WO 03/019541 PCT/1B02/03527 1 Optical storage nmedi um and net hod of

manuf acturing sanme The invention relates to an optical storage nedi um which
successi velogo3/aesapri ses i) a substrate, ii) a first data piBon3ER7
pits/grooves 5 iii) a first stack of | &yers adjoining the first data
pattern iv) a spacer v) a second stack of layers vi) a second data pattern
of pi t ©piicadstoerge ndiim and methasdonfenanufaFEng$28§ opti cal storage mediumis
known from for exanple, United States patent specification 5,6679,429. A
pol ycar bonat e substrate obtai ned by injection nolding and conprising a
data pattern was provided with a reflection |ayer of anorphous silicon .
carbide 15 by neans of sputtering. The disc thus conposed was placed in a
spin coater, after which a spacer |ayer of an UV-curabl e photopol yner was
provi ded while rotating said disc. After curing of this spacer |ayer, a
second photopol ynmer | ayer was provi ded thereon and cured. Subsequently, a
thi rd phot opol ynglie ingystionwekitqarto v dptical atorage myieh vehich supgessivelshi ch

conpri ses a negative of the second data pattern, was brought into contact

w th thenp@seScured, 20 third photopol yner that was subsequently cured by
exposure to W r ‘lis%étf’éﬂe, after which the stanper was carefully renoved. A
reflection | ayer 'was applied to the second data pattern thus provided,

whi ch refl ecti onii) afiest daapaftemaifipytsigrapvesied with a cover. One of the trends

in optical storag: dia is o increase ih t apacity. This object
can® be achi eved B’S a@ﬂ@?":‘ﬁ’éﬁ@ﬁ %@@pﬂg&b@ﬁﬁ&?{%@&g@d/ or by increasing the
25 nuneri cal ape{\?g/rsﬁ%egm) as the dinension of the |aser spot is

proportional to Alternatively, this can be achieved by using
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vi) a second data pattern of pits/grooves, and
vii) a cover.

10

Such an optical storage medium is known from, for example, United States
patent specification 5,679,429. A polycarbonate substrate obtained by injection molding and
‘comprising a data pattern was provided with a reflection layer of amorphous silicon carbide
15 by means of sputtering. The disc thus composed was placed in a spin coater, after which a
spacer layer of an UV-curable photopolymer was provided while rotating said disc. After
curing of this spacer layer, a second photopolymer layer was provided thereon and cured.
Subsequently, a third photopolymer layer was provided, after which a stamper, which
comprises a negative of the second data pattern, was brought into contact with the non-cured,
20  third photopolymer that was subsequently cured by exposure to UV radiation, after which the
stamper was carefully removed. A reflection layer was applied to the second data pattern thus
provided, which reflection layer was finally provided with a cover.
One of the trends in optical storage media is to increase the storage capacity.
This object can be achieved by reducing the laser wavelength A and/or by increasing the
25  numerical aperture (NA) as the dimension of the laser spot is proportional to (MNAY.

Alternatively, this can be achieved by using multiple recording layers.



2 An object of the invention is, inter alia, to provide an optical storage
medi um that can be considered to be conposed of elenents that are

i nt er conna@i @M193ali ch el ements are individually manuf act wadBot/ess27
accordance with the invention, this objzct is achieved in that the above- 5
menti oned el enents of the st_ora%_e medi um successively are: a) a substrate
provi ded with thé\¥ohieqt of theinpentionisn igfer ¥ia & provisean apliea! sirhgshmedihm f i r st
st ack I | [ . r provide ith the
ceoond ke BE SolsoPER RO misleo ARBEENS 120 of iR Sa B QL oA e of

| ayer s arsindivodriatigdnamfictirsécond st ack of |ayers |ying agai nst the spacer

b). In a particular enbodi nent of the invention, the storage nediumcan be
considered to bell‘%?)?ﬁ% e Sfithdhe mygation, Hhis objegt i ﬁ?@?@ﬁﬁé@gé@ abeyed

el eFeNntSerSidGEES Sh¥ Ak B tHeS 6. ; ovided with the first data
pattern %f pits/grooves, o(\;/}g e%fl@f&{%g&gﬁg@f%ht stack of layers is

provi ded, d) a spheewbspaipvirdededinith thdfrssdate paiterh aflpitebrdosyesver ahith whi ch

t he seﬁgng %aé{g attern o{éﬂ%ts/grooves is provided, said second data
pat t er i2HEIShY2 ?fg?%etr%{fﬂrf’ ‘he first data pattern by the spacer, €) a
cover. 20 In accejdagpaerWth a different, preferred enbodi nent, the storage

mediumin question can be considered to be conposed of elenents that are
i nterconnect ed, §h# goelr prnded wih dreseindadapa pasienyof Hifs/grosudsstventviichdhe a

spager [ | t. L ¥ St ck of layers over whi.c he first data

25§gat tsgéo(r%l\dgggg ﬁgaé@{%}? g‘?’fa"é‘g/e?ssaﬁ‘i g%:lp 3‘\5/) Fta‘élﬁlé,{ﬁr?ﬁ?rﬁ\fXW §gmﬁ§tﬂtée $26¢n 1yi ng
agai nst the subsin apestictlar ambodigienpsOHit de&nibit, thd Hi6rape aasH bfhpat t ern of
pits/grcgg%%sgeé)ver whi ch the second stack of layers i's provided, said

second i berospased of ¢lpments shab pregnterqonneqied saidredemeuts suogessivahot her
enbodi Beite: of the invention, the optical

a) a substrate provided with the first data pattern of pits/grooves, over which
15  the first stack of layers is provided,

d) a spacer provided with the second stack of layers over which the second
data pattern of pits/grooves is provided, said second data pattern being separated from the
first data pattern by the spacer,

€) a cover.

20 In accordance with a different, preferred embodiment, the storage medium in

question can be considered to be composed of elements that are interconnected, said elements

successively being:
f) a substrate,
g) a spacer provided with the first stack of layers over which the first data
25  pattern of the pits/grooves is provided, said first data pattern lying against the substrate,
c) a cover provided with the second data pattern of pits/grooves over which the
second stack of layers is provided, said second stack lying against the spacer g).
In accordance with yet another embodiment of the invention, the optical
storage medium can be considered to be composed of elements that are interconnected, said
30  elements successively being:
f) a substrate,
h) a spacer that is provided, on one side, with the first stack of layers over
which the first data pattern of pits/grooves is provided, and, on the other side, with the second

stack of layers over which the second data pattern of pits/grooves is provided, and



storage medi um can be considered to be conposed of elements that are
i nterconnected, said 30 elenments successively being: f) a substrate, h) a
spacer thato e@1graovi ded, on one side, with the first stackafiBozyses over
which the first data pattern of pits/gdooves is provided, and, on the other
side, with the second stack of layers over which the second data pattern
of pi ts{rﬁro?ves e) 8 cpyvi ded, and WO 03/ 019541 PCT/I1B02/ 03527 3 e) a
cover. e transpar.ent suhst I ' ' Rcalels fumin
guestion can b:[%_&’fﬁ%%aé%n ()SP{’%%@G po 9%‘?@3@%@@3 gclg}dgﬁgﬁi ngngiqfessfi&?ooves
tp gl Sga{a%mtembbwd%f&nwpb@n@h ric\dhﬁtlwtiﬁltbnﬁlﬂfngipits/mommm pafdrered ,th@cinhvigmsa
bonate or an anorphous_pol yol efin conpound. ., S5 Alterpativel
caln beVlEﬁld@ fayming ¢ fate patiess: yughas gplycgpnals @PO@P%%PQ}V&GB“ compoutid. >
poleymet vl IRIMAGLY LA 6 mhfle ¥ Al GiBSiFud O filakamBRL bRsOoOT pits and/ or
gr ove‘é_ f\“!l?atf‘ﬁe?ﬁea Ey rrrélanesx\% phot opo%yr’rer rgl}??i (’:gtio%. The spacer used in
t hS- 0 E)ﬁdlﬁ@bth?ﬁﬁ‘tl&gﬁyllmedimmhib ﬂ cepeatht daim patteyn bépHs pul/ gmgroovesds fimmgd by
radi ation-curabl e polymer. The transparent spacer |ayer nust be thick
enlo:JghmF@flS@ﬁ%ﬁ‘?ﬁ%@"ﬁ;ﬁ}i‘%ﬁlm‘sour ce to focus on the first data pattern as
well as on the Sﬂﬁoﬁﬁc &8d Retht Sphcal \Haeige Piveditih 6 fiRsstioa endista uced to
a mni mum Thg.rt_a ction layer Bsed ingf@he opticgl st or age nlgg}lrrgﬁdl n
ﬁuest | suthlas?radiatr;pmwurablb aolynzernEiicairarisparent spacar daycampisybe @eEI? at the
aser wavel ength used_.to reprogdu th : | sui t abl
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| nvent bvﬂ\%gf)&' Lﬂt&%mﬁc%' AR Se reiued®S HpchiunYahY réldotion fayepnsedyih iteadptistlor age
medi um Ith method is characterized in that the ele nh c) in Liestion S
ob% ﬁl netdragy rrlleniumm qugestwaelss 1 pastisuly, 3 mepd laver ?a‘ﬁﬁ%ﬁ'ﬁ‘éﬁﬁﬁ F‘Ffémca('j\t}%r Wt eri al
Wi an auxiliary, substrat [ | I i t
the covardreath frdh 5 YeBhiRsine figh sARALY TGRIR S SRRRIY BRI ARGl P 1O

| acqueggldCéives abppergd albysthpeby.neri zati on reaction and removing the

st anper,
15 The invention further relates to a method of manufacturing an optical storage

medium, which method is characterized in that the element c) in question is obtained by
means of the following steps:
c1) providing the cover material with an auxiliary substrate,
c2) applying a photopolymerizable lacquer to the cover material,
20 c3) placing a stamper on the photopolymerizable lacquer,
| c4) carrying out a polymerization reaction and removing the stamper,
¢5) sputtering a stack of layers onto the structured photopolymerizable
lacquer, and
c6) removing the auxiliary substrate.
25 In a particular embodiment it is particularly preferred that the above-
mentioned element d) is obtained by means of the following steps:
d1) applying a photopolymerizable lacquer to a stamper,
d2) carrying out a polymerization treatment, and
d3) connecting the lacquer polymerized in step d2) to a spacer,
30 d4) removing the stamper,
d5) sputtering a stack of layers onto the structured photopolymerizable
lacquer.
In another embodiment, the method in question is characterized in that the

above-mentioned element d) or g) is obtained by means of the following steps:



c5) sputtering a stack of layers onto the structured photopol ynerizabl e

| acquer, and c6) renoving the auxiliary substrate. 25 In a particul ar
enbodi menwa a3/ongs4particul arly preferred that the above- natlisoraset enent
d)h S o:ot ai ned by means of the follow fig steps: dl) applying a

phot opol yneri zab e e ) carrying out a polynerization
treatnent, and a@%@%ﬁ%‘%?ﬂ?ﬁqg@%ﬁ@ ol ymeri zedgi n steppd2§/ to a
spacer, 30 d4) dAmpylyg 4 pisotspalpperizabittlicqpntd teistagk af Hyaskawf | ayers onto
t he structured photopol ynerizaple . |lacquer, In another enbodi gent, the

met hod in quest i &1 PEYRIGHE 2 PEHTIEFaLoR ﬁ%fiontsﬂ@St%th@ Pfhed el enent d)

P | BB R B, "2 ctamper. d7) appl yi ng

a pfhlot opol yneri zabl e l'acquer to the stack of layers, and d8) carrying out,
a polynerization_reaction s to form tructure hot | . lLizabl e
| acquer that is B’rm?ﬂ%t € I’??Padi@@?ta@ﬁ I’E)eftﬁqd;?éiu?qul lgﬁh%éfteﬁg%t‘ﬁe@?& e
enbodi gERfe.méfRnbELRARNE B i WBBidcAnyidemBof AetrENowRg stdpst hat t he

) is obtained by neans of the follow ng steps: d9)

above-nentioned el enent
provi di ng the spd®amovidingibe spasaeen theelemgmdy), pl aci ng an LV

radi ati on-transp nt sta . t.h '
out a pol yneri zaﬁ@r?ﬁ?‘cé%m r%glf%?&rt%ﬁ%\%?er%&%Wg)&g@‘éﬁn%)esp?cé%%y E%)rf?r (rj|y|3;19
spyptering a st a@kld)Qfarrbrﬁtgﬁﬁﬁ a@olyndrizatict redetion; ed phot opol yneri zabl e

| acquer as obtained after step dll). | refinement of the |ast-nentioned
enbodi ment, st ep§1Agymaring the dagpeh a@ht?nﬁly

d13) sputtering a stack of layers onto the structured photopolymerizable
lacquer as obtained after step d11).

In a refinement of the last-mentioned embodiment, steps d9)-d10) are divided

15  into four sub-steps, i.e.:

d14) providing the spacer oﬁ the element a)

d15) carrying out a polymerization reaction,

d16) providing an additional spacer on the polymerized spacer of d15), and

d17) placing an UV radiation-transparent stamper on said additional spacer of

20 d16).

The transparent stamper may be, for example, a transparent synthetic resin
substrate that can be manufactured using a known nickel stamper in an injection molding
process. The transparent substrate may comprise the same materials as those mentioned
above in the description of the optical storage medium.

25 In addition, one or more of the above elements a)-g) may be interconnected by

means of a pressure-sensitive adhesive (PSA) or a photopolymerization lacquer (2p).

These and other aspects of the invention are apparent from and will be
30 elucidated with reference to the embodiments described hereinafter.

In the drawings:

Fig. 1 shows a finished optical storage medium in accordance with the

invention,



15 into four sub-steps, i.e.: dl14) providing the spacer on the el enent a)
dl 5) carrying out a polynerization reaction, d16) providing an additional
spacer onwwhes/oped4yneri zed spacer of dl 5), and d17) pl acirag/mn2/ads27

radi ati on-transparent stanper on said afiditional spacer of 20 dl16). The

transparent stamper may be, for exanple, a transparent synthetic resin

substrate that cdhgFeshosisFnasticarnbadipen of fwaptistlstegemediver ini n an

i nj ect i QRoARAAI s hR% SFisn The transparent substrate may conprise the sane
mat eri al s as those nméntion€d above in the description of the optical

storage nedi um Zag.3shasdiatdiffarendaabsadimedr of ths opthal §BAME nfddarB M S a)-g) may
be interc%gnect edkbﬁly. means of a pressure-sensitive adhesive (PSA) or a
phot opdC§ERICEAYHHRCIRYeH{eR (2p). These and ot her aspects of the invention

ar esappar ent {1 O aNgkyithslyoPehoriid cEiudflxfidh G fﬁ)ggél%&)ﬁ'égenl%ggmhe

enbodi nents described her ter. raw a finished
opt i calaceerderngavithelde imvantiomendr dance with the invention, WO 03/ 019541

PCT/ 1 B02/ 03527 Fig., 2 s a particyl ar, embodi nent of the, optical

st orage medi um i lg‘a?gc%’(??"ﬁé‘ % FpPadipae Liﬁ?@?ﬁqpélﬁ?l §91gee medRE! a dif f er ent
enbodi nmeedrd@icetwich ®BGhweAtiost Or age nediumin accordance with the invention,
5 Fig. 4 shows yet another enbodi nent of the optical storage nmediumin
accordance with the invention, and Fig. 5 shows a further enbodi nent of the
opypcal storage nediumin accordance with the invention. 10 In Fig. 1, an
optical storage nedium 1 conprises, in succession, a substrate 2,

In Fig. 1, an optical storage medium 1 comprises, in succession, a substrate 2,
a first data pattern of pits/grooves 3, a first stack 4 of layers adjoining the first data pattern 3,
a spacer 5, a second stack 6 of layers, a second data pattern of pits/grooves 7 and, finally, a
cover 8.

15 A particular embodiment of the optical storage medium 1 in accordance with
the invention is diagrammatically shown in Fig. 2, which Figure can be considered to be a
combination of three separate parts, i.e. a substrate 2 provided with the first data pattern of
pits/grooves 3 over which the first stack 4 of layers is provided, a spacer 5 and, finally, a
cover 8 that is provided with the second data pattern of pits/grooves 7 over which the second

20  stack 6 of layers is provided.

Fig. 3 shows a particular embodiment of the optical storage medium 1 in
accordance with the invention, which optical storage medium 1 can be considered to be
composed of three individual parts, i.e. a substrate 2 provided with the first data pattern of
pits/grooves 3 over which the first stack 4 of layers is provided, a spacer $ that is provided

25  with the second stack 6 of layers and the second data pattern of pits/grooves 7, and a cover 8.
The data pattern of pits/grooves 7 is provided by means of an UV radiation-transparent
stamper 9 by carrying out a polymerization reaction caused by UV radiation 10 that is
projected through the transparent stamper 9.

Fig. 4 shows a particular embodiment of the optical storage medium 1 in

30 accordance with the invention, which optical storage medium 1 is to be considered to be a
combination of three individual parts, i.e. a substrate 2, a spacer 5 provided with the first
stack 4 of the layers and the first data pattern of pits/grooves 3, and a cover 8 that is provided

with the second data pattern of pits/grooves 7 and the second stack 6 of layers.



a first data pattern of pits/grooves 3, a first stack 4 of |ayers adjoining
the first data pattern 3, a spacer 5, a second stack 6 of |ayers, a second
dat a pattwowo3gfogits/ grooves 7 and, finally, a cover S. ETABpaeiseTul ar
enbodi nent of the optical storage nediém 1 in accordance with the

invention is diagrammatically showm in Fig. 2, whj.ch Figure can be
considered to bel%g- 5 é@ﬁﬁnﬁa@m@ﬂyého"["h}"’é@n%@ﬁra‘?né]?%i%'&?ft ‘éfg‘ﬂ? .(’Bt.lcags@fﬁggt rate 2
provided.w th.t LISt . i:1.9/ 1RmPV ich the
first s %lc Qmo%k%?lgl%‘?eswlﬂ@h%rlg%%%& gfcggg{ééea? Sgﬁgér%r,ﬁéc}li nal Ié%)[/nw; cover 8

t hat i sorgidewddde bewichmbidtion of ntividedl papstiteen subsfraei2, g/spacssvdbatis over which
the second 20 stack 6 .of layers is pravided, Fig. 3 sh art.i ar
embocl Pided:on pis i i the i g TUBUR P O s 87 BN BT e P Hadkt

i nvent | all i.cal Re i O®ats ofEdrd OraTitkBrddves conposed
of fhré@yﬁgﬁgﬁgﬁgg’ﬁ%@t??&? e. gf&;g%]gﬂ%et%egh pr o%?ded V\n(?% t%(ra first data
pat t er avafwhigh the/segond\stesk B afleyersisipedvidéte first stack 4 of layers is

provi ded, a spacer 5 that is provided 25 with the second stack 6 of |ayers
and the second data pattern of pits/grooves 7, and a cover S. The data
pattern of pits/grooves 7 is provided by neans of an WV

radi ati on-transparent stanper 9 by carrying out a polynerization reaction
caused by WV radiation 10 that is projected through the transparent
stanper 9. Fig. 4 shows a particul ar enbodi nent of the optical storage
medium 1l in 30 accordance with the invention, which optical storage nedium
1 is to be considered to be a conbination of three individual parts, i.e.
a substrate 2, a spacer 5 provided with the first stack 4 of the |ayers
and the first data pattern of pits/grooves 3, and a cover 8 that is
provided wth the second data pattern of pits/grooves 7 and the second
stack 6 of layers. WD 03/019541 PCT/1B02/03527 6 Fig. 5 diagrammatically
shows yet another enbodi nent of the optical storage mnedium 1l in accordance
with the invention, which optical storage nedium 1l can be considered to be
a conbination of individual parts, i.e. a substrate 2, a spacer 5 that is
provi ded, on one side, with the first data pattern 3 of pits/grooves over
which the first stack 4 5 of layers is provided, and, on the other side,
with the second data pattern 7 of pits/grooves




over which the second stack 6 of layers is provided. WO 03/019541
PCT/1B02/ 03527 7 CLAIMS: 1. An optical storage nmedium (1) which

successi veloyp3ganpari ses i) a substrate §2), ii) a first datca/par/oxmen (3) of
pits/grooves iii) a first stack (4) of layers adjoining the first data

patterr};:é@@/I 5 iv) a spacer (5) v) a second stack (6) of layers vi) a
second %attern (7) of pits/grooves, and vii) a cover (8),
characterized in that the storage nedium (1) can be considered to be
conposed of elenents that are interconnected, said el enents successively
being: 10 a) a substrate (2) provided with the first data pattern (3) of
pits/grooves over which the first stack (4) of layers is provided, b) a
spacer (5), c) a cover (8) provided with the second data pattern (7) of
pits/grooves over which the second stack (6) of |layers is provided, said
second Ist ack (6) Aufoptiopbsteragy inregivg &1 )rwhich aEcessivelpensapriseb), (5). 2. An

optical storage di 1) . hat successively conprises i) a substrate (2),
ii) a first dataqﬁﬁf%g}rélte((% of pits/grooves, 20 iii) a first stack (4) of

I ayers adj oi ni ng jh)heirkd da$d pARER(PIfHREMRrdo%es 1V) a spacer (5) v) a second
stack (6) of layers, vi) a second data pattern (7) of pits/grooves, vii) a
cover (8), char adiikt fisstatark(dediayercadieipingdle HistidataPatiernd) consi dered to
25 Re conposed Ofiv)e%fﬂl{@@(% that are interconnected, which el enents
sucCessively are: 'a) "a su %trate (2) provided with the first data pattern
(3) of pits/groowdys sesid stack (6) of layers

vi) a second data pattern (7) of pits/grooves, and
vii) a cover (8), characterized in that the storage medium (1) can be considered
to be composed of elements that are interconnected, said elements successively being:
10 a) a substrate (2) provided with the first data pattern (3) of pits/grooves over
which the first stack (4) of layers is provided,
b) a spacer (5),
¢) a cover (8) provided with the second data pattern (7) of pits/grooves over
which the second stack (6) of layers is provided, said second stack (6) of layers lying against
15  the spacer (b), (5).

2. An optical storage medium (1) that successively comprises
i) a substrate (2),
ii) a first data pattern (3) of pits/grooves,
20 iii) a first stack (4) of layers adjoining the first data pattern (3)
iv) a spacer (5)
v) a second stack (6) of layers,
vi) a second data pattern (7) of pits/grooves,
vii) a cover (8), characterized in that the storage medium can be considered to
25  be composed of elements that are interconnected, which elements successively are:
a) a substrate (2) provided with the first data pattern (3) of pits/grooves over
which the first stack (4) of layers is provided



which the first stack (4) of layers is provided WO 03/019541 PCT/ | B02/ 03527
d) a spacer (5) provided with the second stack (6) of |ayers over which the
second daw® @auesin (7) of pits/grooves is provided, said Rausozozdal a
pattern (7) being separated fromthe f§rst data pattern (3) by the spacer

(5), e) a cover i ' . ' S ' : essively
conprises i) a gﬁ%%’arca é)(p%%&)?(ﬁvﬁghﬁ Sﬁegérﬁ%g%cge(gggﬁg&%’)s(O%EP%P%%?]?ES/grooves
i 11) astéonstdasd gattern @) oDpitd/genovées 8 Praiididnchid Beohd data pdatm (Fabéiagn (3) 10

i v) a spacer &i?g v) a second stack (6) of |ayers, vi) a second data pattern
(7) of Sgparated figny s firgdgtanattprmg(39 Gy dhe spaser (Bhar act eri zed in that the

st orage nedi um ( a%ﬁ%f?g considered to be conposed of elenents that are

i nt er connect ed, I'ch el*efrents successively are: 15 f) a substrate (2), )
a spacer (5) provided with the first stack (4) of |layers over which the
first _data pattern (3),of pits/grooyes is provided, said first data
pat t er -1 yi ng agaﬁlhgﬁ(tl%}ﬁfo%ﬁg}eﬂg{f%?ﬁ(t t,sug;%ssaveé}sggmpl(lggs provi ded with the
second data pattqjgs&b@ratgf%pi ts/ grooves over 20 which the second stack (6)
of layers is provided, said second stack (6) of |ayers |lying against the
spacer (g), 5). 4i) afistalata patters(3)ohgds/gedvesm (1), which successively

i i t L 2D ii),.a first.d t 3) of
T soves, 11 i StRF Gt B ckSek bl s BRAT .S L e
patipern (3), i V)ivia §Re&g5) (5) V) a second stack (6) of |ayers,

v) a second stack (6) of layers,

vi) a second data pattern (7) of pits/grooves, and
vii) a cover (5), characterized in that the storage medium (1) can be considered
to be composed of elements that are interconnected, which elements successively are:
15 f) a substrate (2),
g) a spacer (5) provided with the first stack (4) of layers over which the first
data pattern (3) of pits/grooves is provided, said first data pattern lying against the substrate
(2),
c) a cover (5) provided with the second data pattern (7) of pits/grooves over
20  which the second stack (6) of layers is provided, said second stack (6) of layers lying against
the‘spacer (), 5).

4. An optical storage medium (1), which successively comprises
i) a substrate (2),
25 i1) a first data pattern (3) of pits/grooves,
iii) a first stack (4) of layers adjoihing the first data pattern (3),
iv) a spacer (5)
v) a second stack (6) of layers,
vi) a second data pattern (7) of pits/grooves, and
30 vii) a cover (5), characterized in that the storage medium (1) can be considered
to be composed of elements that are interconnected, which elements successively are:
f) a substrate (2),
h) a spacer (5) which is provided, on one side, with the first data pattern (3) of

pits/grooves over which the first stack (4) of layers is provided, and, on the other side, with



vi) a second data pattern (7) of pits/grooves, and 30 vii) a cover (5),
characterized in that the storage nedium (1) can be considered to be
conposed w0 ®loeyant s t hat are interconnected, which el enerr@/BoredE3si vel y
are: f) a substrate (2), h) a spacer (5] which is provided, on one side,

wWth t LI . ' QI QOV. ver ich, the.first stack
() of fegispll alRpRBRC RS bilsBrodles oRlr FiiRh ARSI o )P biHS 195

PCT/ | BG»6Wded, and9 t he second data pattern (7) of pits/grooves over which

t he second stack (6) of |ayers is provided, and e) a cover (8). 5 5. A

met hod of manuf a® &cP¥F &h optical storage nedium (1) as claimed in clains
1, 3, characterized in that the elenent c¢) is obtained by neans of the
following steps: cl) providing the cover material with an auxiliary

substrai.e, c2) appineihng of nEnofapoingaroptiatll storbgemadiunt @ ) tabelatmatein nat eri al
c30 pl agi.ng .a_ stanper. on.the photopol ynerjzabl e | acquer, 10 c40 carrying
out a p‘g‘f‘l P ?z‘iﬁr%?%‘ga ﬁ?‘ﬁhﬁﬁﬁifn%@ﬁéﬂﬁﬁ tafnizd jtné??g‘é of fhecgjlog’gﬁtsfeé’ﬁ%/ng a
stack of |ayers Qi groviting iHe\tol bl BsteRMGHRAP YIBFidrg aBb&ratd acquer, and c6)
removing the auxiliary substrate. 15 6. A nethod ©of manufacturing an

opti cal storage re@ianplying)a photaplodymerizable ladquembo i caveanmttreal,i zed i n t hat

el enment d) is obtgjned.b eans of .the follow.ng,.steps: dl) applying a

phot opol yneri zablcgblpga&ﬂ%? %’FPJBP%{ %nttgﬁﬁg?tf’pda?)mé%#? gﬁcﬁgfrout a polynerization
tragt ment, and d3poeeriieglouddpbltedriagiiitiadion) i réd6dnk thedtaRpd?) to a
spacer (5), 20 d4) renoving the stanper, d5€m$putter| ng a stack of |ayers

onto the struct urcdspistiapsisiask of Jaystsontq te giyaetured phatopelyaetizeble
. manuf acltdéwepgmgn optical storage nedium (1) as clained in

¢6) removing the auxiliary substrate.

15 6. A method of manufacturing an optical storage medium (1) as claimed in claim
2, characterized in that element d) is obtained by means of the following steps:
d1) applying a photopolymerizable lacquer to a stamper,
d2) carrying out a polymerization treatment, and
d3) connecting the lacquer polymerized in step d2) to a spacer (5),

20 d4) removing the stamper,
d5) sputtering a stack of layers onto the structured photopolymerizable
lacquer.
7. A method of manufacturing an optical storage medium (1) as claimed in

25  claims 2-3, characterized in that element d) or g) is obtained by means of the following steps:
d6) applying a stack (6) of layers to a stamper,
d7) applying a photopolymerizable lacquer to the stack (6) of layers, and
d8) carrying out a polymerization reaction so as to form a structured
photopolymerizable lacquer that is provided with a stack of layers (6).
30
8. A method of manufacturing an optical storage medium (1) as claimed in claim
2, characterized in that element d) is obtained by means of the following steps:

d9) providing the spacer (5) on the element a),



25 clains 2-3, characterized in that elenent d) or g) is obtained by neans
of the followi ng steps: d6) applying a stack (6) of layers to a stanper,

d7) appl ywaop3aigfaot opol yneri zabl e | acquer to the stack (6)paafiBbayses, and
d8) carrying out a polynerization reacti%on so as to forma structured

b A mothod of - mnol BarE e e ad @i O ARk olyBbof of i BRTSLE | |°

claim stgpdParacterized in that element d) is obtained by neans of the
foll ow ng steps: d93) praqvi di ng the spacer (5) on the elenment a), WO
03/ 019541 PCT/ | BEYADSIME PYf afplymeizationgeasHony r adi ati on (10) -t r anspar ent

stanper (9) on thﬁgf%‘ﬁﬁfin %@é?%@%fﬁgta?ﬁ%f@md)ﬁmﬁ{ry' ng out a

pol ymeri zation reaction, ansparent stanper (9), and
finally 5 di13) spliB) sputiegng astask KO) d)laysls dray dresstimictuned pleotspolynerizablc

phot opal yneri zahl.e .| acquer obt ai ned after step dl 1). 9. A nethod of
manuf a %/Pr‘ﬁeﬁﬁs% ale)‘i?@eJIC‘w?tdcﬁzge medi um (1) as claimed in claim 8,

characterized in that steps d9)-dl0) are divided into four sub-steps, i.e.:
10 d14) providing the spacer ¥5) on elenent a) d15) carrying out a
pol ymrer9-zat i on r dasethnd ofqu@uignteningameptisal sietdge insdiaim 6l as elimed irtaaim

(20) -t riCaP AP R oot a5 PR 0 e B Bl 0’6y 15 10,

netlipod of manuf aciiv) prRFiding tetspaddr (Stdi dgfermayli um (1) as clainmed in clains
1-4, characterized 1 n that one or myre of the elenents a)-g) are
i nt er connect ed bydlSheaRpang puta pelymstizationseasfioiye adhesive or a

phot opol ymer i zat i §g) haGHHEE an additional spacer on the polymerized spacer of d15), and
d17) placing the UV radiation (10)-transparent stamper (9) on said additional
spacer of d16).
15
10. A method of manufacturing an optical storage medium (1) as claimed in
claims 1-4, characterized in that one or more of the elements a)-g) are interconnected by

means of a pressure-sensitive adhesive or a photopolymerization lacquer.



