates

oves e propose
for repimapos efl2 5B BhdrarRiss REvire- WntalEleg R lﬁnter‘me)adlscs The track

s S LA O IS o0 ) BGOSR i3 1

groovélmﬂei’uty'ifﬁle]& 076, gt Wlﬂmgﬂ’)ihd'@rﬁtbﬁe@ Sanl bOMRftBératduced iFQ%aser
OH. The %%Irooves are witten at ag?[mﬁve track pitch
beam 5?005%%% R Wag wed s A s@atlenaptienl g BB acfatlgr termad spot

and th@rdf& Sarrbive Writey s NQ! Phddmdlit3 stﬂs@fa@iﬁWﬁé {h€ Hriting of
aperture of the objective |lens NA=0.

smallergsarks, iang tl@rqf@vewaéfﬁdﬁomelz@tmmrﬁmp%r 15 m nut es

i mers
of 't ho AEREPERRRES b bbbyt hd BSPERN mRRELuL 8PP bna
accordihg vesthe Ipeopossiunethod tizi gineenk laF igugand 2. a“hetotfp olwselptigthigme was 10

h I d
i 80, BB AR S ST SRR
typicahc@cenasifape poihe @%O%mhm a]hovfh mﬁg@rﬁ P OThetpinw®idies allbbst twice
% i.on e figur ) )
the eyt G e e S Risfenec gjafﬁsis gy tos eor b gpdet et inhp il of the

pit (1278t Tiedor8RaR Bapd\& thOmERL ik PBrr&thly WaR¥es WithdweHéff stEBRL The
groove wdths.” The | owest power illustrates that a

depth g Sowat wis 20w i thisgease.

The examples illustrate that fast-growth phase-change materials possess a high
contrast in dissolution rate between the amorphous and the crystalline phase. This contrast in
dissolution rate can be utilized to make a high-density relief structure in the information
layer. The interface layer acts as a natural barrier to etching since it is designed to have a very

low or zero dissolution rate for the used developer liquids, such as alkaline or acid liquids. A
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nmcan be witten with a 413 nm LBR and NA=Q 9,
enabl ing the nmaki ng of master substrates for
wo epbiteddT on of 25GB Blu-ray Disc RE (re-witabdEIB2a0td51160
R (wite-once) discs. The track pitch o f the
pre-recorded groove is TP=32¢ nm A groove w dth of
160 nm gi ves a groove/land duty cycle of 50% The
high-densitty reiéf shhetuga“incohﬁeﬁmnaxﬁ ptnegrbuvdshvem be estdee etamperafot thser
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|n 1OW
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| fossess a high contrast in dissolution rate between
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2) Slbml&leaﬂngid)ﬁd:hé theemadrwréte ispbit| Th}sl istsplafdtei @hmdﬁa $at<try1 Heei dpedading

ruct reinth rmof pre-grooves can.be
1S b Prshneh 8F e el S RRHE Re SR PeltR S Aation
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c
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nqumangn dameh I@hrals@r@qdmg&@ﬂmawra padenimgof hedempiratiore
f I [
b 3B SR b oo n A b R o
r eplsitdos] this. terﬁp@atpredpomdmgﬂsads to kuges tmagd¢sanddealis to a reduced
d&g gctLpn | ayer is also perfectly suited for
TeYIY with liquid i mersion. Liquid inmersion
mast er Tgproposad pRsdction Mgy et SNC &L gdod msumﬁa@evddniag the heat loss
aperture of the obje

uperi cal ive |lens t ove 1.
from tg%t“é?milaéloﬁ 14SE AR case syep ?H’Eoéer“h%’aéﬁ“els ﬂ%lg E}nﬂgP "H@f%é’én
resemb1BEa1RRIsB Mk te@mhBipot fidH R SmBM flafls cak BS Wiidth:e TheSheemsl Of

air. Water has a higher index of refraction (n) than

condugtjvity qfithe n@pmeéfo&an@oprﬁﬁgwm layrgs ivdetiongn 02 and Bre Vamk e
i ncreagg, ?«ﬁmﬁﬁal h@Plage Esothg g%técﬁoﬁ G8Hthst Sltek Br B FHGEnation

melting o se ¢
layer. The protection layer can be seen as a seal during liquid immersion mastering.
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| ayer. In particular in case a liquid filmis present
on top of the phase-change | ayer, a significant anpunt
w@bookaen3owi | | be | ost through the liquid fil mPJHiB005/051160
heat | oss leads to: 1) a very higher |aser power for
recording data. In nost |asgs beamrecorders, the
avai l abl e | aser power is |imted. Therefore, a
CLAIMBgni ficant heat loss is not permtted. 2) broadening
of the thermal wite spot. This is explained fromthe
| ateral heat spreading due to the presence of a good
thermal conductor in the vicinity of the information
| ayer. The size of the focused | aser spot is
determined by the optics of the system This focused
| aser spot causes | aser-induced heating by the
1. absor pt nosteo fulphratt compiising heubstreerlgion §103 had k rechmlingastaek

t t th t f
deposf B3 SHRRE O T cor e B PR ng wi || couse o

_MJmEﬁ@@Q@ﬁkQ@rgﬁ)the tenperature distribution. Since the
roposed nmethod is based on thermally. induced phase

- an in qr%fsetay%ﬂé) sqnpvichedt hefwiegn £Rie beranatisRiaygr andd R Spgrat,
said inf@hER6n TRKEL2G @&nﬂnﬁs@ﬁjgc' ERvAhIeAHEed fhadeAcHdBRShittrial The

proposed "protection |ayer acts as a good insul ator,
formingrmearkshand gsamerepr@@qntmg & epqodad fafe pitidroYRerd D prid Epeiding

t

maten!:tﬂf. 31‘??]?02 g(gr?pr?sug a 1‘% n%tg%{ﬁtg ﬁté ﬁlte %P%?%aé%ﬁﬁ chxétﬁlnmg Ge,
Sb, Tet hlaSesBIalAlg, fBay &5 PbaAs. be witten. The thernal

conductivity o f the proposed organic protection

| ayers is between 0.2 and 0.4 WnK. An additiona
2. advantAgeasics sﬁlﬁﬁ'aﬂa etRihedin chail 10 Ssthemﬁi @id @tortling material is a

i pf ornmat | a h otect| er can be seen as
Sb'TeéH%Dé%ateatﬁ‘ "h@al%/l Eﬁ%’& §P ‘ng. CLAIMS: 1. A

nmast er substrate conpr|S|ng a substrate | ayer (10) and
a recording stack deposited on the substrate | ayer,

3. the retonasiongubsiraieies elgred wickym L whsreimedst isseriina maggyial is a

Sn—Geg%biZ%Jl ¥ MrikhiN YA ﬁ't?&@ar Lehe tb%ﬂl sﬁﬁmmt cheg, beipyeen

ornatl ayer and e substra e, sald
information | ayer (12) conpr|5|ng a growt h-dom nat ed
4. phase & HIELE T {rgte ag‘ 81a88%i %n%ﬁa{ﬁ!nrﬁ? vdﬂ%{elsas aﬁpﬁfo%gtcf‘o% ayer (12)
representing an attern. wher el
has a thieRodsslim glerrmt@rﬁcﬂh 2 ng mn‘l Oaldnnpre:fammirnasgmgraagesl be&%n twod 40
terial s of th% ggterlals cont ai ni ng Ge, Sb,
m”@ﬁ%%@%“@ PB: As. 2. A master
substrate as cl ai ned |n cIa|n11 wherei n said
recording material is a Sh-Te alloy materj al

part i clfaastesgebpalggpelpimFd 1 dgimaly yvhersin spud IAtqaféget layer (1) s

made StPRkEALoBEe gtoﬁb OB dicliric! RAtBRials cMMBAIRE ZnSHiD,, ALLO;, SiO,,
recordlng matéerial Is a

Sl3N4

6. A master substrate as claimed in claim 1, wherein said interface layer (11)
comprises at least one organic dye selected from the group phthalo-cyanine, cyanine and
AZO dyes.
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Sn-CGe-Sbh-alloy material, in particular with the
conposition Snis.3 - Gei2.6 - Sb 9.2. 4. A namster
wGaastedde as clained in claim1, wherein sai dPCT/IB2005/051160

information [ayer (12) has a thickness in the range
from2 nmto 100 nm preferrngd range 1 ranges between
5 and 40 nm preferred range 2 ranges between 45 and

7. 70 nmAmastar gelstrete as ghemedineclam L Ivetiere saimimérﬁaiceriajz@r (11)

comply\éje an orglaf?i@ d}f I gglgcgt%% %rgmftﬁ dgrorlé Lf‘;%lélleﬁé){%nlc élpaterlals preferably

hexandrolthaﬁ:ryiatag—IIZ)IS\}Sl O, Al O, SiX2, Si3NM. 6. A naster
substrate as clainmed in clain11, wherei n said
interface layer (11) conprises at |east one organic

8. dye seAenbied shiss@ilictdld AhOHR IhE verefaiREHid Biterf¥S ALY 11) has
and AZO dyes.7. A master substrate as clained in claim

a thickpessj él?eéﬁl?gesﬁpﬁl 3 pinde 16 m) inynartiqular Pytwesnp) arde?) nn
organi c | ayer selected fromthe group UV-cured organic
materials, preferably hexandiol di acryl ate (HDDA). 8. A

9. mast erA sabist sahistratesis @laémwbm dlainx:l,avhwein thehrenoeding stadkcfurther

connd 2 S ASSoLAE s o LR GATER 250y BB G0

from tAe putstrate. substrate as clainmed in claim11, wherein the
recordi ng stack further conprises a protection |ayer
(81) adjacent the information |layer (12) at a side

10. nost rRmRber ikt chitied malldm d vhefbiiBsd flotsfiSlayat(81)
as _claimed in claim9, wherein sai ds;garotectl on | ayer

has a T(ha-‘%y%ﬁ hetwgen Riaad 8340, e paEaHarbelepn
particul ar between 5 and 30 nm 11. A naster substrate
as claimed in claim9, wherein said protection |a

1. (81) A mmsige sistmiges g}a@ufzd ivedaimi b véeraimsadd priofegti @u(&i) is

made 8 1 E0A0p Rl ol PO oo sIRgHED. sic

pr ot ecti on | ayer (81) conprises an organic material,

i n par Iarslecte rqup. . .

i b oriaBRFG AU GR & SR RS Gt in eid prgieetpplaver 61)
comprise® htpo@@:hg hieﬁeﬁﬂlgﬁﬁbhﬁ1cﬁﬁf @egd:cﬁécﬁfr?linitké%ﬁﬁ@fﬁéaz&%ghtﬁoqumone-

ster, su traeasc imed in claim1l or erein

based phgioresiss PEIFRE L 2ERPrY Wb#eqrg%ﬁﬁ}areg% A

interface Iayer (82) betvveen sal d substrate | ayer and

said interface |ayer {Qﬁé A master substrate as
13. ¢l ai medmapter Fulistrate3s ¢ @demwlagm lgors® gahtpin the aqopriing stack

furthet rlséfzizgecgﬁé 1rﬁeltfzﬁ ?& g %31& Qu‘tﬁﬂgtg tia%r B said interface

prefera et ween
1aYer(<,1L1|bstrate as cl ai rred |n claim 1, 9 or 13, wherein a
met al heat sink

14. A master substrate as claimed in claim 13, wherein said second interface layer

(82) has a thickness between 10 and 100 nm, preferably between 15 and 50 nm.

15. A master substrate as claimed in claim 1, 9 or 13, wherein a metal heat sink
layer (83) is present between said substrate layer and said interface layer (11) or interface
layer (82).

16. A master substrate as claimed in claim 15, wherein said metal heat sink layer

(83) has a thickness larger than 5 nm, in particular larger than 15 nm.
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| ayer (83) is present between said substrate |ayer and
said interface layer ( 11) or interface |ayer (82).
wasesAosast er substrate as clainmed in clai m 15PCTAB20&/051160
said nmetal heat sink |ayer (83) has a thickness |arger
than 5 nm in particular |anger than 15 nm17. A
master substrate as clainmed in claim15, wherein said
nmetal heat sink |ayers (83) conprises a nateri al
17. Isrel’ e%g%%? mbfst?%ﬁe’%rs gafi)m%éi Hcggirgﬁr]:%%/@e@lhﬂesra?%?@%%gaﬁ%hk layers
(83) cﬁﬁbi‘iﬁeg aG@haterinh sfl@aed fongha grlupwp enatckials Alepl) CatAgdr, do, Rh,
high-density relief structure conprising at |east the
Pt=le¢)gB¥aB‘ilau° |Sltli‘etﬁ?ﬂf§ati ng a master substrate as cl ai med
in any one of clains 1 -17 with a nodul ated focused
radi ati on beam - rinsing the illum nated nmaster )
18.  subst rAtmethoshaf magiufactyringe, darapss for ppliGaing A &ighfdegsity relief
' [ igqui d, preferably selected of the
S“““%JF gg%bgﬁn%l 16t %%SS%JJF °ﬁ|aOH, KOH, HCL and HNO3 in
- illunpiateng, a reastdn selistriteaasadaimee th amyl dnefof slarmg 1 vl ewitle g nlotslated
focusgdorléfﬁitﬁr'gg osition of a netallic layer, in particular
a REERE &Y er, - galvanically growi ng the
- rinsi@ P tHetiimiieied siabtel shimyete lhyer Wit atkselopet, béihg kimesfan alkaline or

formn anper, . -.separati.ng the te
an acig gy ﬁrs?e&%isf%@ﬁcﬁedl@f B\ BiP 6 SO o4 ot @ﬁﬁi@ﬁﬂ%ﬂm
in watés isih BatPdekRdd SUBS{thahRfe Asulkd,ai med in clains 1, 9, 13

or 15, the information_|ayer (12) having a thickness

- sputiefrdeppsition 9@ mstablic fyexuiepatienla afNiskellas¥ed shaped
{of . : e .
s S SIS R UKL AR Gy i s s
- sepagating [tlzel masterispbsérate o the stathpdrms 18 - 19, in which the
devel oper solution is used in a concentration 1-30%
preferably between 2 and 20% 21. A pre-recorded
19. opti cah mitlswel aseplimedtieclain 1 utihea staateparbstrae uf eleiner] édlclaims

ith.the. nethad of a ne of cl.ai ns. 19 or, .20, )
19, P scBeitSaton kit Ravipg eGr e in bt pace 35 AR wherein
pre-gidbAdiBAped HEli TG RUEQIIE fGRRd ThAEpiaStion bf Grifddrc8@ndrewritable
. typical crescent and |onger pits having a
opticad §#f ow shaped trailing edge and that the relief
structure is replicated in the optical disc.

20. A method as claimed in any one of claims 18 - 19, in which the developer

solution is used in a concentration 1-30%, preferably between 2 and 20%.

21. A pre-recorded optical disc replicated with the stamper manufactured with the
method of any one of claims 18, 19 or 20, characterized in that the relief structure on the
stamper surface comprises shortest pits having a typical crescent and longer pits having a

swallow-shaped trailing edge and that the relief structure is replicated in the optical disc.



