Mast er substrates and nmethods for nmastering FIELD OF THE | NVENTI ON The
present invention relates to a naster substrate for creating a high-density
relief stwocbewssparticularly a naster substrate for mekirng2as/sisaeger for
the mass fabrication of optical discs orja master substrate for creating a
stanp for mcro contact printing. Furthernore, the present invention

rel at es Mastér subéthudes dndrm@heusi ot m@steridd gh density relief structure on a
master substrate and a nmethod for providing a high density relief structure
on a master substrate conprising an organic dye layer. The invention al so
relates to nmethods for making stanpers, optical discs, stanps, and
mcroprints, respectively. BACKGROUND OF THE | NVENTI ON Rel i ef structures
that are manufactured on the basis of optical processes can, for exanple,
be used as a stanper for the nass replication of read-only nenory (ROM and
pre-grooved wite-once (R) and rewiteable (RE) discs. The manufacturing of
such a SHEFPEOF T8 ASCENITIOR replication process, is known as mastering. In
conventional mastering, a thin photosensitive |layer, spincoated on a gl ass
substrate, is ill Uherpa¢sent invertion relos koa susttosubstaie fergmeating arhighFdensity
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t he naster substrate is su,bseq[uently covered with a thin N layer. In a

gal vani dngipg sampersppticaldisqseftagnh 38 preropyints gpapectiely.ur t her grown to a

t hi ck manageabl e Ni substrate conprising the inverse pit structure. This N
substrate with protrudi ng bunps is separated fromthe naster substrate and
i s dal | BACKEROENDOF TPHAREVENGIMONt i on mastering (PTM is a relatively new
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the initjal (Prthe. . . .
as used 1n a replication process, is known as mastering.

15 In conventional mastering, a thin photosensitive layer, spincoated on a glass
substrate, is illuminated with a modulated focused laser beam. The modulation of the laser
beam causes that some parts of the master substrate are being exposed by UV light while the
intermediate areas in between the pits to be formed remain unexposed. While the disc rotates,
and the focused laser beam is gradually pulled to the outer side of the disc, a spiral of

20  alternating illuminated areas remains. In a second step, the exposed areas are being dissolved
in a so-called development process to end up with physical holes inside the photo-resist layer.
Alkaline liquids such as NaOH and KOH are used to dissolve the exposed areas. The
structured surface 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

25  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

materials can be transformed from the initial unwritten state to a different state via laser-



witten state, dissolves faster in acids or al kaline devel opnent |iquids
than the other phase does. In this way, a witten data pattern can be
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A challenge of such a material system might be the relatively large number of
recording stack layers needed to optimize the thermal and optical behavior of the recording
20  stack. Another difficulty is the ability to make deep pit structures with such a material
system.
It is therefore an object of the present invention to provide methods and master
substrates of the type mentioned at the beginning that enable mastering on the basis of a

relative simple recording stack.

25
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.
30 In accordance with a first aspect of the present invention the above object is

solved by a master substrate for creating a high-density relief structure, particularly a master
substrate for making a stamper for the mass fabrication of optical discs or a master substrate
for creating a stamp for micro contact printing, wherein an organic dye layer is provided for

creating the high-density relief structure. This solution is based on the finding that organic



creating the high-density relief structure. This solution is based on the
finding that organicdye | ayers which are presently used, for exanple, in
connect i omownaadn7@¢B37R and DVD+R applications are al so suiPCzbhB®os/05486 used in
connection with mastering processes. Theythickness of the organic dye |ayer
I's, for exanple, between 20 and 150 nm and preferably between 60 and 80
nm For &ReMeyeaiWwhidh aRhrescafly ubel, favxamnpRynsdonaé@ionwitCCDFRIanE BVHR t he
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However ,betwéen 6Otdmer80eminodi nents of the master substrate in accordance with

the invention it is preferred that the organjc dye |ayer conprises a
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i s sel ecippHcdtionsn t he fol | owi ng group: AZO, cyanine, phthalocyanine. In
accordance with a first general enbodinent of the present invention the
orgdfi ¢ dye | ayer Howeayvgr mithhother epahogdiraerisaithe masier pubstratgrinaccordancerwither
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pol ycar bonat e occurs at_the dye/pol ycarbonate interface, as it is known as
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In accordance with a first general embodiment of the present invention the
20  organic dye layer is carried by polycarbonate. Such an unwritten master substrate provides
the possibility to form bumps at the dye-polycarbonate interface by applying laser pulses.
This is due to the fact that for some types of dyes, for instance phthalocyanine dyes, mixing
of dye and polycarbonate occurs at the dye/polycarbonate interface, as it is known as such. In
conventional applications these bumps cause a reduction of the optical path length and also
25  contribute to the read—out of a written mark. In contrary thereto, it is one aspect of the present
invention to use these bumps for creating high density relief structures by removing the
remaining dye layer by an etching process. With this etching process the remaining dye layer
is not selectively etched, i.e. both the written and unwritten dye is removed. However,
selective etching is present between polycarbonate and dye as well as between the
30 polycarbonate/dye mixture and the remaining dye layer.
Such a processing of the master substrate in accordance with the first general
embodiment leads to a master substrate, wherein the master substrate comprises a high-
density relief structure formed by bumps created by laser pulses at an interface between an

organic dye layer and a polycarbonate layer.



Such a processing of the master substrate in accordance with the first
general enbodinent leads to a master substrate, wherein the master
substr at ewvoanwi738s3 a hi ghdensity relief structure formedThB200sngasescr eat ed
by | aser pulses at an interface between gn organic dye layer and a

pol ycarbonate | ayer.In accordance with a second general enbodi nent of the
mast er substrate A assedindanid adetond fepetah¥@bBbdinient SthOh@swt subdirste limyer is
arranged above a ,EI ass substrate. This solution is based on the finding
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20  absorption profile in the organic dye layer.

In accordance with a second aspect of the present invention the above object is
solved by a method for providing a high density relief structure on a master substrate
comprising an organic dye layer, the method comprising the following steps:

- applying dye bleaching laser pulses on regions of the master substrate where
25  pits are to be formed; and
- removing the bleached regions of the organic dye layer by an etching process.

This method is preferably applied to the second general embodiment of the
master substrate in accordance with the invention. The etching process can be performed by
using an alkaline etching liquid or an acid etching liquid. Also in this case, the dye layer may

30 be of the type AZO dye, cyanine or phthalocyanine.

In accordance with a third aspect of the present invention, the above object is

solved by a method for providing a high density relief structure on a master substrate, the

method comprising the following steps:



master substrate in accordance with the invention. The etching process can
be performed by using an alkaline etching liquid or an acid etching |iquid.
Al so i n two=20@Ase857t he dye | ayer may be of the type AZOPGYaB200y/63¥368e oOr

pht hal ocyanine. In accordance with a thigd aspect of the present invention,
t he above object is solved by a nethod for providing a high density relief

structure on a mMagrévidiaghashistdrgubstiat: JORpH3TheGH IAET Hpdlgcdrbehatedal@Waftging
steps: providing a master substrate conprising at |east a pol ycarbonate
| ayer caANAFEHUC 8y B¥Yfani ¢ dye | ayer; forning bunps at the dye/ pol ycar bonat e

by an etchi ng. pronsaane Hibs BnE 85 ol TR0, bV FRUSTR e Bupe?, ' 67

by an etching process. ne ccordance wt S
the presadt invention is preferably carried out on the basis of a naster
substrate in accordance \ﬁilth the first ner al _enbodi nent nenti oned above.

I n a_écor'dance wi t He1ROYIBg _qfeﬁ’éﬁ’é‘%ﬂdﬁflal’ yﬁlne‘?é“é\‘i‘%gli’rﬁ(%%qﬁ'ti on, there is
provi ded a met hod 1iRmdiRsd MGicBordhdRAE thethitd'RpB&DT tHeabdcninvOtidafis opt i cal

discs (50), the nethod conprising the follow ng steps:” providing a naster
subst r atprefeably ¢atiedjoutrondhe)basisco fohymadterysubstrateinl agcordanbgevith thadistrpgnérak er

pul ses on.regions of. the master substrate where pits are to be forned; -
r enovi ngel?t??ggﬂ?rgél&%gan alﬁogﬁ's of the organic dye |ayer by an etching

process; and nmaki g abdRdsmca MR@ra Prth BsHebEst the Pesd SnveBESE thérd RSrodtied al N
accordance with a fifth aspect of the present invention, there is provided

a mdOhodn¢tbed fasimakingsmstapperclar theimass fabmisatien elowticaldisds SHgthemeethed | owi ng
steps: - vy di t substrate conprising an organi c dye | ayer;
appl yi ngcoﬁ{y%\é@getgegﬂoﬁlﬁgﬁrfgoé@s. pul ses on regions of the naster substrate
where pits are to phevilliagaankistdr sibstiatedcdnipislilgemadigehi¢ &g laps; of the organic
dye layer by an etching process; neking a stanper on the basis of the
mast er substrat e; 2RPYINg 4ysibikpching laseppiass andgegigrieot the master subistrafe gyhere

pits are to be formed;

15 - removing the bleached regions of the organic dye layer by an etching process;
and
- making the stamper on the basis of the master substrate.

In accordance with a fifth aspect of the present invention, there is provided a

method for making an optical disc, the method comprising the following steps:

20 - providing a master substrate comprising an organic dye layer;
- applying dye bleaching laser pulses on regions of the master substrate where
pits are to be formed;
- removing the bleached regions of the organic dye layer by an etching process;
- making a stamper on the basis of the master substrate; and

25 - using the stamper to make the optical disc.

In accordance with a sixth 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 master substrate comprising an organic dye layer;

30 - applying dye bleaching laser pulses on regions of the master substrate where
pits are to be formed;
- removing the bleached regions of the organic dye layer by an etching process;
and

- making the stamp on the basis of the master substrate.



In accordance with a sixth aspect of the present invention, there is

provided a nethod for nmaking a stanp for mcro contact printing, the nmethod
conpri si ryotzhes/d7edsrowi ng steps: providing a master subsPCAUB2008NRB6SSI Ng an
organi c dye layer; - applying dye bl eachyng |aser pulses on regions of the
master substrate where pits are to be formed; renoving the bl eached regions

of the organi c dydnheyedandy with £deChithgs Jjébﬂ&ﬁﬁépreﬁéiﬂllﬂi&htl@g thde issprovidedn t he
basis of the master substrate.ln accordance with a seventh aspect of the

present qrﬁ@@ﬁdf@ﬁnﬂﬂ%wwrep%mem od eruanTising the foloWIng S8PSH croprint, the
met hod conpri si ng 548 ﬂ'&ﬁet ubstrate
conprising an orggg{;@d‘g’g q%glflég?u apgﬁ,s nﬁfrﬁﬁ-)ﬁdnb’}?% 1%%arZer pul ses on
regi ons -of the muspplyipubethiackingheeepylsdsonacgiohoohthe hmsmshbstreiﬁMer@ t he
bl eached r%ge S of t e organic dye |ayer by an etching process; naking a
s_tan% orPISRE 19, Qmé‘f 'the master substrate; and using the stanp to make the
mcroprint. In aCQ%QﬁH%?neVBIEJ&h@d RigiiHslar ﬁ%%gémé’ﬁyéﬁ erﬁfyeﬁﬁéi&mhgqﬁﬁyeédson
there is provided a net maki-ng a stanper for the mass fabrication of
optical -discs, thenaimgmstampmprthcsbasg; aflthe m@Stbx)wbn@ts,t@ps. pr ow ding a

mast er substrate conprj sin arbonate | ayer carrying an
organic dye | ayer usmé h‘? Q%BEWE% trﬂlépé’\?éfpol ycarbonate interface by
appl yi ng | aser pulif@&sordance Waiadglith @spe@'®H thé Pibseht SnveAdiOn, thdte & preliabd BY
process; and making the stanper on the basis of the nmaster substrate. In

accdPdarmethed fas I@akmgrﬁ stamperdier thefmasp &absicatiemef qptigalrdisasthe meghad dompsisingi ded

a net hod[hé =1 (%ll( gg%sgn opt i cal di sc, the nmethod conprising the foll ow ng
steps: provi ster substrate conprising at |east a pol ycarbonate

| ayer carryi ng an peddding @ rokyseer Isabystiate dopipsing 49 lapisa pdlyddibordieclapal caggingonat e
I nterface by applylng | aser pul ses; renoving the remaining dye | ayer by an
et chi ng 3HrBBHEG dye layer;

- forming bumps at the dye/polycarbonate interface by applying laser pulses;

15 - removing the remaining dye layer by an etching process; and
- making the stamper on the basis of the master substrate.

In accordance with a ninth aspect of the present invention, there is provided a
method for making an optical disc, the method comprising the following steps:
- providing a master substrate comprising at least a polycarbonate layer carrying

20  an organic dye layer;

- forming bumps at the dye/polycarbonate interface by applying laser pulses;
- removing the remaining dye layer by an etching process;

- making a stamper on the basis of the master substrate; and

- using the stamper to make the optical disc.

25 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 master substrate comprising at least a polycarbonate layer carrying
an organic dye layer;

30 - forming bumps at the dye/polycarbonate interface by applying laser pulses;

- removing the remaining dye layer by an etching process; and
- making the stamp on the basis of the master substrate.
In accordance with a eleventh aspect of the present invention, there is provided

a method for making a microprint, the method comprising the following steps:



maki ng a stanper on the basis of the master substrate; and using the
stanper to nake the optical disc. In accordance wwth a tenth aspect of the
present iwoentd/woess7t here is provided a nethod for maki n@Ca/IB@HIPS4BEE M Ccro
contact printing, the method conprising4he follow ng steps: providing a
master substrate conprising at | east a polycarbonate | ayer carrying an
organi c -dye | ayer jproviflip & mdgstd? yilkiras comiisthgeh Rakl:Cpdlpeisinate layaichagighy
appl ying | aser pul ses; renoving the remai ning dye | ayer by an etching
process;anMgaaYhgYehe stanp on the basis of the nmaster substrate. In
accordance with a |

provi ded a net hod fﬁllél?l }{grguﬂi 8312@%1{9%0] ?%?&{a‘? @%cﬁggg%%gllagg%ﬁ? %SZ
follow ng steps: prremoﬁnglglearennﬁmgd)mlbﬁérrbgtm emimgpmcesg, at least a

pol ycar bonat e | ayer .carr n an, oy gani c d r; ng bunps at the
dye/ ol ycar bonat e MR # W ]é?)%?siﬁ‘?fg}h? %tFr F'%@% emovi ng t he

remai ni ng dye |ay€t‘fs1n@fh@§ta1ﬁf)‘%$"id&ﬁe HeQfRfoprint. MaKing a stanp on the basis of
the master substrate; and using the stanp to nake the microprint. These and
ot her aspects of {Thesd andsnhar@apants of theinaptzomewill Her apparentifremiand ¢hicatatad t h
referenceﬁo t he e[n‘?l? n%a(#m qeg B hhere nafter. Furthernore, it is
clear th%t {qﬁ%regcg B FOHRPIRMEE SPFERR %elflﬁ ¥he fourth to el eventh aspects
of the invention rrythBendrblit Rlead Ei4EIHRRBRItIBAS ICRPOARIROyiiPthe Feurgieodi ment s
and details disclosed in connection with the first to third aspects of the

i nvdft i leveaticaspedts efghe invaniiommay be further deyedened cerrpswandingdo 81sal | be deened

to be di e with the
appendi 1S e ST el 1 bR R R Tk BB ERE "
schemat iiaednitipn sdndvillecoimbisdtionx afbk eespéctivieeedtintes 'shﬂlelﬂﬂleaine& m)béiﬂl@ﬂﬁ tedof the
mast er substrate in accordance with the present |nvent|on during processing
by a methesdyi ﬁveadﬁaﬁem@%mwﬁwlmﬁwén’flrlbﬁhe appeyding qlaimschemat i cal |y shows
t he maki ng of a stanper and stanp, respectively;

15 BRIEF DESCRIPTION OF THE DRAWINGS
Figures 1a to 1c schematically show a first example of the first general
embodiment of the master substrate in accordance with the present invention during
processing by a method in accordance with the invention;
Figure 1d schematically shows the making of a stamper and stamp,
20  respectively;
Figure 1e schematically shows the making of an optical disc;
Figure 1f schematically shows the making of a microprint;
Figures 2a to 2¢ schematically show a second example of the first general
embodiment of the master substrate in accordance with the present invention during
25  processing by a method in accordance with the invention;
Figure 2d shows a sectional analysis of the result of a practical experiment
made on the basis of a master substrate in accordance with Figures 2a to 2c;
Figures 3a to 3¢ schematically show a first example of the second general
embodiment of the master substrate in accordance with the invention during processing by a
30 method in accordance with the invention;
Figure 3d schematically shows the making of a stamper and stamp,
respectively;
Figure 3e schematically shows the making of an optical disc;
Figure 3f schematically shows the making of a microprint;



Figure le schematically shows the making of an optical disc; Figure If
schematically shows the making of a mcroprint; Figures 2a to 2c
schemat i caibI2gocatiess7a second exanpl e of the first generalPCeEmbwds/nines of the
mast er substrate in accordance with the gpresent invention during processing
by a nethod in accordance with the invention; Figure 2d shows a sectional

anal ysi s of the rda8gires #f todcpchdhativally shave b ségont eR@mbgle of tHehecdhdsiegeaf a
master substrate in accordance with Figures 2a to 2c; Figures 3a to 3c

] . Fi
schemat i @zhadimeri ofithe masterisubstptgyinacegrdance vathehp presentdrantiengddigrent of t he
mast er . ' ] Qartile | A during processing by a
nmet hod ﬁg%%%lgégﬁhc?%&gm&dt)ﬁq‘t@ﬁ% | nvéﬂ%ﬁ%ﬁ?ﬂ@?{gﬁ%’gﬁgd schematically shows the
maki ng of a stanpdigmaddshawpa secaomed ahalysh pf theirguuiterf Apraticelnexipeximenty shows
t he ki ng, of an_optical disc; Figure 3f schematically shows the making of
a ni ropﬂag‘}‘?to, 59?@%0 m?ﬁer4%lb§tﬁaﬁ%}?a§°i°€rélﬂ“§? %%iv{f%m?é%&ﬂgc-exarrpl e of the
second general enbodi nent of the master substrate in accordance with the

present invention during processing by a nethod in accordance with the
i nvent i AESGREPTHOYUOE PREBIRRIED EMBODIMANTSinal ysis of the result of a

practical experi t made, an the hasj.s .of a_.master substrate in accordance
N h Figures 4a o e frecRshinataly s S ARl el e e mnal ol a 1o
| ¢ scheridgdahént of iRatdrisibdtraXAaRL& dcetwith the pidsefiaR@meibn @ i ment  of
the master substrate in accordance with the present invention during

pr od@s simgeessing byre maslod in ageerdanta nith the inventien, iwheegin Figure Ihehosysihei gure | a
shows t u e 10. untne ' e TR S
subst r st 228 Sifeaf fE Mt BRI M e St PR GRS . 1
after etKifuredc shidwes theshter SulidttealiOeaftcd ebimpgr i ses an organi c dye |ayer 12,
wherein the organic dye is for exanpl e phthal ocyani ne. The thickness of the
organi ¢ dye | ayer The master subsiiaienkd) comppispnan quganig dye faver Hyavhergiagher o j s
carried | | I er eby,
=yl pol b B B QORRI oAy afhey P AR R orBRE Iy HOLRERS 190000
regilén 3Bamblet Henmr Haerorgardy dyd layer 12152 carried by a3 lycarfonntedalyeatl4 hheing a

dyel pol yoarbonaL e, o] ags, 1 Ao iboRse SR 1§ Rtee >

By applying laser pulses to a region 30 of the organic dye layer 12 a bump 20
is formed at the dye/polycarbonate interface 16, as may be seen from Figure 1b.
Figure 1c shows the master substrate 10 after etching with iso-propanole. Both
20  the written and the unwritten dye layer are removed, but selective etching is present between
the polycarbonate layer 14 and the organic dye layer 12 as well as the bump 20 and the
organic dye layer 12.
Figure 1d schematically shows the making of a stamper 40 and a stamp 42,
respectively. The stamper 40 and the stamp 42, respectively, is formed on the basis of the
25  high-density relief structure 24. To provide the metal layer, for example, a thin Ni layer is
sputter-deposited on the high-density relief structure 24 formed in the recording stack of the
master substrate 10. This Ni layer is subsequently electro-chemically grown to a thick
manageable stamper 40 or stamp 42. The stamper 40 or the stamp 42 is separated from the
master substrate 10 and further processed (cleaned, punched etc.).
30 Figure 1e schematically shows the making of an optical disc 50 on the basis of
the stamper 40, as it is well known to the person skilled in the art.
Figure 1f schematically shows the making of a microprint 52 on the basis of
the stamp 42, as it is also well known by the person skilled in the art.



Figure Ic shows the master substrate 10 after etching wth iso-propanole.
Both the witten and the unwitten dye |ayer are renpved, but selective

et chi ng iwopp@sgess7bet ween t he pol ycarbonate | ayer 14 amdTUBR®O®NEA6H c dye
layer 12 as well as the bunp 20 and the grganic dye layer 12. Figure Id
schematically shows the nmaking of a stanper 40 and a stanp 42,

respectively. The RgiaePR] toAR sehémitivall biasipa 4econd esfaplt io¥ Heyfirst genb@l med on
the basis of the high-density relief structure 24. Tq provi de the netal

| ayer, fegpbagdimaens|of themasigrsuljtrateipaccordangs yyithethe gegsensiipvention dureg

hi gh- densj . |, ef t f iy . ' t he
master su ée%ésrl{égéy%né%dl@ aﬁ?‘ﬁﬂﬁgrﬁfﬂs@g&‘t@%ﬁrﬁﬁ%?% %{ %ﬁgv%gféeal |y grown
t o a thimkstersnbgmsb] GuttteatedeFigdfe 2ir the haaster dibstrdied Osifierpeitind landrFigure 26t anp
42 i s separated from{)he %ﬁr substrate 10 and further processed

(cl ednedNOPEMaTEE R SHL 5@”@8 & @i hematical |y shows the making of an
optical disc 50 om@%uaa@&tﬂér&%i@@mhoéﬁm ﬁ?ux‘eba'aﬁd‘i@hi‘oc%&b%ﬁ_ st o the
person skilled in the art. Figure | schemati cal 'y shows the making of a
mi cr opr ithe s@fe andeserabeadas icennettiothwith Fagyesaly, tods, ¢xceptthatl thopolgtdrbématetaydry t he
per son illed.in the art.Fjgure a.to schematical |y shgw a. second
Bl e BreopTRaisE s B ayas 44 Parieh R R, Pt Rtreis »

accor dangigvided &h bhtRonBI £536Mkioh TRALI B tepLsfithdol2hRie A58 ldyar bY toinGBdenod i n
accor da%e W th t%g) i nveﬁ@?on%er ei ndiiléti; gure 2a ?zom?gt he master substrate
10 URt r elsemtioi gure 2b the master substrate 10 after witing, and Figure
2¢ shows the mast %e%ﬁ%ﬁ}s{(&hg 0%95%%%9 iéa%h%@}nsgre c-we%e(fﬁl.rtﬂg%ﬁ)roge 9% Wil
recordi ng stack shown i igure Z2a and 11s processing is e sane as
descri batle majority 6Ltheidga isrdrigindfiygpreseat. PhtHaloclySnin€dyass pire theahost Rfitable dyes

pol ycarbonate | ayer 14 conprjises a pre-groove 24 in_which the bu 20 is
for med. frupmeseringbased pp bpwpifermation; FarBlamay Piscapasteriigs eprdingnis prgferiablys on

top of t . ' i | nly one
bup 20 0 SAOAISuf 4oy bBYEhaTctelae REVEE pRRTHE Phlien PBARUIIRCRTEY e
dye 1i5s qrefgtrodyallydye medenils with tshfficeeny abvsorpiod \ae thisawevdléretheest besused &yl thisdy es
for masteri.n(% based on bunp formation. For Blu-ray D sc mastering,
recor di P9 ef erably done with 405 nm but other wavel engths are al so
possi bl e. Al t houglr;alt bakRGyeNsRBoha aﬁ&lzéiﬁbf £ifd resilt of dYRaciRAEEKpREiDelr t N
sufficient absorption at this wavel ength can be used for this application.
made on the basis of a master substrate in accordance with Figures 2a to 2c. To end up with

the structure shown in Figure 2d, a conventional DVDHR disc was recorded, the metal layer
20  was peeled off, and the remaining written and unwritten dye layer was dissolved in iso-
propanole.

Figures 3a to 3¢ schematically show a first example of the second general
embodiment of the master substrate in accordance with the invention during processing by a
method in accordance with the invention, wherein Figure 3a shows the master substrate 10

25 untreated, Figure 3b shows the master substrate 10 after writing, and Figure 3¢ shows the
master substrate 10 after etching.

The recording stack shown in Figure 3a comprises a glass substrate 28, on
which a metallic layer 26 is provided. The metallic layer 26 is provided to enhance the
absorption profile in an organic dye layer 12 which is carried by the metallic layer 26. On top

30 ofthe organic dye layer 12 there is provided an absorption layer 22 to induce absorption.

Figure 3b shows the master substrate 10 after dye bleaching laser pulses have

been applied to bleach a region 30 where a pit is to be formed.



Figure 2d shows a sectional analysis of the result of a practi cal

experi nent nmade on the basis of a master substrate in accordance with

Fi gur es 2801200680285T0 end up with the structure shown i nPETgBI0e5/2%368
conventi onal DVD+R disc was recorded, tﬁp nmetal |ayer was peeled off, and
the remaining witten and unwitten dye layer was dissolved in

i sopropanol e. Fi gWRigfe 3ashewsdhe aCRRARIsatc| 1Y) asiepviching] fof bxeuseplit 20f%t he
second general enbodi nent of the master substrate in accordance with the

i nvent i dROHuAS mpydesees Bpmdigyre 3c thg prywritten rggion of thecaeanie dye Jaxer Azt i on,
wherei n Li t . | b shows
the mast T S Enc TR e e TR MY way RSB MBS AR corl BORERE
substrate 10 aft erFigireBd schembltiealtyeshomdithgmakiag lof 8 ktampert 40 kadjastempal2,

conpr.i ses a gl ass_ substrate 2 on which a netall.i¢c | ayer 26 is provided.
The et emeetiycly dpne sipmest av? thedtamp Ehremee™eRe SI9Taeher Hw%élapgﬂ@ in an
organi c ﬂma%&%:’reﬁ'e% MMt J0STE %M\)i@éith;@gnee:tjﬁ%ﬁﬁgﬁf é)&aﬁ;ﬂlé}léﬁhm%@i- lafd?id op of

the organfc dye"layer 12 there is provi an absorption | ayer to i nduce
absor pt ispntterFdeposited3im thébigh-dehsitymebefestrusins 20 firmed in thictregordipg stakleatthieng

| | h b lied.to.bl i on 30 wh it.is tob
R T R L T A
with 20 Badaekhblést AEorSseffp 47 ORefstaitiic 48 ©r tHe Ay fstségbrﬁt%l Q@ t he

organi c dye layer 12 are still present and formthe pit 32. In this way a
hi gHOderBastsy spbstiags 1 Gand igrthercpreenssase cleanede gundhied gicd- 3d schematical |y shows
t he maki ng of a st # . Lvel ya. T 0 and
the stamp 42, respsRrysroretitofly hBiR s aliRgRERLbNRAY gisd BF of MERSHS o

relief shésanpest®as itiowpll kowe td the peBbakkillay &rthebar exanple, a thin N

| ayer is sputter-deposited on the high-density relief structure 20 formed
in the recording Jtgg 15schematipallytshpws theanaking ofj pmicraprinty§2 anfhe pasissof
subsequ | @c = ' ' eabl e stamper 40 or
st anp 43[.% %Iﬁ’gﬁé?é%r{)@%@%gﬁt %W%?gp}% I%gso?ss@lgg?lr glt%e "“fromthe master
subdisrate 10 and fHugurbse4a fordecebawatically elaoved seqoud ekadple tof the. se€onglugeaetak

schematically sho t he makj ng of an tical, disc 50.on the basis of the
st anper eﬁ‘%’,o entol fhe magter sp ingeeqrdanss wagLthe proserdnyentipndutng - Fi gure |

f sche rb&@élh%/ by HONShdd R A0BdriaEe HittPthBlifVeRRbh, WhePdn T'fgdi‘é"@a bslsshof the
stanp 42, as i1 1s also well known by the person skilled in the art.

Fi gur es masteroubistrase Hewndteated) Figustvihnshaws doomastencabgrate 80 aftérevidténgyand gener al
Sztr)?ﬁbn?ﬂtgur(e)uctsﬂgws Setn?arste%u str etl% i %&:ﬁglrgQance with the present invention
20 The structure of the master substrate 10 as well as its processing is the same as
described in connection with Figures 3a to 3¢, except that the glass substrate 28 comprises a
pre-groove 24. As may be seen from Figures 4b and 4c, the pit 32 is formed between two
adjacent pre-groove portions.
Figure 4d shows a sectional analysis of the result of a practical experiment
25 made on the basis of a master substrate in accordance with Figures 4a to 4¢. To end up with
an cross section as shown in Figure 4d, a conventional DVD+R disc was recorded and the
written and bleached areas were chemically removed via 20 minutes dissolution in 20 %
KOH. The groove structure is also clearly visible in Figure 4d.
The master substrate and the methods in accordance with the invention can for
30 example be used to make stampers for the mass fabrication of BD-ROM and BD-R/RE discs.
Finally, it is to be noted that equivalents and modifications not described

above may also be employed without departing from the scope of the invention, which is

defined in the accompanying claims.



processing by a nethod in accordance with the invention, wherein Figure 4a
shows the nmaster substrate 10 untreated, Figure 4b shows the naster
subst r at ew0Qo@fa7ess7wri ti ng, and Fi gure 4c shows the masPem/IBuoSHI4A¢e 10
after etching. The structure of the nastgr substrate 10 as well as its
processing is the sane as described in connection wwth Figures 3a to 3c,
except t¢AIMPe gl ass substrate 28 conprises a pre-groove 24. As may be
seen fromFigures 4b and 4c, the pit 32 is fornmed between two adj acent
pre-groove portions. Figure 4d shows a sectional analysis of the result of
a practical experinment nade on the basis of a nmaster substrate in
accordance with Figures 4a to 4c. To end up with an cross section as shown
in Figure 4d, a conventional DVD+R disc was recorded and the witten and
bl eached areas were chemi cally renoved via 20 mnutes dissolution in 20 %
KOH. The groove st \ d. T ster
subst ra'?le and the Arrg{% olcrjglbls%atg a‘%géet néat}hgftlﬁ \%lrl] f%%h&én;éhp?%?a%iznpl e
be used atmasﬂﬁkﬁbﬁtaﬁ’rﬂﬂb Sorfrﬁdknﬁ@@ stﬁﬁxpér foa kel s Ifﬂ‘fho@ﬁow dithidistsBPaR/ RE
discs. Finally s to_be noted that equival ents and nodifications not
descri béaasawvhs%foa Fregtipga SAPJORRIGHP CoRIAs PEIBHAS tYhEEeIn 2B RrgaRic dyedpest of

the inv ing clainms. CLAIMS: 1. A
e{u%jig ate br?%ﬁfgﬂhg(ﬁ H&n&%ﬁfﬁlﬁf ensi 4

mast er r creating a ty relief structure,
partiscul arly a rraster substrate (10) for making a stamper for the nass

fabricatjon of optical master sub e for creatin tanp for
mcro contact pri 9%@ Sérla?@ diaénﬁa]a)}’@rere(ni eqrganﬂ)‘rgg‘(ﬁi%&f for
creating mjﬂ%nlgprg;gsgl?ﬁﬁmtmwgggdrﬁte_structure 2. The master substrate (10)
according to claim wherein the organic dye |ayer (12) conprises a planar

| ower surface. 3. The master substrate (10) according to clain11, wherein
the orgapic dye | 2). C es a ooV e Iome sur ace. 4. The
st or “chbst rate (ABmAEE YD o Sl io YRy E e e B Burgan: o
dye 1loay g2 dotprisss apfeegbsakdflbwei §rtacéol | owi ng group: AZO, cyani ne,

pht hal ocyani ne. 5. The master substrate (10) according to claim1, wherein

the organic dye layer (12) is carried by polycarbonate (14). 6. The naster

substratg (10) acegldhfith:sbstafd (Toylacchfifie o1l Wittt teURR oF Meorganic
dye layer (12) is selected from the following group: AZQO, cyanine, phthalocyanine.

15 5. The master substrate (10) according to claim 1, wherein the organic dye layer

(12) is carried by polycarbonate (14).

6. The master substrate (10) according to claim 1, wherein the master substrate
(10) comprises a high-density relief structure formed by bumps (20) created by laser pulses at
20  an interface (16) between an organic dye layer (12) and a polycarbonate layer (14).

7. The master substrate (10) according to claim 1, wherein the organic dye layer

(12) is arranged above a glass substrate (28).

25 8. The master substrate (10) according to claim 1, wherein the master substrate

comprises a high-density relief structure formed in the organic dye layer.

9. The master substrate (10) according to claim 7, wherein a metallic reflector

layer is arranged between the glass substrate and the dye layer.



(10) conprises a high-density relief structure fornmed by bunps (20) created
by | aser pulses at an interface (16) between an organic dye |layer (12) and
a pol ycarwonai7bssyer (14). 7. The master substrate (10pCaaBzosiiigest o cl aim
1, wherein the organic dye layer (12) igyarranged above a glass substrate
(28). 8. The master substrate (10) accorérng to claim1, wherein the naster
substrate conprises a high-density relief structure formed in the organic
dye Iayer 9. The naster substrate (10) accordi to claim?7, vvherel n a

met al i clO ef | ect orlhedyaster isubsirateQharcatingtorslai grhsfssngub%aomtw@ aYfd t he

dye | ay ief(p0) according to claim1, wherein an
absorptletg% ayer F;Eg')%ﬁéfgllrér El 1nz:}top of the dye layer (12). 11. A

met hod for providing a high den5|ty relief structure on a naster substrate

10) _conpr ng an or i C | ayer 2 t he nethod co ng the
tou)éwﬁ'& !stSIepg a%ﬁteat HI BV‘&Pgéchﬁé ‘%Sété’éFh‘ﬁGFfE%tEfeo‘?M ISI %ﬁ%‘} of the

mast er g'iﬂ?):}édn%rﬁuf(g r@ﬁﬁé ByPlayer (ﬁ@?lhe%@thb@c ?ﬁﬁﬁgﬁfé foﬁ&fé‘m@%{’é@y' ng the
gions (30

bl eache t he ofganic dye | ayer by an et ching process.
12. A nethod for pppkymg dyg bdedehinh labenpulsgs angkgiehs G0) ot the measten sebstratst er

substrate. (1 t.h t ho r'_si g the follow ng steps: providing a

mast er B)SWB%{FQIthaEeWS’F%Oﬁeéf | east a pol ycarbonate | ayer (14)
carrying an or ganlrémgtﬁﬁ% t}féytqéacﬁé@}egld‘ﬂar(m)rtﬁtmamé aQé lagbr (tm)e dyanetchm

dye/ pol ycarbonate interface (16) by applying | aser pul ses; removi ng the

r endiOni Myoepy® | ayer by an etching process. 13. A nmethod for makr ng a
stanper (40) for the mass fabrication of optical discs (50), the nethod
conprising the follow ng steps: providing a nmaster substrate (10)
conprisireg an or g&nh@t}d;yt%t pryeididgla?high dpi¥ityirakefdiactotecgcdinager abstratpul ses
on regi ons 530) the master substrate (10) where pits (32) are to be
for med; (10} ¢thed corapmgingthedallowige 61685 30) of the organic dye |ayer (12)

by an et_chl ng pro i 4 he
Y er bt ate ﬁ%\?@m@ 3Bt 0GRS 16§ ARSHsidg M IeddNa pO§cdBSate Rled
15  (14) carrying an organic dye layer (12);
- forming bumps (20) at the dye/polycarbonate interface (16) by applying laser
pulses; and

- removing the remaining dye layer by an etching process.

20 13. A method for making a stamper (40) for the mass fabrication of optical discs
(50), the method comprising the following steps:
- providing a master substrate (10) comprising an organic dye layer (12);
- applying dye bleaching laser pulses on regions (30) of the master substrate
(10) where pits (32) are to be formed;

25 - removing the bleached regions (30) of the organic dye layer (12) by an etching
process; and

- making the stamper (40) on the basis of the master substrate (10).

14. A method for making an optical disc (50), the method comprising the
30 following steps:
- providing a master substrate (10) comprising an organic dye layer (12);
- applying dye bleaching laser pulses on regions (30) of the master substrate
(10) where pits (32) are to be formed;
- removing the bleached regions (30) of the organic dye layer (12) by an etching



14. A method for meking an optical disc (50), the nmethod conprising the
follow ng steps: providing a naster substrate (10) conprising an organic
dye | ayerwQ2a)6/07285p1 yi ng dye bl eachi ng | aser pul ses on PeFIBI®5/(RG)8 of t he
mast er substrate (10) where pits (32) ang to be forned; renoving the

bl eached regions (30) of the organic dye |layer (12) by an etchingprocess;
maki ng grééesstper (40) on the basis of the naster substrate (10); and using
the stanper (40) to nmake the optical disc 15. A method for making a
stanp (42) for ni é‘i“ﬂﬂ%%ﬁta@?efdﬁph?ﬁ%ba@lﬁ@ %t%&?rébl?ﬁ&atesﬁ fljapde fol | owi ng
steps: providing an organi c dye |ayer
(12); applying dy?'%?§%§ﬁ| g Ias &%ge% §B¥g§?§g2 (30) of the master
substrate (10) where pits (32) are to be formed; - renoving the bleached

o 30" 52 i (S i 3 Ao BrcElLb . P555n
met hod f&;nﬁ;rg{ﬁgqge BIBWHLRENt (52), the method conprising the follow ng

steps: providing a master substrate (10) conprising an organic dye |ayer
(12); applying dy@rdwlélaglmng;tdras‘mtram(llQ)aeomprlsnmmmrgar(lsdye biyet H&);nast er

bstr at 10) wh f he
Fegi ong (30) bf ¢ REP g bR doser pilfes RSERhs COTRY I haE s B R g
st anp (A@@)Qﬁergbgspggla&@fbetfbﬁnémster substrate (10); and using the stanp
(42) to make the mcroprint (52). 17. A nmethod for nmeking a stanper (40)

f or 10he nass fabrlféla@YIB&ﬂ@fbleﬂfy‘hﬁ@@IgIQﬂSé&) qfshﬁ)orgamedmlabrgdlabqu gichiggt he
fol | ow Bg etsg%d providing a master substrate (10) conprising at |east a
pol ycar ate Tayer (14) carrying an organic dye layer (12); form ng bunps
(20) at -t he dye/ pahakigy the Bah® (4D} 6 fhedasif d6)hehiyasapgliystrag: (1aper

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

- providing a master substrate (10) comprising an organic dye layer (12);

- applying dye bleaching laser pulses on regions (30) of the master substrate

(10) where pits (32) are to be formed;

- removing the bleached regions (30) of the organic dye layer (12) by an etching
20  process;

- making a stamp (42) on the basis of the master substrate (10); and

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

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

- providing a master substrate (10) comprising at least a polycarbonate layer

(14) carrying an organic dye layer (12);

- forming bumps (20) at the dye/polycarbonate interface (16) by applying laser

pulses;
30 - removing the remaining dye layer by an etching process; and
- making the stamper (40) on the basis of the master substrate (10).
18. A method for making an optical disc (50), the method comprising the

following steps:



pul ses; - renoving the remai ning dye | ayer by an etching process; and
maki ng the stanper (40) on the basis of the master substrate (10). 18. A
met hod f oworrads/atgesan opti cal disc (50), the nethod conpPCIiRLos/h3é0l | owi ng
steps: providing a master substrate (10) jgonprising at |east a polycarbonate
| ayer (14) carrying an organic dye layer (12); form ng bunps (20) at the
dye/ pol y.car bonat e prewiginf agRastct @ibstyite1 D) dorRtisifsaleddth peiycarboriatdyémng t he
remai ni ng dye | ayer by an etching process; making a stanper (40) on the
basi s oﬂ:ﬂh@“ﬁﬁ&i%¥m§@H§QV%F%EK@g¥; and using the stanper (40) to nmke the

optical disc (50). ﬁ"5§ Egg J R t act
printing, the net rf%lgfil%g%rrpr %I n aﬁﬁ% d?%?%alﬁaﬁit?ggesﬁégz%@?ﬁi%Bﬁg%gét}er
subst r atpmiged0) conprising at | east a polycarbonate |ayer (14) carrying an
organi c dye layer (12), formng bupgps (20Q) at the dye/ polycarbonate

i nterface (16) by rg‘ﬁﬁ?’%}gﬁ&mﬁ’? n @eslééﬁr%yalnéﬁ%\lﬁg‘»ﬁ%[’??é remai ni ng dye | ayer

by an et.chi ng proGeasns ARSmEBKUDTol 8 balkid BPiHeARast? Qubdhate}@s); an@f the master
substrate (10). 20. Amethod for” making a mcroprint (52), the nethod
conpri si-ng t he folusimgithgstamperg40) topnakeithi¢ opfical diss(¥). substrate (10)
conprising at |east a polycarbonate |ayer (14) carrying an organic dye
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- providing a master substrate (10) comprising at least a polycarbonate layer

(14) carrying an organic dye layer (12);
- forming bumps (20) at the dye/polycarbonate interface (16) by applying laser

pulses;
15 - removing the remaining dye layer by an etching process; and
- making the stamp (42) on the basis of the master substrate (10).
20. A method for making a microprint (52), the method comprising the following
steps:
20 - providing a master substrate (10) comprising at least a polycarbonate layer

(14) carrying an organic dye layer (12);
- forming bumps (20) at the dye/polycarbonate interface (16) by applying laser
pulses;
- removing the remaining dye layer by an etching process;
25 - making a stamp (42) on the basis of the master substrate (10); and
- using the stamp (42) to make the microprint (52).



