10

15

20

25

13 February 2007 1 Recordable optical record carrier comprising two
sub-grooves The present invention relates to a recordable optical record

carrier comprising an information layer of a recording material forfdreRiigry 2007
marks and lands representing an informaktion, a substrate layer carrying said

m%m%@%éﬁmrr@{&o@c&m@&:&ﬁ%{ﬁf s‘ﬁ‘i@lﬁ/{‘/tﬂg@fﬁ%d\?@c@fmat'on layer, said
substrate layer comprising a radially evolving groove structure filled 5 with

recording material. The total data capacity of optical discs is determined by
the radial and tangential data density. The radial density is determined by
the data track pitch, the tangential data capacity by the shortest mark that
can be written. For rewritable phase-change discs, re-crystallization at the
trailing edge of a mark during writing of the next mark is used to 10 obtain a

mark of shortfelgngkntthigBntith 9&9@'@B‘?E&i?@ab?eyébﬁ@l{b/ve@é\'& eAiG FoRflriSing

erased to end up with a crescent shaped mark. For the recently introduced

By st &1('8\65 of %6F5Pf8%'ﬁ%15%@|69692@'@d&‘)?é'&ééﬁ%'é%‘c@ﬂﬁ%ﬁ%‘%ﬁn
mngieat&np@chn@tmyeragfaracarzwng stircinfdrmasibontget mfdgathdsewﬁ}embodﬂﬂg said

mofd géa\{ﬁg” th? Q L cft ||s 3;:(r)(c):orr‘nm IrlW'dtrh 1{F re%%'lynsnOf trEJ(\e/eo %ursé%q ed
LGN reco raable (WHte once) BO format s required aJHCtlon

WQWRWFQGWMBI@) format. This so-called BD-R system should also achieve

the high dat&rﬁ@@&ﬁl%ﬁ%%ﬂ%%ﬁﬁ@éﬁ&%& & d@@ﬁ%ﬁm%@'lﬁ@"réﬂ?ﬁ iaene

copies, In recordable media mark_formation occurs when a threshold
fé?ﬂ&@f%ﬂ?@.@ea%&%é&@daﬁ'ﬂéﬂﬁﬂgm ForRierfiinedddap Bradrack Al rdVegatial
ahanggatityis mﬁmm&ﬁgnday&haam etfeaiggompatablee: tﬂmas@ca@nge discs,

crysta at| ninrew edl ri |ple do no WL Th e mar
R R G AL AR R BB e gl TRl
op@uawm@tﬂnﬁISbmﬁrdeth@thWag hespiitaldnoitizend yewew;dgilf)ctﬁdb@maﬂois erased

'EGQH&%ﬁﬁﬁtﬂ?&%&%&qt%m&w?@%ﬁ@rﬁ&@n‘iﬂ%%%{eg@?&'Fé(y 'B%E (B2 a total

power maé/( be used to write a smaller mark. AS a consequence, t

H%H%ﬂ%% e (AT arIscAEIee FRASIRgIR OO Q%aﬁﬁugfﬁgﬂf‘bér he
smwd@sﬂYedgsm&mmr(wmdd@mm@m saRrafspot FetEenahiangRtaterial’sof

ecgrr) 'c%?s@o%t%%b ;I]'rp]sa as-deposited amorphous material will re-crystallize to

A recordable (write-once) BD format is required in addition to the RW
(rewritable) format. This so-called BD-R system should also achieve the high data-capacity
of a BD-RW system, i. e. 25 GB, to allow one-to-one copies. In recordable media mark
formation occurs when a threshold temperature is exceeded. The mark-formation corresponds
to an irreversible change in the information layer, and effects comparable to the re-
crystallization in rewritable media in principle do not occur. Thus, the marks that have been
recorded in recordable media essentially reflect the optical/thermal profile that was present
during the recording process. To reduce the mark length, thus to increase the tangential
density, less laser power may be used to write a smaller mark. As a consequence, the
modulation, and thus signal-to-noise ratio, will drop as well.

This can be similarly discussed for write-once media based on phase-change
material as recording material. The as-deposited amorphous material will re-crystallize to
form circularly shaped crystalline marks. Mark length reduction due to post heat is not

possible.
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form circularly shaped crystalline marks. Mark length reduction due to post
heat is not possible. 13 February 2007 2 It is therefore an object of the

present invention to provide a recordable optical record carrier by3\rfenia 2007
capacities can be achieved that are simildr to the data capacities of

corresponding |§€m€fﬂ&?@@aﬂ%‘}§!t ISGRE FRENERSvehtibh ‘P@]ﬁ%i&eaaq'é%\@ﬂ)le optical
according to the present invention by a recordable 5 optical record carrier as

SRR T YW AR Gararilies R eriHeed: b A SHUHAS I g fata capacities
obmpmma:mgauwgrmvepilmdmiom@atmmelghbonng sub-grooves

separated byg, ?%‘l}ﬁct'us"é{cere'éb'af}% iy é‘F% e% 409 S% EioR esa‘%&’é‘d%’éﬁf

the same depths e p_rese invention on he idea to increase
dptigad easoiy Gatiee aspiiend an dlpevtionhHiehheaitERe G o B\Aé the erqovesirisiure

HaakHgs H\%M@rﬁ@%ﬁﬁ\ﬂ%@% M@@F@z%ﬁﬁ\ (HEEIeBVERS ARPREAIR A RaliGer

of the recording laser beam since the a tion will mainly take place at the
K5 T& g B ALY 'f&%&&f@ﬁ%%%ﬁ%&ﬁﬁ@ﬂ%%‘#&d by the shape of
the sub-groovas @eskthinlientiea iamemnbo e tieedinhonaieriad abm\oerthey in the

arrie tween t eighboring sub-arooves. Effective modal .
PR ShAE e MR ARG S pola RREG, BOIONEnboring
e ﬁwm@ﬁdiﬁlgemwfm@bémtlee@fs@gmn@ftm N5 aveinRdaseraeral siiresthsrabsorption

m?ﬁ%WtéR@%i%@&f@h@%@% @r%%?WH@H&aT%n%hMH@H&?&?&&@ by

increased while the tangential density is not sacrificed, finally leading to an
FHE:%&B%WH%@%%%&B%@%@&QH%FH}‘?HFH%H%&{Q'E%BR&?@'@P@f@r%ba”'ef
eénb@ﬁhrtnemmghbﬂnmgwemmmﬂ&ﬁne@ynabmdemadgmﬂmrafi&nmh&m will be

ﬂ(}: et 8ref§}ha?qgo”&%‘9gq WP ”E’esﬁ]at%rmaﬁ%ﬂaf%‘é‘:h aé'%Wr"ss aotering of
groove structure a Slmp € Process, SUC as e ectr
m@rgaeinrtgdiﬁ!wtbrgr*aiphy%a@teﬁmmaaimfsubgmmma@mﬁmgmmhﬂbewaen

RGBS IRANE SRS tﬂe&%@!ﬁtuﬁ?&’é}@ﬂﬂ@ RAGefifi B ALlRAeading to

separating neighborin rh’;\gjtracks from each other. Also that groove separating

B%FH@P%%M&QBW 88357 deitsdiy A0 Ahutetata CARaSHMing to another
embodiment phrgdneig bihobditehRroithb fivaonbd Rit DBt dpeatanVESiifs.

Sflr?eabaerlrrlgp?snp?erfeer%@) r%% re‘%t}}ﬁegsr&%(s)tfrggemsé ebrlsz;[ atﬁlgwEtW(?v(vasnn%\é\é?erlng of the groove
structure by a simple process, such as electron-beam mastering, lithography patterning and
subsequent etching. Also between neighboring groove structures a groove separation barrier
is provided separating neighboring tracks from each other. Also that groove separating
barrier is preferably made of substrate material.

According to another embodiment the height of the barrier between
neighboring sub-grooves is smaller than or equal to the height of the substrate between two
neighboring main grooves, i. e. of a groove separating barrier. The height of the barrier, and
further also the shape of the barrier has an influence on the absorption of light by recording
material present in the two sub-grooves, and thus influences the shape of the marks during
recording.

As recording material an organic material, for instance a dye, or an anorganic
material, for instance a phase-change material, can be used in general.

It is preferred that the written marks have essentially an oval or an essential
ellipsoidal shape in the radial direction, i. e. being shorter in the tangential direction than in

the radial direction so as to increase the tangential data density. To achieve marks having
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neighboring main grooves, i. e. of a groove separating barrier. The height of

the barrier, and further also the shape of the barrier has an influence on the
absorption of light by recording material present in the two sub-gtédwe&Jaind007
thus influences the shape of the marks d@ring recording. 30 As recording

snake! AP MELAR Bake iferdnsianasrR sk Rbas W&Qﬁéﬂ%c%ﬁiﬁféﬁhf%
instance a phase-change material, can be usedgin general. It is preferred that
RrefelsdSM AR Have essentially an oval or an essential ellipsoidal shape in
the radial dirgtéqnoposedoaink sshpsteiotifibeitarig elst akdéfésitioiothayh-spetilenrite-
radial directio .as to increase the tangential dat ity. To achieve
e AT SR P R RN PR AR e
trooatoantbeass sibreftuen/ids iBeamabiet assdoieritfiycmesn. predtipeeidal mark, such

SRRMRARIhTHE REpBeREH iRt ThiRRade asliBsaiipnihahy ReRRSiGaliRlly
high-speed write- once recording. At high recording speeds, thermal in-track
{ELISBIBAES: may hamper the mark 5 formation process. To reduce the

thermal in-traglprigferéergnoecaighpariseltfisal dakmiark, sitohimg abidingdhyiidth of

Eﬂ& T?J[)Qgrr?)%e\kgs ﬁnorgmqﬁa&i(r)egtilo%aig\%rg% Ieesslﬁ %ige |F Qﬁgrt]i.? itﬁétzglv(va {/) rf?c\)/rircl) Sel)éu{ostrate
written Tmarks. preterrea groove snape Is ae ined in claim 6”accor Ing to
VakeehTihies \Wightreé sthieckibhgscosantialy At ahaeedtioMifichadisgson irsgance flank

g,i@gygamgmg)%wgﬁfr&gfeﬁagﬁv%/@gﬁr%, pp4gayer. Thus, a groove structure

has essentially the shape of a "W", having for instance flank an%les between
10 or 90, pretB AR QUISREHRRTAS layPL MfBiorBatn dareRatdfiayayefayer. a
wtenadippdeateoenehdae iepsaratalyepr évidialpeinie: layeridfaraiadion &g aye the

CaLPR e?oa‘é“é&é’.tP%%%"eee%r%ﬁ‘er%rif%?‘?ﬂﬂﬂe'ral’r‘?riﬁvéjn 18 SOURLIBYEL R in
sAditSKal separaﬁon fa{}er. urt‘ﬂ’er,’ he TRVEntion Can arco He appﬁPé)aJ in 4 is
mullitiple staelc Ribist L eacasd opr iearhving anong thao enettacohiegrsiads dhth evatkising

AL CORRRRRINGhI ! RReE QNCURPRAHANIRYGECAHE EXABGHRIRHEGRF IOy

carrier is the dual-layer Blu-ray Disc. 20 The invention will now be explained
iA1$hore detail with reference to the

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

Figs. 1a, 1b show long and short marks recorded in rewritable and recordable
record carriers,

Fig. 2 shows a cross section of an optical record carrier according to the
present invention,

Figs. 3a, 3b show the mark shape on a known record carrier and a record
carrier according to the invention,

Fig. 4 shows a cross section of another embodiment of an optical record
carrier according to the present invention,

Fig. 5 shows the temperature distribution in an optical record carrier according
to the present invention in a top view,

Fig. 6 shows the temperature distribution in an optical record carrier according

to the present invention in a cross-sectional view, and
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drawings in which Figs. la, Ib show long and short marks recorded in

rewritable and recordable record carriers, Fig. 2 shows a cross section of an
optical record carrier according to the 25 present invention, Figs.13d;e8giary 2007
show the mark shape on a known record tarrier and a record carrier

according to lﬂf%? NYRAHONerbig sEARPBIS RIICIRSR S @AMINYIAADBERR optical record
embodiment of an optical record carrier according to the present invention,

SH LS YABRLOHE RERSHEARFEBRstribution in an optical record carrier

according to the present invention in a top view, Fig. 6 shows the
temperature distribution in an optical record carrier according to the present
invention in a cross-sectional view, and 13 February 2007 4 Fig. 7 shows a
cross sectionl ofastiiPehiiteteprnitiosimenitoPaee systieas tbaloe statketo the data

BRI RINE PERARG HENRANRRy stehR AAEVR IR IAHARPAEINGS He WHIRIPAGROM

systems that are similar to the data capacities of corresponding rewritable

%Fé}q{g,s'\)’éwen'erF@W'Fﬁ@ﬂ(@%@@?é@étmﬂ‘éﬁ@taé%?ﬁ (BRI MR TiR'S
iBugtitadldnmraglia shenshpat sorerkstiardrasiiy ofubag (816 kmaghvariRT.) hitks recorded
llustrated, in.Eig. 1 showing, a schematic, drawing of | 1).and short (2
IR MR B0 ALY ot L AR A R anan
(fegratsyl dhatidie shontsiymarkhane tontpaniablear tiaaltbrethanohe spicakkeohpsofile. The
eoRaRRIaRLe Ofharaalian than sbe mertsat snrbaiRkis JhRe SREIRRARBRLS IS that

during read-out, the optical modulation of the shortest marks in recordable
FREFERIS MTEHRS 2RI Problem can also be illustrated as well by comparing
the resolutiorhizgroppdiTdan)aRb thei RUstra gtk asfae BB BOMaRd B Rl @ion

lensity of 23.GB, Accordi the, 15 BD-RW. specificati T resolutio
S e ot B BB R SEsnas, Ol ALGaRohe
BRHeVY ept BivaRom diokia Theesa gtk d 28 IaBeishanhd&h, and this is met in

practice. However, so far even in the best BD-R media the resolution at 23 GB is at most

5 %. This poor resolution significantly deteriorates the jitter. The current invention provides a
solution to write small but broad marks, i. e. having a high tangential density, such that a high
modulation is preserved.

Fig. 2 shows a cross section of a recordable optical record carrier, such as BD-
R, according to the present invention. That record carrier 1 comprises a substrate layer 2, in
particular made of a polycarbonate material, an information layer 3, in particular made of a
dye or phase-change material, a metal layer 4, in particular made of silver, and a cover layer
5, in particular made of a plastic material.

The substrate layer 2 has a groove structure having several spirally evolving
main grooves of which two neighboring main grooves 21, 22 are shown which are separated
by a groove separating barrier 23 and adjacent barriers 20, 24 separating the two main
grooves 21,22 from neighboring main grooves (not shown). These main grooves 21, 22 are
required for tracking during read-out or recording. The intermediate groove separating barrier
23 and the barriers 20, 24 serve as physical barrier.

Each of said main grooves 21, 22 is further divided into two neighboring sub-
grooves 211, 212 or 221, 222, respectively, which are separated from each other by barriers
213 or 223, respectively. The distance d between those barriers 213, 223 determines the track
pitch. This data track pitch is for example 1.6 um for CD-R, 750 nm for DVD+R and 320 nm
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5 %. This poor resolution significantly deteriorates the jitter. The current
invention provides a solution to write small but broad marks, i. e. having a

high tangential density, such that a high modulation is preservedi®gebrgary 2007
shows a cross section of a recordable opfical record carrier, such as BD- R,

asoerdinorie ths- Bf&%@tz'ﬂh/ entigRg bhat FeLqrd A Bk 4RI B]Rinformation
substrate layer 2, in partlcular made of a polycarbonate material, an

fﬁYSFﬁ%ﬁW‘I‘éﬁ’/é‘la@k myasehirioHidae of a dye or phase-change material, a
metal layer 4TjR ﬁ’@fﬁ@lﬂb@f/éﬁaﬂezgfﬁb/@fusae[lﬂ)m@@u@fgl@)é%s 2110 partieytar, 222

f 5T b
TRV T QR ECERL e GPEGT o il 1h 0 RESRSAH e
gbewyptsrdf, Immmbhmmrdmwhsarbegepaﬂamaintwtagmweasmpmm grooves
BRI a#b%\%dﬂcfﬂrﬂﬁﬁr 8 s %ﬁaﬁ%%@ﬂfé@ ‘H?e%?é’&é\'ﬂaﬁf&%erﬁus

21,22 from neighboring main grooves (not shown). Thesé main %rooves
A

pwoiddsateniphetofdasabRIN G AT oA shaieserdiibe PHerAtarasaHtseof the
ﬂ@(@ﬂ\(ﬁ@@@@wmp@ﬁﬂ&h@(h@&lﬁ@ﬁhtb&bmmb@moa%f 2 SeNQiAG PRYSISAIThe

i f said i Vi ivided i i
B o L LS e By e S hE MBI ST AER tiputed
aafpanatefdeirmmmﬁtnbtemabatioydd;hmetenmmrtﬁmrrE@éeﬂvEWecThelyjisﬂainwlal
(OB S IEP RRSSIR TBRS  Sh Mo Sl

pitc or example 1.6 m tor CD-R, 750 nm for DVD+R an

thabWilSanssahe EofBIaEen. of (WA ARG fess\eBapatad E@%dﬁﬂsthesﬂ\ﬁ%mi’élﬁ form
tbgeméemmﬁaeibmaﬂt@rmrmhm ORI grHRnks ARUIRi R hRPRHAT Sow

Th th Iso th b 211, 212 and
e e e R e D T
ﬂ’reyartmhhatdenrsﬁ@ 5 laxhisacpflmedof light of the recording laser beam will

mainly take M&ﬁﬁéﬂs P}’e%ﬁjt? 8%‘155}8@ @g VG &écs%%a&wﬁwa the

marks shall b orme ical barrier ids absorption o

RESEANGMENtior 7R GOARP TS s S Iz doR kMt eapes i Aishidubilg- Gl pROWEHBR
Ritek s@ﬁaps@a@nmeaaﬁ shus e athe ArodecamRasitenief theikasgrdinehows the

e e Ry S RO PpE 1208 854t fora
short (12) and a long (17) runlength. As can be seen in Fig. 3b two sub-marks are obtained
due to the two sub-grooves which together form the written mark having an oval shape in the
radial direction r. Thus, the mark is shorter in the tangential direction t compared to the radial
direction r to increase the tangential data density and to preserve a high modulation.

A preferred embodiment of a recordable disc for DVD according to the present
invention shows a data track pitch of 740 nm, a groove depth of 150 nm, a sub-groove width
of 100 nm, a barrier height of the barriers separating the sub-grooves of 120 nm and flank
angles of 30°. The metal layer thickness is chosen as 100 nm and the information layer
thickness at land is chosen as 30 nm. For a BD-R disc exemplary parameters are: data track
pitch 320 nm, groove depth 100 nm, sub-groove width 50 nm and flank angle 45°.

Manufacturing of such a groove structure can be done with electron beam
mastering and lithography patterning and subsequent etching. With lithography, first shallow
grooves are etched, representing the intermediate barriers that divide the main groove into
two parts, in the substrate layer. A second photo-resist layer is applied, covering both the

shallow grooves and untouched material, and deeper grooves are etched, representing the
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10 amount of recording material above the intermediate barrier 213, 223.
Effectively, a bimodal temperature distribution will remain across the track on
which information shall be recorded that will cause the formation 15t t@R5uaitre007
or less separated marks/pits. These two Harks form together the written

WQW%MMWQ@@B%QE EP&%@HHCH@QH@%’BGI wni&anam%r{waaévapmher
essentlally an oval or ellipsoidal shape which means that the modulation is

ARSI e e AR LSRG AT EARHEARR) G5 e fedlrriaal RSt Sk /pit
shapes that n¢shstpingsival dalrier geparedcisesracorgroovs thef resemd height as
(éstion s ompateg Wik apnyentonal mersioRss ILF el Flg R

e mark ape achiev on a nown single-groove write-o
VoRster Figy. e3beshihwsraaberraraksttapet isdrvesiel taurebUblbedgisiratingister is

REFQ AR &Bﬁ@ﬁ?ﬁﬂk'%&ﬂﬁ@ﬂn&%h ﬁ@b%&@s@ﬂ@ﬂ‘ié%@p@ﬁgr%ée ReltkbAkiable

runlength. As can be seen in Fig. 3b two sub-marks are obtained due to the
!WB%%%”@F%%&‘ {aid HetEF@HH%BP’Fd%EP%FWHMéWE‘H‘é‘?Q FAViHY SHPEAIF SR3De
tutting. radial direction r. Thus, the mark is shorter in the tangential direction t

compared tolghe la}:]ilal dlret%tlon r.to,increase the ta"m (F:‘Iigp?l data and

Sity
to preserve a f%gh mo(\)%fu?a? q mpk))Péjf(renr?g e?n'ggtaﬁment of aa(r:(g%%jr'(r:]gb?é 8 gresent
foveptiam a/@cmduregqtsemetwgbaﬂvt PouRedemaant EHdHs corihitianeatheptiolihefmetal

f'a@?@r’l“ib R AQPUSIEERINRS dadRL rd%\%dlk%lﬂfé?%‘t’@é’\’iﬁéh 1 0 dy'ég ﬁ@@éﬁ&‘ited

héight of the barriers separating the sub-grooves of 120 nm and flank angles
a@%wwwét%rﬁﬂawmﬂam@ .%ﬁ%@ﬂaa%rmwm AP ARSHRBOYET Taver

ByRte thickpras dinl@nsddmiebisent asppéraranl FmBoanBDAR disbeaxemplaryetal layer
Haé ers re; dﬁ]ta track |tch 320 bfgo edeé)tg 100 nm, sub-groove
ufa

Vr\‘sfr% S rgﬁ\é lgtlgﬁ Rﬁan unﬁéa 'Slich a groove structure

can be done figth ®Ractfomde amexaraste til guiatianitidog dphgeritrertigigbaridn in a
ARSI GHSIVE NG MR 'f&‘%rﬁ%géhtfiﬁ%ml%‘é’f&rﬂ%ﬁée%\ﬁwmqq? 2. Fig. 5

representing the intermediate barriers that divide the main groove into

SRS 3 iAPEIQYNIBEHEE- 18 5BP WA BEOSHEERIRITY- Yé“é@étTB%PLi'Q'%ﬁmRé’& %%ﬁybfrrﬁaﬂts
hothdhepshatiom cp@&y&ﬁgan@t wrtﬁmgrmdmaambeandﬂﬁm@regrmmfe

etched, repr the ﬁ‘ ain lands dete
o o e T e e ntedt B AR AT SR o e

preseigdnaectiogsedhidr m@hlmlonlmftmﬂ;&j@nmglglmmbﬁmésnd which is
meant for DVD conditions. Therein the layer stack comprises an additional dielectric layer 6
between the information layer 3 and the substrate layer 2. Said dielectric layer 6 also shows
the double-groove structure of the substrate layer 2.

According to the present invention a double-grooved recordable optical record
carrier is proposed by which the data density in tangential direction can be increased thus

leading to an increase of the obtainable data capacity.
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If the physical barrier separating the two sub-grooves is of the same height

as the adjacent lands, then the mastering process can be identical to that of
Blu-ray disc 5 mastering, except the smaller spot size that is possiBlyebruary 2007
required. If the physical barrier is lower tHan the adjacent lands, then the
MERRIRAKY process should be performed with variable light intensity, such

that the replication layer is partly removed from the substrate upon curing.

Fig. 4 shows another embodiment of a record carrier 1 according to the

present 10 invention where a reversed stack layout is used, meant for BD
conditions. Therein the metal layer 4 is first deposited on the double-grooved
substrate 2, then the dye Iayer 3 is deposited and possibly covered with an
9ptl0ﬂ6\| dlel%trlc Ia(% h IS optional and the cover }a er.5. Thet

pitch d in this eHbo e rg?gr 6?§rf660mrﬁr'§3\ggc"g]n' agﬁntlﬁge aﬂ a
my@nlngatmghbWSMImeMdemSmmmUﬁm sufostratien ayerogtrats layer
Posa R AR APRIARI SRR s aleition o e dPonaiAi s AN e

double grooved disc accorgln to the present’invention, as for instance

Shotolipt sl Iy B) §H@W§55‘%"d W59 ing BrenG ks diled withal
Vé@(dvdﬂib%d@ﬂblecﬁémmlﬁéaah%é@wﬂ?grdbwgr%@@@é%tﬁﬁbh@éﬁ@@ﬁn@ﬁeﬂé@l;

ova shaped Iem rature dj Fi shows ther
D S L e s e b e e
Mi&t?@)qwtemmnlarWnﬁmghme@mbrgrsbm(ﬂﬂd F2;22hR2ehichngrisedrsame
[aVD conditions. Therein the layer stack comprises an additional dielectric

layer 6 between the information layer 3 and the substrate layer 2. Said
dielectric layer 6 also shows the double-groove structure of the substrate

lmyer 2. AccordisbigBedpiRapRC N AN & dRifke-Brervad reperdalifd barrier
tic Cord 5 arrier is proposed by which the data den5|ty in tangential
Z‘Qlo}éc% é%\W @r‘g’éggﬁ [%‘Hg ading to an increase of the obtainable data
capacity. 13 February 2007 7 CLAIMS: 1. A recordable optical record carrier
gomprising ap {3 éo‘%’ f ?Fe(s%)rd)éa’f?-nE‘?ﬁgE‘i’dﬂ%E{‘ﬁ&%ﬂﬂh@%&ﬂEﬁ’@lﬂth‘ﬁe%ﬁt of

and lands representing a ormation, a substrate 9/
said barrier (213; 223) is equal to or smaller than the height of the substrate (23) between two

neighboring main grooves (21; 22).

4, A recordable optical record carrier as claimed in claim 1, wherein the
recording material is an organic material, in particular a dye, or an anorganic material, in

particular a phase-change material.

5. A recordable optical record carrier as claimed in claim 1, wherein the shape of
the main groove (21; 22) and the sub-grooves (211, 212; 221, 222) is adapted so as to obtain
marks having an essentially oval shape in radial direction (r).

6. A recordable optical record carrier as claimed in claim 1, wherein the width of
the sub-grooves (211, 212; 221, 222) in radial direction (r) increases in the direction facing
away from said substrate layer (2), in particular having flank angles (o) in an angle range of
10 to 90°.



(2) carrying said information layer (3) and a cover layer (5) covering said
information layer (3), said substrate layer (2) comprising a radially evolving
groove structure filled with 5 recording material, characterized in #at&¥igry 2007
groove structure comprises a main groovg (21; 22) divided into two

peighboring guRaayRS Gl rédrd Larkie? 4201 SRR Y B RAHIRLIRIKing a
223), wherein the two neighboring sm:gé%r_ooves (211, 212; 221, 2

: 22)

EsTAP R e RRICapth ) REteRn sl HfgpRAUptilayRF&EbrATsaiA 6P YR Taver (5).
claimed in claim 1, wherein said barrier (213; 223) is made of substrate
material. 3. A recordable optical record carrier as claimed in claim 1, wherein
the height of said barrier (213; 223) is equal to or smaller than the height of
the substrate (23) between two 15 neighboring main grooves (21; 22). 4. A
recordable optical record carrier as claimed in claim 1, wherein the recording
material is an organic material, in particular a dye, or an anorganic material,
in particular a phase-change material. 20 5. A recordable optical record
carrier as claimed in claim 1, wherein the shape of the main groove (21; 22)
and the sub-grooves (211, 212; 221, 222) is adapted so as to obtain marks
having an essentially oval shape in radial direction (r). 25 6. A recordable
optical record carrier as claimed in claim 1, wherein the width of the
sub-grooves (211, 212; 221, 222) in radial direction (r) increases in the
direction facing away from said substrate layer (2), in particular having flank
angles (a) in an angle range of 10 to 90. 13 February 2007 8 7. A
recordable optical record carrier as claimed in claim 1, further comprising a
metal and/or a dielectric layer (4) between said information layer (3) and said
cover layer (5).





