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Met hods for mastering and mastering substrate FIELD OF
THE | NVENTI ON The present invention relates to nethods
wo 0006072395 di ng a hi gh density relief structurePCHIB2006/050005
recording stack of a master sybstrate, particularly a

master substrate for making a stanper for the
Methgails Sori rad3teriag hhdmaiérimgubstate di scs or a naster
substrate for creating a stanp for mcro contact
printing. Furthernore, the invention relates to a
master substrate for creating a high-density relief
structure, particularly a nmaster substrate for naking
a stanper for the nass-fabrication of optical discs or
a master substrate for creating a stanp for mcro
contact printing. The invention also relates to
FIE]gpt(j}ongfmvmnm st anpers, optical discs, stanps,
and microprints, respectively. BACKGROUND OF THE
| NVENT| The Resis¢rd finventior relatesstotrhethodsrfer mn@mmca high dewsity relief

stru%@rg dg asl"le%rcg g g;%ék 81? aom%tgrc s%rstr)it%;te Cp%?tﬁ(.‘iuflar{yl 2 g{g substpa%e for making

a stangrRe f&nhe/mmwca(tiaﬁl\df opfichl dises Glf@ﬁl‘dstdr Shibktirte CdtQLeatiny a stamp
and rewiteable (RE) discs.. The manufacturi ntg of suc
er

for rgiceq egntact pripidng, Fagthermoze, rtlaepmw@mqndﬁlaﬁs e & suaster subsatgsfor
g PRI, o SRNAE ARk DFRESL Dol g oo
for ths miaks- fubnn&ti@cbf\uptlbal alisep dub atasdr fubstrste dfoﬂ aeatingaestamp for micro

The modul ati.on of t e |l aser beam_caus t hat some
contaetrintigg. Thednyspdio 2 Seaslgtem @eﬁlpes %én?@ﬂ YRS HptieR) discs,
starﬂtp's%ﬁﬁm r@n%sh?engé&%l?'sd' ate areas in between the pits

o be forned fe

I'n unexposed. While the disc rotates,
and the focused | aser beamis gradually pulled to the

BACKERRBRI THEIR VIR *Fh' 2 second step. the
exposedRrahiéRsrudiufesiBitAge MbmFatMRd onthébsts &%ﬁh@ﬁ processes can,

devel ogrrent process to end up with physica ol es
for gxamiplee be Axeds otstampes festthe mpesfrepmaltlen |0ﬁ éearqum mlgm@m:ﬂmM) and

e LB P B 3 SRR samoe,

as usedl if WSHRRUAN pivcessVe kadwitiat hastetiig.n NI | ayer. In a
gal vani ¢ process, this sputter-deposited Ni |ayer
i ur t her Iypeswantiqrabmesiering, adhiagbatosensiivedaysss spatceated on a glass

subsglgtyj f¢! 1ﬁin9ﬂ1a{ela%1'tlf‘§( ﬁfo af@dtfgéﬁs@d’ fls b ‘t?eamTlThé d ation o the laser

Strate with protru unps 1's separate rom
beamaadses thatfmhe pares ofilek mastexadubﬁthté are teingraxposed by UV 11ght while the

Phase-transition steri PTM) is.a relatively new,
ﬁﬁ%@?jf?é?jaf%s RehebverngheRits oL f&@ﬁ%&‘@é“ﬁ@%&ﬂp@%‘e%&dﬁc rotates,

and [H%Siﬁcds@@ Yds€@dafis %f‘adﬁﬁ’l‘l)f f@leddb SSouter side of the disc, a spiral of
hase-transi ti onnmat eri s can be transformed fromthe

altemammg lumimated aregsTesiains elntaseeord Stéps thenexposealtazeasiage being dissolved

ina E%\ ﬁa gguéggwgﬁg)tnl) ng%‘goe nﬁ: n\ﬂ]él? i l?ptgpq% {@gso {ngfdg h%%(-resist layer.
Alk#ite 'HélPid% b4y NSOHE 28d KR ard ised to SiSsoWPME iekpdbd aRhE The
0

One the two phases, the initial or the
structured surface of the master substrate 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 comprising the inverse pit structure. This Ni substrate with protruding bumps is
separated from the master substrate and is called the stamper.

Phase-transition mastering (PTM) is a relatively new method to make high-

density ROM and RE/R stampers for mass-fabrication of optical discs. Phase-transition
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witten state, dissolves faster in acids or alkaline

devel opnent |iquids than the other phase does. In this
WOR006/02289F i tt en data pattern can be transf or meRICT/1B2806/050005

hi gh-density relief structuresw th protruding bunps or

pits. The patterned substrate can be used as stanper
matdrials dafderuasionhéd fai thdindtial ingRittee Saietty aqlifférend stalé $iadaser-
. .or_as stanp for mcro-contact printing. One of the .
indugerbheating Heating of thedeerdipg stackoeam ifer grampls, gause gazpepielting,
amo fion,) @%%%g%aﬁgﬁg&ee@gtg?bsﬁt#ﬁgg g}ﬂ}@ toﬁﬁétﬂvﬁ%ha tg,%e initial or the

ape Wi e e tenperature
writfen faitd, disselvéshfasteemaciis g akiEnk devElopmenohiduads thae shel ather phase
no her her

the_fact that t materials have ei a rat i gh
does, LB ot TS CERToHL 0 ) g8 R ebEhoohsty el Sructure
withdRe@idth¢ BimpPbEpifsTPRE Eﬁeﬂ&%ﬁﬁét&?@ can'YRIREH & StatbérYoPthe mass-

hi gh absorption rate have a bad absorption profile.
fabrightigreofi ligh-demsityioptipad éscs at asnsarnip Eorgnigrskcontded ptintigg.

absor pt |-on te,gives a rapid . decr i n .power flux .

and. ¢ hu™ of Hisicheliingps hcotiterediat ETNG P2 a Bopd pzpape. Since
this iREoA86bastf bf hBBRkDS tHelshARy Will Quglal bk lieteRaREe By e temperature

depth. Materials wth a_|low absorption rate woul d have

profge inethy regerding stacks Ahp eroblem ligein the dact that mesigaaeferials have either a

ratndsTRFREHARR 9 ety G 2*ines LY BspHliloh T BB Rietetric)
Matwvidldwith a\hégh absomtion e£ie hawy sbadditisbiption profilé e Rilgthe hlesiis

wer.e qvercone by using a mask, stack. A selectively
pencifaing Hieestack: e high absonptian e givens rapid degpease H) Ravegtfiux@and thus a
. i.ak ' ’ | .
oL RN YO B g A 10 b1 ot i
depthindlatesialsiwith a/lost abisatyption mte moulditvelaotely pduel pit shaperbus gelting the

e unwitten age. are etchable. |In ch a,stack w
neefiﬁgwnpegwe,s "Y‘Wi‘i ﬁ:ﬂgge Vely j?f BT (PO ETH; _lﬁﬁﬁk?sn‘é _lmPOSSIIbPe to
dire@RSWFiR diQBctRELH th BohveniGhal #tok®sdle. During etching the

witten part of the mask layer will dissolve, formng
a mask. Untibnaiv.ghesetproblems were avercomesly wiing a maslystaek. A

e oA 8 B B B B A GRS e

meafi§ that &Y thel Wriitéh ¢BE BAWFiRerBfagdis efchalilé. WhtRleptiRElE Bichable means
i nvention to (i)row de nmet hods and nmaster substrates of

that bpth the weittee ard Beagwaitich fagdagicthablg. knseh pstaok sathgnask layer, the

[ j [ P P Y .
masf R B e B e BRI Pl foapsuP DU e CHipd e wriien
part iofithepeasit dayier olildizBolvE;Ubinhiap adeask] Dipndiclestria meldgrthé aasledill only

enbodi ments of the invention are outlined jn the ) )
be e@éa@w&%ﬁqﬂhﬁ‘cm&aﬁm@y&l wasftehsHdepdasetghing isunavpidablg apd dhe digsolution
timelif G EBEAt 1 nvention, there is provided a method for

providing a high density relief structure in a

recor di fgs temféreah ohjechsf the pestrgtinantop & prowide amdthods and master

mast er. .sybstrate for ing a stanper.for the . .
subsfaes OF TP RIPGH ACiiE Deafinige 28 PRvdE fgack(ift shape in connection
withvingt rate for creating a stanp for mcro contact

printing, the nmethod conprising the

SUMMARY OF THE INVENTION
This object is 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 a first aspect of the present invention, there is provided a

method for providing a high density relief structure in a recording stack of a master substrate,
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followi ng steps: providing a recordi ng stack
conprising a dielectric |ayer and neans for supporting
wheab/07288iced phase transitions within the di ePEDIB20@/050005
| ayer; causing a heat inducedsphase transition in
regions of the dielectric Iayer where pits/bunps are
partlt:uﬂattbsea frﬂﬁtﬁiﬁﬁhbh:;atdimphmkﬂﬂg alsaﬁprr fou Hﬁ&ﬁa}ss-ﬁbﬁcﬁ&iﬁw bptfcal discs or a
ns of the dielectric |ayer m@h ﬁ
ma“@&i%’?tf “n afeam;ﬂqaa%@me H%‘Frf’u"BﬁtaCthﬂ?ﬁ CHY 2;‘¥ Hrrising the
;mu&mngmﬁ@nDV|ng the regions of the dielectric Iayer
whi ch have  not experienced a phase_transition,
- et chi ngPfoVnessrecorfiag fagheommising askieledttin lgvereand m%@é d
suppGH&ug%eLtﬁﬁﬁlﬁb& {»1%& trifsiefohg w‘itﬂi% th GEREHE 'lagell ayer conprise
a heat absorption rate that, during t Writing
- pr ocesssausing arheat inducedrphmsa transigioprivfagias ofithe Idwlectnc layer where

. rdi [ to a good pit
plts@ﬁﬁargsea?é %e%{)%? |b&g?}’lggé{ﬁ2$g§+¥%%?gb I'ment of the nethod
- in accoraaivig the tefionhef the dietetirionayteh evhietetms e bxperienced a phase
su rti heat induced phase transitions within the
transé‘i“g'ﬂpg% gh‘{l%@ré’Fesé’o‘prrl se at |east one absorption
- layer ardnavgRdhé i()ﬁs 8NE¢ BiclcdRicaxyet, Mehih 10IE Bbt'dxBerienced a phase

|.ayer. Thereby, t problemw th too | ow absorption of
transitigu, EY%‘P@E@P%E“’F%‘;?H is circumvented by heating

through TH@&Q%tfbloﬁp]i)&ﬁﬁg RGP Ql'iiﬁée'd%ﬂaée%éﬁﬁtl&ﬁ%ﬁﬁl the dielectric

sel ectively or unséel ectively etchabl Wth a second
layeryeomeprise a e @biomsion rag¢ thah aurieg lheavritmg atesessdensures afantperature

S heat i nduced

pmf%{lglsdé@ ﬁin%{é fagggmwl nLS’ 1éat(aF1t° %g&?é{l:ttsﬁl Cc layer conprise

a dop anwldlmoféxdt gentral ¢ﬂﬂmddnﬂit ef the ineethod e accordanceatbiyh tht lievention

di | t t he .
e e RE ARG AEFA Ehrod Y SRR CRAHBE o frnprisca
leastdﬁaB laB@r;ftﬁ)ﬁ ¢St srednigod aboRk efd/bd R1EDHe rdnildc&[b laghr Uﬂte&ibly Ethe problem
way the absorption can, for exa ?’F?’Fbe made
¥t

Wlthé?fbl?&'hab@‘r‘fpﬂ%fk%f the dicleptgic jgyeris agema‘fen@fé g ﬂargeslscon%uctwn

The POSRItBh BayePdsh beQWeQRRAR uhR1@8TcIRc@RML. PI t Shape. |t
is clear ‘'that the first and second enbodi nents can be

conbi nedithhsspendgsaeral gmbogdindnt af thy meélogechatdance with the

inveﬁ"tmocﬁé AR iMs fﬁrf suhg et %&9 Hld{l&dg)?lgs%rtgﬁﬂﬁgns% a the ghelxﬁ:tnc layer

I nvention t of supporting heat
comprnisgraglopard depadi ittoithe diblectdt &yec Thereby, aigpshelmqalaysretself is made more

absoaaﬁg% I%ei{v?%ezengih %Me?'%?d]l?yotg dg%'le tg{l%u?% 8]?1ng concel%ratlon
makExthepbserptian 4djGstaH1E) Tfhud my:tha bissotifioh ey, foraRaa@ple st meS high enough
arti.cl es. enbedded. a SiOpmatrix. The size of t

to m ‘6’&?%‘?’:51? 8s¢, el"é AR LRSS g@p‘é}’i Iy enough 9 et a gy R‘h%iape Itis

clear tBAMERE Aistdr seéintlicATbB&inRnE cANbEEnBindl afarRdgebildy.
nanocrystals. This |eads to a blue-shift in the |ight

absor pt Woth & thisd genorat gmbagiment oféha methodyi aggorgange wlﬁlglm invention
the rﬁ&ﬁ?ﬂﬂ%ﬂﬂaﬁlﬂm& ﬁ&l{w&’ﬁlﬁzfsg transitions within the dielectric layer comprise

nanocrystals grown within the dielectric layer during an annealing process. At room

temperature, for example, a ZnS-Si0O, film contains tiny nanosized ZnS particles embedded
in a Si0, matrix. The size of the nanocrystals is temperature dependent: increasing the
temperature initiates a growing in size of the nanocrystals. This leads to a blue-shift in the
light absorption range of ZnS-Si0O,. Scattering of blue light through the nano-composite
material is assumed to be the main reason for this blue-shift. Preferred annealing

temperatures vary between 600 and 900 °C. For example the size of a ZnS-Si0, nanocrystal
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material is assuned to be the main reason for this

bl ue-shift. Preferred annealing tenperatures vary
Whei0ee?289500 and 900 C. For exanpl e the size oOPCHIB2006/050005

ZnS-Si O nanocrystal i s about 24nm at roomtenperature,

and it increases to about 7.5 nmat 700C and to up to

is ablolt D Rinadt r&éH témpetfarechtd # indi@isés 10Gbohtor.5 amaI08C and to up to 50
thin | aier of sputter-dep03| ted ZnS-SiOin an oven to

nm at§§0 herefos, deatingpior exagmnle. @ thia faysy ofiguitereleppsited £S-SiO; in an
overl 6980 dC Rk&1 Qéusg@ blts-shifl SRubBHE the %ﬂe&?&:%ﬁhh%&f 4L Wien such an

provided, at |least 1 n sone tases additio absor ption
annchliygstep ia poiyvided s hiasign aetac pases addisionalabyorpiam lnyparoangi/orgloping are
not I{Egéslé 'f(ﬂ r«t—:{z)?dliz‘g%aﬁs th\éMZtng-S?lO \inh D '1b§ %mPEe%E recordecf

reco es ere anasorptlon ayer 1s

t he abs trr @i¢sovharayredbsorptign f@riaided, ttraahsoqitma layat i predidrably made

of a B seleple BBl S G oy Miseib GeSb s SeShuaS e Teggiicide

formig Dhtefils iIKECESI & NCSimpastial déﬂ)?)oéltl&i% 114 @hEl@dtiod @ominated phase
dom nat ed _phase change mat eri a The needed thi ckness

change maftgials hersedediihicksrss oldBpehiawtion 1avarepeadson gnany of the material

propeRic€ ke hbdoF 1R it §Rermbl &ﬁd@@ﬁﬁ{l Rbt&fc halk Bic. Hdp %ﬁ?ﬂﬁ;le, a Ni layer
conductivity, specific heat etC. For exanple, a N

comp@g@a@mlqwswf shyub1Q pndeede tosgoefl resblbyt 10 nm | eads to

good re QN | .
o pr et b aptellmde orSARAEBR1S; Stk f e E N @R byeris
ZnS1Si@Q layer A0 othichdicleclirie netdrialsce. gahaali axides siwhgs Al 281Ny, ZrO,, are
i des such as Al 2q 3, S13MN4, Zr(Q2, are possible. The
%hant used in the etchi ng process is preferably
s eI ect etthé étotiant id fdiht @ivhing pgcsoessﬂs pREJr&bl Slestdddrin the f6llowing

HC , .H2SO | kal ds . lik OH, OH.
8T°“Pf acgﬂasogﬁysf ks %ng%@lp H?%é{lpir@&(a?u' Pq?%s' lth%&}%&lclﬂﬁ't\l(ﬁ%

proc eSSIffaﬁgtbQﬂﬁudhfl ds‘em’s WwES quﬁﬁg B clchin g@ra@eﬁrr@glb&aﬁ&he absorption
pul ses were applied are renoved together with regions

layewhare laseripsibsep Wets applisdarc igmeved togctherswth regionseef thgsghsorption layer

I I examlk.e e
whe%%fse)c}irlsg??ul@é %reaalﬂbﬁ(?&' aSBf\lé 2 fefglﬁ[e is 0 e {a"i)deg,sg gle él‘snsc%rﬁtgon layer
is a Wt lepanand HlN@yewmed as theieEhantso possi bl e that during the

et chi ng I oces. ons f t.he absorption .

Chyor " aPBWPETD i dipihotale P GG ik ey BORRE B Yt grgions of the
absofftioh rM:yeﬁlme Iraﬁdwred @vhhcﬂnyﬁ loddted iboxe merregmnseﬂ theTcﬁelééﬂ‘id: Rivér which

this, for exa hase chang% materi al s

are TEPRHdN L PUHCS; lFr T amplePhases é%gedn‘ft?r&f’é% ’H§°’E‘BW%‘§1 with alkaline

and #3€Hquidsaf®eAsdance with a further devel opnent of the
nmet hod i n accordance with the invention, the step of

provi di Fepegordarss withrecfughesdlevalenmpant ot predvr dn %goalance with the
mve thI %g of P@?g&%ﬁ I%b(ﬁ[ah;/l ? Su%#}g ﬁrﬁhﬁfn%ra rla&)\fﬁflg stack further

ow t . rror -l ayer
compmmgwmgmrrhayeob@om ithe di¢leattic laféni Slimmylr@n thyrmikpgovieh the overall
tomsurfae & mrror |ayer

f t he t T,
stacld LG RS B o Rrbocd PERE BT smpddfe, ™ 0051 o
f rom t h&hé mhrkdr\Aayregc@t ﬂiﬂl@kaﬂ&ge, bélmadStFnoni fimatdyialGalseted from the

necessar t he m.r.ror er i resistant to the
followmg group: Ag, Al y glain any case it is necessar\gl t[lat tl?e mg'ror ayer is res1stant to the

used etch liquid.

poss

With some embodiments the step of providing a recording stack that comprises
providing a recording stack comprising an absorption layer above the dielectric layer and a
further absorption layer below the dielectric layer. Such a further lower absorption layer also

provides heat from below, making it possible to improve the temperature profile in the upper
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used etch liquid. Wth sone enbodi nents the step of
providing a recording stack that conprises providing a
WO ewoTispyy st ack conprising an absorption | ayePCHIB20&/050005
the dielectric layer and a fuither absorption |ayer
bel ow the dielectric layer. Such a further |ower
dicleebridayet.ildke thayipper absdeption dasiet] else fafthdr absoppiidadhyenhasa b fgide of a

it possible.to inprove the.te ture profile in the .
madsgh GRS R bl ayarc. THiESRES sass il G porcs absorpton fayer i
the theYifdt thelfi€hdr dbdoRRion ABRPMAY hétbel ctchBble B thetcBechR@ UIBE Al the needed

a material that has a hi absorption rate. The

thickgesspd s layerrdepads en wiany of the magssial praparBeselikoabsprijen rafe; thermal
con&ﬁ?f?vié/aé‘ﬁecitﬁ@%atte&‘? further absorption |ayer may not be
et chabl’e by the etchant used. Also the needed
t hi cknebsthisfcontsiction ityay bd edemtigeans, ifitheystepfof prewriding a recording
teri .Qpert | 1 rRii r el
sacl{BisR, eyBliGRE B rkBRing T ARAHeBhpAfind £k SRS foves betow
the fomlyer absogystionridyeg dtia $owdrididdvericsig padvides et diotation for the lower

s R 8 25 S B B BB ok SRR R i

layet, Bspethdf Wiietts afiiear fbpdticsl aall Ec. miFloL layvpRovidd @lxﬁé‘%td dptimize the stack.
layer provides heat isolation for the |ower absorption .
Optimigag thisthickagss eagrontsel hew thepowssrds divided everdherabspration taygas. This
givel BleStaRES REr hdpitbipper dielectric layer, together with
iTs optical properties and the mirror |ayer provide a
way to Sfth seneembhdimentsok theapathad injapeprdancewith theldmeontion the step
. . .S. | . .
of p R ibkdthin Wl OghRUFrol il AR OB By comppiing o
coveping layba flbe cictihg lgerds prefiratilyrenthin asfpossitde, iepraseat during writing, and

SRR LB ) R Bl e

degrhdatibher conprising a covering |ayer. The covering
| ayer is, preferaply as thin as, possible, is. present
during WA $QVRENE taer nreferahlyis madq of ansfrbgkle digfestricios Rraagic layer,
suchlds phétbRRsikd on is to prevent the absorption layer to
chem cal degradation. The coveri ng Iayeréioa’r"eferably i's

made of With the saeend embyidiment of the mthodrig aeriordanegywith the iention,
whefblh @O SHele361 Slpporthf Hod: B CROAAE EARACKTERL Ho didtEbri layer
compmisgragiopant depralpototthadiclketat layad thealdpptt sasmreferablysictectod $rom the

i.thin t iglectyric |ayer .co i se, a.d t - doped.

roio it Nk Gehitr Py BH ot BBkaf ¢ 2T i ERRgbte ora
mixtael T8 PO *ith biher ARbrbingi mgergiloup: N, Sb, Ge, In, Sn.

However ajlr%oadifferet ratio nS—Si%is possi bl e

e ek

or a m Withe frstgenasplgmbgdimensof B} 3rgordance with the
. [ s i 1 i t ; i oey s 1
118380 LA U6l 50 RS, SRR s proviang
a reqooding black tdrapritimea pluegdity bf plterwatohigrbielectrie tayeiand abscaption layers.

Als Rt ey b et P R ot AbAve, apaiPbleti it Corthection with

the IS nREal ERbbEMRASof the method in accordance with the invention, may be applied

in the same or a similar manner. As regards the choice of the materials mentioned above, a
highly preferred material for the plurality of dielectric layers is ZnS-SiO,, and a highly
preferred material for the plurality of absorption layers is SnGeSb. It is to be noted that also
this further development can, for example, also be used for making stampers for the mass
fabrication of optical discs, for making optical discs, for making stamps for micro contact

printing, and for making microprints. Such methods are discussed below and it is obvious for
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Also in this case the further devel opnents di scussed
above, particularly in connection with the first
w@emwenzs9enbodi ment of the nethod in accor dancECTR206/050005
the invention, may be appliedgin the same or a simlar
manner. As regards the choice of the materials
the peesvini skilRd iR iR\t todfuthgleyelpp eees methodmacordihgll OThdréfere, also the
plurality of dielectric layers is ZnS-SiO, and a
corr?ﬁpgwﬂlpg fragre FP’@Elnﬁﬁ?@r?}fﬁFmF]@?edt}WéeVﬂF}ur ality of
absor pt {,pf, . .
oo thli D Fé Elétfcog %%ﬁ:{ljeg él%a? tli 3)191%11 5fea‘ijteﬁﬁﬂﬁ%dlelectrlc
layetseand sbsbrption lagbess nugfoanhechbﬁ Pgo DO dldlda:erlo’rhya‘s ﬁﬂxlbﬁ ite 20 alosorption
of opti for .mpkin | . discs, for Ki n
laye, BIFRAHIB DY 10113 QIR T G A 1 1S AREPTP T Wkt mos
prefé?aﬁl&%?rdbﬁﬁtslo cﬁh‘l‘é&n@@éﬁ%dalr(ﬁabgb@ﬁklﬁ $fdrsbel ow and it
I's Obvious forthe person skilled in the art to further
devel oplitd@selitiefalidmatiog dicttictriyl layery hed aisorpsiondayzrs istpeovided,

respondi ng. f ture conbi hati ons, are . di sclpsed
the iEIpEGR PR fShorE R, st iR bR RaGsS Bl off SRDTED rafiebly
betwcBe 1 Rhd M6t hn@fno@iﬁ@fei’étﬂyﬁﬂaﬁbuﬁbﬁﬁi“ c layers and
absor ption layers is forned by 2 to 20 dielectric

| ayers Asdegar Scthepluaaiéb pﬁabserpuoa;l@fess these plesogmiiop layerspreferably
I [ I e
complec ARIGLE TR e O SLPLOM, Srefarly pARROH Bl 5 B Sl most
prefér@blglafabgitilainl ayer s. If a pl ur al | ty of alternating
dielectric Ila%r?rs @'rd absorption |layers.is row ded
the di efteace? agsepndraspeshph the. inyeny mraaéf%é%bstrate for

creaﬁ% YRIBA dbhsRy PEMIS aﬁlcﬁﬁré is Rﬁ&fl&é’dapilﬁc@ﬁty’@ﬁﬁ‘st@r sﬁl!%@aﬁkofof‘rﬁhkmg a

and nost preferably of about nm As regards the
stamper forthe mashfabaeation of pefival @9@5:05 a mapigs wibgipae fop ercating a stamp for

mimJT Xlﬁt%lncsc pgi%gtﬁgg ?@E{e}%l %g %g%%g&gi&gﬁgﬁ% E%eﬁs gl%%“ﬁﬁ@ thdrelis ﬁﬂ)@lded a

dielqgtrwflejrea Hopeddly aadvpartt eahanning fits absogsiod zpmpertws fdr mesmdwmdl“ hereby,

as alrela Ct t%cngcti Ene ngl% ent @ :ﬁr&%@ él%a})o ?gf tﬁg Pn%ﬁhg 1ragcgorrdance
withplkg ﬂhwmbﬂ,rthy didlcom®is llzfyrer Ba¢trds madeemﬁﬁrabmikmg th the s\xaaﬂagth range
abrlc on of optical scs r a.nmas

fqr the mass-
def“?ﬁk?é’tﬂ?“a‘!"é’a‘? tof PINESGORRHTAE mra%qn adJ“Stable and
the aBEdrPlidn Gn, 0P SiaGiplt, B@fnaﬁé)fugh Bﬁbdgh@o hkd 'wﬂ&ﬁgs\k/&h/ udeficRisting lascrs
structure there is prOV| el ectric layer doped
possihe, hutdewsneughyin gefci gogd pitsh a&’ﬁsor ption properties for
| aser pUhRes i &@ &@a Rrdaa¥% RAkd #8Rdnd forr N,
connection w t1 %1 0 }d) rr|§ﬁ§i| r?ent of the rre?ﬁmggmul)
Sb, Gg dorSdads elready menhenedmlm difrent tatio dnB1SéQ+ is pessibdeyara mixture of
I orbing in the wavel ength range
Znscﬁa@%vﬁlé%o%ern%ﬁorbl n%t %Changl ng the doping
concent hﬁidc@fdaﬁ&k\ﬁﬂh ) Ifm}&b aspept ofahe atjehiddmm) fhege isgaovitéEa master
absorption can, for exapple, be made high enough to

substajedonFreating highidensy TR, @allﬁsgléﬂx apaster Bhstratsfor
mak‘n%vﬁ sg {To{) frﬂg ?&%s- tgﬁ?goﬂsjdg? é)iltggi crs ’gl‘mﬁzilr}]ds{é]{ Eﬂsﬁa{eqﬁlecreatmg a
stanqprfonpncrhl,coﬁ‘act pEmting rwhesein f@lsfoahnga‘ﬂthghrdenmt}edhefadmwtuae there is

f ] nS- I r r f
provuied aec51eelectr1c éyle? cont:«,?lnl%lg%aml)grygtgls Sélro%vﬁeb)(r) an gnn@af(xtlgu pr%cgss Thereby,

as already mentioned in connection with the third embodiment of the method in accordance with
the invention, a blue-shift in the light absorption range of ZnS-Si0, can be obtained.

In accordance with a third aspect of the present invention, there is provided a
method for providing a high density relief structure in a recording stack of a master substrate,

particularly a master substrate for making a stamper for the mass-fabrication of optical discs or a
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ZnS-Si 2 wth other absorbing material. In accordance
with a further aspect of the invention, there is
WEe@eltses a master substrate for creating a  PCT/IB2006/050005
hi gh-density relief structurey particularly a master
substrate for nmaking a stanper for the
masteBsbstiadfor cehtingn @imp fifrindedo cdhtactpriating theaaéthsd comprising the
fllsubstrate for creating a stanmp for mcro contact
OlloBRE ¥Ry, wherein for forming the high-density relief
- struct UpRvidMY £rebdrdinl @bt @snptisdigl BElbdHE lalyary er
contalnlng nanocrystal s grown_by an annealing process.
- Ther ebycausiag aihcetadnopd phaspransition ie engines f b diglackicrlpyer where
th I t
P e oy SRR MSE! Dl HARE & AR kb 250 and 500
nnlEimmﬁkﬂyﬁj49émnbembbtalned I n accordance Mﬁth athird
aspect [
" net hod motvﬂa% ot %%%ﬂl: of tﬁg ﬁ{gll. ea%%éal&ep%ﬁP "3 e%x?)r u%t%gd Qphase
ummmmmbyambnmd@ngoa$ﬁok of a master substrate

particul ar|l mast er bstrate . for st anper

Por 1 noravhertpetoRt pEHE SileBlsE Bt Wit bivt ot RiklPaied a phase
transHikaSBy' adtetchinp prédegat i Ng a stanp for mcro contact

printin the nmet hod conprising the follow ng.s

tep
provi di ﬁbls olpdenys psed ou thechindingthati thgre gxist RS atpgls having o
rathdr Vg absSrpicH QMR AR Atthd %Hﬁ@@wﬁ%@ﬂ FaRS ThérBford, Bt least in some

regions of the dielectric | ayer where plts/bunps are
cases,®o @édlflgma}rgbjsotgtloa bayleyandgnol addwiongd dopiag materiahig reguired to enable
;@@y ﬁg’gth bet ween 250 and 800 nm particularly of 405
direct fe renmoving the regions of the dielectric |ayer
Whl ch haveefercgbdiclecice thyar fohasiting with shet spmlﬁhywmlength range is a

70 i i, PR3 2 RoRl e ng B cApisspt of ot

k=0.5 Aithdr ipagsiﬂmxtya@reebﬂmtisgs 0%, QR kalarly dhtdcatdd ZHS-SiD, | i§, for example,
based Eﬁgiﬁg finding. that there eX|sttgieIectric

to USGREAVE %W@@&PH@V i pQrection i the pse ol AR Pesferred write

powés rdnd8 b&tReEd 6.58fd v8vewengt h range. Therefore, at | east
in some_cases, no additional absorption |ayer and no

addl ti oﬁ@iend@mgriglm rfmalFTMsmaswmgr the regjorsahdre no laser pulses

werwg ?%ﬁ an@%v?lhc }Wge e[))(P ﬁe%{géig ye?sg f&%%}lh?g l(1tlh§)(1grec%r%ed areas) are

rema R bl a@?eté}ﬁlr)’geﬂiroc%@ Sreis Fhe 2écorded Iﬁﬁbﬂﬁ\teﬂnﬁlﬁg hda bump structure
conprises an absorptlon coefficient of about k=0.5

formapg am mverse pelapty strugture conapaseditothecasecphenihe feceided ma;;erlal is
r
rom{Hy REh Efneelpeapk bF s BversP bordc R extfh M8 Bekof undereiching the
bumphlauctare ledding to&RoblEme;f eg. rMngnsépaatmgvﬁe mastengibstiat and n stamper
0. andlSnW usi Si O for PTM nastering,
grovrlhglelfe@@ I5rfadegrie F‘é“’ﬁ iy arggl%nms underejghyng, thefn cPrapRueti. of the

ZnSWI0% g@?{élﬂ) gfé er????@s:fér‘é%?%ﬁ 183384 $008 RRidht Prcbhthie. Thereby, the

unr ec reas
absorption of the PTM material can be lowered. While the default ratio is ZnS-Si0,=80%-

20% weigth percentage, it is preferred in this connection that the ratios are ZnS-Si0,=70%-
30% and ZnS-Si0,=60%-40%, for example. With this solution the problem of underetching
can be overcome or at least reduced.

A further possibility to avoid or at least reduce underetching as mentioned
above is that the recording stack comprises at least one absorption layer. One or more
absorption layers can be added to the recording stack to induce an extra heat flow from

below. In this case, heat is generated in the absorption layer as well, in that way improving
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removed by an etching process. Thus, the recorded
material remains as a bunp structure form ng an
WO pwe0zs9pol arity structure conpared to the caREr/B2e05/050005
the recorded material is renoged. As a consequence of
this inverse polarity there exists the risk of
the Bimsiestabe Mosgbledsdiptitn Bilyérd @idifoe ckfasle SHTE,BipPAGLAEBR, When the
during separating the nmaster substrate and_a

ZnS Sikaorer i i OeYRloRsaHctcher u Bhe plsossiondaye), Shebepmptian layer
shodd EBERTES M A ner APodlRS PERAATL NG Mgt Sk Flgper-like

profilerayidin.per cent age. Thereby, the absorption of the PTM
materi al .can be | red ile the default ratio j.s
70S- S Qa0 pSHETs et ion s Eung HEEES A ocRLng apelisd For
exarhs}gg},t the Je IO ThdsRA shibkirbtcl AR be bV GEd Hith aZs‘\i/lV%ﬁﬁftiI% I?ogrzag(c){ﬂler spin-
0

and ZnS-Siq 2=60% 40% for exanpl e.
coatedbrganiodilmh & i thel wnderstchad degiensc Whe gapiliary tierces eillcwaks the

poSr st B0 B S e SR TR s Y Py e
bumphat the recording stack conprises at |east one

absorption layer. One or nore absorption | ayers can be

added t Bartigelarls ¢opviichgr eduesundgretehang embadissantssare emyisaged,

| frak . ' i ' . .

e W LLATGRAN f Bl SofF0 iRl ARTBERREL: U i
layebthapshall apebe Rassicl boecuah IDthetetahing rpedss isawell E@trotlsdnpl e

SbTe, Si, Ag, A, etc. Wen the ZnS-SiQ2 | ayer is
predetgrmiped dorth Gae be peined @ad ypderetching ispre¥snied-on | ayer),

t he abs ' SPhY: ' .

exposur & RebRANLEWAR o e SulBaiflenl e bRl Jayef s a i
surfeaftiahged doseito thel laser suahg theppphcabioe of thetlasef pelsest dnd a second

surf i OB o B g e e ARD e BB P ot PHISE: and Wherein
the e?él:l}llﬁ’g‘?rﬁ)t:éés B Rlon3NOIIERd ARTRE Bﬁﬁﬁ%é]é@fl%" 1a§ed. ThiYtediique can be

e underetched regions. The capillafy forces
refemsgd to asdkemp isbaneatvarsal” andyibis aneredithe passibiisies tooehtain efpseper bump

shapggf (%rlseé(glifngtep §e$ uer(gs oel?(gﬁ!lZﬁl” g%;b%\gp%é hsnﬁé\gﬁg{ovﬁﬁﬁi&gsos%]e%TM master.

The thOfhastendubstadte agthe $ r atdhiepLhtad bihe FInSIRi0Q-dlisw GMeFace.
I's stopped before an underetching of regions of the

Subsgruensly; thegeqoagask P deyes isdaveloped.beherreswdtiraibuser sfrugture has the
proegt Gl SRR U PRSI s F G0 e 1 <

pr event Brlaccbrianccwithl a ieathaspéct af therprisent ‘mmﬂﬁinnﬂmedits Ipeovided a
diel ectric layer conprises_a first surface aryang
methqd fermeking e tammpse for e mags-faﬁecagm of Rl disst, hhEemeder
con@ﬂ&ﬁ?ﬁgqgﬂo@h%%ﬁﬁgd surface arranged afar fromthe

ase uring Che application of the |aser pulses, and
- wher ei nptovalieg g icogling stackseongirasingsa dinlettnie 1a@e andimeans for
surface of the.dielectric lLayer. This. technique can be
suprping gt eaphass ot Rl e Lafectin BSRE ('3 one. of
- the posgiRing 4 he@finkdRcAPHRsd trahsRIOAAR reddOHEIDS the dielectric layer where
pits/bumps are to be formed by applying laser pulses;

- removing the regions of the dielectric layer, which have experienced a phase
transition, by an etching process; or

- removing the regions of the dielectric layer, which have not experienced a
phase transition, by an etching process; and

- making the stamper on the basis of the recording stack.
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shape. For exanple, before wet etching, a stanper is

grown fromthe exposured PTM master. Then, the master
weawshrspe and the stanper are separated at theCT/IB2006/050005

ZnS-Si 2-gl ass interface. Subgequently, the recorded

PTM | ayer is devel oped. The resulting bunp structure

has t helpiceprlandemwith & Midiheaspebt b thelpyesent ihdditidnf there is provided a

replication or nmpther stanper growing. | n accordance

methgd; far makingapprtiey disc, e matodompising the Ellovang stepser e

i's prov . . -,

st api iy SFccORting Bhol TR SARRBEL iRk ahd Fheans fo
suppootiny heat induéddephiasd transitivgs stithirsthe dicbacitidk agera r ecor di ng

stack conprising a dielectric |ayer and s . for .

Suppor t ISR GRS PIBHEEANSH OIS FRRIMSOT S ipjectrifdayer where
pits/BinBb&4&rktd Be FHRE by GRS dager PREs; | nduced phase

transition in regions of the dielectric |ayer where
- pi t s/ buremeovimgethe segiensfafthediclegtrizgageyi wibich hewrexpetiensed a phase
transi .rertr)ovi n?qhthe ree%i ons of the dielectric layer, which
ang{ier é’)?Bg EHREge S’p‘?’fase transition, by an etching
- Processienfving e Yégdighst dTehd @igiceftie 18fer WicH h@Vetsdt kkferienced a

| ayer, which have not experienced a phase transition,
phasgyragsitien,dtyi aeteling prosessand maki ng the stanper on the

basis o r [ I .WMih a
© fittn apkBf PR ASAR GO AESRIAARRE Mhd
- provi dedsifig thetsmtbel @6 makkihe@pdcaldisci cal di sc, the
met hod conprising the foll ow n% steps: providing a, .
recor di Hyacspriapcewith sithaspsctt dhepresent invegtign, hege is provided a
metf{RRF neRig S4RARE ir Aok, TR Alibsflihe fllowing
stepphase transition in regions of the dielectric |ayer

wh i ts/ t f d by. | yi |
pul Scs. PRRHENE REF<OHERS SsREs s SIS RE Y and Byeps for
suppttirf hARMauESabERERAiAs RIBHPHE dRiISGd RYer; PY an

etching process; or renoving the regions of the
- di el ect eausingayteat indnéadiphase/ansisiondn pegionsraf ¢hk dielsbticdayer where

. transitio b et chin rocess; making a stanper on
pits RSB foRe By BBD B RE BIBRS ana ueing the
- stanper rénfovilkee réRordifitk@diceeic-layeR, WiCK had sxpeMércad @ phase
si xth aspect of the present invention, there is
trangitiery by @a etching preeess;o¥ making a stanp for micro contact
rintin ; sy t o n4: st :
o ovi i oy i BE AR BRGS B BRGHE lafhe P4 Wi E0E ot
expdrizyiédd pithseraamsitidr) by an etching process; and

- making the stamp (42) on the basis of the recording stack.

In accordance with a seventh aspect of the present invention, there is provided
a method for making a microprint, the method comprising the following steps:
- providing a recording stack comprising a dielectric layer and means for
supporting heat induced phase transitions within the dielectric layer;
- causing a heat induced phase transition in regions of the dielectric layer where
pits/bumps are to be formed by applying laser pulses;
- removing the regions of the dielectric layer, which have experienced a phase
transition, by an etching process; or
- removing the regions of the dielectric layer, which have not experienced a

phase transition, by an etching process;
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supporting heat induced phase transitions within the
dielectric layer; causing a heat induced phase
W@ e@os7289HN i n regions of the dielectric |ayerP@iiEs2006/050005
pits/bunps are to be formed byyapplying | aser pulses;
- renoving the regions of the dielectric |layer, which
have experi enm@king aghmgeon s Sdsisi cMhe Ry ordingedtaikt mgl
process; or renoving the regions (26) .of the
di el ectric | ay8ps (}lf&)%mmi@%(eﬁhﬁ’/ﬁnﬁel’m@xperi enced a
phase t hid ' L5 . Wale? .
Pho. ot apRr iRl with a 2fnf SRS BT el provided a
metladcior ohaking awtdnhpen farahie ntaks-fabprieationadf optieal dises,ehé¢ method
inventiqp there is provided a nmethod for nmaking a
COHH?@P%HWiHp?wFﬁékﬁﬁthod conprising the followi ng steps:
provi di peyvlines Rcatdith SthaAClong Rt SdiBRcRicdhyRkectric
| ayer and nmeans for supporting heat i1 nduced phase
- transit fansingwi heat induded nhiasd twansition ih aggions af dhsdinlgetiic layer where

...heat |induce hase transition jn regions of the

pits [§BbsrB 4 B orfpl55abp 8 oae? Bl e o fhlenel petyeqy 250 and

264 aRD b¥itiBEla IR ED5PhSES; renoving the regions of the
dielectric layer, which have experienced a phase,

- transi t rawpvingthg regienstofbe dielsetsisdayes whidnhnye ggparieaced a phase
2d] ] i.el.ectric |ayer, which have not

Hm%ﬁ%gwg%géla&g%ﬁ%%gé%fransiti on, by an etching process;

- maki ng fensdvadgothe feditre dfaké dicletbtricligyet evhichchavg net @éplétienced a
and using the stanp to make the mcroprint. In

phass&%aﬁla%gﬁwtchmgmwﬁs;wnﬁspect of the present

i nventi H?kin ' j . king a
st anper or%Pﬁiaﬁg 2?%@%%?%%%?@%5%?3§%§§%g "di scs, the
nmet hod boaggordancegwitine ninvh hspectnaf th¢ present prveutich, itigeraiis provided a

i 3 05 ) SR BUSHE 1552
. di el ect pigidiRY £ FecORBAEsRIK SRS AdiBlcb@ichgyhor med by

applying | aser pul ses” having a wavel ength between 250
- and 264causingpercal indhead phassf traaitionrin regionsrad\thedielehtic layer where

o AR o8 e 5 e B LB AR 0

264 hhe pargiolang o0P51 fg; di el ectric | ayer which have not
experienced a %hase_ transition by an etching process;
- and nakrempvingthe regiensrofdhe diglectigdayer grhighave exparienery a phase

transifi&%y an etching process; or

- removing the regions of the dielectric layer which have not experienced a
phase transition by an etching process;

- making a stamper on the basis of the recording stack; and

- using the stamper to make the optical disc.

In accordance with a tenth aspect of the present invention, there is provided a
method for making a stamp for micro contact printing, the method comprising the following
steps:

- providing a recording stack comprising a dielectric layer;

- causing a heat induced phase transition in regions of the dielectric layer where
pits/bumps are to be formed by applying laser pulses having a wavelength between 250 and
264 nm, particularly of 257 nm;
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In accordance with a ninth aspect of the present
invention, there is provided a nethod for nmaking an
W@pRas0H89ti sc, the nmethod conprising the foll oRETEB2006/050005
steps: providing a recording gtack conprising a
di el ectric layer; causing a heat induced phase
- transit removing the gégos offthd dieledirie! 8@ fiwhich lave expétizh€ed a phase
pi.ts/bunps are to be fornmed by applying | aser pul ses
trangition hyyam ClgBipg PERFES Obet ween 250 and 264 nm

part | CUldtidoi e FeoBr HEFRIEAR ILG v 0098 16l cpbfienced a

dielectric | ave experi‘enced a
phasertansitibn by ab gtchinggiradessi@angr ocess; or renovi ng the

regions of.the dielectrjc. |ayer. which have not

xper | oHEkIEATG AT NE PETS BY s BB HASHG pr ocess:

- Maki Ngh & coiRAREWIR Bn ERGeltRadpecOdf th@?reﬁ&ﬁ HEhfiSh, there is
stack; and using the stanper to nake the optical disc.

proviidedzcoethdd faranakimgha micrepiint, the pethodfonmprising the &rtowing steps:

inventiogn, .there is..prgvi.ded a.neth for .making a
Stanp. 1 B0V FeeBiERE RAK e 4 HeleHE B
- conpri stdi@inghehdapindGrddithasd @aEition iR réibrdl dFdhédielectric layer where
_ recording stack conprising a dielectric |ayer; cau5|ng
pits/pumpsareto\bies armneg pa geplyingriaser pvlses havingpg wavelergth hetween 250 and

| e LG ere pits/bunps are to be forned by
264%pb§{ﬁ%%1aﬁ%gg?%u 5es having a wavel engt h bet ween 250

- and 264rengviggasht iregibmyr dfthodicRbiFicriaget evhioh ge tekperienced a phase
regions of the dielectric |ayer which have experienced
trangjtioyhy an etchingipresss: 8y an et chi ng process: r emovi ng

or
the r eg}églgl%rixg %1% gggi&'is%f‘?ﬁé &i%fec!r%ﬁ&fer Wi hdve bt Q@Qrienced a

experien e transition by “an etching process;
phasancinsition by ag etchinggtracgsgr on t he basis of the recording

stack. I n,accordance w.th an.el eventh as of. t he
o1 esent TRKFEABHP OF fsrtasis & fiedoraaaire PRkt D ior
- meking @sifiF HeQRirho milahE8Rli&egrimONPri si ng the

followi ng Steps: providing a recordi ng stack )
conpr i siThese andiptbpreaspeciscofithgiavention wdll heyappareabirom aad elugidated

with fERGed A bAndrls S EGiRHDeRInabe, di € ecl 1l ¢t ayer

unps are ornmed by applying | aser
pul ses HRerthengom, Wveswddae thyt the beltitwsin 2s0rdanat Widtha fiqurth to eleventh

articularly of 25 m, renmoving the.regions of .th .
aspef BF i oy SRR des B Bt B g mBesimdls and dotat
disclo§cdrif cbrin@etidaywitthe iedh touBlird bGRES SF thelinvention, and all combinations of the
respective features shall be deemed to be disclosed hereby, even if presently not explicitly

claimed with the appending claims.

BRIEF DESCRIPTION OF THE DRAWINGS

Figures 1a to 1¢ schematically show a first embodiment of a master substrate
in accordance with the present invention during processing by a method in accordance with
the invention;

Figure 1ci schematically shows the making of a stamper and a stamp,
respectively;

Figure 1cii schematically shows the making of an optical disc;

Figure 1ciii schematically shows the making of a microprint;
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removing the regions of the dielectric |ayer which

have not experienced a phase transition by an etching
WQLr@6eOE895 maki ng a stanp on the basis of the rRPCDIBIOOHS0005

stack (10); and using the stapp to nake the

m croprint. These and ot her aspects of the invention

W | | beFigaparidnindfleghvwRektdnbicindBs&cofwhé Fesiilef dfipgeateal o
t he enbodi nents descri bed hereinafter. Furthernore, i

expqrinef oAl ofbihe DAES S RFISHSISHAE o fcaiBeS With Figwes 1a o 1c;
fourth go,elQYeRd rﬂ% SRRE SlrFac fanﬁlpfes'o@‘ﬂfeqje%gﬁ éﬂfﬁg acfi€al ox eriments
further eveloped orresponding“to the e

made eh alhd Isastdi of @l st suhsstnatmnecd:ordmmcwmfh Fiperef ila &1 1d; o

third aspect of [ nve and a i natj ons
of the E%‘ff‘é?@ éCF Ysﬁ’é?lwi a %O%‘Lﬁfﬁg?f{m a master
substth&Gh Qé&)‘i'ddﬁ%é %J%h th@iﬁ%@eﬂt ﬁn&hﬁ&?&ﬁﬁﬂgé%éesﬁg%b 'rhét){od in

clainmed with the appending clainms
accomn?fmﬂbmldﬁl,gures I a to I c schemati cal |y show a

{N: : ﬁt t ﬁ ggl}‘delggglﬁé 3? %@%ﬁ{%’? N Ubs ? &g@é)g E}a glaster substrate

in ad®Btdanék with ﬂfecﬁéééﬁﬂﬁﬁeﬂﬁdnmliriﬁg pwémig Ba niéuwdrlﬁ ab&rdance with
schematically shows the making of a stanper and a

the igveption; r espectively; Figure Icii schematically shows

the ”akiﬂggﬁ%&agﬁ gg\gé}{ fiid lrcrgai!??%’é’“}: 4 ROk, ehfboliiment o : master

schemat | mcroprin

substidtedn dcdoddBbe withahé presalt itwratiys é@nn:g‘ prbbasmg By Iatrﬁetbcf;d in
practical experinments nmade on the basis of a master
accog@ggg@ withdhe WveRtioss dance with Figures la to lc: Figures

I'f and F%uié%@ﬁ’t@ 9¢ E&Eﬁlaﬁge s?1‘3§/ apﬁ Qﬁbf)&‘lfﬂ'éh{ (?rfa ag{ngsrter substrate

practi cal® experi nents nade “on asso

in accoliahcawih ithe preseat thaatenvduring lfam@es.msg bya nethod; in Bcgpudase with
2a to 2c schematically show a second enbodi nent of a

the iR¥MION; substrate in accordance with the present

i nventi Pfgugéérﬂd%dBE%ﬁ@\%%hﬁ&e%a?séﬁf'?ﬁ@rekﬁltsw&ﬁ@ﬂce%perments
with the 1 nvention ures 3a fo 3c schematically

madg joo wheabasisiof@ maslmdubﬁ@me with a lowertabsorptiprslayett e i n

accordance i,nvent.i ur,i n

e ieirdiralo k8 SorBiraREAy sk bnftidtiehy of a master substrate
in adcByRAtd With thd Eredeasindantioh dLing PREFBIIMEBY h Yhefd@Vin Accordance with

fourth enbodi nent of a nmaster substrate in accordance

the igvemiiophe present invention during processing by a

et hod F%u?e(‘s% 999 galei%ahgal )hs%oW ?e%ﬁtﬁ "Unbodiment of a master

substrate in accordance with the present invention during processing by a method in
accordance with the invention;

Figures 7d and 7¢ show sectional analyses of the results of practical
experiments made on the basis of a master substrate in accordance with Figures 7a to 7c;

Figure 7f shows Differential Scanning Calorimeter measurements giving
information about the phase transition of ZnS-Si0;;

Figure 7g shows a comparison between calculated (simulated) and measured
(via Atomic Force Microscopy) full width half maximum widths of marks recorded and
etched in ZnS-Si0»;

Figures 8a to 8c schematically show an eighth embodiment of a master
substrate in accordance with the present invention during processing by a method in

accordance with the invention;
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Figures 5a to 5c¢ schematically show a fifth enbodi nent
of a master substrate in accordance with the present

WO pwettaseh during processing by a nethod in acRGrB@#050005
with the invention; Figures 5¢h and 5e show surface
anal yses of the results of practical experinents nade
on t he BhRgirssdllustratesi tikgesetBDFROM pit tile,ahd @dvedEity profile of a
abs%;??ti on | ayer; Figures 6a to 6¢c_schenmatically show

focugedsspet in ahige Vs (NAFO S5 b ) andghe infensity @f%(ﬂ%)é’r yhawd

. ma JRAvLenRt i ring processing by a
lmgnggﬁo%?mgﬁﬁgﬁge?% ggﬁ?ﬁg invention; Figures 7a to
7¢c scheRauredd shpwshourfacesmabisto feldesulthefd pattical agsriarent made
substrate in accordance with th resept ipnvention
on (e st grrostis PR sy AceRitiANga ik HHEEs A& wi t h t he
I nvent i piyurd SERORS a SEc1RAG 2081y IRV IRERELIPHEhe BRRIIYA @Rperiment in
of the results of practical éxperinents nade on the
accopdanice wath Fagura8eer substrate in accordance with Figures
7a to 7¢; Figure 7f shows Differential. Scapnj,ng .
Cal or i nEieuFe Sbiuba SRR wRlrsiep R 5RaeT S AR Crrctond
expd?ihdsin® nfatl@ bh itHid t¥Ris OF 4 hius®r SibstrrieOH aBcof@antd Yieh Mgures 8a to 8c;
conpari son between cal cul ated (sinul ated) and neasured

(via At Biguee $ovhowsn seetéenebanalysisefi thoregulh ofteforasigplraxperiment in
i of .;mar ks, recorded and etched in ZnS Si Q2;
acco}ﬁfllag)'i:g §\/1t‘1)1é7 5@8 lﬁgt

ur es schematical ly show an ei ghth
enbodi nBigureoda B argrapleillusitdiag it groivth afZ48 faocsysinls depending on
t he present invention during processing by a nethod in
the tgppgaBseice with the invention;Figure 8d illustrates a

t ar get eg: ' ' ' ' [ } .
focused S0 T N TS o Bk SR o Simposit
sampleewithtadngh ¥yS porténtf e in a |iquid i nmrersion deep W
system (NA=| . 2, 257 nm.; .Fi gure 8e sho a surface
anal ysi S1ggfesiido ofemeptally ot hfr IRRdITERL of 2 mRaster
subs@Btelil GciR@nte HfithaAhdPreb&t iSVeREOR Blrthd FodGSiAE B3AGRetHbd 1
Figures 8a to 8c; Figure 8f shows a sectional analysis

accopdancéwithdbeinvention; practical experinment in

accordapnce wi.t.h . Figure 8e:. FEi re 8 hows s.ur f.ace,. }
analys, Liegret g« L eemftically HoR 4 Rl edtp it i 5 Sietcotri

layef$PLinasendubsiale ineludifg alkefipsrith of alRaV@tiosdl Bsist Ah&er (Figures 10c
accordance with Figures 8a to 8c; Figure 8h shows a

to 10¢a and fnt-SihaT 4 master (Figheesr 0§ 100yt the practi cal
exper i mpflyrdsn 13668 B WikrtheF b@Ub&niadt of 2 master substrate in

accordance with the present invention during processing by a method in accordance with the

invention;

Figures 12a to 12e show a further embodiment of a master substrate in
accordance with the present invention during processing by a method in accordance with the
invention and the respective measurement results;

Figures 13a to 13d show a further embodiment of a method in accordance with
the invention and the respective processing stages; and

Figures 14a to 14e show a further embodiment of a master substrate 12 in
accordance with the present invention during processing by a method in accordance with the

invention.
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Figure 9a is a graph illustrating the growmh of ZnS
nanocrystal s depending on the tenperature; Figure 9b
WO 2008/07289ph il lustrating transm ssion spectra BET/IB2006/050005

nano- conposite sanples with a;fpigh ZnS content;
Figures 9c to 9f schematically show a further

DESERIPTIONIOF PRERERREIEEMBOBIMBNTSI N accor dance with
the present jnvention during processing by a nmethod in
accor dahbwughey thedrayings ﬁﬂ‘#"g 9 siglar refgrepessnumerals grejasgigned to

equefi o ?ﬁﬁfaF G&h%neﬁﬂ%i%%re&t)ﬁﬂleﬁ%ﬁ 8T dseadlstth §obid! €
ayer of a mmster substrate, 1 ncluding a conparison of
repetitiomnvent i onal resist master (Figures 10c to 1Ce) and

a ZnS-SiO 2 PTM naster (Figures 1O to 1Ch); Figures

1la and 11 b show a further enbodi nent of a master
Embodisddiat € in accordance with the present invention

during processing by a nethod in accordance with the

i nvent i Bigurdsilgue ée shovaa tfigst eAbodiment af 4 mastersubstrate 12 in

enbodi of a.master substrate .in,accordance w t.h .
accap{igen Yaoahg e eoion i Bt SeibEbf ARBOAL e irbnce yith the
inveBG6) ERRGE Filiukd14 iR wsANERbe subbeaté N2 uh@SHET, FigtRe 1b shows the

nmeasur enent results; FlF?ures 13a to 13d show a further

1

masigrBigiaterle afier wrikiagrad Hignra d e shayanibe mgsten sylistrate 12 after etching.

i nventi . ' ' ; .

F gar es 1 RepsiEsb RS Y FrBRP SRS T) ThABAks AMectic ayer
14 camginhg an abduspticnt 1ayetd 61 Underabe dielciciaydt 14hkerpisgsevided an optional

i nvention during _processing bK a nmethod i n accordance

mirrgy faper; hae phspariondayeptearihsTerapedimerigap brprastically any material that
Ohde LAW.ING S | KG; |

has gg/ggﬁgnc %%u%%dg E]ar eléggg?l r?g: l?g eq%aﬁ”ega?sr @iﬁmﬂl’a(?ﬁ’ Ag; ete.)

can bousedras absorbdri Clystatlmeephpseachange mateyialsrfe.g. GeShikes HopedsSbsTe) that
to avold.repetitions. Enbodjnment 1 Figures la to | .1

have g fes e, TGEIBESRRCHLNE B Als0 PR} ASABPP, Ty Srief material is

Ni bB&uSE SBRCA Bty 1R iREEREMo dxikRiBh] PR sidféd Bickness of the
processing by a'nethod in accordance with the

absaorpticsrtayesr 6 dehendsion nriny nféhd matstialwropértiesydike @bsorption rate, thermal
upstrate.l12 untreated iqure | ows _t he .mast er
condiifets. 3pEiondal ler Pyl 9 iatn. JORE WoRGone ¢ he
mast er Wifisthe @iboditneat bEFigies Nh fe1c the&lidletes tyBol 451 Fk-SiO,,
10 of the master substrate 12 conprises a dielectric

but otherediclegfrienimight aljo shoviselestiveictahinga fae thieknessefcthistdiglectric layer
14 v&ﬂl %leféﬁ{'lfn'e qfhé ﬁélsgi%leltfép{}pgfr tfie bﬁs P4 R)Vﬁedl%gm&f T‘?l@tlﬁipﬂair"iayer 32is

optional and can be made out of metals like Ag, Al, Si, etc. As long as the layer below the

dielectric layer 14 is unetchable by the used etchant, it can be used. This can be the substrate
itself, but an added mirror layer 32 improves the overall stack efficiency and makes the
bottom surface of the pit 24 smoother. If necessary, a covering layer can be used to prevent
oxidation or material shifts due to melting. This covering layer is not shown in Figures 1a to
1c (and also not in Figures 2 to 6), but it can be provided with all embodiments described
herein. The covering layer can be made of an etchable dielectric or organic layer and should
be as thin as possible. As an etchant, acid solutions like HNO;, HCl, H,SO4 or alkaline
liquids like KOH and NaOH can be used. The resulting relief structure after etching is given
in Figure 1d-e.

With the master substrate 12 of Figure 1a the method of the invention can be

carried out as follows:
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mrror |ayer. The absorption layer 16 in this

enbodi nent can be practically any material that has a
wWhe@h/ossdr ption rate and i s unsel ectively et ch@biB006/050005

Many netals (e.g. Ni, Cu, Ag,;g£tc.) can be used as

absorber. Crystalline phase change materials (e.g.

GeShTe, Fitaphe rédSbrding)stdckd0 shawveind iguaé maaandﬂogtpnﬁﬁgtaidmjecmc layer

re can.al so be u as_ahsor ber.. ferr
14 GBS db HrcouRpory e i Bouged phast S s iy g piecte ayer 14 i
provide8 WR@§iA tHeOndbnk ﬂﬁ\tsh}gﬁrtmylﬁaﬂlﬁ&ﬂ:@&j phddé &Kﬁhﬁﬁﬁls QfithinliBe dielectric
absorptlon Ia er nds on many of the materi al

layep}pse Fealized by the@bsampsion peold- rat e, t her mal
conduct 'I"Hént ¥ heat lﬂﬁﬁhé Oﬁh E@@z{nsﬁbﬁ is dafldedh fﬂé%gmrf QZ of the dielectric
exanpl e, nm wor ke he enbodi nent of Figures
layet b4 where dletpli‘te?4d$ tol bedformpad by&ppkymasesp@m "Bie@esultiig shown in Figure
16, Ot her dielectrics mght al so show sel ective etching.
The thickness of this dielectric layer 14 w |
d et er m Rinally)ehqrogien B2 ef the gdichecafc layve 14 Wlﬂch?ltﬂaste&peb&nced a phase
nmed. The mirro er 32 is ptl nd can
transﬁ%&!i‘elsdﬁ"f“’Yﬁd byensf lqgll%@eﬁg Rs g A3y Suseeng?‘%n ﬁ%qu lénﬁleégmplete
absotrﬂﬁ)nl 18y 68 R dshike WhiRke erfécﬁrlcl lﬁlﬁv’éi" 22 1§'dls§)1%'ﬂeih‘iﬁ@abl? liquid.
he” used etchant, it can be used. This can
s u bst r aFigure b s¢hentaticallnshatsdbe making of aatﬁmpeBQO and a stamp 42,

i nNpr ev the ov st ack ffIC
resppIRp B The s hhod &1 id 2 RO A7 LesBhafREy, RTOrRtERnt Besis of te
h1gthBﬁ§1ty felief @MRIuré 3. TEpresRI tﬁ@m@faﬁ}é@&t f&@xdﬁbleoﬁl tHh N1 layer is
material shifts due to nelting. This covering |

sputiesdepesifagh on ﬁleﬂnglard@ssﬂvaeltqf Strect(lrsn% fraed m)theurppqrz 8 p@gk of the

U e
o0y iy Y8 A R B}
mangcabRistanshr abemhm@ 4% The gamper 40yrethe stamhpsi2dslbepatitedaiom the
thin as p033| ble. As an etchant, acjd solutions Iike

masieRgypstrpie)2 aqdmh%pr%ﬂekssfi.(ﬂeaqeﬂqwnaged ¢%ké¢ KOH and NaCH
can be g lcTitE%hérﬁac't%ah @ﬂovfzéé{hg%a‘ﬁrg%éﬁtﬁpﬁcﬁfé&rw on the basis

etching I's given in . e naster
of theusbsnreat, kit isfwol lgmmm tbaahetlbmsonfsldllmd inthetdre | nventl on

can be carried.out as follows:First e r.eco

ctack 15t fii ForabiD TH2% e TRk PLF AYCIgPTnt SEon the basis of
the HrB) 88, 1K1iCis |a%%ell%o%%)niﬁ@5§rséi§sﬁlﬂéd RURPRL I ng heat

i nduced phase transitions with he dielectric |ayer

14 is perleacblshmsearsgctmnah@lamm theresgly pb@ptfoﬂtgwmg@ractical

i ndu hase t n ectric |a
expdr iRtk pREBRS o B sMal il BacioB 50 85 Yoo PYeh wim o
recoRBad staad e@prifihaas 8Y hangidki ZHS $10,02y5 afld N0 MRENT SskofJtion layer.
22 of the dielectric | ayer 14 where the pit 24 is to
The jpec-gropyiescverg usqshioy iragking SentipuqusEsoovep aerewriften insthe pre-grooved
. g n
stacl?j Pg%f@g{crg‘flgﬁ ?1“5 80&%201@\/\%&'1‘ hx?{glts e;(t%)egf N(%n 028:? 265 hﬁ%vavelength
continuaﬁ§p¢Wﬁmf 3L4SmW3)TWhe Wi yyenmdew dhemg:criomciagse Zﬁ&S[@gylayer were
seen from Fi re lc, the c npl et e absorptlon
etChi‘g lv@ﬁN%st{ mipytes: Jiae ge) léaibfap% indigagss thet ﬂpeshea¥ed ZnS-Si0,

layefis$3RHa1§¢tdhRd IR RELbrdd @ihbrofile indicates the presence of deep and

shallow grooves. The shallow grooves are the left over of the pre-groove after sputter-

deposition of the recording stack. The deep grooves are caused by selective etching of the
written ZnS-Si0; layer. After etching is performed, the final pit will be completely written in

one material. This will rule out the possibility of underetching and will give smooth pit walls.
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Figure lei schematically shows the making of a stanper
40 and a stanp 42, respectively. The stanper 40 and

WO b@odTR0p 42, respectively, is formed on the PEEIB0@H050005
the high-density relief struciare 24. To provide the
netal |ayer, for exanple, a thin NI |layer is

sput t er FiRRROH shetsanettithaha@ilysthastahd sestilebf @fotisdr praeticale
24 formed in_the recording stack of the

expegwm rapelyggrbongie whﬁramagaé iprovaded widha aeqa gnaffthlck ZnS-Si0; layer and

an aﬁ.ida gé} %[FS%I&A_II% acdof gﬁh %‘Eﬁ%&{wﬁﬁ&?%ﬁ y Eita%h?ﬁﬁ%‘hzer (810

nm &@Mé@ﬂﬁdob pgblobe spm}s tAﬂ’fer disbsibiat 6f RO dRb (ih HWO;h@Etep height of
processed (cleaned, punched etc.). Figure lcii

190 setrestied CBhis pxamlashawiethatier prpceds 2ise werks using gidiffersy absorption
layef ﬁré& 5‘ ?fep%%l?’ la3 rOfa}vte%%gt?lt ?ﬁgg 1#9 isr_lgg‘s §Iﬁoo|khs T\ﬁ% is be&%\éventhe use of

person S ure

coppz‘eﬁ,hﬂlﬁaﬁ isqaghly sedteprblé kaﬁo;ﬂadtidﬁg of a mi croprl nt 52 on
the basis of the stanmp 42, as_ it is also well known by
the per Eighreskshpwgap ﬁxam@e sf a bumpgup@tuxeowgﬁw% the Pulstec.

AasBEEIAPRR L e Ol S RSP iR

lengthi whs writterkinpthe disc 3D itiomiveasedpdisos ivbeel treatedwithrl&6 HNﬂgrfgr 15
sta onprisin 87 . nmthick ZnS-Sj O | ayer and a

minytgs. S’ﬁ? a%g%f&r%‘tlg@ t Q18 PreTEIaoYs: é’ % &‘{%F &g éseﬂesent in

bothtRE blhaSkld8e nﬁ@f%édﬁt’@lﬁﬁdg FIRE BEmpYpitE ardrhthbLRidebetdRe of the
pre-grooved stack by application of a continuous | aser

indiggotieatifPeffecs.cthe wilkangSis quits large. Wlsethermbtainedqindeaptiuis admost the
r 3.4 . e N layer and witten sections in
m‘“@%‘%ﬁ@ 2 SV Flg%ﬁ%ﬂﬁ %%‘Feé’ etched with 1% HNCGB for 15

M nut esFighfe1 Peommls adlexam BEQhétﬁﬁié Gk @én bddriddne cBﬁ?&lQﬁ’e size of

ZnS-Si O layer is partia etched. The neasured depth
the writgn bumpsa dheregtdimensienap A@@é frads of a Hemp san@tu@rfar thage different

[ I e .

a5 B, A1y SR PSP TR0R0 L O oGl escion
1mag‘d) zm: k% ANO, dHﬁpﬂms@mmaaﬂ@o thatsthlline st acdissodved in HN03 but

etching of the witten ZnS-Si O | ayer. After etching is
much sloysy g the wawiitenamesphoyginbase, é\P@é‘ﬁﬁﬂ%P disgolyrion tl@ﬁ of g5

a f:
Y6 TS Gkl Bt b 1 ) Sl A0Sl
combinatien withatack design.anal ysi s of the result of another
practical experinent. A polycarbonate substrate was
provided with a 200 nmthick ZnS-Si O | ayer and an
EmbdafRdntbi on | ayer of Cu. A trace of 100 nm width was
witten with a Htachi initializer (810 nm wavel engt h,
100 nmm Biguzes 28§02y shoaf & gecodil sebbdiment ohHd makter sjibs‘mate rh2 in

accaagik “idbe Pieacis ientin dirtng WpFRSne LY A ndP e Efiptce with the
mveﬁﬁ&p Raftet i Flgay®Za sHohsdhd masteindubkage 12 vairedi&l) Fidgure THShows the

anple is | ess smooth. This is because the use of
maSt@b pistrateRiagier waiting gmdyFigure de ﬁh@vm e meastex Sehstratgr] 2 after etching.

1t on o R s R GHBER e RooRuRi BBl S feser payaee 12
comipfisdl aldleloeTribllayko p4 bmﬁﬁg WRSbSOfRioN 14yes 1 60ind vindexthe Hieledic layer

14 there is provided an optional mirror layer 32. However, with this embodiment the

absorption layer 16 is a layer of which only the written phase is etchable by the etchant used
to etch the dielectric layer 14. This adds some extra depth to the eventual pit 24, see Figure

2c. Like in embodiment 1, many materials can be used for the absorption layer 16, like many
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l ength was witten in the disc. The illum nated discs
were treated with 1% HNO3 for 15 mnutes. We clearly
wae@oanspipri nt of the pre-groove, the shal | oW/ B206/050005
that is present in both the bypips and the internediate
| ands. The bunps/pits are rather w de because of the
metdl§1oit codgioshidas likg n&fléationh domueatsibpHas@biginge intatetialst Bor example phase

| arge.. Al.so the obtained pit depth i.s al nost the
changg mriajegipls i eprapiegtiog yath AlRER hl@%%cl@?%%. CaEPgHd- | g shows
an exanyyith hBMastel Sutlstrie 19T Figury 84 1eAndtRod OFthE Mvehfién can be

size of the witten bunps. Three-di nensional AFM scans
carrigl ont dsUiofdows:r uct ure for three different dissolution

times are .shown ane| left.i e), 1 mddle .. .
i mge) ahtp @‘é r?ﬁoﬁ‘ﬁ{l%ga%]f ?% f('RO g‘gg‘%.eéaf%? ﬁ(&@‘}s%?é“ehcm

layet 14 b$d meAMRS] 6iﬁﬁ|§&1§)§bﬁﬁlgt}ﬁ@t iadcet phhdeNfanitidh@within the dielectric
di ssolved in H but nuch slower than the unwitten

layen irbis previdedpwherein thgpeans der syppordngsheat induasd phasedrapgitions within the
.amhutes s too. | | ens to be optinmum
R 11 B8P N S b BT
desi gn. Then)atearenducéd phagiiasitisa it caused is thowegors 2T effthe diclectric

enpodi nt .of .a ster substrate 12 in cordance wi t.h_.
tayer T BB DR A 1St O AR pied s io i RS Fhot i Figure

2b. accordance with the invention, wherein Figure 2a shows
the master substrate 12 untreated, Figure 2b shows the

mast er Eipgly.tharegion 22 of te diglqctricdgyer dhavinehyhas @xpericaerg\aephase

vk, BEShEHs A 35 AR 128 G151 Uty M bl 6ana 2,

this eagp enly gheeregion 28 npihic gbsorptiodilasice té aboye theyregion 22 efzthe diclegtric layer
.an absqgr.pti on .l ayer 16, and under the dielectric |ayer

14 lslfgfsﬁog‘ée?égitt $ eﬁ?hor\’i/a/ud(i'd an optional mrror |ayer 32.

However In adcbhilahéd witk einbedifnt 2 ithefaksanhpleialio godsible tHf the
is a layer of which only the witten phase is etchable
absogptianHayetleHarplaged By e @rawtbriomypateq phasechange| mgterial {a.g.

Ineﬁgygﬁr %‘i’(g%s@ E@é?f{é &/ﬁtn‘gg:g gllta%ke % ofﬁ%@ r?g%osf’]ﬁhdg’tqé?fe?i 1 i€ étchéqggby the

Ine al's can
samel steharft ased toselebidviyptich nedicry 22 oflthe didldcericapstielt his potentially

T LN R S e

j [PFaTqFRYY [ : ' il i can be
s UL Sl RO b Ay BP0 00

nmet hod of the invention can be carried out as foll ows:
E bFi r st it the recording stack 10 shown in Figure 2a and
mbodimiitdi ng a dielectric |ayer 14 and means 16 for

suppor t FpgirdiSatio BO dhsed tRRPGAbIJiRBR JfiaGhssteMstibitiate 1ein
dielectric layer 14 is provided, wherein the neans for

accos@pmee mithithe presant invenidenidyringsuocassing by iaanethed mtaceordpnree with the

i A EE AR5 RS SR 1 DB FtE W shows
masRPagRtriteAnsifict @hiting, MmAUTAde 30 shdves the ghaSter Substhtet IR fter etching.
diel ect 'rl“lhec:: recording stack 10 of the master substrate 12 also in this case comprises a
dielectric layer 14 carrying an absorption layer 16, and under the dielectric layer 14 there is
provided an optional mirror layer 32. However, with the third embodiment the absorption
layer 16 is formed by a silicide forming layer like Cu-Si or Ni-Si. In embodiment 3 only the
region 28, i.e. the written phase of the absorption layer 16 is dissolved, i.e. in the unwritten
regions 30 both, the upper silicide forming layer 16a and the lower part 16b of the absorption

layer 16 are not dissolved. An advantage of this is added pit depth.
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| ayer 14 where the pit 24 is to be fornmed by applying
| aser pul ses. The result is shown in Figure 2b.
WO-2006/072895 t he region 22 of the dielectric |ayePCI/HB2006/050005
whi ch has experienced a phasej¢ransition, is renoved
by an etching process. As may be seen by conparing
Fi gur es'Wath B thadter subistrateiof Figise 39 theymdthed fn%b@ﬂaﬁb% with the
the absorption | ayer 16 above_ the region 22 of the
preseptdnegiipn gan la%achhows descsibed akpvierin Fﬂ@eé‘ftl‘?}hwlth §tibgdiment 2.
In accordance with enbodinment 2 it is for exanple al so
possi bl e that the absorption layer 16 is replaced by a
Enhymmmﬂmkkwﬁnated phase-change naterial (e.g. 1nGeSbTe,
SnCGeSh, _etc. e witten mar 8 of the absarptio
| ayer 151%“§esé‘1aéﬂ gﬁ shovhg Toth ?%‘?RQZIE?‘HWéﬁtm%?Eé guipsfrate 12 in
acco?r@InRE WithGhe prRb&it 1r{v%ﬁﬁ(9rpd1%ﬁlg‘§roéé§ﬁng b? |a%§étf16d31n| a%&?rﬂarﬂe@ with the
This potentially decreases the channel bit |engt
inventiorp dierain Higure damghiowsshemaster substzate 42 mtmdrﬁlgnm@% shows the

ccqrdan he nt e calr
masGiE §HsFR 2 alfst Britingutoth ie 46 By e avler bRl JpHfjep eiching
third ewigtémBaimenht £hERsdoeding SRS [@bEthd Zndster substrate 12 is the
accordance with the present invention during

same phdesehadgn spnnectipn Wil embodiewit daHewevir: in acerrdance with

A | I, .
emboftRAL 4 Blim, YESHRD hah'2B, 27k Sl Uithln ey 160 e
dissslubvher the Izethdd dosciibddt dbbge iraduainédt PuirveitiBembddivenit N8 applied. The
mast er substrate 12 after etching. The recording, stack
resulf ds 8\0WEHH§ e 8. A iveieee of Siss 3ddecpit diendh anda improved top

dielectric layer 14 carrying an absorption
mnﬁ%ﬁ 1 ,Eﬁnd under the dielectric layer 14 there is
provided an optional mrror |layer 32. However, wth
e third enbodi nent the absorption |ayer 16 is forned
MENL i cide formng |layer like Cu-Si or Ni-Si. In

embodi NMeRured 521 e Sifv b EHhUMbdimdnt ©f a‘}ﬁﬁte%ﬁﬂsﬁﬁt@ 12 in
phase of the absorption layer 16 is dissolved, i.e. in

accordance mighithe pwsemé grivengorBduringt procassing bp penetbed iniageordance with the

imven Rl IR e 4RO A0 o U B 2 SR Pl g st he

masteP bisbsirgte ad Gfidr ﬁhhng edIFiMire Bc Sh@vs s heistes BitsstraRt19 #ffer etching,
Figure 3a the nmethod in accordance with the ga‘yesent

i nvent i bhacsardanee with embadiment 3 thegwper shsemptign dayer | ;and the

d1elei%m%r' lqlrhrg\"a %& ?%ﬁ%ﬁ%&gﬁ?wgﬂk e84, ﬂo@bﬂe tﬁgliquadded a

hom1a master su

furthk? absorptivadaytan 8 donprotidinpehent gis@fibmi He‘kemtmﬂdfingjiﬂ tboskible to improve
processi ng f\%h a. nethod.in accor dance Wlh
the teprpgrature, profig oy the Hpper giglectnicy ag?rows Likee ﬁﬁgeeé rabsorptlon layer 16,

this gdg' 14 @80 %g Eof Q'ir?ﬂena'fﬂﬁ't’fl da Fﬁ QQ%Epti&%ﬁ@%@Elggest

strate ter witing, gure 4
differerse ovithsthb sppatabsdrﬁtuaf lager ki is Ivhenfgct thdttthe ﬁntheﬂabmrpnon layer 18

may:n??gber: gt%ﬁabqe Q? thsete{%l I:smtllg)seg fTﬁehneee(rlra dS ‘Jhlc gsl'sl% ttﬂlg a%erllz'S depends on
many of the material properties, like absorption rate, thermal conductivity, specific heat etc.
Furthermore, there is provided a further dielectric layer 36, which is arranged below the
further absorption layer 18. The lower dielectric layer 36 provides heat isolation for the lower
absorption layer 18 and can consist of any dielectric mentioned. The thickness of the lower
dielectric layer 36, together with its optical properties and the mirror layer 32 provide a way
to optimize the stack. Optimizing this thickness can control how the power is divided over

the absorption layers. This gives great control over the pit shape.
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sanme as described in connection with enbodi nent 3.
However, in accordance with enbodi nent 4 both, the
wawriosvzEsIphases 28, 22 and the topnost unw it t RCT/IBYEV050005
16a are dissolved when the nejdiod descri bed above in
connection with enbodinent 1 1s applied. The result is
shown i With gub&lithent She atbtiesd ib@ecarfiarcbi Ivsﬁthl tﬁe atdeiomédn be
dept h and an i mproved top surface snooth
applsﬁl@é desrsibed sbaviedn cernestion Wltb@n&mémalt ; ?I@aneé%@éhm in Figure
c. Of a master substrate 12 in accordance with the
present invention during processing by a nethod in
accord aItdealm pbsst‘tﬂleta consider anly thetewer absétption éaysna 1 & advemit the

t he maste e 12 untr d, re 5b shows the .
uppSrABI PO e L A P e iOR g [l ingkPe s Wee Berthigned with
a reéo‘i‘tﬁnﬁ@ﬁ&l@ rcoﬁiﬁﬁ&hg 2128 nke 7R8ISO Fetcﬁfc‘]n{gglayérna as 6ﬂﬁ§&€hange

enbodi ment he upper a%)sorptl on” | ayer 1
absmndaﬁdrémGaSbTb)aydﬂ ninl Zp8-8i@singer tase daydr and ah@ﬂ wh Ag layer

(ma TGP YT 87tk s HEFS sy bRAT ReirBal S Fpgiphare aver

causeg hrm«ectrm%tlﬁ% of the ZRSBiOL €opt 1@y dr Vg aa\fﬁsﬁ)h eTﬁ@pmgé-amamgs layer was
profile in the upper dielectric |layer 14. Like the

made spetellitsssioste masterye: Congnuqusiasmarpleys tragesiiere taitisa by applying a
contfils eyt S A B3l PRI BBuAR fri gy

The kﬁlte Strzttb@ donedinddshbrttvitite purséslmrallabﬁbf @tsmﬂﬁmehacteﬂmg &ime in
not be etchabl e by the etchant used. The needed .
betviegh dierhudis nylses %rdﬁrary dneltygueneh therhasschangg filp. Tlr?eﬁrst write

expé?ﬁﬁegﬁé WereDeABRALd V@ﬁ an ’T\ﬁ a@&éf)ﬁpﬁﬁur t %tratteE}e mark is

conductivity, speCI I Nor e; Here 1's
writfen oxithckbekeavifita pulses. Tihe e¢coededi disd \agsetrea%i, witln Na@H developer (10%).

arranged. bel t he rther bsor tian Ia r 18.

onar e g o tone LN ol witten W& Upede figierapg power
settihfXe(4 9 VBIR, Q?ﬁlﬁrﬁg-ﬁ@z'fﬁﬂle'lo ilrﬁmﬁé‘sdwﬁﬁ"l‘o%qqﬁbﬂj vifer@R¥he groove

Telectrié¢ mentioned. Theé thickness of the | ower

deptu ivesls 26tnm. ' healjeming®d arcagemhiss andand plateaus pfiereithing with NaOH. A

. d h | d
S b 08 LY R ROy B e
grooﬁ‘/@ﬁﬁ bétvebiOiNe l14Rs PoBTes ate the\daglegripasgr the absorption

| ayers. This_gives great control over the pit
shape. Wighrehdemmeremples pewnitiemdafa Theanvattteadans-$iop phase

dlss$10§d inqu Qltkh cﬁf;%bgrglc}g %Ldvﬁ?enaa?ﬁ%%ﬁlﬁilﬂgﬁ Qt ﬁg %ﬁ&a&en These

Fon wt resu

recoﬁie@lar@s Demaih tas bemps aicthp erfich) Ehe threeqaséls e&fprmthtdeehfferent
recogﬁwer absorptjon layer 18 and onit the_ up

BHPOV S PHIpES WIKS staieayhvas wsed Fpewreotheqeﬁaark% Hige Ag shows
AFl\E’frH%és e ahe g\ﬁggﬁs Q%Srwﬂﬁl h¥iinR 1ITEIE Qi'e'?:gr(ﬁﬁ k w1th a 25 nm

conpri si ng recordi ng [ayer,
th1c1pZaS—eSi@hmvgelaabsmdmm InGeSla’Ecephasé ohzengp Tin, fom tHr@e wmte powers, 33

L R reel SR e e LY o Phoaet L B g

NaOM, THa80phage- change | ayer

Embodiment 6
While the above embodiments 1 to 5 are related to the first general
embodiment, embodiment 6 is related to the second general embodiment, wherein a dopant is

used to enhance the absorption properties.
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caused indirect heating of the ZnS-SiO top | ayer via

di ffusi on. The phase-change | ayer was made crystalline
wW®eri06/072805 mast eri ng. Conti nuous anor phous tr acREGT/V&20e5/050005

witten by applying a continugus | aser power,

anor phous marks were witten by applying a pul sed

write sFigate®a.to 60show b sitlsémbodi@yntcsnutaashaGubdierd 12 i 1n

wite pulses to allow for_ a sufficient cooling time

accopdange withithepigsent invigptieneduring RIPERSFINg §Y gang %@r?@ﬁorfimce With the

mveHﬁ&f gvr?%eﬂgﬁ Qnguﬁé g{]@%m%hé fnbsibr é’éfb'st"raﬁe ‘i‘% BffreIE]) FRoufE b6 shows the

strategy. In such a wite
mastet sulistrgty , 1 2afidd wniting, dnd Rigure e showd the niastee sulsstrhte 12 after etching.

| ded t
Govel op VT TORER i1 st G BT P ARG Tt SYptesd2
com| 1§etstae(ﬁel¥\éth@ léygf F@wﬂicfhf@ H634d Hﬂfoé/‘ﬁﬁtaﬁl%tdt}bﬁﬂ 20 (férlémh&%lg the

5nm ZnS-Si O2 Im 10 mnuteS with , wherein
absarptiongropertiesd &mdbr the dick@tnimiayarhld there usnpmatded anoptional mirror layer

2. Fiher i el Rl nd B KlFhEromgal Sh b Rowever ais

a diffdréi efiodnS-$i0g Bt o§§1151b BES Inbaid ofl ZASISIONGith @fHROMBoibihg material.
bet ween_t he | ands grooves are the dark strip

Fi gure 3Be SoraRs %ﬁh seven i{4pq ehserptigadayer rﬁmsesezlt by applying
lase%e{sgtll?ﬁtl iﬁe t ﬁ Hﬂ\? Sttiofl iSSRL%A%n rdbi dﬁ?z &t tﬁ@ldieﬁb%tnc layer 14

en areas renai
(see Sigufectingd whetecthe pit@das thelsk farmed The nesult odisheatelyisg ptocédsds shown in
surface. The three panels represent three different

Figwrer di ng powers. A pulsed wite strategy was used to
wite t p@ls&aﬁii)'lé‘%oplﬁg %’Sf’s@? withOe- 4V iciPSISRe Qlflan%@tnf'aterials

patterns witten wWth the 4 13 nmLBR in a recordi
can b¢ achievied withethe Hollowinghinethods1 S\ Sirgs2 vathvénS- S@mnda(imeSn mixed

nGeShTe has han 0 for three wite powers
tomcl R0 B PRRRG A PRSP CHpuabee L dejiriahy B8 (S mbeption has to
be sufficiht for @Bﬂ)@l)m 11 hi'dt AU0S %n@v&@@feﬂ\ﬁlgﬂut JiduRPAs6Fmain low enough

Enbodi nent 6 e the above enbodinents 1 to 5 are
to avoid amyerpison e phasesttangl@n@ & nS$i0d i ettablecopwapitien wag found to

be il 574 GO S RESARAMATRE 87 RPBRE T s KHBGH S B in e

ance absorp

art, 1thé appmg icess alkd bel p&fmﬁﬁadﬁﬂm@&wﬁ Repirated tatgdis enzmbm [ 50@Bt.%) and
ster substrate 12 in accordance with t

Gerzofbeatton(@ini 5o cgﬂsm@%&@ % ﬁs@@h%ra & il Ravith outer
dlaant%'IThé Hnd Vtﬁ@ {aﬁ'gkg carl d '1H cldsd g%ﬁatﬁ be Gc’argas & %llow the

strate unt | gure
sputterilng tof é’kaSn’g aafifcelar hm]netcambe ceaidd in gmrcenﬁcoﬁme\ZmStSléz disk. The

i of R AJoeE IS S BTl TARCId BB AT WOz

conprises a dielectric layer 14 which is doped by a
sui tabl e dopant 20 for enhancing the absorption
Embodopentf/i es. Under the dielectric |layer 14 there is

o1 of er abiEJsdRAR PER BRI FcuF T utrEE Spstiah 12
accoe@ance RithIhe prldseie ifentiéd &&ing processing by a method in accordance with the
invention, wherein Figure 7a shows the master substrate 12 untreated, Figure 7b shows the
master substrate 12 after writing, and Figure 7c shows the master substrate 12 after etching.

In accordance with embodiment 7 the recording stack 10 comprises a
dielectric layer 14 made of ZnS-SiO,. Furthermore, there is provided an optional mirror layer

32 and an also optional covering layer 38. The covering layer 38 is preferably as thin as
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a different ratio ZnS-SiQ2 is possible or a m xture of
ZnS-Si 2 with other absorbing material. The dopant
wep®aes9t hat, even if no absorption |ayer is PCEE2006/050005
by applying | aser pulses a hegf induced phase
transition is ensured in region 22 of the dielectric
possib?lﬁ{ ¢ prdsént ieidg fWrging,emﬂcis) chbhﬁ!craﬂy trdrBoved tviadchirg. It@ ﬂimetlon is to

preVﬁqté]Eﬁ, ag)s%retlor}: eesrg?( glﬁe%fu éq.qgl %ﬂgp rgﬁoc A Iﬁhse a sorptlon propertles
bl ue- abgaf®e tmaﬁ{é@%sﬁ'%'lﬁ%gﬁé 24 {RlSethéNinRRcAEMM UMt the

with the following nethods: A target with ZnS-Si O and
anembmhﬁan@Bdt%@sﬁélo“@an be prepared. The proportion

out {11 LI ¢ BEOKBEE AR sortiplene BE TRE i Al ahG RS e

mirrbtifay&t B2And thé Sevekiftdylr B®Vs piided. t o avoi d any noi se
on the phase transition O‘ZnS—Sl O. Asuitable

[=

conposi Theth ahgat induaed phasedeangition iryregiom 32,0 th9 digfectric layer 14 is
causgﬁ g@@& E%§ %r bY ?{;}nﬂegq;& %gﬁfn%]% gﬁeﬂssgée fl%\}el fg d } me%cleﬁg?h of 257

nm. Usi ng two separat ed targets of ZnS80-SiO 0 (at.% and

Gel2. 6Sh69, 25n18. 3 ( co-de 05|t Si 2 .and

GeSbsn, Fally.dpe @gm@@s?f@ﬁ%dwf%w&ay %‘%k‘? expgrdenced a phase

VA& ut in close cont act to the

tranﬁﬁ%%gﬁél{lg?ﬁgjel% ToE}gﬁ?gr&g g sputtering of GeSbhSn, a

ci r cul aFighodséddzad 7o shaw sedtmdali analykes afdhe msultsf oftpnactical

nS-Si 2. di s The di aneter .of the hol ¢ det ¢ nes
expelaany G grothe Bhps of & el ey Rrats & Gy GnEehiih Ry T 7c.
Recétdfig! TZn&aSiD9 whs peHoMnel 41 066 m&ww@p&@m@eta &epUVRSEET

substrate 12 in accordance with the preésent i nvent i on
wavellengthglnmaawb@ grgenments fethtrop6 mm dasebedamiseorget showied excellent
n n rei re 7a s h
absoS zjt ?Hlnggﬂz? ordglgfe lg%‘ler P&Vﬁlfse e]%glg{l{ § ton%ﬁlteev%hettransmon

tempardtaie] aidoexkell@it kelectiviel didhingy pafiimbh@l Actypicalssulsis igh@n in Figure
master substrate 12 after etching. In accordance with

7d: AP ABPrSiQ: laper Wwaﬁrn@epes@@konmglwrﬁm% Ag266 nm laser beam
recogdﬁ? W‘ighgédcto lvﬂ%@ (f}lgsn & ng §Ft§ ﬁ#@zLa{ Pg)fé\?@rég?ﬁﬁodlt 1 mW are

re 1's provide I ona ror
requa‘ed to mdticconteinpeanar irisg of atyort 73B900 PE. Twwecorded laymeWasaﬂeated

rab .as thin aspossi bl e, esent duri ng
Wlthv?r(? ?J/%ﬁoaﬁ fign &F@H%%%?%P%ﬁ%é’&“%@gﬁls WS- exapple of a

recof‘déﬁ%ﬂ @Rhb® 80 AmPZRLSIY, A8 i8BSeN HltFlg{i‘r el RYfheref illumination was
chem cal degradation, and not enhance the absorption

agaip petrf@nmadsmth 266k aneBRraad tre rsuhréd:d lay@ wifs tﬁa@dr\thQ.Zﬁ%dJNOa

sonufj58 {31y A5 SRH R fer'rhd & i S heSRY p B S ifires 7d

and 76 Bludirb @6 Kibk comdast thatﬂcaﬁq;e@cmbsai WHE ZRB 9105 ad PYRI maérial.
and the covering |layer 38) is provided. Then, a heat

i nducedAgishevwen in Bigutet FfoRiffenentiay Seanning Gflonimeter (DSC)

mea?urgljnglsétg (Nege aé) ?‘Yo?{ne& 6‘r§ta1(f‘16}ﬁ'f%ﬁ% V\&n(;nethg gﬁﬁsle nzaﬁs+13n %IP ﬁ’f’ 7nS-

SR a wavel engd
SiO2fdterial becomes inert for HNO; etching. Based on recording experiments it is expected

to be around 800 °C. However, the phase transition from zinc blende to wurtzite happens at a
temperature of 1020 °C in the bulk material; for that reason the experiment was done in a
broad temperature range from 20 °C to 1200 °C, with a constant heating rate of 10 °C/min
(TEMP curve). Two different samples of ZnS-SiO, were tested: one sample consisted of
ZnS-Si0, powder obtained from a sputtering target and of powder obtained from sputter-

remainders. A nitrogen flow was maintained inside the chamber to minimize oxidation of the
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nm Finally, the region 22 of the dielectric |ayer 14

whi ch has experienced a phase transition is renoved by
W@rooeNTdhg process. Figures 7d and 7e show seRCT/tB2806/050005

anal yses of the results of pragtical experinments nade

on the basis of a master substrate in accordance with
sample JTieEBS C aesults EﬁFlgB&c’mm pigefotnfe $i- &p@@ﬁemS-squbmter No

266 nm wavel en . a deep UV |l aser, wavel en

In
cleapchapge i hgat flaw g%?bSﬁ@ﬁfiéuw t=1ﬁaradr9w wass g dQndpg § § % and's00 °c.
r
The S8 (DSOS R TR in BBt s B 10a Bhops around 650
°C ahd 808 PCi(DG duevper at ure, and excel l ent sel ective

hi At | [
Fi gur o ThS DIRSsgra o Srarkes et POGG s et oL resonding
expiinéhtd MR Rs WeRSHritfnGin a/5021§1§ Zﬂ@ﬂl@%ﬁap’epﬁ%&r@&%&ﬁﬂmﬁ%wers

used to wite marks in the ayer. Laser powers
and gifbsedysatly etehigdiwish TBY(Q;. (Thd mask widths were measpredavith AFM, ghese

f about .750-90 . The recgr | ayer wastret
resuff; o V4D, 10 auoce o At Foh ¥ B et Ol SRR was used to
predRA RSmaXk Wideh. TaY Berm4ncoRd aiRiitg, mat BapabiePastEsptRAproperties of the
etched 80 nm ZnS-Si O | ayer is given _ in Figure 7e,

ZnSvHier ecarding stagkyndi the witting serdivionsdsudrasdesenpewerareggalinghyelocity,
. | . ' 0 0

optiggB it oi6) BERERBRe B Bpast Finht FRdtsullyrd i thiion

temprepdtae d¥1800 0€pals® indicatedsin Figure JgirBireforeaRigurte7g shows a

|Ilustrate the high contrast that can_be_ achi eved wth
compgisonjbepvegs cpiphlatediapd mpasurad (ARMIALH width Jalf gnaxfmum widths of

recordeli’afl SR Pbcﬂnagé‘s Qngﬁ|8@ £§ rSl(ﬁB%gg (?E@ﬁﬂzL NRngth,

wer e perforne talnln rmati on ase
N.At=0)sAtgood aglpemenﬁhet\M%urﬁﬁlatratsannd&prdmnentES paﬂmdarlycﬂound in

HNO3 et c recordin er | sit.is ..
the RAYRE £HEG (kB0 1an R, S OsNse Bower Fiuss aban Q. 1lp the dighPabsorption in
man%z 18423 iid A RufrlcRm: ?dr%tﬁig%‘i‘ﬁe $(PnMntSZS1b9 lla"f’d? REDE6 ﬁh %1s good

nperature of 1020 Cin the bulk materi a for th

agrepmdwtwm th gigilations andexpgomenisrindicasesthat m@nkp eremecnréed around

AN [’ 20 Cto 1200 C, with a constant heating
800r§111258$-s%g}.d mn (TEMP curve). Two different sanples

O ZnS-SiO 2 were tested: one sanpl e consisted of

ZnS- Si O2 powder obtained froma sputtering target and
Embefimenider obt ai ned from sputterrenai nders. A nitrogen

fl ow wa .

ot dlat + Sig0R Bt BE S 3h SEn L S0RABRof b Spdtl el iRt 12 in
accoadahcg mithrthé presdnin ﬁw@ﬁﬁdﬁd&ﬁﬁigﬁ&dce@ﬂlﬁg Sy @ maketein. acbérdance with the

cl.ear chan%e in_h t #owm observed but a clear drop

invefioradieTain FasE B 3ho TRHAKSIREERE |3 PHEe e Figur B shows the
mas{ngg}sﬁgﬂéV&)afﬂef‘%ﬁgig%g' Fglglgg §€ gh&vpseth% HRter Tiftate r12"%(1’Ltei“’9tchmg

rops aroun 00 C curve
phase- t Theisicbrdimg st‘omkpk(} altthe master SOStraeil compagsrseﬁmbsttate 90

whiwagr@? %{?%qnl)ln,a&e X@g %?@%m@ﬁékﬁ ﬁé)miy&g‘%xpgate subsu'ate On the

substrate 90 there is provided a mirror layer 32 for improving the reflection of the recording

stack 10. The mirror layer 32 is optional and can be made out of metals like Ag, Al, Si, etc.
As long as the layer below the dielectric layer 14 is unetchable by the used etchant, it can be
used. This can be the substrate itself, but an added mirror layer 32 improves the overall stack
efficiency and makes the bottom surface of the pit 24 smoother.

The recording stack 10 of the master substrate 12 comprises numerous pairs of

ZnS-Si0,, a selectively etchable dielectric material, and SnGeSb absorption layers. These
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and subsequently etched with HNO3. The mark w dt hs

were neasured with AFM these results are given in
wWO-R@a®s8Yy. | n addition, a three-di mensi onal SPETIBAOAF0005

tool was used to predict the ggmark width. The thermal

conductivity, heat capacity and optical properties of
absdrptiondayerStdn beelictivelg os uAkkectingly lebuhabie] Tni degrils thedilhst@ps

(such as_| aser power, recording velocity, optical spot
recordingstagls K0 gomerises il paifs ¢fp iR > andsil ipm 3nGeYh phase-change

f - % 4.4 t { 0
tayef FROVIdeS, b0 ABRAGSE ALRPRC 14034 SRIRETE, 10,9470, s ana
absosprinnslagers byt 68,064, b&t 720 26, 80aB4, 88 Thel SaGdShatmerptod layers are, for
F ull wd hal, f [. i dt of recorded,a
exaniple isal gl hen e 2 Oa 0 ielare 8y s 3 HER SEpORe BRI {403
nm) VRYEHERIZHS-SMO S hasGafily nbaBRPst 'cﬁa%?@@?ﬂx% IQsl%I‘ Wf%%len h). The heat

. si nmul ations ar)d experl_rrent_s | S partl cul ar y oun | n .
indugésen plagechanga de the. ZnStSH): dileatvic lyen lbe ZpSvia0: laykuexhibits

than 0.5 the.ljght,absorption in.nmany.cases,i S Rpot .
selog i PP i e Bsh rieffar B RR i i ctoning
The %8&fitefl MateThisS MM IoNSF EEHRIE wWheh BRRRed REchehiiddl Adak@As, like the

and experinments indicates that nmarks are recorded

acidg mentiencd@bo @, ithanzhsindiahpnwiittien diateesich thafa jump straefugegemains
i i t . .
ool g0 e A e R U BT S AR e s
due fraeleiag i(ing shywa imEigtired 8a o &)cOlichanaeirhg fayeihean be made of an
invention, wherein Figure 8a shows the naster

etchablp diefestric arorgamic Baereand shpyldibe agihin pe RRSSitie /eaicd¢hant, acid
soluﬁbﬁ%slh{eqllﬁg},%{@f 'I—B%g%f% Sk Ahe lﬁﬂlﬂis kg Li%(?H 86d mgwﬁ cdr¥e usl%d.
a C The recordin

mast er substrate ter etching. g stac
10 of t Matnths neastes sitstratetle of Figuverfa theasethod ofthe iraeeti®@Ocan be

.\A:Ei ch gag for exanple, be a glass substrate or a
carrigfl QUEASYGURWS ol ycar bonate substrate. On the substrate

90 ther giritSthe E&M}dﬂ@ﬁst&kﬁbfsﬁ&&n 3 Qire 82 adddonipBing YdnHelectric
the reflection of the recording stack 10. The mrror

layetsdyedd, 38, 03 66pT0.0al 8. &2a8¢ and meansd 6>t 0P, &k, 6ft2a(76, 80, 84, 88 for

| i Ag,. Al ' Co,: I as. aver, b
suppgllf Hefhinddepd Shase GyfiicS wifiiInAeklBe \GYSTD8L 38, 6%, 70,74,
78, 82, 86 adprb@detsed. This can be the substrate itself, but

an added m éror | ayer 32 inproves the, overal] stac

ef f i ci enBSM S5/ IAMREPIEHITHSHIPRTATS (RSt th regias ?fk thg diclectric
layeRTRO5NSR. 6T 143 7@ A 98 %9 86 dhkre HR M 24 @?%u??%@%?srsrilo&o be formed by

substrate 12 conprises nunmerous pairs of Zn a
applyiog &aser ppdses: Tle e¢sulh fissshgive fieBigniedbnat eri al , and SnGeSb

absorpti.on.l avers. .Theseabsor.pt | | ayer b .
Sel ect i § By S iRCabrolBton RSy 16 nf thsreios 2o plhe dieleqtig layers 14,
54, 34, 60566, FDETH, 178 L8, @b \ghiSh Bale nbDexpentictd & phakl trB@ition, &t rémoved
nm ZnS-Si O and 1 nm SnGeSb phase- chat%ge | ayer
togethetvithythg adjacent pats the aheprpiion tycidilé) o ©P) 64, £3; 7546, 8 84, 88 by an

hf - o is &wiia Fi d absorption layers 16,
ctehiggprefs. Tho reffeis Swrlg Figdle B 208 Mo St

absor pt Math pragtenab expesimehtsy a sxcarigstackstbalt dompirised i@ pairsyof 5 nm
Znsgﬁ%@té altargggrznnﬁﬁsel:sg p Iagel-%atnrgle fayle:lgj1 r%(n%e(\i\g %‘ell(-e(i(e%)lgg %it tst?‘ucture after
etching. With one practical experiment, the recording stack was sputter-deposited on a glass
substrate. Bumps and grooves were written with a laser beam recorder (first surface
recording, NA=0.9, 405 nm wavelength). With another practical experiment, the recording
stack was sputter-deposited on a pre-grooved polycarbonate substrate. This substrate was

recorded on a Pulstec with an additional cover layer (second surface recordings, NA=0.85,
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nm laser light (ZnS-Si O has hardly no absorption for
405 nm | aser wavel ength). The heat i nduces a
Wpbase7ashange in the ZnS-Si O di el ectric | ayer.PaneB2006/050005
ZnS-Si @2 | ayer exhibits sel ecjjve etching upon
| aser-induced heating, thereby creating a relief
405 ain walelongth)f Tiey whttehdises. warb relited ttithrHNOa héid Rakition.Mhelplass
|l ower etch rate when exposed to chem cal reactants

sample |egpqsgd valk; alsBRavasidiseldy etsbree Fox the polysarbppate F%Hlple with

I t
recol i btheiE Mttt WasirBlovt BHGHRo Bichity, RpErGRERORRYs ranged
betwesed ahd SpnWibn bothxypiatal dest sampled Mostedtingfthdtttlee tireabisorption layers

. [tj.n not shown in Figures 8a.to 8c). ch. a .
s} P SRR POGA It roratnG frach Labkeadiced Hrating of fheecording
stacle Ead%é(gﬂ&hﬁl ér?éfﬁhzaﬁ{b‘ﬁ of MdeeB%sﬁbﬁ Na?&éﬂrﬁh(ﬁﬁ pBQs%Sdhlahge at8rption

an etc acid solutions like H
layessL Neitienalata topeksi wetd M@rmmhd)mamtchmgb%mmtecwbmphase-
st.er .substrate 8a t he
charigd Sy FESTh RSOt 8 el S i estbindenlipth §i405 R taser.
In tHaBERE CBn!DQ thettays bf the fduedmlakdt spotdy hSedBor %@ng QREKihS t}fég.ystem very
ten dielectric |layers 14, 54, 58, 62, 66, 70, 74
sensggfe fgepawvet vadatiensi4 v1glglly gqectgb‘le pb@e chgngemlaﬁlg@thegﬁe of the read

r e
sl b BRAA A FRLork s PR Bt e frowm
DRAW, (—IBrecBRead%ﬂerSWnte;vrldeth illhdteated indagure Bdlm:emqhhhs fargeted pit
transitions are caused in the regions 22 of th

size dored 2x ¢ B RD1R{M;is given imadditign toghe fasgsed7ptensity pr?’s'les gbtwo
d1ffe§§1t%h@f ﬁea%gfecgfdter fy%tegﬂ:s & gmﬁldlﬁ sé@%ﬁfa&m &?rg&%!hﬁ?% Piue

applying l'aser pul'ses e resu I gure
syst&h withi NAFD.B5 ahthd0F nmswavebemgthp theddM spogcurd® camrespohds to a spot

ol 5 s oSN Y 12y e R £t i scn
the IDMRSotlid RIFREEMBNmA! B Jr8RY St BRSIihRTh ’L’Hetl*iﬂlt-W‘i‘dth Half Maximum
adj acent parts the absorption |layers 16, 56, 64,

(FW&BM) gixhe Feser 90t [8that S@ebb}ae ahtamed mtngldﬁrlgdqss gensi]th@ to power

varidgfoRilr oas? p BNk B AP e R ROBR bt @ity the gomaf hg spot s
usedfn thatélse,Powdk E6ntaN G vier) inSoitRbhingd e @bfaiiagst Widitels very

provided a well-defined pit structure after etching
sensyjverio pawepiluctudtion or isheaogaagitics in ke mader ybsimte tAdﬂl@ugh@e
| t
recoffHE WEEE CRARED 20 11 B p RS EE R 2 S0 M A o5, he
dissslutidrawes ratie Iudifdﬂ@n. IN!éEﬂ).s Fhat 451 nim thisk phaseedhnpge Mihiswere not
r pract cal erl nmen e recordi ng stack was

anot he
Clea%‘&ﬁﬂfg’é?s ‘H’eWB@ tﬂéf'dtoEﬂ]i ageb?‘éﬂéb’iﬁ’éged pol ycar bonat e
b t {
R B R S Ay s
mentiencr sthokghat Wad-sputBs; d@p&sﬁemowahfeﬂ)cdy@rh)natemre-gmovted gubstrate (to
ted with.HNO3 acid sq T | a
enatie iEFint i B ordtdeDareingn Ml Eutiio g s ¥E ebhoetiely. The

recoRRIA%ERK R Heied I B MNO; 488 RS &ik%ﬂve&h@ﬁﬁblaltlﬁiﬁrrﬁ@ﬂ Haterial. The
| ayer was renoved prior to etching. Recordi ngTﬁovver S
bump strgefire is characterized by steep walls and thus a high contrast. The bumps are

written at a data track pitch of 320 nm, illustrating the size of the bumps.
A surface analysis and a sectional analysis of bumps written in the above
mentioned stack that was sputter-deposited on the glass substrate is given in Figure 8g and

8h, respectively. The structure was obtained with a laser beam recorder (first surface
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between 3 and 5 mWfor both types of test sanples
illustrating that the thin absorption |ayers
w0 paosothseed | ndeed absorption in the recordi ngPGI/ER2K06/050005
Laser induced heating of the ggcording stack caused
partial crystallization of the as-deposited anorphous
recopdifg @06 Mmad) (RA-2NS)0 ThE ntarksl oete fnarittedvat 50@AmARICR-pittRCRR recorded
were clearly visible prl or to etching. Such a

disc e dreated MatiphadBYP3AGE i s of eminent inportance if the
mat eri af i & Bé%%g:d'tﬁht %@mlé}ﬁé 4R i BhtiBn e AR bEEDbve may also

In that case, op of the focused | aser spot
be einployerbwithiat dmartmgrfg)m thelstapg of the inyentiennwihichyis definsi tin the
nar. var| ations. A visually detectabl e phase
accogﬁarr?q‘? 4bl es the use of the read back si gnal of the
vvrltten rmrks to control the |laser wite power. This
E iailngee%éer known as DRAW (=Direct Read After Wite).
mbe; illustrated in Figure 8d in which the targeted
pi t si zehisGmbddiRenths drcRAV iife bW cdnfroRGtht Z8B nbRocrystal size
the focused intensi profiles of two different |aser
by ap@arqaling pragess. 4y glrean%/ maiiongbabevgdareom femperatuee a ZnS-Si0; film
[ 405
cont\%glv i}ﬁi B&ﬁ%?ze{l p?#?es ggcrqévdé\fncagsrlwénggﬁ)g g’a{% eln% 31%@ of the

nandvﬁyswlmdempérbtuke dapeﬂdeﬂmmasas@ﬁg masérﬁpdrﬂgre(lmqates a2grawﬂ1g in size
257 nm wavel en is seen that the LIMspot |Is

th). It
of t@awamw%ﬂﬁ 1 Thig %adg tojanblue-ghift ip gheJight absometion; fﬁn&ﬁ 500,
s oYU o ALVl LRSI
reasmﬁn ithiy lueashifo An dmealagepracdst irdtidtesarieaspthe folowing dhre@effects

ite a,B y the top of the spot is used.
ms“iMr?pPﬁ%TFd@%\Q%pOSﬁg‘i/\z‘?s g&hﬂol is very inportant since
1.) Tﬂ%%lz‘é@f%&?ﬂo@yﬁtaléﬁlgﬁﬁbu't 3 nﬁ?ﬁﬁi‘o&ﬁri&hf)ér)fﬁré shdia¥RAses up to 50 nm

fluctuation or i nhom)genel ties in the naster
at 8Ls fThatsize olthehromgtrysthls is respongibigyfos ligbkabsomption stalsyRoific

wax U 08 SPaTFhE nitoeRabherS Mo T e e BIhaIh s ot or that

reasdn fifﬁ's?hss‘ﬂhe R 6 the 185k Bbsokptith tﬁmﬁ‘ﬁﬂith%@%ﬂbwth of the nanocrystal
i nterfaces on which the total [ayer could eak. A

size Sithfte@peratag. s oan B geen inddgure fal gﬁiae 9Ethe ngpogsysigls rapidly
1ncré’?fsés{ ﬁo? Qnﬂ(fgh%g%{@g? ré}héﬁﬂ%ﬁ’é onde ée &)&bee ¥%§d increase in the bulk

dlfﬁsidiﬁddéﬁﬁ@elﬁ IRigeedblshows theitra@smiskion 8pRitasif @and-ecapehite samples
given in Fi gure 8e and Figure 8f respectlveldyt The
S to

withy gl perent Ansct S Yemon 1A Blusqvacionstiopi4Qamueqreespends to a photon
Hel

energ%r 352?‘&5]6 Al‘l'fgoc%:rﬁ hdrh treétﬁé‘é\‘é %@gﬂt%eegﬁﬁs@{oinsozg% k?ﬂ:‘ﬂglavelength of

310 himg hs 1t dnkrromst as silibie bunps are witten at a data track

2) Bur f meo Ay Biheagami L Seerig fam aele) phie tineipaagcurs between

700 YCiahd 800 PO it {h% B@%ﬁo-‘fﬁﬂk’lé@"{ﬁ‘& F5E@6/9a). Mls $881d be compared to the
sputter-deposited on the glass substrate is given in

bulkrragsition Synpenatusithatrie 4G TG. vidiiy champeisqrobabliudus taagno-size effects.

The 3R sBaEs B PARPOTIBI i TIASHOH e eishine Haacidier e

3) WittenAabopeg, sf'(bfﬁet afts lof ﬂietZHS ma'iéeuléﬁé?)ﬁﬂﬂ@@o ZhO@nW@sen react
treated with 5% H acid )
with SiO; to form Zn,SiO4. Thus, the surfaces of the nanocrystals are passivated and

stabilized against chemical attacks such as wet etching with acids. Thus, this step may also be

responsible for the selective etching.
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It is to be noted that equivalents and nodifications

not described above may al so be enpl oyed w t hout
waelepantasey from the scope of the invention, WhPCHIB206/050005

defined in the acconpanying cjqi ns. Enbodlnent 9 This

enbodi nent is directed to the growh control of the

ZnS nanBcsunshady, Bdatig ipr axanmmaahinrlquarotﬁ@mr-dégosned ZnS-Si0,

. al readéomgntl oned above, room t enper at ur
in aryppendp 309 € il sausgiaiug- Flﬁfﬁ enahbiag thedli ﬁtseffgfimgcqf&arks When

suchRGHE8 ! s'ﬂeg)q ?i‘(gl({&t ﬁddfmoﬁgﬂgﬁ léd’hé)'hh&‘yéé é5dd g nga{f?eas‘hm some
nanocrys 'S tenpérature ent” I ncr
caseb erepmit ateessary furtremrdiﬁg magksamthranSrSsIDg éoraample w1th a 405 nm laser

nanoc al s. Thi ads. t ue Shlf i,n th
bear g dst R G b Sreohanagicelly Sagh bectns ghed BB 1 pgiher
embbmh%gaf 4 PEstBPRBFASRORIChRIaNE! With ﬂ{e ﬁr@seﬁﬁﬁ%fﬁﬂ)nt ¥hBRin Figure
the main reason for this blue-shift. An annealing
9¢c slpnveﬁ:tl;s saster substrate latunltreatsd Rigure 9d|shows thg mgstes @ubatrhwcusafter an
si de s utte |te S|ze
anngfg fEo BRI SCihar s RCRa Sbs e 2 suriite, AREFRLTRE shows
the Iﬁmerlsﬁsgtﬁa@@ﬁ;saﬂ@ cichi®d nm at 800 C. The size of t he
nanocrystals is responsible for_|ight absorption at

speci f i Withethe eabgdiment Hussated incFigutes 9n tmlcthg secarding at@ck 10 of
the IFIFﬁel‘SSHBé&a?J g g&%%§5%%%$?§-§%£3%$ 81t4 Uﬁﬁér tflg ?ise?&mc layer

0SSI une
14thmiréis;irbﬁdgd avbftionhl inireoriayepdlyst al size w t h
tenperature. As can be seen in Figure 9a, the size of

the nanBtthe snieated conditiop shawpdn Kigairg 9 thg fnSa3i0p dpyer contains
nandctyiRi¢ Fhithes rtﬂ)hg%ﬁfp&%ﬁ? Thé@é)a 628 UF Hot & A, §.8RkHich are yery small

I Ncrease I n S on coetticient. Figure
and sfedherefonendtrshowmirsBigare &pect ra of nano- conposite

| th h t ZnS (15% pol ). b| .
navel enBiEHTe 1 SR8t EaRFESDERIE ¢ ATE gt BREhir Ve to about
700 3¢ OB Yhis 4¥ineh BRI ProSatR BHeAize (ﬁ’ thé RnolfyRR1 31 ﬁlrtﬁé"ZHS-S%Pﬁyer

occurs at a wavelength of 310 nm as it is known as
mcr@&@(htoawoyltwmlbl c to hexagonal (sphal erite to

wurtzit sjti,on occ tvveen 700 a
800 ¢ | FlaRioehabi ey B uBRENl 2 BEENFET 08, anc? ftpr pulses
hav1ﬁ QWadeEﬁ%tﬁmas afh Wére tapglidduble régisn9p twnéfb 4 FINRAab Bk Yorened.
at is 1 This change is probably due to

hano- &1 Fiet ?fes}hpws tmdeaq@%éybst@ﬁfa%@ﬁwhm Asgvayrhs sspm the
mat%%?rg} {ﬂg ?g?n??i Wﬁ?r&%& d*ﬂet le\k/QsS rr?ie At 900 C,

ecul es OX|d|ze ‘0 ZnO and
t hen react wth Si Q2 to form Zn2Si O4. Thus, the
rfaces of the nanocrystals are passivat ed and
Emb upintil®ed against chemical attacks such as wet

et chi ngF%uHéfl@Q 88 106 bhemaliblIfy shb F’chgﬁﬁérléﬁ%ﬁleafanjsm ina

responsi or t e selective etc i ng mrary,
dieldvtrit laper, 14f affa reasterpsibstrate 1ThiTihe nzaster swifstrate 12 comprises a recording

tayef B b RS ETeelifiberie Bagb i Ry RS Th o0 tofd0dt ptigubfirat 100,
Figlﬂ@!(b'asshowg%b master substrate 12 after a writing process, i.e. after applying laser
pulses of a 266nm laser beam recorder onto the dielectric layer 14. The ZnS particles are
significantly larger in the recorded area 22. After wet etching of the recorded layer, the
recorded material remains as a bump structure on top of the substrate.The dielectric layer 14
comprises regions 26, where no laser pulses were applied, and regions 22, which have been
exposed to laser light energy. The light energy applied to the region 22 is absorbed inside the

dielectric layer 14 and transferred into heat. The initially unrecorded (unwritten) regions 26
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such an annealing step is provided, additional

absorption |layers or doping at |east in sonme cases are
woeieEsessary for recording marks in the ZnS-BITAB2006450005

exanple with a 405 nm | aser bgamrecorder. Figures 9c

to 9f schematically show such a nethod applied to a

comprisel dhedll $3163 @ ZAiB partRiesdn BWIOLTattibA fitiethe wriling Ge6uesathe ZnS
with the present invention, wherein Fltgure 9c shows

particles infherecordedages 24 @refgneﬁﬁapﬂzaﬂaéaer thanghe gantigles frpths upwaitten
S |, rg..9e
aren R R B ThE B el Bt Al PP I o e
unreBorgad ere@f 26 bbths nidster sutstrate lﬁuabs temadved hﬁd tfetrecordé¢dinategal in the
.th}the enbodi nent |Ileofirated|n Fi sgcggo of
Tegioni 4 TERgingi2h g bumRSkrugiyr ‘P‘h@PrPééllee%la L?B firalg
conpr i SF%u?esCi'oé ke ‘P@}{ é&w@&@ﬁsbﬁ%%ta&ﬂer ORI Mﬂ?a
di el ectric layer there is provid an opti onal
conventiomal résisy grastep(Fi lgures hec tortOepandowitl @lZaiStSIGm PEbmuasten(Figures

107 {5, 188, B Pkt 0 L e nbierP ot 2030 PE o ARRSE HiiBa 190
illunhinfted thma@,& Ehﬁﬁéénﬁﬂﬁi ITha mghtedbBorpli6n pfoees datdes sh1oMcal

in Fi gi‘ure 9c. ure 9d shows the master substrate 12
diregffones aracmtlwélatcealcahshaw dgEawing iabean dredic. Agyan k¢ seen in

Figdi) 165 o pBE S 10 arloh oy B pRARG I oty dotical shaped
pits 9@6. ShdVgurd hee arpiskel rstadnpes 1 0 isqrdwn doiethe \devdlopgl, master. 102

after |aser %ul ses havi ng a_wavel engt h of 405 nm_ were
showging tanstrshaped bumgs-orhestanyipes 187 gnahiles mass pepligatiqnyyigdpjection
moufli TR 1 B0 REofREHE BT bIOBS el ouich gl in RS0
masteang\& dicdevttid lagerpli4t (Z28-Si8s) derposrmd on@giasﬁlsn’esttatelﬂ)o is illuminated

it B 502,210 00 SChETEL Gl Bhott e RStk M o .

SioSHp&t lrél%ﬁﬂtlgg mTaﬂeegﬁaﬁzE of e@b@e‘& Q@Eﬁ‘d ﬁi?e ?9%9@'6%?&45 QFlgure 101).
recordi ng | ayer havi ng single dielectric layer 14
AfteOzh Sclsng)(Elguwpl@sD,taednmsmblgmmm shapp ¢y 26 eommded Wntg thee

10a sho the master. substr 2 afte
comis R Bt e s SHRYIeNg P st plndl 24 g i e
cleat pss6ibillig afuh®eQERias. THetifvdrfepdlidtly 7B SIDAPEM Adsterkhie
nS particles are significantly larger in the recorded
probéﬁrr@aélczfszr stafpery grawinge sigeg thy searatipn of daeydoystil eopaection fhgtween the
G
growrFsigh :crgog%hqﬁ% ?e'h?ﬁé‘iﬂghﬂ?e re?%li% Lﬁgé?h}éﬁ@nﬁ@oséfﬂpe (see
F1gurcegﬂ)}gns 26, where no | aser pul ses vvere appl i ed and
regions_22, which haye been expgosed to. |l aser lj

ener gy. Fiene 101ghewen Pl S%?&mqge%eqtmwr?seambwcg&e pEbumps
wr1tt%9§195$zr : e 3515 s{%ﬁ g?t'o@éls b 1§ il f%]FfN@rbdF%e 10j shows bumps

trans i nt'o elntla y unrecor
writien ima BOtrer¥)nSr $igh stask gﬁmcaﬁﬁﬁnseLBdeﬂocsms 1200s @r{8)6% HNO:3).

? ﬁ;t Iz(r:lls S ¢'10k s%ows the remﬁts otA ! tﬁMtsQaen of al lgdnrl1 sthicture sl?owmg

underetching features. An 80nm ZnS-SiO2 layer sputter-deposited on a glass substrate was

=

recorded with a 266 nm laser beam recorder (numerical aperture of 0.9). 17PP data with
block pulses was random data recorded at a linear velocity of 2m/s with powers from 75 to
115 ILV. The disc was treated for 50s in 0.25%HNO3, revealing the embossed data pattern
on the surface of the master. An AFM scan of the obtained bump structure is given in Figure
10k. The bumps are 80nm in height, which equals the initial recording layer. The measured

wall angle of 75° indicates the possibility of underetching. Since a typical AFM tip has a tip
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particles in the recorded area 22 are significantly

| arger than the particles in the unwitten area 26.
WO-R@anE8dDb shows the master substrate 12 aft ePCHIB2006/050005

et chi ng process. The unrecord areas 26 of the nmaster

substrate 12 are renoved and the recorded material in

anglt b€ abr@76NEv1Aeh E@raspialsas adoatighe 6t 309 titis émpdssible foapeasure
of the glass substrate 100. Figures 10¢c to 1Ch _show a
feauers mysranglen laésersth%%% fin grp@meﬁelcmaf prigptatinm, & hisiipdigates the

diBShEhineFi gures 10c to 1Ce) and with a ZnS-Si O
possmy?afster n}n ures 10to 1O0n). In Figure 10c a

convent Figoad 1Qilshdws thesesults ﬂ)ﬁﬁh ARMas@h af 8 stanipet g diOlle bump
is illum najted a |l t . beam 110, The |i ght .
strudiie ot SHsh 1. ot b Py s R0 e b3k W SRafieiampgfpdprthe data side

and Glléétiré}ﬁ&tﬁ{g' Wi sedforfe® O ABM FillRPEof A Eé tétgsthlﬂpé}% EBown in
direction. As can be seen in Figure 1 t he exposed

Figuse &Qls The pits incthe gtampetihdye aomingmnyhi degtlmfcﬁms @ thaximiimgdepth of

200 6 ea S FREDTS, i, TSR Sl SipEnRoRR e she tracks is
abouft BHin) R b PRI V658! T RS shovin @ sElrNRRS anhQKe ﬂéb”p@étgﬁrt of a pit is

mass repllcatlon via injection noul ding ure 1

wheribosmarkis noppwssts Eheramwiitten parbeidhe SIéqstr@te maé fleyeloped and
t |
Sepag;[elpom 8 g'gﬁl tﬁg lggfg@h srtg%:&d{s 1&5}{3%&1 I uﬁlgggﬁg g'lva £35-510;

remaindeas fom thg hmbbsadpdﬂe’in offthe rhasse dué tcgnlnidem‘tc}tn@ | aser

beam 112 i s absorbed i nsi de the ZnSSi O 2 | agﬁé{( 14
resul ti Rgr $xamples ghejarerse pelaitysecesing andescribrein selationto

emblﬁfr'l]i\‘rjrgerﬁg ie('): Lrﬁsté%% dags) gﬁ‘f §1§’l;f:r ‘ﬁg)gn %%r ! Whﬂ(ﬁéi‘&ﬁl‘hﬁﬂ)PosﬁBIy, this

problon wehtilso nad:urpin odmnecmsn with pthec embodimeontst Bherfodlosirghembodiments

SN TR ——
the Wit >nd d@vgloﬁd_d\@ﬂ’%ﬁ{rgsr Sidr e bRBINgPREdetseb Or st anper

grow ng, since the separation of the dovetail
connecti on between the grown stanper 40 and the relief
i re of the bunps 24 can be nade i npossible (see
Embél gu?lleﬁl(}n) Figure 10 shows a SEM Scanni ng El ectron
M cr oscBipyrgsildaané 1 th shawnp slevierith embodimeat & a masterxSubstéate 12 in

accol e VRS DR (BRNYiGD UGPSR BPTA etk Agpeinge with the
1nveg§gH‘ RHeRn @‘fgu?@ EESiHRers tH2Rgst@ Libfieve MNRurdle whitifd hed Righre 11b

shows the results of an AFM scan of a bun'p structure
showsibwinregten substretedRiafigr étebingr es. An 80nm ZnS-Si Q2 | ayer

tt d | bst r at d
o th o THERRd syt B3 HBRe R e 1t CGBRRES o
diel&@kriClafers 14 6PPnSIHi0, whdldkin aﬁﬁz’(bsﬁg)‘tléﬁ $ayR $6. B0 didk dayer stack

recorded at a linear velocit 2m's with powers from
10 isygranged 08 a glags sumaratsulge Ressiblerabserption &ﬁyelsmgterlﬁls are SbTe, Si, Ag,

Al, e&% ?\?]ggxqg@g {11{1:%% Yi§é& 1914F 1@%% egfglgggdﬂél% tﬁ ebr 8 91on iaygr) the

absdpptith 18§drshowld e Ieﬁ:hgrbsdaanﬂ. Abkdrftiérelayers 16 can be added to the recording

stack 10 to induce an extra heat flow from below. Heat is generated in the absorption layer as
well, in that way improving the bump shape. After exposure to HNO; bumps with a taper-

like profile remain.
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10k. The bunps are 80nmin height, which equals the
initial recording |ayer. The neasured wall angle of 75
WO pooZ8es t he possibility of underetching. SiPCEIR006/050005
typical AFMtip has a tipangls of about 75 (which
corresponds to a top angle of 30), it is inpossible to
Embodiasut B2 f eat ure wall angles larger than 75 in a

oser b FIEESdPanG AP thant harelith SRS SFbMissiphbstrate 12 in
accor@dt WithGhe ?ﬂ%se%_' Mvefidth @Jnr&tﬁi)@e@'ﬁﬁg b %thémmt:ﬁ@orﬁbﬂae w1th the

structure of Figure 10k of 100 nm Ni ckel
invemmn sperdie Fighep t2a shews dire mmembﬁram t aflerctching and Figure 12b
M picture of the

t | at d
‘S‘C ro Halétlfsﬁ'ﬂtﬁ\g?s eémg&/ﬂngtf%‘ﬁt W10k, The pits in

the st app@fe MAVBoWs BEHNAEGAIREHE Ryrfen 200 de vel SF0dI akBr substrate 12
depth of 20nm and a nean deqﬁﬁa of 6.5nm The nean Ra

comprising 8 inglaudgiveleped dlsleb@mm 1#idepasitad kB aigdasg Behstrate 100. The
mas%i‘ gunt}%atgga vs“acgi}i?jlg dQveﬁs H‘ana_ Ql?ovpé 1Ie o%??ﬂt ﬁ &nd%{'ekcﬁ%

eepes art ere

devdl@feﬁemsdr subshateUIDad dcﬁ'ereﬂaﬁlth ®$ildnb eﬁlmt(bﬁémat spmA&Sated organic
fully devel oged and sg&ar ates easily fromthe st

filmyrtocdiale theawderetchpd, ergions et frigurgi12h apsdangyfilm er@wzm) Was spin
cou Sy SOBhAUEERed Lo 1P+ PRSI HARAA Rl ey e
will pedkathe polymeadegsiragaiasin dmmdeimﬂhed pantsel lakt ofche bumps 24 and
enbodi ment 10.i n ses. m ght ffer from
improve B} bat Bey I]h‘f ?c“rr:ﬁﬁ@ge%@g? 59 ot hP’gaB‘F&B P@Wlmmﬂal
mayHe P! Thé\cHRRVE tHeQthddetdhe® tdpeénsaTRQA AR shd hESertical
foll ow'ng enbodi ments 11 to 15 particularly address

bumpisbaperisihpreved. under et ching, in order to |n'prove t he

et ot ORIt send £ B EFRAREr ot ABRERHLER Gt Glape treatment

of a AlaBteb BiHstrate 9D eSiHe R EPRCAEJARAonGf SThnIERS SO S1aPE dfal Bem glass
12 in accordance with the present invention durin

masisF 8EEAI0g DGO AS0MSR The SHEUTHAHALBIbNERNHNried al 1500 rpm to
remdg{%tﬁ? §1'1at%g eigggg.lrjlﬁ e Ebg O%Jgﬁlg @@Y'\ésgsblfrtggflﬁgefrﬁers Wliltﬁen in an

80nmErRiSe$i0s lHysi betbe tlha sﬁ?efnb efcaiichlli Figure TD@ aftecthe dllla:r@ tleaph@int. A
stack 10 of the master substrate 12 conprises

SIgntﬂCéméBff?Iieecq igyfhe bump skapg cap be @eenwlt%@nhijlaaﬁ trampb@lp d¢plls show

ol
the APEp 4R U PrL FERBY Cise MR Bl e AR APER il are s
steepratt &y danglesofat58. 'BixTmeastie, hefight oABOnm suppovih dhre idbeof silane only
di el ect 4 is to ful devel oped o the
romigh e ofhe b b bl 24 Subinefosith G BRmEs of fhg ahdetched
regiéisCN4! BRd §1af8in bAE Bk bAfhps 2% & Rrdd R Bud® &ﬁgﬁﬁ’gatl Porces
the recording stack 10 to induce an extra heat flow

durifig thesbish-eoatinglend theslrgeger at ed in the absorption |ayer

= Ve Bt PR B 8 RO 3 E e 88 o
silarfe@fated nakee dubgtiate 2 A stamper was grown from the above discussed (Figure
12d) master substrate. The separation of the stamper and the master substrate was only
observed to be good in the inner parts of the disc. The AFM analysis reveals pit depth of
80nm and a wall angle of about 45°. The asymmetric pit shape as observed from is
presumably caused by the spin coating of silane. Bumps on the master substrate act as flow

obstructers when the silane is driven by centrifugal forces from the inside to the outside of
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Fi gures 12a and 12b show a twel fth enbodi nent of a
mast er substrate 12 in accordance with the present
WO pwettaseh during processing by a nethod in acRGrB@#050005
with the invention, wherein F% ure 12a shows the
master substrate 12 after etching and Figure 12b shows
the thiitersabéteite. Silbad will thed dcaubiudite #pfrontadalid M@nprvhlle there is less
silane. Figure 12a shows schematically the witten and
silangdiy dif §f9ket master substrate 12 comprising a single
devel oped dielectric |layer 14 deposited on a gl ass
substrate 100. The master substrate 12 was fully
Emhd;dimémpéd and shows regi ons 114 of under et chi ng The

devel o trat s covered with a
S 1 ane FIEUTRR g (o HEmosgs fidialloamariarr of e Tayersgbstate 12 in
accofrdz{nkze W8 thd Ee%tt elVRBt S MrtISprodedsih, %9&‘ %Qn@tl%}l ) a%bérﬁﬁ‘tﬁ:e with the

I'm 116 (SIinH2n+2) was spin coated and filled t
1nveumie Ve eodie Elgueglwom:ﬂhajmestcrcsubamm l.%xa@erfvmm Flgﬁh@ 13b 13c,

and F LAY oaRle slplect 2 g B ecs i b E MR
embbdinichfl 2 vs&u sio?&h@étamng $rod3esdfdRS di‘élebﬁfdﬁaférsm wfblerthe master
org ani c or meric nateri al my

subsefatﬂ is rergpletely d\evemmé tass @neidingayideretchines %lﬁcmmlle@dew&ppment

conr&ﬁ(%lsvrﬁ%’ V\#)r%ﬁent Eﬂ% ?g&gcg oafl’ %ng\%%lrc gdlf g]@slgg{tgrsls %t?qclgﬁg gxposed to

the dteting Hguit, thé bampasdyesufferifrenr miderei&mngSIIﬂ th8 tnagRs is overexposed,
spin-coated on_a 80nm ZnS-SiQ |l a er of a 120m | ass
und%fghleg may escuL {ihe gighingpaeress is gragined depth can

be o%%aﬁﬂpﬁgpéé?@Hﬁlﬁerg{cpglglggre%ﬁﬁgd rpm t 0 r enove the

e excess u ows the AFMresults of 8T
carri er in Fagutet a thenmasteﬁ@imtrﬁm 82 & iecdrdgiandoshions @ wilitten relief

silane treatnent, re d after the sil .
sty 2 s el 98 CEmGioR FOBIRHS 76 11 GRlEe o b i sied e 120
1nd1<9a?é% the int&fIRd vs)éﬁtsﬁéﬁét “&b}eﬁzﬂﬁletlﬁl% b RRASwd RE sMReloF R Whhps after a

he AFM tip angle 75, as already discussed above,

commetdﬂeynloament crrﬁtenem ovarérposiag|of thermeadtersybsitate 2. dn F&mres 13b

and FReufif oL s e ProR ol A bh i WS SRR it 1% desired

rangBUiMd) 90 2Ad&dhinB das besukdd ! IREFiPiteNSd,2fe hﬁlddr&ehmg is already present.
underetched regions 114. The silane in between the

In oxsgnipsutiize ithe stages efithgdtiguree] Yroorcldat the rishing mresesehas to be well
fedng the spin-coating and the drying. Figure 12e
ows the results of an AFM anal ysis of a stanper

g r own ORigares]3eashewt fleakadisoiah AFM dbslysisaba dtampéy grown from a

anper. s grown fromthe above di scussed (Fi
not %@uﬂ%@&@m@%sﬂlbw raaskpsitstptgvase SURm %lg%%master The

b e R o P P ot e i SRR S o S i wel

replicateé &l the stampde ﬂﬂh podbl&afuadatetahinglahd dregubsagiertidouétail
45 | The it shape as observed fromis
contsgfions g A1ss Ecssed BPVEAD R APPRBat  ng. of Si ane. Bumps

on the master substrate act as fl ow

COIl

Embodiment 14

Figures 14a to 14e show a fourteenth embodiment of a master substrate 12 in
accordance with the present invention during processing by a method in accordance with the
invention, wherein Figure 14a shows the master substrate 12 after writing, Figure 14b shows
the master substrate with a deposited Ni layer 124, Figures 14c¢ to 14e show the growth and

separation of a Ni stamper 40 with bump reversal. One of the possibilities to obtain a proper
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obstructers when the silane is driven by centrifuga
forces fromthe inside to the outside ofthe naster
weesHrave. Silane will then accumul ate in fr oP€T/B200d150005
bunp while there is less silage in its wake.
Enbodi ment 13 Figures 13a to 13d show a thirteenth
bum@rshast i Binp Ghap reRG A BeuRswéttdhing alstingRe isrgdam €roth tHa

the present invention during proceSS|n9 by a net hod
exp%wérPJM drastiy+ HheywiattenRusng steIcturgARd teftamne pe Sfe%rated at the ZnS-

Si07 BNyl MR R Hgu B3 ek fordad PTFRyty ?%@%Pf@ The eSulting bump
structurefhas értprepes bumg shameg divectrmmithisls ifer replicatiof oeniod[ér stamiper

12 is to stop the etching process of the dielectric
BIOV1Bger 14, before the naster substrate is conpletely

devel o p?%u}é%kﬁd ARk HetHaditdabataed Nofer illuﬁ&%tfoﬁ'ﬂr@&ss

devel opment conditions nmay prevent the occurrence of
definingl gheevuitdnmggions 22 hrd thesmerities regions| 26riy thepa$-8i0+1 layerHd on the

slasf P 100 T ot e AND B 2 i Pt R R S etic tayer
14. AfterwaedseirCiNcie 14C 0L RS StainPel s o8 fbie@@lochemlcal plating the

pr edet ermi ned depth can be otained. 1n that case,
sputien depasitediNp @YFTSl%r &y Bigueedl 4d, thepnagtar subistrate; Heandethe stamper 40 are
sepa?ét‘ig(f atttﬁér 2n%§ig%gl\%§rﬁ{egf§geu %\%ﬁ?et P alevi‘ce)%ésrﬁgngﬁ I'Fﬁetr is developed
(Figdhieell4ex:t ri c | ayer 14. The dotted I|ne 120 indicates the

i ntended wal | shape, whereas the |ine 122 shows the

shape of the bunps after a conplete devel opnent or
Emtdbifint3g overexposing of the naster substrate 12. In

nﬁ%lgufés 13b and 12c stages of the etching process are
shown, wWeeordingte alﬁﬂepnthteaﬂmdumem; bf the inventionighe bmdp shape may be

optnfszag%f/ﬂ%waﬁwetﬁse@%?f?f ol e P IS SE At TRE maybencHighed by

modi}l?iﬂé' tB€ZhSBiS] AU STISEC déf&lﬁt 1%%19 l1'§ 288-§ oﬁASO%]@@% vieight felé:entage.

process has to be well controlled. Figure
The pmmsect Ilaaosr us lZInSssl@ﬁ—’éQ% APk mdaZI}%S@zﬁﬁO% -4Y/amseght percentage.

ot er - LR BRogh et g Sl SR et W aeRet B o €
comBRiee adﬁﬁﬁg@m , leQerdifAIRPE1Bintf§ otk MeferTbiRk ol (AR SresPebtivédther claims.

shaped and the shape is well replicated in the

Therefogeqpdl possihle qembinasions of the deatwret ol they cms shedl be regarded as being
s BRI, R by SRR Aen ol LS E ops

show a fourteenth enbodi nent of a master substrate 12
in accordance with the present invention during
processing by a nethod in accordance with the

i nvention, wherein Figure 14a shows the nmaster
substrate 12 after witing, Figure 14b shows the
master substrate with a deposited Ni |ayer 124,

Fi gures 14c to 14e show the growt h and
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separation of a N stanper 40 with bunp reversal. One
of the possibilities to obtain a properbunp shape is
wheop/0sisape reversal. Before wet etching, a stRCPEB200050005
grown fromthe exposured PTM gpmster. The witten bunp
structure and the stanper are separated at the ZnSSi O
CLAMH:ass interface. Subsequently, the recorded PTM
| ayer is devel oped. The resulting bunp structure has
the proper bunp shape, directly suitable for
replication or nother stanper growi ng. Figure l4a
shows the master substrate 12 after the illum nation
process defining the witten regions 22 and the
unwitten regions 26 in the ZnS-Si O | ayer 14 on the
| ass s
1. gpu tter Rﬁéé@é‘{i ?oré)g th ﬁ pehe st%ct&r?ir?ﬁ rélc%#dlf{?sc‘tack (10)
of a Afakter wabistiate (12), ﬁargwlerl)lémas’&r Nnbsﬁ'hm r(i)l’s)rfoﬂﬁlakﬁlgglrstampdi) Yor the
el ctrochen1ca| | ati ng the sputter deposited N| | ayer
masgfabricptipnofptigal Iﬁ%s Of A&NAFES F‘E?Stfg‘fﬁlf%% Gregtingpostarpp f QfH’éICTO contact
: e t sZNnS-Si O gl ass
pnm?ﬁ%aerf agégd%%glzgg ﬁ%fg?"@{ﬁ‘é cor ded PTM | ayer is
- devel oppovidimgjarecofdeg) stadknid 6):Ic0mpms1ﬂg5a dicleotriti laypri( b4)aand means

f nmbodj t of,t t
(16, 1 PG St et ﬁxﬂafﬁfﬁ@*a?%ﬁ%iﬁm%%%ﬁsgg@%w (14);
- mat er i abausityi sSheaPindRGdmateaditn ivslibns (29) dthBe dielectric layer
ZnS-SiA2 ratio. The default ratio is nS—S|C2 80% 20%

(14)weheg¢1p1t8|ﬂem@r(ﬂé)3@e torhefqmmé b3 etplyingi lwr pwlees; and

ZnS- Si 2=70% 3 0% and ht
" percent aeéréovnﬁt gﬁ%?lg%gé % g%glefeﬁ%% evﬁbg) arlhlch have experienced
a phhatans€idn By dh@ckihg pedeed; 61 ai ms can be conbl ned

advant ageously, even if the clains do not refer back

- to the FeEaQyRs the ée&s?rrﬁe(%)ﬂféhﬁélelem@rléwr(y) whjch have not
' ures of the clains
exp Y b TR, B S o, o G her ewi th, | The
same applies to features nentioned only in the
descrip IMS: 1. A od, for I‘OVIdI
densi ty %me%)dwqxéwaﬁ% Cfreﬁng WBEIS IR greans; de: ?%?%ngﬁ*) for
sup;ﬁ; et 1nﬁﬂgéﬂtﬂ}ﬁ§eeir&i§%}ons Rathid Y |d§’erléc¥r1@la?@r5({1 &) comprise at least
ubstrate for making a stanper he
one a‘m:sptloaﬂayea: atd dR) afrangpd abeite aidsr below the dwddtctnic layer (14).
substrate for creating a stanp for mcro contact
printing, the method conprising the follow ng steps: -
3. providirge ﬁwﬂﬁb@%é’drﬂﬁl 36 afakm (1 16?2, GMABRIH b Akads (16, 18 20 34) for
dielectric |l a and nmeans (16 18; 20; 34)
suppsiioteat ngu hasmmzmséwnp Wahén thpaimiﬁ:qtm@mewlﬂhmnms@ a dopant
| el @ ausi ng a heat induced phase
QO)%P?%@%‘? %1% dileﬁgc eg| 12%“(152:2) of the dielectric |ayer
(14) where pits/bunps (24) are to be forned by
| aser pul ses; and renoving the regions

I
S‘P pt %Ien%h@n@mi. agcqrdipgito pnypf clwm5cwor§a\y‘éle@>up8\eur@weé 61 6 18; 20;
34) R Q%oﬁx?g'ﬁa{ inﬁﬂced%a?@trﬁisﬁigng FifhiPhE Areledtiic layer comprise

nanocrystals (34) grown within the dielectric layer during an annealing process.

5. The method according to claim 2 or according to claim 3 or 4 if depending
from claim 2, wherein the absorption layer (16) is made of a material selected from the
following group: Ni, Cu, GeSbTe, SnGeSb, InGeSbTe, silicide forming materials like Cu-Si

or Ni-Si, material compositions like nucleation dominated phase change materials.
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renoving the regions (26) of the dielectric |ayer
(14), which have not experienced a phase transition,
wh 200840728 hi ng process. 2. The net hod accor di nBCT/IB2006/050005
claim1l1, wherein the neans (14 18; 20; 34) for
supporting heat induced phase transitions within the
dielectric layer (14) conprise at | east one absorption
| ayer (16, 18) arranged above and/or bel ow
di el ect The mefiipdacgording ta claypd, Wb@q%’dthﬁét?éficm%]@y?fdl“) is a ZnS-
Siofhgiim 1 or 2, wherein the neans (16, 18; 20; 34) for
Su portlng heat i nduced phase transitions wthin the
dielectric layer (14) conprise a dopant (20) doped
into th dlele tric.a

7. heeor ut B motiedcttraiogts rlain 1) ihareiny e cRpapl e indhe etching
prockdfs si&tedRomifie leBRwﬁgJ %Bﬁf)tdcﬁgsd?ﬁ%ns iR AT, IIASH,SO, or

transitions within th ectric |ayer conprise
alkahmnbauigsslikd K OH3 NaOft. ovvn within the dielectric |ayer

during an annealing process. 5. The nethod according

to claim2 or according to claim3 or 4 if depending

8. from cl FhéméthoahRestin |gtt61 GlaﬂBQerI%(tdwm Q(Y@l'énﬁ 36k 4|1ﬁdepend1ng
made of a materi al ected fromthe | ow ng

from\glaingy, W@sw@nnsﬁ@eemhmg PIOSSS T%lOIsﬁﬁZ&) @Iféthﬂ gbsmﬁgm layer (16)
w5 KB Sl e Bk ROTRA S e BSorrion
layetl (1) mheteath lam@umemeﬂempphai m 1, wher ein the
dielectric layer (14) is a Znssi O | ayer. 7. The nethod
according to claiml1l, wherein the etchant used in the

9. etchi ngTRL ARARY a'cﬁorﬁlﬁ_'lg?gkﬁﬁgzro‘? Eb%%%ng ?$ g@]ﬁgp i%rr] gfrif’&%ending

acid solutions |
from ¢lgim Aswhérkia dd6hl th\daa’ﬂlhingproﬂus onyt the degaarsR8) ofghe aibsorption layer

claim?2 racor im3 or i f. dep ndJ
(16)arSiecse b s AgoteBe Beom (3 s TBer R (P4 which
are fegiavef the absorption layer (16) where | aser pul ses

were applied are renoved together with regions (30) of

the absorption |ayer (16) where no | aser pul ses were

appl i ed
10. 3000r ai e s aFRirdG 18 51580 9 R el & Fofin Blogif depending
from\18ine D N'whbtEin Bk §tBS oLHroidig Pree6itst stauky(10) ¢ni b@ﬁk%wdmg a

(28) of the absor ption |layer (16) are renove
recogding ptackatl9) fuathey eorprasinggimavier layer)(3 3xbealoje the dgﬁle@ttlre |layer (14).
| ayer (14) which are renoved. 10. The net hod accordi ng
to claim2 or according to claim3 or 4 if dependi ng
11. from cl Themthodhxecadingitd elaih @p, wWherpinal¢ himey layer (32) is made from

i ng, stack 0) .conpri ses viding a recording
amaé%ré?gﬁge% ﬁpmthﬁgﬂoa‘e%gﬁogp EAWSt-r or layer (32)
bel ow the dielectric layer (14). 11. The met hod

according to claim 10, wherein the mrror |ayer (32)
12. i s madeThe orethod according to claim 1, wherein the step of providing a recording

stack (10) comprises providing a recording stack (10) comprising an absorption layer (16)

above the dielectric layer and a further absorption layer (18) below the dielectric layer (14).

13. The method according to claim 12, wherein the step of providing a recording
stack (10) comprises providing a recording stack (10) further comprising a further dielectric
layer (36) below the further absorption layer (18).
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a material selected fromthe follow ng group: Ag, A,
Si. 12. The nethod according to claim1, wherein the

W@ @p/0m89Ppr ovi ding a recordi ng stack (10) conpPCHEBR006/050005
provi ding a recordi ng stack (4§€) conprising an
absorption | ayer (16) above the dielectric layer and a

14. furt her Tabarodiaecorimgas clai)l, Watreid thd etefliof pRBAdinga recording
| ayer (14). 13.. _The nethod according to claim 12,

stac SPMDEifRS PEQERing R Tpgasdingistagk 610 CARPESiAg R coYwing layer

(3&conpr|ses providing a recording stack (10) further
conprising a further dielectric |layer (36) belowthe
further absorption layer (18).14. The rret hod accordi ng

to cl ai rein.the s rOVI a recordj
- stack (Th5 melingraceengio gl g whreisheinor e (i made of
anefcﬁﬁﬁlgﬁfelééﬁrmﬁyé" ng a covering layer (38). 15. The
hod according to claim 14, wherein the covering

Iayer (38) |s made of an etchable dlelectrlc | ayer.

16. The accordi 0¢la ere he

6. Gopant _ FOBPPAZERaHPEdS Flain, RhSed b drGt Gpbigetesed from the
folloSbnggieup N} SbsS@e, Id,8n. The net hod according to claiml,

wherein the step of providing a recording stack (10)

conprises providing a recording stack (10) conpri sing
I
7.3, 1 Syl s AR 85 BH o S
stac]( Q.IG),) c5ﬁpr1§d§,pr@4d1n§& re&ﬁ‘dlnz GtacB010) &émpﬁﬁ)lg ab&hraﬁﬂye)f alternating

diel ”Etcgfﬁd rsg 9 6% g8 ﬂ%,gzg 82\(1\,%3 abtsg%nog o 1X7§§f 60, 64,

68, ’724'767@ 8&288)86) and absorption layers (16, 56 60, 64,
72, 76, ‘80, 84, 88) is fornmed by 2 to 20
dlelectrlc | ayers and 2 to 20 absorption |ayers,

18. 21 Cor pt A ety st Sorditg Uy 1 7P e E)e Blingof Sgraing

dielsbin®d R§érs (4, 15258, $2266] 7007878081 86Pind #¥6#p%ion Idersi6, 56, 60, 64,
met hod accordln to cla|n117 wherein the dielectric

68, 12376+ %), 86nEH) |lfsﬁ)rmed hy 2k 29 didieotrigelasiers asd 2 el 20 ebsemption layers,

prefé’%ﬁgr%&?’ N sbfﬁg_@‘&ﬁg 1a3ye%{1%dg§0tggg‘oarbg&ﬁn5$?a& raend @@s’? ¥er&hbly by
aboum10rdedlectiib ryais 20d PO iabsorptdtElagers.onpri se a t h| ckness

between 0.1 and 10 nm preferably between 0.2 and 5
nm and nost preferably of about 1 nm 21. A naster

19. Substragf, ﬁé@odfa%?rﬁfng% L 377 BdeHaRs erYec?‘ﬁlzl.?fJfr% <r:omprise a

structure, particu y a nmaster substrate
thickneks bxgweers@. & apd 20 hor, ptdierabip dbetwezh rli andtli0amn,eihd opdst preferably of
discs or a master substrate for creating a stanp for
aboyliSIy contact printing, wherein for formng the

20. The method according to claim 17, wherein the absorption layers comprise a
thickness between 0.1 and 10 nm, preferably between 0.2 and 5 nm, and most preferably of

about 1 nm.

21. A master substrate (12) for creating a high-density relief structure, particularly
a master substrate (12) for making a stamper for the mass-fabrication of optical discs or a
master substrate for creating a stamp for micro contact printing, wherein for forming the
high-density relief structure there is provided a dielectric layer (14) doped by a dopant (20)

enhancing its absorption properties for laser pulses.
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hi gh-density relief structure there is provided a
dielectric layer (14) doped by a dopant (20) enhanci ng
WO e®oaeseF pti on properties for |aser pul ses. 22PCTR2006/050005
master substrate according tozglaim?2l, wherein the
dopant (20) is selected fromthe follow ng group: N

Shb, Ge, In, Sn. 23. A naster substrate (12) for
creatin&ha hi gh-density relief structure, particularly

22. a mast efhe sier sbstrate EYCOF@}Pg tlpiiy 2 b weheapip dhe dopanty(Q) is selected
fron S follo@iMg é—éﬁrﬂWSBfG@@ﬁ'sﬁm di scs or a master

substrate creating a stanp for micro contact

printing, wherein for form ng the high-density relief

structure there. is ded yer 4 .
23. Sont ai nivigera el HRL e St o gty st Eimichigh, partcularty
a md3te? S@t5Prated42) fOr Hﬁkﬁfgch dt&hpdfovthe ings- i’abﬁbﬁlﬁblﬁ(ﬁ*b‘iitlbé’l discs or a

relief structure ina recording stack (10) of nmast er
masteq dhstrate doy aggtingestane fdranicio ¢ontags panting, hherein ‘é)r farming the

N

high s PP IR s P06 RS Wi (B sy namocrystas
(34) oW by afi aniealifg pdésact printing, the nethod

conprising the followi ng steps: - providing a

recordi ng stack (10) conprising a dielectric layer

14
4, $ egl) onsg@%}g ?0 ?)E@&H%lhg r(llégllg ?elitef’ %&V\Eﬂ‘a k&ordmg stack (10)
ofa mabﬁ:i' bubstyste (22) patieultudy h)maﬁter Btﬂﬂtrh)ty: (h:r‘.))rfoymalgmga:aner for the
ses ha# % vel engt h bet ween, 250 and 800 .
mas%—%b( icgtiangfiqp lﬁat & QT 2 FAsteR JosHBte iag Tt AtiyUP ﬁa TpigEe contact
prinfifd I Se o} pisi & 1l 181166 inGisfeps 2y €r I ch have
8@ LoRridihe i BliGFiskpsayer (14) which h

experienced a phase transition by an etching process;
- orr ermprorvglmglerercegilwsame})) ofmprisengia dictectric laydré%);

14) which. h t h t
an &1 ohPgBA ek B el R ARG R e Bt aver
(14) %éherev\fsa /lﬁiﬂiplgt (0#) st @ BE fdrined b?)éﬁﬁlyfnk‘lhsek pulBesAStlgPwavelength

| ayer. he met hod accordin a|n125 wher ei n

bet“teﬁ@ 250,andt $hernepartigHariyyeetwaes? Mﬂhﬁ mmandi s present
- \glcf:gr Lleﬁegn({\h%hg Qﬁ@% (29} %@ﬁé vﬁ% ﬁ'ﬂ:ela}/% ‘5(14)5?121?%5& eq(perlenced

a phadeatinsition bl iad@Schitig proest; aene absor ption Iayer (16)
28. The nethod_according to claim 24 or
af t er t FRENQYiREthe gegions(@@kofihe él&!qcmf leyefié‘}) W@Ch have not

expe@ﬁﬁ&é E‘QI%I th &81‘&9 Pidi@ssC! @i m 24 or 25,
erel e etc proces |s st opped before an
underetchlng of reglons of the dielectric layer (14)

that shall nqt .be renoved, occyrs, 30.. The, net hod .
25. accor di R METHOLACRATINEdD Clotm 2 wherpth thedieleeiEicdayer (14) is a ZnS-
Sio) By&' (14)

26. The method according to claim 25, wherein the ZnS component of the ZnS-

Si0, layer (14) is present with less than 80% weight percentage.

217. The method according to claim 24 or 25, wherein the recording stack

comprises at least one absorption layer (16).

28. The method according to claim 24 or 25, wherein after the etching process a

coating (116) is applied.
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conprises a first surface arranged close to the | aser

during the application of the |aser pulses and a
waewonssur f ace arranged afar fromthe | aser deeT/IRROQANS0005

application of the |aser pul sgs, and wherein the

etching process starts on the second surface of the

dielectric layer (14). 31. A nethod for naking a

st arrperp;é40) for the nmass-fabrication of optical discs
29 (50) e Fsthed dcesivsicimg 4 oS whersi the e@b@,gsprocess is stopped

befold ﬁrgie%c %‘f’ %??ﬂ?oiﬂ C(hel(:étg): 2%%%g fﬂag %;a"ﬂ ’fzﬂt bg removed

dielectric yer nmeans
occussipporti ng heat i nduced phase transitions within the
dielectric layer (14); - causing a heat induced phase

transition in regions (22) of the dielectric |ayer

30. (14) Wnehe riHod/ aitiiRihg 16 Hhaird DG of 95 b\ﬁhér%"fﬁéjdlméctnc layer (14)
appl yi ng I aser pul ses; renoving the regions (22)

comptiges di fgstevclrﬂacez:arrmed closelto, thmsmmeh@mpamm@dhalaser pulses

and EREOR SRS o fim G e o P8 P i ST B putses
and tm&lmk cRRRRIProfRestads O RGeddndnaifaé Yt thbHicRidirR! 18JUrTe4).

process; and neking the stanper (40) on the basis of
the recording stack (10). 32. A nethod for making an

o ti caI | Si 0l 1 ow .
s1. 3P A%afod APimadfie ARG A ABRLEh PURAD i
(SO)mhehlmthcrdcmﬁmiﬁﬁrgthéﬁjnoaﬂﬂg stepsas (16, 18; 20; 34) for

supporting, heat induced phase transitigons within th

- diel ect pxoaldl%g/@receﬂl}g stagkid Ph@oraprh%& a fliglegtricdaymiald ‘and means
ol

(16, (1§,4 %Ui,'ﬁlb rﬁg sgﬁd'r%ﬂé& 11%1%@%d ragé ?'gn g@%}%ﬁ ﬁ;by(ﬁéﬂgd'tnc layer (14);

- applyi ngadsmgerhqauinde&d phasmtwansglomha regqnsc(ﬁ%) ¢f2Bg diefectric layer

ol R O LT e RSB  T1
- the regigRsvidg@d réﬁwﬁs@Zﬁéﬁh@ feldcfrid lﬁy&r(li)l&/}nch"lﬁkfg Bxperienced

have not experienced ase transition, by an etching
aphpsedwsmond&kaquanspmmrox 40) on the basis of the

make. ¢ hETRNRE G e By 56 R BT, it o

expeiicndad o ghdbe fr@sitior by af @Rhilproddséltahdg, the met hod
conpri Si t he fO||OMAng steg provi di g a recordi ng
- stack (m%nedhwta@pﬁgma) @f1 the besis pEthe ageordipg atack ().
nmeans (16, 18; 20; 34) for supporting heat induced
phase transitions within the dielectric layer (14);
32. causi ngAaméhad formaakimrarpbival disafd9),thomethod comipeisiag the
(22) of the dielectric layer (14) where pits/bunps
follqwing stgp% t o be formed by applying |aser pul ses;

- providing a recording stack (10) comprising a dielectric layer (14) and means

(16, 18; 20; 34) for supporting heat induced phase transitions within the dielectric layer (14);
- causing a heat induced phase transition in regions (22) of the dielectric layer
(14) where pits/bumps (24) are to be formed by applying laser pulses;

- removing the regions (22) of the dielectric layer (14), which have experienced
a phase transition, by an etching process; or

- removing the regions (26) of the dielectric layer (14), which have not
experienced a phase transition, by an etching process;

- making a stamper (40) on the basis of the recording stack (10); and

- using the stamper (40) to make the optical disc (50).
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renoving the regions (22) of the dielectric |ayer

(14), which have experienced a phase transition, by an
W@ e®hioTe39Ppr ocess; or - renoving the regi ons (2BT/B200d150005

dielectric layer (14), which fave not experienced a

phase transition, by an etching process; and making

the stanp (42) on the basis of the recording stack

(10). 34. A nethod for makin m croprint (52 th
33. et hod Aonethod iﬂﬁgn%l% 3 @tama«?%?gfostnégg cow@f\nrwrlﬁg the method

0) conprising a dielectric |ayer

°°“%§§§é Hé%n , 18; 20; 34) for supporting heat
- induc edpmvahmg ) r@nﬁhmg stack (W0} Eompridivey aldieleetricrlayer|(B4)eand means

(16, qég%Q) r:fg?% 5! n @11?&16 etaaﬁ ugixf ]%}ageb ﬁglgsétﬁorn? nfvilhgg\ﬂ)@éerlectnc layer (14);

pits/b Umm%?a“ﬁeaﬁﬁlﬁu&éa phasd t?a[ﬂ%‘ﬁﬂ)nm{ r@%?&isy(Q@ﬂoﬁ tAS Bielectric layer
pul ses; - renoving the regions he dielectric

(14)Ivd3ee¢ pl@Sﬂn)ranﬁﬂ):are eabe fazsned by @ppl&mgdaqwh pelecs; r anS| tion,
by an etchin rQcess;

Dy A Lt BESSESR o of GERA s et P, SRRk ferenced

a phaseRRasitioh/ By &ttKifg plite@foft chi ng process; making a
stanp on the basis of the recording stack (10); and -

- using t Frenayingdhe regignst(ohefidhe dwbecm%lawr(m Wélm)havesot
th
expie B e rp S By B AR BiodSBanlic] ' e et ho

rica I'SC
conpri st ng t hmakiak lthwdtagp $42) pa:thbazis ol thgregordegodtabknd0).
stack (10) conprising a dielectric layer (14); -
causi ng a heat induced phase transition in regions

s () o A il ) DR L v

stept wavel ength between 245 and 270 nm partlcularly
bet ween 257,.and 266,.nnm. r.e n the r 0 22
Che e ephuin ety Sad U it SRl it (1) and means

(16, ﬂhaﬁ(ﬁ 3l ﬁﬁ%hf)ﬁd?ﬁn@{ea@ﬁld%&é&‘pﬂwe Bh¥wions withih ﬁiéQﬂél&Qn& RSer (14);
i ons” (26) of e dielectric |layer (14) which have

- not ex peausmgcaelceaampihmi@haseammsmomnn msgiens (2)cofi thedielectric layer

R S e A s T b

- optical rehdien cg ﬁ@}egléﬁse(ZﬁPéﬂ”tﬁQ dIeRRid 1861 q14)) &/hichl HaQ¥keXyskrienced
steps: provi a recording stack (10) conprising a

a phasedfangitioncby anyeehipg processapki ng a heat induced phase
transi t onJifk hEFA0% @67 RE aleliutll Bl&T14), Gnidiave not

experienced a phase transition, by an etching process;

- making a stamp on the basis of the recording stack (10); and
- using the stamp (42) to make the microprint (52).

35. A method for making a stamper (40) for the mass-fabrication of optical discs
(50), the method comprising the following steps:

- providing a recording stack (10) comprising a dielectric layer (14);

- causing a heat induced phase transition in regions (22) of the dielectric layer
(14) where pits/bumps (24) are to be formed by applying laser pulses having a wavelength
between 245 and 270 nm, particularly between 257 and 266 nm;

- removing the regions (22) of the dielectric layer (14) which have experienced

a phase transition by an etching process; or
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(14) where pits/bunps (24) are to be forned by
appl ying | aser pul ses having a wavel ength between 245
W@rweA7TBITM particul arly between 257 and 266 P@T/1B2006/050005
renoving the regions (22) of 4fe dielectric layer (14)
whi ch have experienced a phase transition by an
- et chi ngrguicvegSthe réfionsqOo)VoMtbe tietectrRdbpiry14)200ickh havdeot
di el ectric layer (14) which have not experienced a
expesienesd 3 phase franstipny %ihetﬁ-‘@léﬁ Prgess sdess; - nmking a
st anper 10);
SLae! nhdil RO AHBa0) 3 B thilo T ERL LAy Pl 1
37. A nmethod for making a stanp (42) for mcro contact

prlntln d co oII g steps:, -

- Drovi i fgnehod 85 reyeg 9 crieal 88 (303 i mefig SGmbrising e
fono(ulﬁé% §:ic layer (14); cau5| ng a heat i nduced phase

transition in regions (22) of the dielectric |ayer

- (14) whproyiding & tdvordieg :(ta:ak) (18) eomprising 4 diclestticdgyer (14);

gﬁgl g;ggﬂh{ase;}}egf lé’a}l%eidl @aﬁe %@grﬁ)’an\églyg ”%E'Q@gtfﬁﬁ? Hle?ecg*lc layer
(14) fvﬁf@é’bﬁ%&ﬁ}% (REPAre ASbé me@iaytabﬁyﬂig%@ﬁ piilsés ﬁaﬂ'ﬂfgl'a wavblength

have ‘experienced a phase transition b

betwpp@ ﬂ% gncbm:@gsparmularéan@ eanddpoame; ( 2'\e/s) of the
di el ect Hn"fole %g/%lr}s (\221 &J}hg al\é?ec{}%tl géra?‘{ 'v?ﬂS@iia\% eixRerlenced

phase trans proce
aph&kﬂﬂﬁ@ﬂmﬁ%@hn@ﬁhh@gnbassanof the recordlng st ack (10)
38. A net hod for maki ng a n1cro rint L¢hthe nmet hod

- conpri sTewpvingthe segions (39) %fttbﬁgle Frt?vlamrr( Whigh Brve 7Y
Lc layer (14); causing

exmﬁkﬁeat ﬁg%uceg (ﬁﬁggg%égﬁggkﬁgﬁ&fn regions (22) of the

- dielect maklnlga)smmﬁej:MO)\dmethebms Gﬁthmrqcerdj@stad;r(ém ande

{Ng\r/g}sgng%/lﬂ%@{%v%?é]?&é&@ ﬁ%?&%%ﬂ%%ﬂa‘ﬁ rcul arly between

257 and 266 nm renoving the regions (22) of the
dielectric layer (14) which have experienced a phase
37. tr ansi t Aonetbgd for neaking mgfapp ¢éDsfer mikro centadtiptigtingcthe method

regions 6). of the dielectric layer (14) which have
conq%%n%gﬁégﬁgﬁgg&tg ‘Phase transition by an etching
- Processprovaling g retofdifgiitadld@n) éﬁ}nﬁmgnaaaie&cﬁfc 1af@ (14);
recordi ng stack (10); and using the stanp 5 2f) to nake
- the mi cedjsmgs he@t\-;@)luced phase transition in regions (22) of the dielectric layer
(14) where pits/bumps (24) are to be formed by applying laser pulses having a wavelength

between 245 and 270 nm, particularly between 257 and 266 nm;

- removing the regions (22) of the dielectric layer (14) which have experienced
a phase transition by an etching process; or

- removing the regions (26) of the dielectric layer (14) which have not
experienced a phase transition by an etching process; and

- making the stamper (40) on the basis of the recording stack (10).

38. A method for making a microprint (52), the method comprising the following
steps:

- providing a recording stack (10) comprising a dielectric layer (14);

- causing a heat induced phase transition in regions (22) of the dielectric layer

(14) where pits/bumps (24) are to be formed by applying laser pulses having a wavelength
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between 245 and 270 nm, particularly between 257 and 266 nm;

- removing the regions (22) of the dielectric layer (14) which have experienced
a phase transition by an etching process; or

- removing the regions (26) of the dielectric layer (14) which have not
experienced a phase transition by an etching process;

- making a stamp (42) on the basis of the recording stack (10); and

- using the stamp (42) to make the microprint (52).



