; bce3eDA<4pv6T-5+0Optical storage nedi um and net hod of manufacturing sane
The invention relates to an optical storage nedi um which successively i) g?/l
substrat e, wd@308/501L9y1 conpri ses PCT/1B02/03s27 ii) a fi rs;,cflﬁé‘ﬁ/ pattern 4
pits/grooves 5 iii) a first stack of |agyers adjoining the first data
pattern iv) a spacer v) a second stack of layers vi) a second data pattern
of pit Dgicabsterage mpdiuvi and method of mahufacturing-shrdd ' G00002' Such an opti cal
storage nediumis known from for exanple, United States 15 20 patent
specification 5,679,429. A polycarbonate substrate obtained by injection
nmol di ng and conprising a data patteni was provided with a reflection |ayer
of anorphous silicon carbide by neans of sputtering. The disc thus conposed
was placed in a spin coater, after which a spacer |ayer of an UV-curable
phot opol yner was provided while rotating said disc. After curing of this
spacer |ayer, a second photopol yner Layer was provided thereon and cured.
Subsequently, a tijihgheRiod RIRLYIRM Ji¥alstoMase MEMUhORHich 3hdcREsivdly Ch a
stanper, which conprises a negative of the Second data pattern,” was brought
i nto coonmgpeisesni t h t he non-cured, third photopol yner that was subsequently
cured by exposuri)[to gvtgadi ation, after which the stanper was carefully
renoved. Arefle Ef%"ﬁ’ Eaay’er was applied to the second data pattern thus
provi ded, which ﬁi9alf§gtdagrpdt@mfc}ﬁ@zsgﬂf,dﬁal |y provided with a cover. One of
the trends in optical storage nedia 1s to increase the storage capacity.

Thi § obj ect can B® %8¥st eeckioigyers adieining thadirstde@pafietel engt h ~, and/ or b“

i ncreasing the 25 .nu ical aperture (NA) as the dinension of mm@m lmu
spot is proporti gvr%gﬁt%éér(~, INA)2. Alternatively, this can be ‘mmﬂ m \
usi ng nul tipl e reyaseiond stadk of ayers WO 03/ 019y1 PCT/ | BO2/ 03527 V Ansesby ect

of the invention s, inter alia, tqQ provide an optical storage nedi umthat
can be consi der edDidosepend GaipBattam of PikyEReYRSsaMthat are i nt er sggpsct ed, whi ch
el ements are indivﬁ'?]ggg{,ééy manuf actured. 1n accordance with the invention,

this obj ect is achieved in that the above nentioned el

std0age nedi um successively are: a) a substrate provi deﬂ"mmmmmmmar st
data pattern of pits/grooves over which the first stack of layers is

provi ded, b) a spacer, c) a cover provided with the second data pattern of

L1 oELES o oS phe gy B R oo
enbodi rpaent gfecificatiom§.672,423N, A phlycarbonaigsnbstratic whtainad Hyeinjeotien thekding angl be
Eginﬁg:s ec%n%crisf"nlgear@i?; psat’gexq{’j1 \}vaéa Ir)r%v}cfé& %&iﬁloanr%ﬁgét%%’ la?eario agllo?p%rx}g silicon gaef‘gffile vely

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 (A/NA)2.

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



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

t he secongoshRgdssPf | ayers over which the second data pat pernBaioss27
pits/grooves is provided, said second data pattern being separated fromthe
f rst data pattern by the spacer, e) a cover. 20 In accordance with a

di fferent, prefeAnashjetbbtlierirvintion g irt¢radiage previde an opticpl swrigemegianm be

considered to be conposed of elenents th are.interconnected, said

el ement! tgea&%gogxswts@ tsgﬁﬁamppsedaofgﬁpa%ﬂtné%@,arajmgcg% =w}l&3i6&e&%ﬂ th the
first staglivifualipheharRugeaWhi ch the first data 25 pattern of the

. pits/grooves Is provided, said first data pattern |ying against the

substrate, c) a @oy@mordanowimitbdhaninyventidnethsealyeat islanthsevedtn trahthefabpya-s/ gr ooves
over which the second.stack of |ayers is .provided, said second stack |ying
_aga$nsfn?qt?@“esdge‘al%f”_nﬁffﬁ’leﬁgﬁﬁ%eo'?lﬁ‘iiﬁg’ewﬁﬁsﬂ%}gtm%no_t her embodi nent of the
invention, the opfjedstraleqira@iBedWith B FRINIRLPARMS bEBHFEobIesBveERARASEd Of

el enents that are interconnected, said 30 el enents successively being: f) a

subst r dhefirshjtack efdaysass istivavided provi ded, on one side, with the first stack
of | ayers over Wssgh thF first data pattern of pits/grooves is provided,
and, on the othe PRAE*wi th the second stack of | ayers over which the

second data patt ey fcéfer prdviddl WK Gf seSoridldav siem afsits/gr¥éy VO OBith the
PCT/ 1 B02/ 03s27 3 e) a cover. The transparent substrate enployed in the

opt!Pcalsceangstagh ofkayrisis Provifedsdid pecenthstaek eldaywss bang agains) thoippeas b
material enablin I . . { | i o formng
a data pattern, gllljfpz talzfscﬁfpaggféggcrh%%rl}gﬁfethg?ﬁgﬁugﬁtﬁ%ﬁé&&g& %{)&F;ﬁ/zﬁ(%ﬁ’é}é conpound.
5 Al t ercoasidered yo beusenmsed bfeloments diat aref ihiztcontiééd, ahid eddmerftosuceessivelyl e,

gl ass or  pol ynet hyl net hacryl ate, in which case the data pattern of pits
and/ or ¥MBoves is fornmed by neans of photopol ymer replication. The spacer

used in the optiggl g s%t%%oﬁﬁ@&%‘i‘fhitﬁb St EHJ}R)ngﬁse/groB%s\,’Hgéer’w yeh as a

radi ati on-curabl e polyner.” The transparent spacer y nmust thick
endfgh thefifsOsteckadf leyas isgwevidedyur ce to focus on the first data pattern as

well as on the second data t.tern, whereby interference t be reduced to
& minimum The r &l faRICERAVFETHL e SFnd lbck BE e SYPEVaEE tratrPeRt | n
quest i fatd Sattetofpislgr6oiled is providBd,ahid RYGHd ¥y pai@rdbdihg BepatlttEfbindhe at the

| aser wavel ength used to reproduce the data patterns. Exanples of suitable

met al s fxstedatd patterniy thgspatersi | ver, copper and al |l oys thereof. 15 The
i nvention furthere reLat es to a nethod of manufacturing an optical storage
medi um whi ch mst?188 Y% characterized in that the el enent C) in question is

obtgi ned by neansgn @écordimct MithoVdifrent, RFerréd smBodivest, i@ stdiggeRv@immt er i al
with an auxiliary substrate, ) .
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,
¢) 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



-

c2) applying a photopol ynerizable | acquer to the cover material, 20 c3)

pl aci ng a stanper on the photopol yneri zabl e | acquer, c4) carrying out a

pol yneri zayvoesorssact i on and renoving the stanper, c5) sputbefigigegsst ack of
| ayers onto the structured photopol ynmeni zabl e | acquer, and c6§ renmovi ng the
auxiliary substrate. 25 In a particular enbodinent it is particularly
preferred that t&eaeayeve nentioned elenent d) is obtained by nmeans of the

foll owi ng steps:_dl) applying a photopol ri zabl.e | acquet, ta a st.anper,
d2) carrying out Tge %JB‘P%J)’H@PF %gﬁsvstﬁemp n&{e opheRl FragmEUR RGUEHON| acquer
pol ymer, ' . : : | .

Eput t ot BE iRk EBE f ol i€ RAGRR) crdiRd bl BRV.std M IOy e

| acquewiew to famuing@rdatnimdidimsuth astfodyaadtonatd or an gmegthions polyokfiarcanipenidzed i n

o1 Pow IE AU, oo < Sp S0y § TeEneits P ade i BB v g o stack of

| ayer s pbRmiilsiRBRaErylat, in MARNYdaB&the dRAPaReal of R krdBl Srobdsiy Bmled biyhe st ack
of layers, and dS) carrying out a polynerization reaction so as to forma
st r uct umeads pfwhotgpelymerreplidatien] acquer that is provided with a stack of

| ayers. 5 I n yet..angther odi nent h d.i.n St i | S
characterized i nTﬁﬁg?acgﬁ%S%g%b&fﬁ%lﬁ?li s&oa%’%%cﬂﬁ@dp qa?slfﬁg %%{n%% %%%}y%ﬁr’neans
of t he sheH AsQivadigtion-eRabledOlymEO Thel iriithphriett pRSEAYR RulsbBe Hick@idligitjo, d10)
pl aci ng an WV radi atlon-transgarent stanper on the spacer of ste&pg%, 10
dl 1) carblyp lageioioures tp Soopgwnithefirshdatp paléarn enwel 29 pn thanppondydatmpatiermnper |
and fi I i . h G ed..
pot oporeby o BB LG el 26 § bimlo Y 358 PRRGh et blalh eifhical o o
t hg | asstor@rthédhnﬁg? q;téstidh 1S ek patﬁbﬁa@ adibral ddydy ha‘l;]iﬁg d:hi/g'hieﬂeatﬁmganu? lasaur
sub-steps,_ i.e.: 4) providing the spacer on the elenment a 15) carrying
out a pEvelcagthrged ieprodpes ﬁga@mﬁemﬁ-eﬁ)ﬁamp of §ui mesﬂlml)eéhlgeawnon t he
pol ymerj L d17) placing an LTV radiation-transparent
starrperglog(ﬁg%v}?’ggggeitfigﬁg%sglg%gr of 20 d16). The transparent stanper nay
be15f or exanpl e, The inventqafirther sfatedtotai methed ofmamifattnahgan bpticat storage

manuf act ured usin no ni ckel,.stamper .in an_jnjectio [ di
medium, which gwﬁmla 18 \é\garactenzedmthat ¢ element c) In duestlonlg 0 ta:medqg/

means of the following steps:
cl) 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,
c5) sputtering a stack of layers onto the structured photopolymerizable
lacquer, and
¢6) 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:



process. The transparent substrate may conprise the sane materials as those
ment i oned above in the description of the optical storage nmedium 25 In
addi ti on, woesoiosypre of the above el enents a)-g) may be ig@ﬁhﬁ,%gg;gt ed by
means of a pressure-sensitive adhesive 4 PSA) or a photopol ynerization

| acquer (2p). The and ot her %?gig,cts of  the invention are apparent fxom

e
and will be 30 eﬁak?m%weaa\ﬁ}aeh gsdo 28 MPehhe enbodi nents descri bed

herei nafter. 1n i | : fird eSdognal j t orage
medi um in accor drgzg?ﬂ{\}\nﬁp%a?’ﬁgtoiﬁgggr?hzgﬂ?%q%t%g} 019, -ﬂa}}fg;%%?%oz/ 03s27

Fig. 2 shows a pdB) ¢camting owrdymdymengatioh reanorogst asdalfosn estrgaureddi um i n

, accordanc ith t inventjon, Fi 3.shows.a different enbodi nent of the
opt i calphgﬁ’é’\fgb@'é@nﬁ% Fbﬁ‘?‘ﬂ?‘?{t %tdﬁpﬁjé(?pcegv”@}%s"?%dﬂw&ti on, 5 Fig. 4 shows yet
anogher enbodi ment of the optical storage mediumin accordance with the

.invention, and Fig. 5 shows a further enbodi nent of the optical storage
medi um i n accor damyet amother embodiment theomethadin question isTharaateoped inghatsheor age

medi um 1 conpri.ses, (in cessi.on,. a substrate. .2 .a first data pattern of
Ot orbeie s elordert 8 PR o BRI BnRwind STt ot “amta pattern
3, a spacer 5, adsppmmiﬁémlspﬁ;e@fmk}@yaérﬁenta),second data pattern of

I a

pits/grooves 7 and, finally cover 8. 15 A particul ar enbodi nent of the
optical storage (&) plasing ph U ediationdeansparent stempenow the spacar of step d9),

di ggrammatical ly wh i-& 1:Q. .G j can be considered to be a
coarggi nation of tﬁ?gg Sep g‘%tgp;?ﬁ?‘gs@aﬁs%gagwggbstrate 2 provided with the

first data patterdd2pfenfoivirg the oupsr, andfiallywhi ch the first stack 4 of |ayers
is provided, a spacer 5 and, finally, a cover 8 thqia]t is provided with the
second data pat t i) PtEHRg? ghaek oklayers gyiarheHruchired phatapelimetieabls ack 6 of

| ayers i V'b?zﬁﬂe { Q. ws a particul ar enbodi nent of the optical
storagelhértﬂlélgllr%n%S I r?%j([:eggtre é%(li:'g with the invention, which optical storage
medi um 1 can be doasefilenet oHthbdast-oreptiemd enfbotliment, steph dA)«lif) arpdivided i . e. a
sutigtratet%]l{)é‘gvi ded with the first data pattern of pits/grooves 3 over

iich ' -SUPSCKE4 of layers is provided, a spacer 5 that is provided
25 wth the secomg)s}t,ﬁqjﬁi,%mgsb@é%ﬁt}@%nggﬁgaﬁecond data pattern of
pits/grooves 7, and a cover 8." The data pattern of pits/grooves 7 is
provi ded by neansl1dfcamrying outdirelyroerizatiomsgsetiant st anper 9 by carrying out a

ol ynerization r ion. caused radiation 10 that.i S proj ed, t hr ough
!to heytransparent gﬁg gyldgqgﬁ%d'dtftim\é\‘]merémgg? P&%\CEFG%WS%MS’@%M °
optical storage rd)platihgaf (SO rakfRhdrmSSarsdt khnipReoh B8 RHA@Bnal WPpacePoPPt | cal

storage nedium1 is to be considered to be a conbination of three
i n@Ovi dl}8)- parts, i.e. a substrate 2, a spacer 5 provided with the first

tack 4 of the | hg t ' . and
Cover 8 that s prsuragu o ffeoiick ey 08 B BAFL A SoRiekd SRARERSH, 277 B

t he secnbsira¢ thakcah befmarmyfatered 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,



WO 0310195. 11 PCTI 1 B02/ 03527 6 Fig. 5 diagrammatically shows yet anot her
enbodi nent of the optical storage nedium 1 in accordance wth the
i nventi 0Ny o Vtﬁ 9 pti cal storage nedium 1 can be consi der edriigo2es®
conbi nation of0 |nd| vidual parts, i.e. asubstrate 2, a spacer 5 that is
provi ded, on one side, with the first data pattern 3 of pits/grooves over
whi ch the first $igCkhéws aphrticajeeembodinenosf e dpticad diorage hédinmtiner si de,
with the second d}b‘ila pattern 7 of pits/grooves over which the second stack
6 of | Aseqrdance withoae dsegntion,wo 03/ 019y1 PCT/ | BO2/ 03527 7 CLAIMS 1. An
optical storage nym s e r bstrate (2),
ii} a first dat arr'g ttygp %‘ I?Htpl ts/gr%g&gsﬁél@@ﬁ@?s{&s?giﬁ (4) of
" | ayer s ad¢rdamvervgtlt the ifiventidn,dat a pattern (3) 5 iv) a spacer (5) v) a second
stak(6) of layers vi) a seco at |ts/ .ooves, and vii)
gver (8), chaﬁzr PPy el an qﬁéﬁﬂ#ﬂ@%@?f;@s%ﬁé‘éﬁ? eHMEANIER consi der ed
‘ to be cpprRasd with Gk fiRAtisn, d@t are interconnected, said el enents
successively being: 10 a) a substrate (2) provided with the first data
pattern (3) of plfh§/5gaimwe§lmh@‘renvu®|duhelttIoéthfelorpgt:alstcuagemm}lum‘lnl ayers is
provi ded, %21 'iler. ‘8355}%} c} a cover (8) provided with the second data
pat t er PEFFUGE B SPGY Q& over which the second stack (6) of layers is
provi ded, said second stack (6) of layers lying against 15 the spacer (b),
(5). 2. An optical storage nedium (1) that successively conprises i) a
subd$trate (2), ii) a first data pattern (3) of pits/grooves, 20 iii) a
first stack (4) r r a. ( spacer
(5) v) a second s Fcéi)i %‘? }g@ a?kt%a%%rﬁé\f}ﬁsjuﬁgcéfg Q@é HP@EE&E{&P b‘%%tubf qtegf
pi t s/ grofinsesata patien afpms/gbo{r&)a adiigtrstack drafde s atdjctthﬁtg thél €irst Uatapgterisgdi um
can be considered tQ 25 be conposed of el enents that are interconnected,
whi ch et BY6¢7ts 2 serond stack 810f 1ayers, a ggcond daantemot s/ girayes dendaielyihe fir st
dat a paé&lr@ (3) of pits/grooves over which the first stack (4) of layers
IS provi WO 03/019s1 PCT/1B02/03s27 d) a spacer (5) provided with the
sedsnd stack (6) Apatiaylar embodimenhofithe optecabsiorugd nitbdivam han hesondanéd with

Phe- 1 r 86 Wiaplon, ReiRgr sy ally hAgn dpisor. Vi PIEvEs oo Beurprp B0 8. an

opti cal ciRhARA oFaHbdBphiale pAHAL 1§lécs%§§dté’?bi6v%€ml}1'ﬂ§ﬁt% firkt Sy gt e (2),
ii) a first data pattern ( of pits/grooves iii) a first stack (4) of

| ayer s pitigbonend avlewhichdhe fiest ataq:isat pElagers 3 provided,)a spasgracand, figjlly, 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 5 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.



. spacer

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
medi um ( 1w&aogyconsi dered to be conposed of el enments t /@%9.%27
i nterconnected, which elenments successigvely are: 15 f) a su ?e {2),
a spacer (5) provided with the first stack (4) of l|layers over which the
first data patteFip 6a)agedmmﬁedlgrshowegetimothenmlblaﬁmeﬁabﬂhé optital datagepat t er n
| yi ng agalnst the substrate ( c) a_ cover (5 ovi ded mﬁt t he second
data paiedipy 1 iyjccerdages g’ﬁtbrﬂéf‘o‘i'é%nt&?e?” OpHEAS CFE%E (6) of
| ayers ?és)l&érgfodo}da ff?dlﬂatﬁﬁ(m&hlsfda& tpali€);. 0k sﬁ@w@, laxgha&r@qmtrﬁt the
tical storag I'u : successi vely

conpr i pesvided, an enlebades amﬁl th2 first2fata pajtem ¥ ofmts/gjawes paet which tI®) first stack 4

pit /gr vVes, |||) first st ers irst data
. pat err‘? F rS‘?B‘)O"éie yPde l?)"%‘jrsgfi gétg %Foa’lq(&(t% tgeF“géﬁ’r‘té; ERAYES a second
data paiteyhich te s@f:onw a?:}%&ﬂ!ﬁe?s ispevidl.vii) a cover (5), characterized in
that the storage nedium can be considered to be conposed of elenents
that are interconnected, which elenments successively are: fj a substrate
(2), h) a spacer (5) which is provi ded, on one side, with the first data
pattern (3) of pits/grooves over which the first stack (4) of layers is
provi ded, and, on the other side, with WO 03/019s1 PCT/1B02/03s27 N the
second data pattern (7) of pits/grooves over which the second stack (6) of
| ayers is provided, and e) a cover (8). 5 5. A nethod of manufacturing an
optical storage nedium (1) as clained in clains 1, 3, characterized in that
the elenment c) is obtained by neans of the follow ng steps: cl) providing
the cover material with an auxiliary substrate, c2) applying a
phot opol yneri zabl e | acquer to the cover material, c30 placing a stanper on
t he phot opol yneri zabl e | acquer, 10 c40 carrying out a pol ynerization
reaction and renoving the stanper, c5) sputtering a stack of layers onto
the structured photopol yneri zable | acquer, and cd) renoving the auxiliary
substrate. 15 6. A nmethod of manufacturing an optical storage nedium( 1)
as claimed in claim2, characterized in that el ement d) is obtained by
nmeans of the follomnng steps: dl) applying a photopol yneri zabl e | acquer to
a starnper, d2) carrying out a polynerization treatnment, and



d3) connecting the | acquer polynerized in step d2) to a spacer (5), 20 d4)
renovi ng the stanper, dS) sputtering a stack of |ayers onto the structured

phot opol wyers@galhe | acquer. 7. A met hod of manufacturing ?ﬁT/ﬁEH‘Z{Og?ZH st orage
medium {1) as clainmed in 25 clainms 2-37 characterized in that elenent d) or

g) is obtained by nmeans of the follow ng steps: d6) applying a stack (6) of
| ayer sLAIMSst anper, d7) appl yi ng a phot opol yneri zabl e | acquer to the stack
(6) of layers, and d8) carrying out a polynerization reaction so as to form
a stnlctured photopol yneri zabl e | acquer that is provided with a stack of

| ayers (6). 30 8. A nethod of manufacturing an optical storage nmedium ( 1)
as clainmed in claim2, characterized in that elenent d) is obtained by

" nmeans of the follow ng steps: d9) providing the spacer (5) on the el enent
a), WO 03/019y1 PCT/1B02/03s27 | U d10) placing an Wradiation

) (10)'t'lﬁnSDar?ntAﬁt@ﬁbﬁrstdrgée@Bdihﬂﬁl?%fdﬂfsué&ksi@ély%bﬁ@ﬁg&), dl 1) carrying
out a pol ynerization reaction, dl2} renoving the transparent stanper (9),
and finally 5 di1B) sshsftatetd)ng a stack (6) of layers onto the structured

phot opol yneri zabhg%h?sgg#tgrgtaggmggi%ﬁ%@%‘%@r step di1l1). 9. A nethod of

manuf acturing an I'ca ora ) as clained in claim8,
characterized i niif)hdirststaR4y0) lagr® hdjairinglihe ifie dataPatterv@) Sub-steps, i.e.:
10 d14) providing_ the spacer (5) on elenment a) dl5) carrying out a
pol ymeri zati on r BRASPHEr (316} provi ding an additi onal spacer on the

pol yneri zed spacgfaggcog&@(]% @g%fgé,lg%f pl acing the Wradi ati on

(10) -transparent ‘stanper addi tional spacer of dl6). 15 10. A
met hod of nanuf aei)arsecopdatataptieon(7) of pitdgeovesdandn ( | ) as clained in

clainms 1-4, charagterized.in that.one or re of the elements a)-q) are
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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 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
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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 (g), 5).

4. An optical storage medium (1), which successively comprises
1) a substrate (2),
25 ii) a first data pattern (3) of pits/grooves,
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, 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
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¢2) applying a photopolymerizable lacquer to the cover material,
¢30 placing a stamper on the photopolymerizable lacquer,
10 ¢40 carrying out a polymerization reaction and removing the stamper,
c5) sputtering a stack of layers onto the structured photopolymerizable
lacquer, and

¢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),
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means of a pressure-sensitive adhesive or a photopolymerization lacquer.



