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PHNLO3 9 PCT/ 1 B2004/ 051803 1 Hi gh contrast optica
information carrier The present invention relates to

correspondi ng nmet hod for manufacturing such an optica
pakosigd on carrier. Optical information carrier
w del y used nowadays. However, their data capac
running towards a physical liymt. A way to increase
the data capacity is to increase the nunber of |ayers.
@iphreemiakiybpti@XinSdrmf@n AEEt echnol ogy is extended to
several |ayers. However, due to intrinsic reflection
of the individual |ayers, the total nunber of |ayers
will still be limted. Alternative technol ogies, such
as fluorescent nmulti- layer technol ogies, offer a way
to circunvent that problem US 5,370,970 describes a
disc with fluorescent- material. The information is

stored u STlﬂﬂaré%Eht avEA¥%n RatdRkd & o?ﬂ(gl hfRESion ‘Q’Qx'rlglhanﬁ &a device
pr oduced % common processi ng echnlgues such

P AT PBPR <thod der randfatiy ing S an ptigy) infarpastion a%fl%{

| ayers ar eptna?{dﬂdﬁﬁﬁmbyarﬁbsd aaegmtaelszl 8420 86\/ddays . FRiveVel, dlheir data
cont. ai.ni or cen CllI Ona . J. .

fans stuafe gyat RSl O € Rt Bi¥ispeduing
troremse thechambeiof lapdrs. Cendntly gunngIMh tesisobpy B axtzadddngseveral
?a?&g (f—fov&}gl/e? CHuQ 9)‘ 1nt§ﬂ1§? 1%8&{1!)1{]& ﬂ% ndY\@@JQH%ye geﬁ)l%stbtgll n(&glber Oli] ﬁayers

uor escent terral 1s sup ose
wilkstifibe dimitath éltgrmshrp @nhr@foglteh @4013 esibyoraseett Inwlslclasies teglinglogies,

3R YD D @rclihwditih& pRbleARE 1T X material and dye materi al
usi ng conmon proceSS|ng techni ques, e.g., spin
coating, both the lands and pits are covered. This is

unwanted as a | arge contrast betmeen | ands and pits is

Sttt entPRSr IR SBasite b s ek SR o e Sty
stpiedh ugiedniangy ofpitapdians, mhick kg pbdéced bihdomnicsn fradessingo | ow
fteglgm e! s%?ﬁ as n? @(91019 Hl‘bulg tl B&?ﬁb%%ﬁ‘l% %‘ﬂorés&enf cﬁi 5‘ ﬁg&? L‘Q%)I%dl?({%d by

obj ect esent T nvent

gifeor denesiton n@ﬁrlﬁlicemtalhlaw fleprescant @hct@@afhltys agt, a ﬂupr6$csnt dye. The
frdfetid & depRUitELly Ring wﬁn&més@tub%cmu&rs% HAesphh dégmgp@octor
and a correspondi ng nmet hod for manufacturing a

plading. ﬁquoatwg@mppwem%\% J h%ﬂ‘WFiij“E‘BﬁFPé@tsuppﬂ%"éi P Pg st
adpoget id the SIBNTIR \pRBleACHT e dbddgbeti Qist R EhapAPPBAHY a inRVBOSH rkirix

ical . . . . . .
%’cegﬁ ar?cp (Sye%laaterlal using common processing techniques, e.g., spin coating, both the

lands and pits are covered. This is unwanted as a large contrast between lands and pits is of
major importance, for instance, to obtain a sufficiently high data rate. The contrast obtained

by spin coating is approximately 1.5, this is far too low for a fast read out of the system.

It is therefore an object of the present invention to provide an optical
information carrier having a high contrast. It is further object of the invention to provide a
device and a corresponding method for manufacturing an information. carrier having a high
contrast.

The first object is achieved according to the present inwention by an optical

information carrier for carrying information to be read out by means of an optical beam,

information carrier and to a devi ceCamB0a4/051803

?9%{82004/051 803
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information carrier for carrying information to be
read out by neans o f an optical beam PHNL0O31189

weCeHisloBE2e4/ 051803 2 conprising at | east one PCT/IB2004/051803

information [ayer with cavities having a width of 50mm

@®HNLesIssand with | ands between said cavities, %%3%2%041051803

said cavities have a smaller width than depth,
optically active material deposited on said |ands to
show an optical signal, when being stinulated by said
o@hprisap atleammne M@mﬁiﬂinn@eﬁ waith daeitibsneeing b thmtsgi.ﬁﬂbﬂ 1%s and

SThIR P ERGE i fernEena o gt PAT o bt and
lopticelty. actieingataril depasitéd on skith éandyp elsivt 4 opiiapAFnallwhen teing
%ﬁ&hﬂ{wﬂa‘%ﬁaﬁﬁ?&ﬁ%% bed above. The invention relates to

menory) and WORM (wite once read many)
appl i cat |@W§fdlngrﬁ0 Rovvenph ¢rtisallyepisvetninerialdas/deposgs] @rtiee lands

HRUR b rdbIE At irBle BiviiiSs of@lﬁqnibl%a%%e@pﬁ s 1§3<§<taét@|?}§é EF@lte .

cavities are usually ed grooves. Surprisin
Gerepared (nhe Byier att WSW?%b%VGnF&?HHWé%PWFSdﬁ ROM (s qrahes
fembi§) msmm@whﬁ ofl@R&@g infanP Bﬂ)lﬁ:@tlidny IﬁiﬁbMV pIIEBARS {hd bavitRs

the | an f. a strate, cavjties
o S e o2 i LB Plica R e 2o el Slames
| ess, pr eSveprabkly, iOvasfound @stshat whtk c@hmmort d&ﬁosﬁﬁﬂte&ﬂzﬁﬁed’lﬁfée

gos?lg@ Itc] CEEOSWOE&CQI&)? Q%Ue g&%ﬁhon thP o otfa I ﬁtugﬁg sUDS tf,ﬁte 33155 by

cavities*ed
savities Wghmqtaﬁﬁswamadate@rwwta lofigunatr 1¢sk) @refheqdtysliofinonless,

%é{‘ élﬁ ﬁle %Mlep Ma\Ie g gl'ﬂél[égw quhgle(fggtﬁ (}5%8& d)% ghe ?andsblyut no aOrI] S

e set deposition JovT L
bl -dathp gavities fapde aghicaed tylsetting certain mremﬂwe/dlu@@bm depbstion

H@We 2011 Hyh@rﬁlﬁlgﬁl%rdeﬁ%ﬁn%ﬁi!ﬂo&e'sse@ méﬂ@oﬁws&%&ﬁmﬁ&?%ge Q{Qltby

anldal‘vvettln surface.” Thus, the idea of
erl?\‘?SétmgPBWa HAGMHPHrEl %@estreeﬁlieﬂ sbstigteshayige thase rnerww ‘P"Féltles

Rhekinttace Ehob]?leloﬁl&\ahﬁdeaSNe&iﬂg siirficd. MEGisCAS Rled br@he 1ﬂlﬁehtﬂ)nd@ﬁ{pt:bve
f i Or r { as qgescri

{hg aonttrgstt 18 t(g: gaggw élger\%lldt?l r?¥ E%F é’hgf 9/ nerGass 6?11°tdﬁ%h to wn?th
d?@p@lsd ta tberprrstew sglejoribadhabovepamd fadibese icarginpranessvaluedfosthe

Xé@ﬁiﬁﬁoﬂ%@&&a‘%@&%n&ﬁ ‘Pli?\ﬁggﬁobe%é’e a small width but a

great |engt ext endi ong a longitudinal direction
of the gr'® é\y‘é%RM,ﬂﬁﬂlé@@n gleevep bavgiatsmali width byf # srent leogih of

ERdEE 916MaSonditi@nd HRRMESOr BRI ErddRes! R&@Js@rge I%ﬁﬁdlﬂapdn%ét?olﬂ of
tgt her form ng the | ands bet ween each G ooves

8 AFORXFE AN IO ER <R be Iqeaed et fo 3Fh ofhey If%mg éleéands begnesgn eachg
d)th]er.aGrV@/reycah at‘l@elrh&amgzt $ented 6 a&hsag\é &@1t1hg3ﬁlta|‘z@r@ 1drBSlelt ®n a

?ﬁglﬁap@ﬁ t10n the pg‘ts ﬁ ave i smeﬁp w1d ht%(l) rThelr ﬂaggtp canatl)e larger tlhan tgelr width,
but it is usually of the same d1men31on In the longitudinal direction pits can be located
behind each other, and across the longitudinal direction pits can be located next to each other.
Lands are formed between the pits along and across the longitudinal direction. In a preferred
embodiment both the length and the width are shorter than 50pm, preferably less than 10pm,
most preferably approximately 0.5um.

Optically active material is deposited on the lands by common techniques like
spin coating or dip coating. Using spin coating the optically active material is applied to the
top surface of the structured substrate in a liquid form, e.g., dissolved in a solvent. The liquid

is spread as a film over the top surface of the structured substrate and bulges over the narrow
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but it is usually of the sane dinension. In the
| ongi tudinal direction pits can be | ocated behind each

wothsrodiasnd across the | ongitudi nal directi on pCTABWa4051803

be | ocated next to each other. Lands are forned
remwvesr8e he pits al ong and across the | ongitudi

direction. In a preferred enbodi nent both the le'?ﬁéd’(l%2004/051803
and the width are shorter than 50nm preferably |ess

than | Om, nost preferably approximtely 0.5 .

@mlmes adlth y Wittt d)f\59uﬂmt EESL Iﬁéfeﬂa‘ﬂy UGTOISEES dnc@npréﬂaebly aﬁ as, by

C 2 fiou cre%)mﬁ 1résc1)<%#1|$err]ng Atrﬁtétméx zlierﬂ]%eg&a(g; alé)g{lC? {})grplxﬁaa{ng In}oael is %}ghed to
atpptruoadect sobstihte coveed swjth il dibm ofientnp éhestin wedr vack da\ettyhsts BRb e
:p&s%}e &6 &téiydd pé (g)%{jﬂg o8 a Qiffere d% (S)%‘[IXI? @ﬁﬂn u@tostﬁ)é SY ured s@e’[{aﬁe

sur ace
@@mr@ggaut—l@dvl‘@@b@{ith gfs ]e;asalmj 5@y, égger@hbe}o;mh B this case the structured
SRR EIbOG 81 GGTLAFRONN éé?é&% o] el s &

Omm or l'ess, prefera Om or ess
piebérenrefbrelly.On 8 ROM awbtidabert thepits epi hage batisd desth mlrmdtmof 50um
LPkat i Y%;sOf around 200rpm and nore is
appél ISeerf%]rtaogl?ﬂﬂlﬁé}tqrSlsJct ured substrate covered with the
fi | m openPrigrabbiealfdptienllnective materfal salopdsijed onthejladaim@o

Bﬂ%ﬂ}bicﬁvetrgatéﬁpik Mepgh{éd ﬁx‘@et da{l]igesa‘fhlﬁ R 1He§stitg Bf an optical signal
e osition tech ni g he StrUCtured subst ra?

ﬁlavfieﬁimbv 8eppdsi S%@ulaﬁe% h‘/ %{1 qmlfa% pamfis pehdighprdppndigripgensity of an
ppt&ﬁl&[gﬁ@eyutféﬁ by {he civlitles stﬁ?@&ﬁdtb? EheblidAChekth EThus WRShAIALIEf the
§ tE)JJ into the ag?t%t 1 and the pull out speed is
Chogén ntc?)mﬁr m%{?a(‘??fr?amf’ g SP”% her, preferably. In a
ROM appl i natpregerret] kobiiment afalre dmammonbkmt davities| ceritgjh o apidally

tg% Jﬂatg{ﬁl nirfl]atq tlle%%riras&? %‘Ilgfoﬁ’?:it%n tﬁus e1%§od1 ent is

era eposi ted
BRPreYee ald@imj@“)and no opti cal ly active rrat erl aI is

deposi t edy; ivBs JifdGon@ blittha® Ssing ERHSes hhife 4 maﬁé}%&l&tﬂ thgfl dé'?)'fh
s nal . emtted by the |ands stinmulated

I by.
E% 1:*/ 3131 OPB Hesiye mgerel ﬁiﬁaﬁ@F b?tr?ahofttlr?éaYlmséﬁ%qgtcg?p%m%ﬂf the
omtcau;edcm&l ngpfial @ tb;i fada s thb &rt@ﬁhﬂdtshtﬂﬁ?té hgﬁ&h@hfa@kunlibg
th e.contrast t he . .
ifes? Rt 680 oRER PO R v b B SOt B &g ot P eernger
art. | n aDyrtefhehighdspectimtid proposed zn:i:ox’dingta the/@esentdaveidtiod, the
Qﬁfé&ettﬁEQn CRQr Fhe r&?po?iﬁ:ﬁ Emcéguﬂ ﬁ%e@&;t b Qe a}?ﬁ?ﬁeﬁ Ha%hal fﬁ)lgn%ntermg

contrast o
SR wdierdrhagore, 3yl belegpeddel e cavifival esgv:clallytpm@..al@aldtng the
flé%ldﬁﬁd Rbteridl i reb2hiRGHE Botokl KFart TR A8 aiRdvS MBtoRId ¥Rk

h a
also cﬂ)ctor ﬁacr ing and vapour deposition can be applied on a structured substrate having

cavities with a high aspect ratio.

Preferably, the ratio of said depth to said width is larger than 1.5, preferably in
arange from 1.5 to 2.5. This value of the aspect ratio fulfils the contradicting requirements of
a large aspect ratio and a thin information layer. Each information layer should be as thin as
possible to locate as many information layers in an information carrier of a given thickness as
possible.

Preferably, optically active material contains fluorescent material. Fluorescent
material is widely used in optical storage technologies. Known and commercially available

optically active materials can consist of a mixture of a matrix material and a dye material.
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wacbiswa1rat eri al

hardly any optically active material enters the bottom
of the cavities during deposition of the optically

substrate in the manufacturing process. The ratio of

depitlosdsyi ded by width of a cavity is called aS ReQt 2 0004/051803

rati o, hereinafter. Due to the high aspect ratio
proposed according to the present invention, the
surface tension effects of the deposited nateri al
pYianzemdtertahie pobéoadyi thaetiaheittier dralp ﬁmanmge;m}@rnkym@tdl he

L SATR Ry o B AU B
rieefeaipli ippreferablihmatenielof Hg stoue inolytings manthqaa racndirreomazmeeor
2BQY-Sin, nﬁl@ste'n%b‘?iqmtaﬁ%@bqﬁé@?arﬁltﬁe &Qﬁr{)% "ﬁle génrll%o 3993ed in the

vapour deposition can a str cture

Sptiret ipfappatipm ARy a@a&ﬂir@ﬂ%@e me%eﬁt laveml@ﬂce qdugtipn japyl

Reefpmnabbysts 6he ratio of said depth to said width is

larger than 1.5  preferably in a range from1.5 to

2.5. Thi S%Qf’aﬂ%ﬁcélt‘éig O{e??gcai@ ﬁé’c‘f? matgtigl Ga"f‘lﬁfl?qall%bft 1H’§r°"ed by

awing ceetali tbblhrmcglesr egu imarhiegths plofsical ot eepalgs@eties sfalid mix@prd
3y LT Y e P ST B e e

|Pﬁlﬁw,rmmh’10$1a (nay)ew@tmgdamn of wingripEshoMcatant to @rodigy thalands.

SubsEfedth) RERRRTRS: RARS bp%tﬁ‘lingl? {vgsfhﬁ% glbc!lr%ositﬁfg td+ SktdoXal cover

uor escent terral.

active material contalns
mYffor escent material is wi dely used in optical storage

t echnol OgA@vféntaéﬁﬁﬁs)l\;ﬂ a@é]ﬁ!lcﬂ HIBERIaGdntatriér RW@ink @B'ux%h of
al | an conS|st of a_ m xfure of

optic active materi al

RO PP SaHos eSSBS pRPDgEggecessve
Bﬁ’ﬁﬁhhﬁﬁ@@éﬂsﬂﬁﬂﬂﬂ&eﬁoﬂkﬁﬂ friformatidn@biriads havé hiph@fcayagikibsythan
g%%lg-zak%ltowii;{as 1%%%{}%{@?? gz?nérg] %s}fllgl n&escgn(t)anterl%qyiIla?gceentur%lbér of
prdvrpationayers can byrarrpiged dioa@mlh otlladﬂultlﬂmeldybnmmecdmdrs is

REBHIBE athy inVBLEE hRb 1:er 50‘3@%950%9&& RGhoEH D&

I%S%r]% e
acridine, oxazine or coumarin. These materr: Ll
\mf‘a’é‘P’iPnG%Efsand therefore proven. They can al so be

used in the objeétiof ik 1riv51ftﬁﬁ mittsb Qehicv & tyl anew@&iG%Qiu%tuﬁ% an

t}_ lplbfe ﬁ | nvent @ lgduct | on and

gelB e Bk & daty SBPY § Bt ogpEgprsg on
apitcalvﬁommn@rqaaier asa:taquﬂtm olmai 14ysahﬁnet1{qa R:@Mﬁtim@y'heu&pm

hni,q I@ Eag SI ca
(t"cﬁmttr}? cavrtles avm r t | (iﬂsl, oﬁ ?ngnhor fol)-xgmg ils%ﬁ ceq %1doc8v1t1es in
cheighay riast ek lmﬁonmtmm bse, of demstlmmdca&;m bsive ahterial ofeuixslhng
gc?abt@& fo@flo%v By Jpﬁcaﬁ Bgnai e being stimulated by an optical beam. Preferably, spin
coating and dip coating are used as deposition techniques for depositing the optically active
material on the lands.
Preferred embodiments of the device for manufacturing and the manufacturing

method are claimed in dependent claims.

The invention will now be explained in more detail with reference to the

drawings, in which:

on a top surface of the strucPdareB2004/051803
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polarity, applying a (non)-wetting |ayer, or using a
plasma treatnent to nodify the | ands. Subsequently,

woheosliarmds can be treated by etching, washi ng BCT/IB2004/051803

depositing an additional cover |ayer. Advant ageousl Y,

amNopsieal information carrier contains a plura j
information |ayers containing cavities and | ands,IJC ﬁ%Z%OMOSMOQ’

spacer |ayers separating sucgessive information
| ayers. Multi-layer optical information carriers have
hi gher capasiltileshoiviiace sspnef amdnafiiiringpiettoadlfor a WORM disc

aQJopc{n{@{,ngqwgg I[Il ers. Using fluorescent material a

information layers can be arranged
above eacﬁlgo%f’rlilewsamvrﬁwd&yélscmrﬁfgotqmt| on carriers

accor di ngpi;03 %9&4{3&/&&& E&Ys@a(!celrdgl Qﬁ 0 L ast

conpared to known mul ayer opt |ca of mat i on

carri ers. Fighbshe %@%dlftgfbe%éasﬁlh&@?ﬂgladﬁck @f thel reeprdzd fisein Eit-
By a device for manufacturing an optical information
carrier as clainmed in claimand by a nmethod for

manuf acturing an optical information carrier as

clained i Fligciaahms]aéﬁrstStafbﬁaﬁ%ﬁlﬁdurﬁlg@iﬂibéssbmwmm &dceps
Pspi PR BYeh B Pl i PRl o PR
en elfqrmﬁtgmrheafcn dtheldiay. dig. 1ashdwslepositiof mgrosptitioabf the rottired

&4id f Salef, ba adapted to show an opti cal
E%natll Lll\(/)\Ilgwégan eel%ﬁg g(%?sr?ul ated by an optical beam

Pr ef er abl §he 1§f|9€“f‘1‘“@b183ter prendnelongi the dana ol the dise: Eheismeiurad

depead 1 ik @@J)’Hﬂhﬂ)‘d?&sfs Qréxtgrﬁﬂ%%l(ﬁl% e pkﬁ@o%d&&%dna%/tgp % in
erred nbodi ne

t Pre
ish TR & e e TEN S0e B ARG Cahtie e A PERCOUTI
betvBamcdaceat grb@esm%id ity dleraﬁmhaﬁ% the betef 8 .of Erflb Glsdf: @Mﬁﬂ]ﬁibr@l‘?.

' d e de reference to
bt oo b B RS e RE bS8y Thicrl b b B et o
pireys The auHoct ig ﬁl@watsmveéivs taeqrss anfl fomr graowe$ &t uri ng net hod
for a VmMech&ges@rqﬁw addeﬂtg Bt a‘ﬂd% m?eﬁdl (Wcﬁlf'g' ’ratg E%A 1s%alled

shovvsatopwewo ISC I N
BSPPE £} ORI thiY igentiercibe Widivgs qebctﬁii t9.be prr@mdately 0. Sum (or

less). The grooves 4 are shaped rectangular perpendicular to the direction of circulation. The
lateral width A and the depth B of the grooves 4 is constant along the direction of circulation.
The lateral width of a land 5 is the distance between the inward edge of an outward groove
and the outward edge of the adjacent inward groove.

Fig. 1b shows a second step in the manufacturing process of the WORM disc
according to the invention. On the top 3 of the substrate an optically active material layer 6
containing a matrix materjal and a fluorescent dye material is deposited. The matrix material
can be polyvinylacetal, poly(methyl)acrylate, polyether, polyester, polycarbonate or
polyalcohol. The fluorescent dye can be xanthene, acridine, oxazine or coumarin dye.

The optically active material can be deposited on the top 3 of the substrate 1
by, e.g., spin coating. That is, the optically active material is dissolved in a solvent. Then it is
applied on the horizontally positioned structured substrate 1 forming a layer of dissolved
matrix dye mixture 6 covering the top 3 of the structured substrate 1. As a result of the
application process there will be no matrix dye mixture 6 deposited in the grooves 4. One

reason for this is that air will be trapped inside the grooves 4 disabling the deposited material
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Fig. 4 shows a reading beam passing along a track of
the recorded disc in Fig. 3. Fig. shows a first step

wono@/sensf act uri ng process of a WORM di sc acceCuiiBz)o/a51803

the invention. A structured substrate 1 as shown in

PHNLOSU 189 becone part of an information |ayer Ofpcbjﬂg%%omsw%

disc. Fig. a shows a cut-out of a cross-section o
structured substrate 1 along @ dianeter of the disc.
The information |ayer extends along the plane of the
¢ifoo redthiag $ie bottrinuofalkbssgrbetes 4l firtieanidreidns toahecspiatl Widdotis
ﬁﬁﬁ of the. di
Qéﬁcg‘tegsl ?@%k&?‘ggb{é{s} AdSrggigmr aaﬁseo recvierlrﬂ% b mta&lxgiye mixture 6
é’@ﬁ*teéieméﬁ the greovgs é dlhe fisyotied @atw{ dyequintwte & hytgesioveethoveramew
atloRCLRknA QRYRS thé oRBF: 4. b@n b@ﬁ&NSQHercE:wrl@&d s@&)glh be, ﬁig;{%t er

C of the disc, consequent | he center

.nglmffmturglﬁ Bifhod, sthereparer Qf@éﬁ"il"éﬁ mptgix dyfopicirees égpomé on the
eprrFgRemdiragl.arrow. The cut-out in Fig. ahshows gl veh
| ands 5 a f our 00 ves 4 have a dept
5 ang o | Sbsrepy bR e PR RS e B e mibire 6
&gpleted witht ratatio\Gequety rogarbmldizﬁtﬁ)rpnnmeﬁghemd t khin Myedl bididsalved
r&%&@g Eu?e \9?1 b@ @el%{ %’ihﬂ%{d@ IS yl"h? so?vent V(’lﬁ eva oratgé and le hve

£ rec 52 ne

r oov are shape angu per en Icul ar
g?m@@ﬂ layer Toff H@trvicim ¢ mixtagon tﬂfhlends étﬁmaetsulw\pﬁhdmathu&imdrmgw e

dRMbMaBordhg IEe BVRAVES sitbwh$n GQNSL ant al ong the
direction_of circulation. The lateral width of a | and

5 is the BiNEtkepwRoQsERSBRPOdS FRa bF HiRA Fa dmgengoerla@m of matrix
@y iRfueb PrIRAM s a,ndd dieBRntasthigets ®OGELIfing Hahie Qﬂeﬁs@éﬁlcauy

d ste
O e AR b B e BEHE S BEaeaf wrel imbher g apey avove
thiaéopi 3nf grtsuishiate Ois rhdved pabqjleB)vel‘f thet thye3 sfitbsdubaitar IQJI?oducmg
g%%élﬁm éés a dﬁ {h}:/ Falnggast %Fus Gé lg%%ethog & (r)ag)éll%d E‘A (p gmes hav1f1%%f1

teria uor esce
Fivect pagie of kS prettigher, piefecably lberapgﬂ fyom hytodcet aI

pol y( et hy Iﬁ)rﬁglrté@hﬁlﬁﬁ‘e is @19'0&1%5}? ﬁfa‘e is Ql%ltg;?§ Bietﬁe substrgte 1is sunply
E}gl ycar bonate or al cohol | uor escent an

pedntp f 8qlgion @F*}H&%ée oRsicalbi aﬁeve a}afeeei@ﬁ%\afreﬁwaﬂséhe SPPﬁéfate 1

B@hlﬂdﬂ@hﬂ For&@frhdﬁﬁed@bﬁfateﬁ' haﬁ@é"gr&ﬁeﬁﬁiﬂ%&lﬁQAP&" 1dsb@ad SPum,
f the substrate 1 in coating. That is,
PfﬁfgraB‘eftOr ey Fopsgientyes wﬁtl@fer Rivticabegt g8 B aogs 1 of tap subsirate 1

S tiiCkess of the ﬂepoi;ltdd?paydétpmag e&lvaaed Eyhﬁ(? Ihﬂlrdutzs@EHdQJf tné substrate 1.
pOS|t|On tructure substr ormn er of

di ssol ve glp?@f’ 4 ?B?%{FBOSHP}E faybs e al%osi“&?/ d5Pesite Fyrs 7 t"’&é1 e fangyS,
thhtgs, sterteliod appléed nsatdvisl is Adaeed dnd efdposates. el viipoof willlbe deposited in a

solid state on the lands 5 of the substrate 1. This deposition method is applied to cavities

having an aspect ratio of 1.5 or higher, preferably in a range from 1.5 to 2.5.

The connection between the lands 5 and the deposited layer 7 can be improved
by matching the physical or chemical properties of the matrix dye mixture 6 and the substrate
1, e.g., by choosing materials with the same polarity. It is also possible to apply a wetting;
layer to the lands 5 resulting in a wetting effect for the dissolved matrix dye mixture 6. In this
way the adhesion and/or amount of applied material can be controlled. A polar mono-layer is
a wetting layer, e.g. The lands 5 can also be modified by a plasma treatment. Oxygen plasma
can be used in a plasma treatment. One effect of the oxygen plasma treatment is to make the

lands more polar. A second effect of a plasma can be to roughen the lands 5 supporting the
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application process there will be no matrix dye
m xture 6 deposited in the grooves 4. One reason for

wohbes/Bs28hat air will be trapped inside the grPOTNB®04051803

di sabling the deposited material PHNLO31189 f
AENLoBRABY4/ 051803 6 from reaching the bottom o
grooves 4, and furthernore, due to the snall é’ﬁ%{saﬁgomsw%
surface tension of the dissolyed matrix dye mxture 6
al so prevents the matrix dye mixture 6 fromentering
takieesign. doaddBiod, subbbrperd itsamént edy Hﬁtp’nbﬁfallsﬂ y@plofed tofughér r?]odify
ro v t 0 nteri e
thlﬂej cge%%d %X%"_j Il“ﬁ]eelaxﬂigg car%%n %[cgée%lsxév?slh eéélglr(]) ?Vélbl g’ﬁr ctaﬂge
rﬂﬂPﬂﬁﬁ%@ﬂﬂlﬁllﬁnl@Sﬁet hod, where a Iayer of di ssol ved

mat ri x dy@he@b&&e%&n@ed‘n’?‘mﬁiﬁ&ﬁﬁgﬂ% o Qard (?duntieo\pO%}]/P ]:?hhés

substrate 1. Subsequent | X str
Apiesoutyd élﬁcés%}f%ddeﬁ%ﬁa¥ ngiheghean asodeses fer rhagufagstringelOM cb#ws

avORMAhd IQOMfdiﬁﬂ&lﬁE}Qﬁ(th@fenQB eﬂkﬁéica%i@Q hRRRPE e INSld ﬁ{%‘i a
solved rratrlx emxture wil |

v Fise? Taies B0 Vole! Ll et Fuiien e pEEhggposied
Ilzefan/Banatmlempﬁ|gtoredesI4&ymen7adpﬁenn®etpbswéd dy®s m xture on the

| ands 5. cturing nmetho .
agg o? di n gggcgrd{ e %Illn?lo\%%t °F 8rr11 2 @@ﬂ g%cain e %ﬁhﬁf’fdﬁ’_&( %egiaﬂ‘é‘?
kelesiad section § vfgherrbpcrs»tﬁdblawaﬁ elge byiBeuting the setbetpdsktionn § b means
o?%/ Gfiting 126 Hgﬁltl Fdo¥e Qbfe%ra %Eeﬂ%gra@fkagth% nlaﬂpcq@% ﬁix&(a‘e a

ferent technique |s I's met hod

dpsiredin Fiegk T hwgwﬁp&w%ﬂns B dpozgipdii fé@remnm@ra@qyb@pm at.e

ltnﬁlﬂ@hn’gl d@rﬁl@ﬁse@cﬁbﬁé § Wangadify laseggé(ahﬂﬁgs it SLARCE.ALQUR
sub§t rate 1 is noved parallel over

FW?SI%‘%S@d g?grﬁdﬁcgsegl?ﬂ trate 1 producing deposited
| ayers 7 & meaﬂlhgmbtﬁditds exdplainkt ivith da@ﬂﬂa@ﬁtb Figoh Figed e sifve written

%th(%] .g(r?g)n{a r%%gﬂo%) ke?l?ayers \;I P(gc}]eéra e?i '%ts. %%ﬁt‘l%c%&s%gt& a p%rlsed
fqadinméqamt wigithndag anleo besa laiepbearo bt with, a diffiadnt ivavelebdiieort e

%en&ﬂﬁhaﬁ%rftiﬂé Gea;ln ba%se§ n é ¥ ft%bggx?lgjoﬁblﬂttcfothgtoggl ﬁjé ith%Qrack

contalnlngeteo I cal yacwermer

A9-tFashiimedbe e daiss pylssthis a depesitedijayasd thguaser lightis #bsorbed and

ﬂﬁdrétﬁ&nltl ligelisSmiel. rak ﬁu&esb@)\!h%ﬂ chle QM%&ed\b}I R aﬁpr&ﬂrﬁj&t@ccﬁﬂtor
| ess than, 50 %Bgfer mm Conse uent
e

fitﬁ% can aesygl}xate/d eﬁeml fipe ngg PearRulss bigsra dpgfédegl section 8

smﬁmrﬂ'sa!l‘ehght is dihigted. h’hcﬁkﬁme,iﬁ) fiabretdag I%Etﬁ;f@[&ibd cﬁdec{eayﬁﬂ nd signal
rl ut eed of t

e YR BN OSSR S R B S o BRe PR BB,

fequengs of fhe mndlmmam dprflisengoded infranatiog stoted én thoinfenajl lnyed

material ihg pheakR onBdath SV ARY 88. ac-gg}glag %ggeggveﬁléh plkt)sqmave

deposited i n a solid state on t f
Besb gief Apvinep lenpth of abpuploim, ia wiirthef dheid 0iSEmandbd height ©Habout

@;@r}{.i ”Ith'u§ the aspect ratio is about 2. To obtain a ROM disc a structured substrate
containing pits with different lengths is manufactured, e.g., by means of a stamper. The
information is encoded in the different length of the pits.

Discs according to the prior art have a low contrast. It is an object of the
invention to improve the contrast of said discs. This object is achieved by providing
structured substrates 1 with cavities 4 having a smaller width compared to the art and by
choosing certain parameter values for known deposition techniques. The deposition

techniques applied to these new structures result in a deposition of fluorescent material 7 on



havi ng an aspect ratio of .5 or higher, preferably in
a range from.5 to 2.5. The connection between the
woOamd®3b2and t he deposited |ayer 7 can be i npr 8¢eaBing4/051803
mat chi ng the physical or chem cal properties of the
rreINL0X11dye ni xture 6 and the substrate 1, e.g.
choosing materials with the sane polarity. It is%§p¥gmmm5ﬁm3
possible to apply a wetting l@ayer to the lands 5
resulting in a wetting effect for the dissolved matrix
diyedlands % tHardly ny fluarefckt Snatbeiyl 7tiddpasitBh@si 188 b Sthedabikied 4
q&uﬁgghgﬁﬁmgg%g&$@J can be controlled. A polar
nono-Tayer-1s a wetting layer, e.g. The lands 5 can
al so be nodified by a plasma treatnent. Oxygen pl asna
can be used in a plasma treatnent. One effect of the
oxygen plasma treatnent is to make the | ands nore
polar. A second effect of a plasma can be to roughen
the lands 5 supporting thePHNLO31189 PCT/1B2004/ 051803
7 adhesion. In addition, subsequent treatnent may be
optionally enployed to further nodify the created
| ands 5. The lands 5 can be etched, washed or an
addi ti onal cover |ayer can be deposited on the | ands
5. The above descri bed manufacturing nmethod can
produce WORI VI discs, i.e., not recorded discs. But
the identical nethod can al so be used for
manuf acturi ng ROM di scs. WORM and ROM di scs differ in
the length of the cavities, nanely grooves 4 and pits
4, respectively. Fig. 2 shows the top view of Fig. and
an unwritten structure of the deposited |ayer 7 and
the enpty grooves 4 between adj acent deposited | ayers
7. Recording of information on a WORM di sc can be
achi eved by degradi ng selected section 8 of the
deposited layer 7, e.g., by heating the selected
sections 8 by neans of a witing | aser beam above a
degradi ng tenperature of the matrix dye m xture as
illustrated in Fig. 3. The degradi ng sections 8 | oose
their fluorescent characteristics, i.e., stimulating
degraded sections 8 with a reading | aser beam does not
result in fluorescent em ssion of said degraded
section 8. A reading nethod is explained with respect
to Fig. 4. Fig. 4 shows five witten tracks containing
deposited |l ayers 7 and degraded sections 8. A foca
spot 9 o f a pul sed readi ng beam which can also be a
| aser beam but with a different wavel ength or | ower
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intensity than the witing beam passes in Fig. 4 from
the bottomto the top along the track 10. Each tine

woOheosreeds ng beam pul se hits a deposited | ayer PETAB®04/051803

| aser light is absorbed and fluorescent light is
AHNLO®BIA89 The fl uorescent |ight can be collected an
appropriate collector and cgn be eval uat ed, g&nmzmmmsmo3
afterwards. Each tine the reading beam pul se hits a

degraded section 8 no fluorescent light is emtted.
TheieBore, no fluorescent |ight can be collected and

no signal is detected. The sequence of fl uorescent

signals and no signals correlated with trie pul se

frequency of the reading beamis the encoded

information stored in the information layer. In a

particul ar embodi ment of a ROM di sc according to the

I:ll_ nvent I 0 n(\%ﬁ h%nﬂa&ya% 166 q%%g" WI{]D%I%IIH grﬁa%on E é’gﬁd%&b@gge%}]s of
?h@@wﬂﬁﬁﬁl@éﬁéﬁ¥mm&tlo is about 2. To obtaln a ROV
disc a st &t lﬂs%&t %ﬁﬂfoﬁﬂeﬁl%h Ea%%r%1fﬁ%%ﬁéﬂ4%v&gta§mé% gﬁ of 5? um or

dlfferent | engt hs 1's nanufacture
s it lapsie(S) betvesemerid eomitiesy Yo whadiagaid navmha@ (@lllh‘feasamtler

hemetal tah adpheBRiahs - Exscs according to the prior art
have a | ow contrast. i an object of the invention

s
fo i mpr oL agiyR fr’lafﬁgfl (Brderosited Odll saiddands7(s)) adagisfl eoshow 8n

aptivhieisedl, \When peinydtaiungd b sUChpic@Geakbot rates 1 with
cavities 4 having a smaller width conpared to the art
and by choosing certain paraneter val ues for known
deposi t i oPpticd ddforingtiescarriBhes cthopash tclatm 1 tchaBnére® R that said

%gﬂ%%ﬁ?mggagﬂﬁﬁﬁgggﬂmgf #g ures result in a deposition

orescent terr OnNPHNLO3 9 PCT/1B2004/ 051803
8 the lands 5. Hardly any fluorescent material 7 is

eposite

B gher - one PASHRAGRY SRR B G e B 0l
@‘_’Ne?\@ contagnyojoptigally #efive mefetiabtl)-carri er for carrying
information to be read out by means of an optical beam

9) conpr | east one information layer with
avities ‘?Pi)’ﬂﬂ‘ﬁ QrPRLe L aRIeRe 5! at“)?)i i elaigp L. phgpctirigedsin dhggthe
witio bf shiddetsh (B) Yo daritwidte 0ASAl 6 oCiaatiek es (4), wherein said

cavities (4) have a smaller width (A than depth (B),

and
5. Optical information carrier as claimed in claim 4, characterized in that the

ratio of said depth (B) to said width (A) is in a range from 1.5 to 2.5.

6. Optical information carrier as claimed in claim 1, characterized in that a cover

layer is located between said lands (5) and said optically active material (7).

7. Optical information carrier as claimed in claim 1, characterized in that said

optically active material (7) is fluorescent material.

8. Optical information carrier as claimed in claim 1, characterized in that said

optically active material (7) contains a matrix material and a dye material.
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optically active material (7) deposited o n said | ands
(5) adapted to show an optical signal, when being

weoerhisBaed by said optical beam (9). 2. Opti cBCT/1B2004/051803

information carrier as clained in claiml1,
CHafLagtiey i zed in that said cavities (4) have a w
(A) of mor less. 3. Optical information carrier
clainmed in claim1l, characterjyzed in that said
cavities (4) contain no optically active material (7).
4. Opti caDpticafidomatibronrresas tlgimedh dpaluaisnaﬂrabtenfeh & that daid

%ﬁg(%rtegﬁkgg % tlnﬂil Bﬂﬁ%gr&!g%ﬁclu#ég pgl&w% %e g pfy(me(thﬂ)acrﬁate
PPy Bhasgpoly gqtﬁr,@g]ypqr@natagr R@lyaiulthd apchsagd dyierts alpaterial of the group

%&Hﬁgtxﬁﬁthél@%ﬁcfhet &é&méd?%oﬁﬁar;r{? of said depth (B) to
said width )|S|narange rom.5 to 2.5. 6.

Optical information carrier as clainmed in claim1,
¢har act er ogRe nhfﬁl’niaf'@ifcaﬁlelcé?s\/&z[lmlecﬁﬂl%falﬂlsl dagatedq gﬁﬂﬁr)glnty

S ptically active rraterla
91%“’%5?3[%8%%3'7(%%08‘?’%’5 |°%Vﬁtleﬁg {Prang fandss(S hqndispacer lpyprsesenar %"ﬁla
elveasevd imfornzation fayers hat said optically active materi al
(7) is fluorescent material. 8. Optical information
carrier as clainmed in claim1, characterized in that
$hi d opt i Revick jor penifycaringere pptivkl iffBymation tatierchagng@lidat ¥ne
ﬂ%ﬁgﬁogllay@,rbgmgﬂsq%e mat eri al . PHNLO3 9 PCT/ |1 B2004/ 051803

10 9. Opti cal ormation carrier a s clained in claim
8, char act®p] Pelgrming eanites (2 havingest width off6® pmioaless agd for

f&iﬁﬁilaﬁﬁs (9fbe{v}?:@n QfdQ:HsHtlés '@QllH géu[i] G leégp(%x%\fﬂf&%aﬁgrﬁt@aelr 'wherein

acry ate yet er ol yester
%&M? H?Sﬁé%éw Biallgs gyidsh g@ deHislertarid): glaf/ d dye is a
materi al mdand thiedepdsRip ad dpELHIG a[&Gve KA N 8n sBERhdI($@dapted

X%l ne or  cou information carri‘er "a
{8 ﬁicfw i'med ca’l Slgn@rg'p?ﬂrkflngé%‘%@? 54‘ Flk@a‘cﬁ)?’eaé"ﬁﬂ)ur ality of

[ nfor mation | ayers containing cavities (4) and |ands
{5) and spag I ratl SUGCESS

i nf or mati on ésfea?%% ‘iiﬁ’%%ev%%aé of mant uefazriscltgﬁfofrﬁlﬁg gyities (4)
bsping e afidth offlBkmat lesn carrier havi ng at | east one
information | ayer conprising: neans for formng

cavities (4) having a wwdth of 50 mor |less and for
13. Device as claimed in claim 11, characterized in that said means for forming

F’gi}l1 B2004/051803

cavities (4) and for forming lands (5) are adapted to form cavities having a smaller width (A)
than depth (B).

14. Method for manufacturing an optical information carrier having at least one
information layer comprising the steps of:

- forming cavities (4) having a ‘width of 50pm or less and forming lands (5)
between said cavities (4) in said at least one information layer, wherein said cavities (4) have
a smaller width (A) than depth (B), and

- depositing optically active material (7) on said lands (5) adapted to show an

optical signal, when being stimulated by an optical beam (9).

15. Method as claimed in claim 14, characterized by forming cavities (4) having a

width of 10pm or less.



formng | ands (5) between said cavities (4) i n said

at | east one information | ayer, wherein said cavities
woO4)oshavesa smaller width (A) than depth (B), BQ@1B2004/051803

means for depositing an optically active materi al (7)

aHNastighands (5) adapted to show an optical signa

when being stinulated by an optical beam (9). 12. S rnez004051503

Device as clained in claim1l ], characterized by nmeans

for formng cavities (4) having a wwdth of nmor |ess.

13. Device as clained in clain1characterized in that

|d mean avi d for
8 o) Vel e Sl G i PRt £6 gy Saptng i o
S' Wﬁqlqnélieqwl@toﬁ atfot 2@(’19111 atiblptghr foBJepositihg opitattpattifomaterial (7) on
qg@g&@ggyrlng an optical information carrier having at
| east one information |ayer conprising the steps of:
formng cavities (4) having a width of 50nm or |ess

and form pgmbodSaitR) ifelinae Qhé@ét&z@@%’ pr@&g (a%)m—(g@ttmg layer,

at | east one inforpation | wher éi n
é’é’iﬁf‘{‘? eatmegl, apefching ok washing F%\}W?ﬂt SelA)lantih@h ofggppsitingB)cover
dayek on seié pods (5) ingproyitd thatdnyleca6d beweee Bl €ahd! (5)(afd szﬁ)crlop‘ﬁadusi
aangﬁmgfgﬁﬂdapted to show an optical signal, whe
bei n |l ated by an optical beam (9). 15. N@thod as
clalned in claim14, characterized by formng cavities
(4) having a width of mor |ess. PHNL031189
PCT/ 1 B2004/ 051803 11 16. Method a s clained in claim
14, characterized by using spin coating with a
rotation frequency of about 200rpm and | arger for
depositing optically active material (7) on said | ands
(5). 17. Method a s clainmed in claim 16, characterized
by applying a non- wetting |ayer, a plasma treatnent,
an etching or washing treatnent to said | ands (5), or
depositing a cover layer on said lands (5) inproving
t he connection between said | ands (5) and said
optically active material (7).




