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mahyf acturing a substrate for use'i W a stanper nmnufacturing process, as

we S R h£ obtained by using such a nethod. 5 The gFEgERIn0s72
' '6?“?§?g?%§ to a method for

I nVvent'i na_gfacturing a substrate_[.t{Ccp"&,8 k.

IV et 0 acrrnc kri 2-Gr aeconrbng cfoct kg 'P'&‘)’(’L“‘FEF’?QS‘M@ h e 1 gein I@
to a bstrate r ffianklf4E4ur-i fig rand to a nmethod for manufacturing a
stanper to be wused in producing optical discs, conprising the exposing,

devel opi ng and 10 heat Angtdpd af aghdrredentiningea substnatat farasseddnacokamper

onto a substr

te. .From JP-58-0770 there_ i,s_known pet hod for enhapcing
Che’ Cont dBOUTATEHTINB PEICeSSpnet oFILi 85 1| TURCBURER GGET Y BYcPSL (RN ng
reaction gfhapqappl ying a thin photoresist coating to a glass substrate or
to a reflective filmpresent on the substrate. Thus a reflective film15 is
first formed on a glass substrate, after which a photoresist filmis
coated thereon in a th%ckness of .abouyt. 100_A, By incre siqg t he .
tenpePature, a cross-| i HkiPNESE (;%i’r’Pga’i?r]B%ﬁzéé yrekaesh _‘%ﬁlft}f‘ 198,

. . P 1 X L L (a W . leay § Pl
and a ph°t°r§ﬁﬂﬁ%?aéél a G ekness o abodt 2 S0
the thus ctods-11 nke Il ns, fol lowed by exposure a
thereof . Thaenbidh ubtthesiorenréhaes "B PrabstietakhidiiGerRiddInas RGNS
t he i nfluence of the crossld€rked undercoating on the photoresist film that
i s final | yrargfpeturipgserecasd Yand citopemethost ferImeautesturong aa r5tamper ket ben
that is recorded | .geonset.ri ct . e, n particul sai d
geonetric 'ésterdu&[’uéﬂoa%féggoﬁlgkg @%E%T tcgégngrﬁ]dé\(ﬁényie, E‘?\‘B?%W%pi ?é';ve&?%"}ﬂ raﬁ'ﬁ‘ged
i n cqpcentdagahg W @ pRotsehsi @vepfinal that BasWbebAC®adbd dntBSPeEbsmeatepti cal
disc. Also grooves are used as the structure of optical discs. Wen | arge
nunber s of From JP-58-077044 there is known a method for enhancing the

contact intensity of a photoresist film by producing a crosslinking
reaction after applying a thin photoresist coating to a g]asé substrate
or to a reflective film present on the substrate. Thus a reflective film
15 is first formed on a glass substrate, after which a photoresist film is
coated thereon in a thickness of about 100 A, By increasing the
temperature, a cross-linking reaction is produced between said two films,
and a photoresist film having a thickness of about 1,000 A is coated onto
the thus cross-Tinked films; followed by exposure and development
20 thereof. The said publication does not provide any information as regards
the influence of the crosslinked undercoating on the photoresist film

that is finally to be exposed and developed.
Optical discs contain information that is recorded in a
geometric structure. More in particular, said geometric structure
25 consists of pits and lands, which pits are arranged in concentrical
circles or in a spiral in a surface of a respective optical disc. Also
grooves are used as the structure of optical discs. When large numbers of
such optical discs are to be produced, however, a stamper is placed in
the mould of an injection moulding machine, after which the optical discs
30 are finally metallized and provided with a protective lacguer and a label

or print.
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such optical discs are to be produced, however, a stanper is placgg éa t he
moul d of an injection noul ding machine, after which the optical d g % ‘
are final lwowessksi zed and provided with a protective | acqugrpR{¢dsdabel

or print. %3 SEP 2003 WD 02/09103 PCT/N LO |1 /00.172 2 The stanper

manuf acturing process as referred to in_the introduction is known per se
fromthe prior Dutch patent appli cation€ nos. 9400225 and 1007216 filed in
the name of the present applicant, according to which process an
unstructured stanper phétEampen bW agtursngnpearess epar sefanredonpr iseshe he

Char i o yoreroBieeteR Joc ARGheRc sBotedy 8 RBuad lrchnartatsrash fetibit e

onto a thues proAeres!, andINYOy 2 Urigdd ST AMBRY minet 8F Whe C é%*éﬁ&o?@ﬁii%fan{,s
selectively exposed to |aser light, after which the selectively exposed

phot or esi 8ecaridipg i t0 1ehicbapeecessd agubssiyuentttey isthegavalglatexpespeparedal |y,
t he i.nt egrﬁaJ |y exgosed photoresist is g%\éel oped so as . to provide the
st ruct ur el FrATEPRETEIONt CPARTIRAT chNe s CEqApdBGUART | positied cophinteotii arct

stanper gk g NG {ieeR) 0GgSS | ur tly.used, in respect . of
whi ch the present a@m izdg‘:\t %\ﬁgs %Hrag}r’\{'éesés&t{:rﬁi%pai{séntf%o. tfoog‘?%‘:%é%-r e, a
stanper 1S5uliseqbentitgd di megatiweophatavesket pubsddtatie ohYo NBaRfUST preparby anNi C

process. The substrate that is used thereby actually consists of ‘a

circul ar WITRErturgds stampernpl atedi whighePhotorgsdst Z0Gepactivgln exocskdets of

about 300 ' i ovol.ak:-.hased photaresi st has, been copated,
usi ng an ]%ﬁ%‘es]ﬁghal \Qget(r\e? %Zﬁ} %c iscﬁlef)?wgi d C&RHE, ic?ﬁof%'iﬁe??tvﬁi‘ , 13N
accaont ofied@di tawdt MiubsB@smt1 gannedna1Pe eopsieder §dnhPiPe fhe o 1S
to forma suitable surfgﬁeg] _o%to % chb}tehe sElb(s)gvol ak- gase}lc)f p ot g‘r?ggélgglﬁgyan be
coated. ¢¥pospe Dhederpsdat Ssepdeveloprd DSR psocEssprividephtheor esrattuféed m

that h oat tq.the substrate is selectivel d b f
acor 11 IRETH s L8Ry | Roa RS AU o PEBH | 11 o tpBedaTSFol StaPH t he

xcept fon ot R Bt br e e pa T ket R ook i el the
subst r at ePTeS&Nt appdtioardsives Qrasted dukcls pasemient. | Y00t06enetbrey alsitagpén
15 is formed directly on a nickel substrate by means of a galvanic process.
The substrate that is used thereby actually consists of a circular nickel

disc having a diameter of about 200 pm and a thickness of about 300 pm,

onto which disc a novolak-based photoresist has been coated, using an

adhesion layer. The function of said adhesion layer, which, on account of

20 its thickness, can only be considt?red to be a "monolayer”, is to form a
suitable surface onto which the novolak-based photoresist can be coated. ﬂ

In the subsequent step of the DSR process, the photoresist film that has |

been coated onto the substrate is selectively exposed by means of Jlaser

light, and subsequently heated and integrally exposed. Following the

25 developing step, removal of the photoresist takes place, with the
exception of the photoresist posts that remain behind on the nickel
substrate, Sajd photoresist posts are subsequently hardened by using an

exposure step with a wavelength in the deep UV region, followed by a

heating step at a high temperature (hard bake) so as to strengthen the

30 exposed, and- thus crosslinked, regions additional by further crosslinking

of polymer chains. A stamper obtained by wusing such a method thus



exposure step with a wavelength in the deep W region, followed by aj 003
heating step at a high tenperature (hard bake) so as to strengthen the 0Z
-exposed, WAGHOMYS crosslinked, regions additional by furt W&T’@r'ﬂ@gﬂﬁnkl ng

of polymer chains. A stanper obt ai ned by using such a method thus WO
02/09103 3 3 S P 2003 PCT/NLO1/00-t72 conprises a nickel shell including
photoresi st posts. Further hardening of the photoresist posts makes it

Possi bl € chiiyiisadug en idkd1eank) PARLIudi B! iRABrEM SFEBOSLSO FaHHAranGHRARRG
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which is usrﬁlnthermu I njection noul ding machi ne for

mass- pr odticithg EhbteplsistispostsReskesy cit massshiewtd hatodded eat s]eastch0ds
stripes and, stains, may be introduced on the surface of the nickel
subst r at é’EEIUrqaﬁgbth@ar&aIQfaﬁPEh pr GEaEReT, | Whedhd scHged Whithedepwid: 8Tcah be

det ect ed y [ge,% f hal ogen 1i ght.
After thei (gn%ﬁcﬂf]@ﬁﬁg%@%hﬁe ig "ﬁg? I"ég‘té&.’ﬁg B process however,
suchg defects will 10 mefa@mrp hasThipwRhenatreRiefed s , assithedast ostre peauaad by a
| ocal difference 15 in the diffraction pattern, whi ch pattern is forned by

t he stru@ttarflaﬁ,ofﬂaJIph@tUrte'QdEtEEdeSt@E st fagal 9f tthe muﬁieﬂi éybsiireteet#tgrmg
sen5|t|v ifferences in_the diffractipo e electric
ST onnl { bk oq frang €L ARG s T o 4R st RTRGT, Ban b BeRPrd oeC R
substrat Sbé T eSQRLER: hSOYEh B@Wﬁ A, areadithy dves
occur |nqﬁﬁr&%§ot o?’gﬁdlkgt @%r% du%]?%grﬁgt%tqe expggure stgp ‘of the stanper

manuf act ulesogi fedopescessSag dteparidi thg BAR gepceds chomrcmhddeﬁectx afiliéct i on
of the ssgstrate result in the occurrence f alternatin nd | ow

expbSur e VAUr Y | SPAFSPRGIOMAROT S cATFEET o1 PReCIUSEASPY s Oaﬂgcﬁ'rfgefiﬁﬂfeof
whi ch ph%o&ﬁé'&{ff%é{%rf) fér‘ﬁg#rﬁrch P ARerRNEL q’oﬁ'ﬁe@'bg”%hé‘r?tru@flﬁ@t bl 1y

obtai ned, which is Gnaesi r e object of the pres Invention is thus
t o manuf qmbumeeswtsqtmmat eNo‘toronjgre tie ahstanpeye mesuf eotyr segipivceds, in

particular in the DSR process, wherein the quali té’(pgf t he substritfe in the
st anper tdiaﬁferezvserswé\x@ﬁtd:hﬂﬁrycﬁdloaonﬁ&éamssbét &seofae)estfisrtianat . Trafot her

obj ect ofythe, Biaselin bAVEL Sy ThB RN TEY Bf the substrates.

15 Additional research has moreover shown that standing waves
occur in the photoresist film during the exposure step of the stamper
manufacturing process. Said standing waves, which are caused by
reflection of the substrate, result in the occurrence of alternating high
and Tow exposuré energy levels in the thickness of the resist, as a

20 result of which photoresist posts of irregular shape and dimensions are
eventually obtained, which is undesirable.

The object of the present invention is thus to manufacture
a8 substrate for use in a stamper manufacturing process, in particular in
the DSR process, wherein the quality of the substrate in the stamper that

25 is eventually produced is of secondary importance.

Another object of the present invention is to provide a
stamper, which stamper has an extended technical life span in comparison
with the DSR stampers that are currently commercially available.

Another object of the present invention is to provide a

30 method for manufacturing a substrate for use in a stamper manufacturing

process, wherein it is possible to abandon the monolayer that is



stanper, which stanper has an extended technical life span in conparison
WORHDA-PBODSR scanpers that are currently commercially avail abl €. 3AEBQWL010047'
obj ect of the present invention is to provide a 30 nethod for ‘
nanuf act ur WiEy024988fbst rate for use in a stanper manufact uri NgPCPNLDESE472
wherein it is possible to abandon the nonol ayer that is 02-07-2002 3 S E P

200N L010047 WO 02i 09103 PCT/ NLﬁlDASD?4§.2 zpew f':r 4 currently being used
as an adhesive. Yet another object o he invention is to provide a nethod

for manuf [ bstrate for_pHse.in a stanmper nmanufacturing process,
whi ch net %@hg?g{ﬁg’aﬁﬂs %3561 qsnaﬁu% €a"¥&nner that the negative effect of 5
standi ng waves, in parydiiadhgtndrhebpasi td fs ' f . STV

the formation of the photoregi sr? poststdifgIEk.riné)n1ink1’gfz?teidﬁ.n"t %eﬁ{n&?&? éjasa (r?rg]tg&?ed
to in the font madifatt o rigs a asubsitdatey forousdieinpa esemiper mMeBOTACHUreh@ prjcess zed

in that 10 afwass ¢ i P9 nn 15 the thickness of the crosslinked
under coat #Rgcimethep by Gagried dditedn swichhatmannge Hiead rthen nagaitiye i efifecsi of

The cosi r SHEHBER WBvhy ar PrkERuIRR B, o lE PR 6T Thd S B i RRed iz 00ms
al ready said Reiuteon ' thi Uotb skabbs: 0L rififiizebst rate under goes an

endl ess nunber of reflections at the ihterface etween the resist and the
surroundi ng at nospher eTheamdtldd asarefderedi bb eif abe beirogedrtilone s esdirdang
t he substrat Said entering and exiting |ight waves interfere in the

resist, ang gh_@op"_@éleﬂéd‘i“fﬂ PR ehiraceriZedoan i thato Fhegrethwdcrompisesetoice

| eads to EMLQ_W the intensity of the energy that the resist
recei ves across the ‘ckness of the film layer. By selecting the
t hi cihess of sai d undedx.ofiaithfig—ii e Wetrted SRk S68H Rl

so that the maxi mumenergy intensity

Ao)—subjecting—the—undercoating—applied —in—step—al—to ¢
: ik s oms_and/

15 M%@%%m—m»—#eﬁﬁmww the

thickness of the crosslinked undercoating of step b) is selected so that

ri g

the maximum energy intensity during the exposure step of the stamper
manufacturing process occurs at the desired post height of the top
coating that is to be developed.

20 As already said before, the light that falls onto the
substrate undergoes an endless number of reflections at the interface "
between the resist and the surrounding atmosphere, and also at the
interface between the resist and the substrate. Said entering and exiting
Tight waves interfere in the resist, and a so-called interference curve

25 is formed, which interference leads to a variation in the intensity of
the energy that the resist receives across the thickness of the film
Tayer. By selecting the thickness of said undercoating, in accordance
with the present invention, so that the maximum energy intensity during
the exposure step of the stamper manufacturing process occurs at the

30 desired post height of the photoresist posts of the top coating that is

to De developed, the position of the interference curve is shifted so



‘the exposure step of the stanper manufacturing process occurs at thg SEP 2003
desired post height of the photoresist posts of the top coating that is to
.be devel H%’“"clﬂg position of the interference curve is sRUT{N1481723 S E P
2003 WO 02/ 09103 PCTINLO /00472 5 that the maxi mum val ue of the destructive
interference does not occur in the region of the desired post height. Thus
a top coating is obtained fromwhich reproducible photoresist posts having

a desi re%ﬂe'tﬁbtmé}ﬂﬁlun’i vlsi fedhehaper rpat ke i PRIFeRefte Bodd %’!%&'ﬁ?b%ed
photoresist is preferred as said suitable, crosslinkable chem cal

conposi t tlon. rdgioaddf t then desiréhtpost hei génksoTthoasltbbecmatmgemsfmh:tamed

enbodi nents to _use a terial which conprise novol for ex | e pure
novol ak. Trem i iEh nﬁwbére pRRILERS b pasaﬁnawﬂua 3@ aﬁ.ﬂﬁa 810 a

heat treglrEny, sﬁd‘}ep%ﬁ b%ubﬁfm%da t enperature ranging from 150 -- 250 T.
Such a tenperature range w result in three-dimensional crosslinking of

t hespol ymer chains ofs hblﬁ)lthlkemgéw phetEpesidti 08 medera@dasi sait epitgblenhi ch
undercoating will mask any defects in the substrate. Accordi ng to a_speci al
enbodi rreﬁrosﬁﬂwh@bk@re@@wcarbt ﬁef@ommrstelm byddii &iqmar £9 eah@tw y i&siaigoan

exposure_ste inp n the . wayel en th ranpge The
exposur PO Es Th eI apih sy UE BT MRERGS] Piieh csBIRUPE o( op
is carriggyv@ul, |fbrp@&§m§|lél Bhravib & dkot at i ng and/or heatl ng the substrate.
Si nce the crosslinkable chem cal conposition has 20 undergone a

cr osslinking reactiodtiis SImepartI)puiehe préfiesred dostamiyedut cdapasi bydnsmg not
or,only to in the solvent that is used in t

ol.ubl
Shdbosendi NER: ek €7 P Ee i iR TEAEMH Bt o9 de (ATPRIALETS) THRILR o Lo
the presesy moidiode, (fent fLRPLERRTLEI Sandd vl dr"e%h?ﬁ’ {P RrBEAiokhORARIL |0

an ‘addi tional step d) is carrie ut at such a tenperature
t hat no croscs]hmhkmgwgafofthehpo1ymieotdsaama ot vichenahaniicall tdemamnalpre‘aldipdbeen
applied in step t ake pl.ace. This neans that d
particul aF TR Pid ndgrcoatmg wﬂ-{ mask any de}ects P the gubstrate.
Accordmg to a special embodiment of the present method,
15 step b) is carried out by using an exposure step, in particular in the
wavelength range of 200 - 320 nm.

The exposure time is in particular 5 - 180 seconds, whéreby
the exposure step is carried out in particular while rotating and/or
heating the substrate. Since the crosslinkable chemical composition has

20 undergone a crosslinking reaction in step b), the thus crosslinked
composition is not soluble, or only to a small degree, in the solvent
that is used in the photosensitive material that has been provided in
step c).

Accordmg to the present method, the top coating is

25 subJected to a heat treatment in an additional step d), which step d) is
carried out at such a temperature that no <crosslinking of the
photosensitive material that has already been applied in step ¢) will
take place. This means that step d) is in particular carried out at a
temperature of maximaily 130 °C. The solvent that is present in the top

30 coating is removed by carrying out step d).

For the present invention it 1is in particular important
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tenperature of maximally 130 C. The solvent that is present in the top 30

c@E-ppepoog renoved by carrying out step d). For the present i rjv§hR 108 INLh$0047
intparti.cul ar inmportant 02-07-2002 5 10 3 SEP 2003 N LO1 0047 WD 02/ 09103

PCT/ NLal / ORAYda/dd§dst -1 f T 6 that no crosslinking reaction wllpdgkeop in
the top coating of the photosensitive material, because said top coating
W ll be structured in the further DSR process so as to formthe

above-descri bed photoresi st post ey tspeci al embodinment it is desirable
to subject the substrate to a preparation step prior to carrying out step
a), which thatepar aetdsshiskieg ceaqhipsesitThdake guicagiof thehdopubedtiange ofndhe
possi bly the appl.ication of 1’:’ln adhesi on | a¥er for .the _rogsl | nkabi .e.

¢ SeBRUSE 141 dEom, COREANG) Wi T BeosERAGEASEdS deh

| OHE LRETT 3« SRS I St |
Cubstrat o o0 TheRey P ARBELES las 2o | IRRCYE, RRER APelchEEes L,

the undercpgdtsng i s thus present on the adhesion layer that has been
applied to the substrate previously. Preferably, a netal is used for the
substPate, in 15 parti &ul &r specied| embppdimensr ito isbtdgsiraldgerty Haupiggtathe

| f t hi gk bt f d,t t_ st | I
by moans. OPUBSEERTé. L8 dhr PG oRFEIAgeS (oG Ly (oner 7 o80T | Wt P i JTh
ns . .
e The  20PTHer SLIch, sERTICBMDITNED. th R IEMPRIS OF R sPhetats T pagsily whee

present i nagpiticati dnur olfier awr eadhebtdres lapem Sobst the e cross tinkabde of chémi cal

crosslinked under_coat'hng of step b). IS S~ ectég so that the nmaxi num
ener gy i nt GARAOSYLHAR LARE ifet@ bS0RR i edi Ih S8fPtHe st anper nmanuf acturi ng

DL oE T o e RS PO IRhOR g PR e o 0 el cFrt G0
improve the adhesion between the substrate and the undercoating that is
to be provided in step a}, whereby the undercoating is thus present on
the adhesion layer that has been applied to the substrate previousiy.
Preferably, a metal 1is used for the substrate, in
15 particular nickel.

In order to obtain Tayers having a uniform thickness, it is
preferred to carry out step a) as well as step c¢) by means of a spin-
coating process, whereby the crosslinkable chemical composition that is
coated onto the substrate in step a) may be the same as the

20 photosensitive material that is applied in step c).
The present invention furthermore relates to a substrate (>
thickness of the crossiinked undercoating of step b) f:s.beseg‘[ected so that

the maximum energy intensity during the exposure step of the stamper

manufactuﬁng prd_ce_ss-'occurs at the desired post height of the top

coating that is to be developed.: Iy particular the thickness of said
undercoating is in the order of 10 - 100 nm and wherein the thickness of
the top coating 1s in the order of 150 - 250 nm, preferably 150 - 200 nm.
The height of the photoresist posts is preferably 100 - 150 nm, in
particular_ 120 - 130 nm.

30 The present substrate is in particular suitable for use in

a method Tor manuvacturing a stamper, which stamper is placed in the

accordag o the precharacleriring port@n of
Clarfn 18, wWhich Subshule 18 charactesized in that #he
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undercoating is in the order of 10 - 100 nm and wherein the thi ckng;gp%m
-fhe top coating is in the order of 150 - 250 nm Preferably 150 - nm
The height of the photoresist posts is Preferably 100 - 150 nm

particul aMO1B#P?103130 nm The present substrate is in partl‘%ﬁiﬁ’ﬁw]ﬂl}l"{zabl e
for use in a method Tor manu-1lfacturing a stanper, which stanper is placed
in the according to the percharacterizzng portion of claim 18, which
subtrate is characterized in that the 3 SEP 2003 WD 02/09103

PCTI NLO | ff4d 207 aPuireetian mmmtgl RRcHTRE! dhtndBaChidRci®y (RsepPrdyci ng
CD replicas, and such a nethod conprises the exposing, devel oping and

heat i ng oifndt Isech mmetbbed\saampvesdsaym amhos:lmghaete\méepmpamédhmtnog tdfe the
substrate in e pre be ex ned. i n, nor

t | | |
Seral | ot a L5V, Iher DS FRrse ROnaCareRENtEr The SUDL CaninALen S0 e
shoul d not be taken § Be. LAl t alJKBont Qﬁﬁmﬁéeﬂp CH%E. an h9rd ! hasfinate

the present invention.  Figlre 1 shows ot oresi st post as

obt afned hdrga®Bsdmgi th yesidraieetmat nmbféw@kemywrtel@ amwhdermatlmuldmoﬁ gure
2 shows the shape of another photoresist post as obtained by using
subst r at ebdaket 30i bR d 1w tat a8, utesrreraly fyncHaoguite Blynbiget the §ﬁ%ﬁ:¢é‘tof a
photore5|1sr]ive9 f:& as obtained by using a substrate provided with an
under coat | ng. gure 4 shows the interference curve of two enbodi nents, 15

in particular of a subsjyrat® HRPrine BehpRNoHINHPHE Betdshet addt Ods abtsitesl r at e
whi ch does not conprise an undercoating. Figure 1 shows an exanple of a

phot or esi by usdea anhebstimate hwt pravidetyi b mideecoahmgneasured by means of
AFM bs clearly visibl ﬁﬁ The ckel sub trat

_ \ \1 Er ovi dg _p _
photBresi st having a FHUERnésS"eHS Fhe18 pr‘?m P‘?‘é‘oﬁ ?retsﬂé pPttoriSsi st
POSLS 0! a4Hled it Ls PSR A Otorﬁbmﬁanmhsaﬂf%%d@moa%ﬁgto the

absence of an undércoating, a si st post of highly irregul ar shape
has been obt ai ned, whFidures3 sjmdestheabh@el of pr abbtosesibt quasé & obtained
schemati cgl |y shows a phot Oprovided DR ah SHoerCoating.

Figure 4 shows the interference curve of two embodiments,

15 in particular of a substrate comprising an undercoating and of a
substrate which does not comprise an undercoating.

Figure 1 shows an example of a photoresist post wherein the
standing wave effect as measured by means of AFM is clearly visible. The
nickel substrate was provided with a photoresist having a thickness of

20 165 nm, the height of the photoresist posts obtained after exposure and
development is 129 nm. Due to the absence of an undercoating, a
photoresist post of highly irregular shape has been obtained, which is
undesirable in practice.

Figure 2 schematically shows a photoresist post wherein the

25 standing wave effect as measured by means of AFM is clearly visible.
Present on the nickle substrate was a photoresist film having a thickness
of 165 nm, with the height of the photoresist post being 121 nm. Figure 2
ciearly shows that a photoresist post of erratic dimensions is obtained
if no undercoating is used.

30 i Figure 3 schematically shows a photoresist post wherein a

nickel substrate having an undercoating of 30 nm and a resist layer of



25 standi ng wave effect as neasured by nmeans of AFMis clearly visible.
Present on the pickle substrate was a photoresist filmhaving a thggRPQs
of 165 nm wth the height of the photoresist post being 121 nm Figure 2
cl earl y whoag9x0Bat a photoresi st post of erratic di nensi oMSI/NEVIHRI ned i f
no undercoating is used. 30 Figure 3 schematically shows a photoresist post
wherein a nickel substrate having an gndercoating of 30 nmand a resi st

| ayer of 3 SEP 2003 WD 02109103 PCT/ NLO1/ 011472 8 185 nm was used. The

hei ght th st 2 ' ti .
i Ie: gst r %Ei 3W6F€£]?ljs5%§g;s)gfeeﬁwqﬁﬁawmge ﬁg@ggf: Eﬁlﬁﬁgﬂeﬁ“%%???ﬁ’éﬁof FOT ﬁ‘é‘ 1Slesi red
t hi cknegghdrasgi € epulisepatitnaihisl kppdrenlietRasithé Qeobf tame undeticeat agente

curve, which new position has led to a reproduci ble, snooth 5 photoresist
post. Fileireéesiredodbicknesshhas ofsuil bed i i1t e fridiicef ctireveposi Bl ©ifndgher om

t he use, of undercoating.on a substrate. Set off on th vertical .axis is
b anret 4L TR UeranadEn T BOT Ha o ias edatibe Tpuigurtiten SRR o t he
sulkstra i hohe value z = 0 corresponds to 10 the substrate area.

Setg offbg%tdtl}‘%gqﬁtoﬁozont al axis is the energy intensity, wherein E. is the

intensity at the rediigursur askwswhiled Basft valfuetie FnienfE&rapgee Aurive

follows that the use of an undercoating having a thickness of 30 ‘rﬁ? has
resul t edestl tAnghfram ghet wze 98sin UPHEBEOABI IThaeryhstortée ook WET HhélEin the

maxi mu iy i_ntensit Ln .part i i . egin@n

desi regbﬁ'giﬁg t c‘)afxt'ghzsp%@g?%ﬁ%%?s?’p%@%& é/%rga%%]b {hdi?)%e%smgc'hgz_dg%t_atﬁggz 3 S
E P 2003ePhdr@i 2003 WO O QABOR-aERD whelEin tHeAldRe07 4@02oMMlspdndiattog
Gricter 11 +~f t PCT/NLO/%l72 1. A nethod for nmanufacturing a

sulfst r athe f subsikeatien arestarsdr offfar@rt atheur hewy zopbtlesaXissaisd BR& heRETESnpr i
sr the intensity, wherein E, is the intensity at the resist surface, which has

value 1. From Figure 4 it follows that the use of an undercoating having
a thickness of 30 nm has resulted in a shift of the position of the
interference curve, wherein the maximum energy intensity occurs in
15 particular in the region of the desired height of the photoresist post,

viz. 120 - 130 nm.



5 following steps: a) coating a crosslinkable chem cal conposit§ g),irp a9 o t he
,AD-03@¥r ate; b) subjecting the undercoating applied in step a.'i} 0 a NLQ10047zZ
crosslinking reaction; and c) applying a top coating of a photosensitive

mat eri al two &2/0010% @p@_d@r coating that has been crosslinkedednesi@Rs®) ., Y
Vthe thickness of the cr&Minked undercoati ng of step b) is selected so

that the maxi num e__gzrﬂﬁ intensimudg%ng%t he exposure step of the stanper
manuf act uri ng proce _c;m@z at the red post height of the top 15

coating ”@&\ahﬁ to be devel oped, 2. A nethod according to claim1,
characteri 'n that § novolé;cmﬁ@.pgqtﬂ&sjgtfmfu d as said
] 2

sui tabl e, crosslinkabl chem conposition. 3. A nethod according to
claims 1 -- 2, characterized in that 20 said nmethod furthernore conprises

an addi tiahal step d),Awethod dorsmdijufattogirghe ubBteaRt &g uappin @dstimpeirep
c) to a heat treatnment. 4. A npethod according to claims 1 -- 3, ,,
char act er i TAGEUTAS PEACESSh) &%MJUS&M’Q methashtcompeisadrhe i n

partigul arg at .a. erature ranging from 150 - 250 C. 5. A nethod
accorgi ng ﬁoglgﬁjaﬁékgﬁg} 3, characterized in that step b) is carried out by

Lhat el oxposur Step | eatr! ed ot e Re hyancP IR R frisgghe !
320 nm 30SuPstpaifst hod according to clains 5 - 6, characterized in that
LR bt MBS e s 002 an A% 552D Moo
crossiinking reaction; and
10 c) applying a top coating of a photosensitive material to
) the undercoating that has been crosslinked in step b),')ﬂuaxﬁéf;iﬁé
thickness of the crosslinked undercoating of step b) is selected so that
the maximum energy intensity during the exposure step of the stamper
manufacturing process occurs at the desired post height of the top
15 coating that is to be developed.
2. A method according to claim 1, characterized in that a
novolak-based photoresist is wused as said switable, crosslinkable
chemical composition.
3. A method according to claims 1 - 2, characterized in that
20 said method furthermore comprises an additional step d), viz.:
d) subjecting the top coating applied in step ¢) to a heat
treatment.
4. A method according to claims 1 -~ 3, characterized in that
step b) is carried out by using a heat treatment, in particular at a
25 temperature ranging from 150 - 250 °C.
5. A method according to claims 1 - 3, characterized in that
step b) is carried out by using an exposure step.
6. A method according to claim 5, characterized in that said
exposure step is carried out in the wavelength range of 200 - 320 nm.
30 7. A method according to claims 5 - 6, characterized in that

the exposure time is 5 - 180 seconds.




8: 3)??0520' according to clainms 5 - 7, characterized in that said exposure
s@@- k rried out while rotating the substrate. 9. A net hod Z5ERiJi nNLOG10047:
claims b - \ﬁouﬁﬁgfﬁmte” zed in that said exposure step is carried out .
whi | e heating € Substrate. 5 10. A nmethod according to cl aPGE/NL01/0G472
characterized in that a layer thickness in the order of 10 - 100 nmis

used for said undercoating in sthsg 1o A nethod according to clains 1

- 10, characterized in that a layer thickness in the order of 150 - 250

nm in par@icul ar 150 A 28fhod atBo¥ing $oU of 1 Lpng:in ste

c). 12. A nmethod according to clains g -olg,ﬁqg}%aéac%ritcggﬁ&&%%ggq ms?‘f?ﬁlgd)

is carriedS8iif eXPOsURE SheR dspoaratiedecthahi o rotasisigi the Rgbofrathe

phot osensigi ve materi al th%t?dhas been a['):EI ied in_step c) takes place. 13. A
met hod accarding to cl & MF s @ﬁﬁ?réfg‘t"@ri Bl 3RSt Bat ’-ﬁt éiaarq_q;egyz@@ darthagd
out al a t eEparAlpdsrolsteRiisTBbL ek Byt Gni fé neltiRf BRd QReprding to claims

1 - 13, characterized in that the substrate I's j ect ‘preparation
step Prior.10to carrying methodstemralingwio chainsepar &, oRarsic@BrfAMHPR hSEmtt Re
cl eani ng of, the u_bﬁtrate ?‘nd possi blﬁ}the application of an adhesion

| ayer for t}ﬁéef:r%’ég Nefieabt dneserderchi cHl -c0fami 15 oedtar 581d wnderemtingd
In step a)ﬁin1§terﬁ ?ret hod according to clains 1 - 14, characterized in that
a nmetal is used'fof the substrate, in particular nickel. 16. A method
-according @e.clainms 1 -A kbthothatesidingzed didikdat - 108 Gapsstdmkel! & that
chemi cal conposition that is coated onto the substrate 25 1n step a) may
be the samd A3Y¢hdhprkrasseinitieverder arfi 460 t-hL50i smappl pedtidul ast 850 ¢) 2007.

A net;hod accordin Y 1 - 16, characterized in that step a) as well
as stlreap 0 ﬁg'r‘epécé'fg’ﬁlgfé)?ogibengﬁpn‘éo&%éh%fmas % ) coating process- 30 18. to

substrate ggccessively ACREEHddS acBsrdngubstdiatfs fOL yge d I
manuf act uri ng process, @-07-2002 5 18 ¥EP dridrcthAZBE in that

step d) is carried out at such a temperature that no crosslinking of the

photosensitive material that has been applied in step c) takes place.

13. A method according to claim 12, characterized in that step
15 d) is carried out at a temperature of maximally 130 °C.
14. A method according to claims 1 - 13, characterized in that

the substrate is subjected to a preparation step prior to carrying out

step a), which preparation step comprises the cleaning of the substrate

and possibly the application of an adhesion layer for the crosstinkable
20 chemical composition that is to be applied in step a).

15. A method according to claims 1 - 14, characterized in that

a metal is used for the substrate, in particular nickel.

16. A method according to claims 1 - 15, characterized in that

the crosslinkable chemical composition that is coated onto the. substrate
25 in step a) may be the same as the photosensitive material that is applied

in step c).

17. A method according to claims 1 - 16, characterized in that

step a) as well as step c¢) are cavrried out by means of a spin-coating

process.
30 18. A substrate f%r use in a stamper manufacturing process
ot he g
FasTaris substrate successively compris&? an
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wRie7edM2 ng of a crosslinked chemcal conposition and a top coating oL&a100472
pHot osensitive material ?.' 19. A substrate according to claim 18,

char act er i wadoz/emashat a novol ak- based photoresist is used a2sTaaLKd00472
crosslinkabl e chem cal 5 conposition. 20. A substrate according to clains

18 - 19, characterized in thatngﬁ;gﬁéybffrate is a netal, in pardSERIZH

ni ckel . 21. A substrate according t laims 18 - 20, characterized in that
the thickness of__said pndercoat.i is 10 - 100 nm. 10 22. A substrate

accor di ng TWSEEF%‘}WQI%P-E‘ ff?sgﬂ&@tcg?m]z%& {:qgnpotsﬂ%d&ont AR tehitpr fead 1ng afaig

top coating.di9sdmQ tivéSfhtepyapn particular 150 - 200 nm 23. A method for
manuf acturing a stanper for producing optical discs, conprising the

exposi ng, Hevel opi ng ahdsubsdtritey aotoralingStpldb s dlsi tharackeyetedWih cthatas

been coated onto a sybstrate, characterized in that the substrate according
to the methowplakriased i Photorgsid 115 14sedr fhe SAUMst £BR%S labkah e nghemical
claing 18 émﬁ% %§“§sed. C, d~u,xcc firr 2~~1 ~ Zar t thickness of

the cross| fAkea’ Uiy ércoating of step b) Vselected so that the nmaxi mum

energy intemsity during $istesposecerdingptefclaifs sianpen, eRordReri¥dddn
R evel opeq Chat said substrate 55 o metal) 18 particular nickel o 9 that s to be
21. A substrate according to claims 18 - 20, characterized in
that the thickness of said undercoating is 10 - 100 nm.
- 10 22. A substrate according to claims 18 - 21, characterized in
| that the thickness of said top coating is 150 - 250 nm, in particular
150 - 200 nm.
23. A method for manufacturing a stamper for producing optical
discs, comprising the exposing, developing and heating of a
15 photosensitive Jayer which has been coated onto a substrate,
characterized in that the substrate according to the method defined in

claims 1 - 17 or the substrate according to claims 18 - 22 is used.

< , Chameterized  in thakt the

k.ﬂa'x b:‘iéf\ ’
thickness of the crossiinked undercoating of step b) #s¥selected so that
the maximum energy intensity during the exposure step of the stamper
manufacturing process occurs at the desired post height of the top

coating that is to be deveTopeq;;>





