10

15

20

25

WD 2004/ 023462 PCT/ |1 B2003/ 003489 1 Recordabl e optica

record carrier conprising two sub-grooves The present
woneankisen rel ates to a recordabl e optical recPCDIB2003/003489

carrier conprising an information |ayer of a

recording material for form ng1 mar ks and | ands

T

coverlng said information Iayer said substrate |ayer
conprising a radially evol ving groove structure filled
5 with recording material. The total data capacity of
optical discs is determ ned by the radial and
tangential data density. The radial density is
deternined by the data track pitch, the tangentia

\(,jvra |t ta t gﬁ gqegmngglgm?lg gléf?gz(téa ge%rg%gﬂdquegl record carrier comprising

an ﬁlﬁ)rﬁl%ﬁ&{ Rlykd @@ﬂe@&dﬁﬁg théteridl " folifhgeRARs Ald @nd@e?resemmg an
during witing of the next mark is used to 10 obtain a

informaiomfa sghsirat@layelfewgﬁfmg Saaisnfqn@abm layeit anslogover lager covering said
o HBSE e sOR  Re SV ARE e e e

witBlratofdiyg Bategial BD), a total data capacity of 25 Gbyte
can be recorded on a S|ngle recording |layer of a 1
di sc. Thihe telabdata sepachy gt eptica! dises if determniped fyéhe r@ﬂf@l fé‘ld

tan%%l%apcp%ti 8é’ﬂsit§.pﬂ{e Ijaﬁia]%gegl ﬂ% 'd%&egnﬂ{ é/]télg g@?‘{ya&fpﬂéh the tangential

dat4 eapatiey l@y]ﬂfe)sh&ﬁbsi afaftathat Ganrbeouiitted Fornreadidatile p]mash&hhm discs,
RW Erevvrl table) format. This so-call.ed

re-gpiselfizptionb thetratlingsedag of Aingk during witng PiB @e 15K Ig %@S RagA to
obt%%trﬁ%léb Fehcﬁ’ter ZehgtfBrhah ﬁ}e‘%l;}tl@éﬂ’ spOEsizL T?Ql%%‘f% ﬁl'ag%f tHeark is erased

recor medi a mar k n occu
to endrupstit dlcreswepestaped mails Fexihe ectedtly e dresdBlugnyiliscdBD), a total

correspo to an,irrever,si bl e change.in the .
datf FAREERE] o CPH§ 6 b8 FEOHRT apes ey SH Ve e 2 dig. The
sho‘f'lreé’tslér@tﬁ iszlasb'rﬁr'ﬂ(dﬂ”l doBY WhikdIhe oFﬁ@HI 3pdths BOO A%IiRWedtH 1/ radius of
occur. Thus, the nmarks that have been recorded in

ﬂWch@ﬂdaMhelﬁ%dmh essentlally reflect the
optical/

her esent dyr.i.ng.t he
D cor i vy PRI e ofied) B e REFRrt in BHELBR 1 B pow
(rewmab&awrtah erhi Sgedled MD-RASHSIN shouldessd dchfe®t tHRMMEN datByapacity
be used to wite a smaller mark. As a consequence, the

of #BBR Wi Y66, drfd 26 KiB> t@ pliew one-to-preg eqpiesaln rscordpllp mediggnark
fon\?wﬁ}l?é#&curs?\{?he 2,1{ ﬁ)risﬁgldggmﬁér%}ealrs le¥odlhSE l’ﬁl% rf( %ﬁmatlon corresponds

once ne ase ase- C ange
to dreierevelsibly olahgy inahe 1anﬂﬁlaaSn (t@p@ ghd effecammbawlse to the re-

crygt?iflggtlloanl 1nV1\rne\|Nl'1taE)iae rﬁé&ﬁg’ Ena;l)rlnllc%ﬁe 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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formcircularly shaped crystalline marks. Mark | ength

reduction due to post heat is not possible. WO
wQaoa/0e8262 PCT/ |1 B2003/ 003489 2 It is theref PCEIER03/003489

obj ect of the present inventiopn to provide a

recordabl e optical record cartier by which data

capaci ti ] t | 1 . .

ot a capas fAREEaPGlbd Kathe ptlenBiibelh 2 fovidh § Mordable optial
recard cantr bamwhich data ddphsitiedgamdic dchicaedihav e shinita nelthrglataccapacities

t he 0rgﬁsent i.n\é ntion by a recordable 5 optical record

OfCEHfF? IngJewyity ticp] re¢ogf fRrfiethi ch is characterized

i n that e GeQqY Shidvid %Eé&&né &gfﬂ%r et iftvéiiol] b9'a38¢tdable

di vided intotwo neil ghboring Sub-grooves separated by
optigalygeoridenrrier Thelajpredge wiaimiwelich tnchasmctzaigedindhatt the giodeastructure

to. i ncrease the.d .density. in the tangenti al .
comlPisER I STARTY 4V R kA PO BighOwiTEGeob R es cefegd by a barier

tracki norhetfigsehiiRvéaRiod 19Bised 8n tifdide DoAY REsel thd 148 A6 ity in the

the absorption of light of the recording |aser beam '
tanggnfakdiragtion 0¥ b thearrin gpowk isl requiras] fr tragkang, [thecta ceneighipering

t - ves..The.local i zathon of ..t he ahsorption, i .
subr el B R B Bl B 0 Pl T WG il psorption
willinbt také plaee srthié tv stibt @bowds. BlkOMEaliZatlo df the @bsorption is forced by

bet ween t he nei ghbori ng, sub-grooves. Effectively, a i
the ghaps @4 fher swhrgapqies prd thedimifad amasit of Teronding matamdabgve the barrier

e e e R AN B S, et 08 intol, G PR Biclbution will e
achiked ecrosscthergrdosed thatwilllageasdthe famatioh bétwermbke orlbssSeparated
he 15. nmdul at i can be jincreased while the
mag 5%@%{@#6?&@@%@ o ﬁ@fkssféep 9getheg a vriteR TRarky o thy
modfaticHtahMelif@efed Whilb thea bl @nhait efisit Eﬁog%ﬁPEé’ch Fhdily leading to
thus data capacity. Preferred enbodi nents of the
an inereasetin dre chtaingldé date densitytahe thlsplatedapacigl ai ns. The

barrier 4s.preferabl of the substrate teri .
whi ch alfi'§ e&rﬁ%‘i’%‘%’@gﬂé’?ﬁ%@wﬁp{?&?\?ée definegin g\%éﬁB?‘adéﬂt claims.
TheHafiféras PredsiaBl§ mld Oh tiRSuBStRES MARTIAPRAICHRASRE hﬁgten'niof the groove

l'i thography patterning and 20 subsequent etching. Al so

struglarenpye i swielle prsessngyich es elgetren-beam mastsring.ditlagrephy patterning and

' rier is.provided s rating nei ghborin .
oo FRB A, AL b BB e SRR DR e
is phavidddaeparatinyg &figibabihy trasiterath esetbethéra MgsotBiterb&le  separating
Accordi ng to another enbodi nent the height of the

bartigyiis preferpily wpads Ofﬁ‘&sghtﬁélﬂart%alsub- grooves is snaller
than of £2Uflind & ABfchEhBlinih: HBReMHPS hebarBPbUsE,
ghb > e. of a groove

two 25 nei ring nmaln grooves,
neighbpeng tubrgrooses is emallékhizarhei eghal tofthd gt af thesubstenéelbetween 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 1s 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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further also the shape of the barrier has an influence

on the absorption of light by recording nmateri al
w@e@dem4ct n the two sub-grooves, and thus inflPentE03/003489

t he shape of the marks during _recording. As recording

material an organic material, ¥or instance a dye, or

RSO G of AT 1 o ISR 8 DRSS EHRIAD,

prefefred embbdiarentrar ks have essentially an oval or an

essential ellipsoidal shape . jn.the radial _direction, )
i . e. belhsprennsed mark wapﬁ@ﬁﬁwgam jsaalsochepgfigip r@lﬂgﬁpeed write-
, cadi. . . < f.]

on skl A SR B0 oAl 0L L ARA Iy o e ma

for A 3346 2T FEdndeBRO Bist104l 3488 ck hterfirbnee esh ap ellipseidal mark, such

hape of the mai n grqqve.and th ub-.gropves i .
a5 oot hegroRses Sroneation feafo B Giksh fatoaet thppreviously
wrifedPRaked mark shape nodification is also beneficial
for high-speed wite- once recording. At hi

h
recor di iy pegfereatsgroovesshapd isidefinedhimkelainy @a@ercgn@:@ wieigh the width of

h er the rk.. 5.formation process. fo.reduce.th
the Sibsingy ] T pP ALK PR I B e Qjreztion g A diqr the substrate
layd¥alKus, 8 gEdbvastradttiRiHae dsshtidlytthe sﬂhﬁ@ P8 eW TRsNihE Estihgtahce flank
| eads to | ess gl rect heating of the previously
anglfsibeteasni@rae 90°. prefembbirsubstagftadly\/6°shape is defined in
claim®6 A t ' e, W
sub-gr ool\ﬁ}gag S{tl%h ?(gg}egPX%a?é;lg s'él}btr}l1 %%%Egggoél slta?e% aPﬂ éhe cover layer, a
dieldetrie ¢dyied An/bAE egal dayey cdorprotided bétsteemtte infbombtigtelayer and the
Thus, a groove structure has essgnti al ly the shape

f .
covgr laygr asipdditiogalisgparptien layreFyrtherithe Hylepdorny “fﬂE’Png ina
ol F5 % A AU TILRE HPn e thqrbrR AP ok L8 comrising
at 1¢aayene, informdiiet Bytr. iAn dxampie afsiich a eecost Grri¢rdy the duaklalyer Blu-ray

.Er ovi ded between the information | ayer and the cover
Dis ayer as additional separation |ayer. Further, the

i nvention can also be applied in a 15 nmultipl e-stack

optical record carrier, having nore than one recording

stack each conprising at |east one information |ayer.

An exa e of such .a record carrier is the duyal-|ayer

Bl s ay i Byt bl o L oo i ndf gl P D Teadh B the
dratwihgdQf @/hitdt ai | with reference to the drawings in

whi ch

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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Figs. I a, | b show long and short marks recorded in
rewitable and recordable record carriers, Fig. 2

WG baMe2B6Zr 0SS section of an optical record capCT/@2003/003489
according to the 25 present invention, Figs. 3a, 3b
show the mark shape on a knowt record carrier and a

record i,er accordin ent

Chove. a HJLiolsacran stoann stibanauftssoditben o? ap Sptical record
carrdP lab&oRding €6 HeGresea inv@itioaccor di ng to the present

i nvention, 30 Fig. 5 shows the tenperature

di strlbutlon in an optical record carrier according
to the present invention in a top view, Fig. 6 shows
the tenperature distribution in an optical record

carri er TacahieVedgta chpacitie i veiseiice syteiisitied atesiMilar to the data
cross-sectional view, and WO 2004/ 023462
capsities| f2ONSTOndmg gewritablegystyms SRS NATRN Fskssised type written at short

t
run%lé%tor, a:?l{r]]fg% x?gé\?rﬁﬂﬁf%%éﬂ?ﬂhe%or@&aﬁ&tdr&gé o%&g fhe 166 hx‘f(E This

e present invention 0 |eve
illuﬂmmﬁhtﬂigsl showing 4 schematc érastena lbhg(Sié)raad shasrt (2A) mawks recorded

oSl RERRASEL D Bl 2 SORTR Bt AP gy s

be ot RS ShorVddi InBrks Ard @Wipat AR & siRiicAtHal thSdpRichl sgaf i file. The

are as broad as the long marks. This illustrat
conféqyence is Hahilwgngresdontrthd aptidalanddidatish dfdheyshoseyt markis in

k ded t abl di
rec e mEB BRSSO dobt o (R medin (g \b) at nign

densi ty.THié %@Bﬁﬂrﬁ calloam)eodmhﬁﬁhtémtwélhsy séiﬂﬁaxﬁ@tthmm&uon

are conparable or smaller than the opti cal

(2ot ITraT mogsoURBHEY #nd BER ath ey pEa CRstAccamling to the
BDci?\lj&’I %g&g?ﬁ%ﬁl g‘f 'ﬁnregglul% gs.h% rt;eelﬁltrgogﬁlahﬁO 9 thlS is met in

reco Ia vanl s em ca be

prattlcleuﬂbwawt@phoaﬁr widnlin ihe enBBFR n@dtahﬁe melmluuh IaOIB GB is at most
Tpp/ 8Tpp of the 2T marks for BD-RWand BD-R at a
%d g_l"hgs, ROQT E5 gowgn;@:g@hmiﬁ@qr@tef the Jitter, Tys ongent invention provides a

sohifg)%c}b Gt 1 buf l;S}Sad’Z&afk%SOE Ualy gg lta‘i’x\ggﬁlél @Ergs?tg &lBhat a high

and t racti
modwlaminmsprdservbést BD- R madl a the resol ution at 23 B is

at nost % .This poor resolution ni fi cantl )
Get o) oried Sﬂ%ﬁ‘&?ﬁse*re"“"ﬂf’ef acrawré%tlg recgrd carrier, such as BD-

R, &"c@t‘dh{éqé tRe 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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solution to wite small but broad marks, i. e. having
a high tangential density, such that a high
woadlozd4son | s preserved. 20 Fig. 2 shows a crpSEIB2003/003489
section of a recordable optical record carrier, such
as BD- R according to t he pre%ent i nvention. That
Ak
for gg)fgu L sglrrb %'Héve]s(%i? ??g?b%’inﬁg\?}cfeﬁlﬁrf the%YrI%Etu% to | fe information
layérih@ R b @Ank ange oc3ofdb6uﬂ07§'°tl cular made of a dye or
phase-change material, a netal |ayer 4, in particular
made of Hielmain grogygs al.Pgvand !hayél:so thg, subrgrones 24 Ly 24 and 221, 222

are @gc‘f w?tix r@co%lﬂgtrﬁageﬁ%? {%Z}Lfonﬁgtlm‘ei}/esrl%b?&e?é ﬁ ﬁ&gﬁal%amer 23

S a groove avli ng seve

abseptibd oNghtrofitiie @eaditgSlaset bedih alill nagnin eﬁkgtpbawianglenwb Bub-grooves
rooves 21, 22 are_shown which are sepgﬁat ed
of tg? BSeS1eRYa? b 22 g Whigh marks shallheformed, ddg physieal bé%er 3% thus

avords a%%%gfr (?1% bf‘%%%rﬁfigfr %&/é@lg‘{hﬁ%{p@@ﬁ%&nﬁ gﬁl th 8fer of magnitude of the

nei g ese naln
tradirpitel éfor BD-RY,2nd rtkeus heating aredlecbmpositian kf thg rekording material. The

TN L M TE GRS ST -

am§tﬁft Ve reSrdily mafefihl LRVE HiRYinteRAGatebafftl 8158128, BIfOQ@MRH), a bimodal
1, 22 is further divided into two nelghbor|ng sub-

ten@m@ue disgribution willgemain acrogothe tragk pa ehicheinformahipr phadlrhe recorded
ot her

a FRFR0 i THRE 6o ED ke el ebido T o ks form

togéthds the 32it@R nedrkd. MRR tb e ShAFCHS the bl BrooVél the Walt@n iniaak kas now
pitch is for exanple 1.6 mfor CD-R 750 nm for DVD+R

essgnitall3 20 ovalranallinzonlal 9epe whichawans o tegnadaionss fnseased while
: d : d
the?%eg@angiag@‘ﬁg ?Btoi%}ﬁgﬁc 11, 212 and 221, 222 widen in

irec ormation |ayer and show a

fl ank arDypic#l nodrk/phchisipes Shat Fdsalt Iﬁmhndcgﬂﬂmgﬂ)@vé’d.dls&&ccordmg to the
and thus al so the sub-grooves 211, 212 and_221,
PTeginé mvemil%uarwcpwpa@édwm sRpveRitosal mprkshapasan Fig dr Fﬁgt ?fbﬂlows the

mah?%%? %ihl el E% KddGm & %‘fgovp th- 85ce2<ﬁﬁ5 m%g@tbgac&ws the

e recor aser ean1MA mal nl
ma;:k sixape athid¢vied om\mﬂostbte—goomdetﬁsc atorkling trmhmplgsembmeﬁtiqn both for a

|ch ks sh ornmed. _Th sica
shagbidp ot 230 FLmgigty &s 450 B EaPGR Fi 3p AW Rub-Tges are obtained
du@t%vth@ gw@ﬁboﬁbb%ilwlﬁ&? fo g%ihélefdn'ﬂ tB@@mﬁEﬁj BlariPhaVIRYM &\%ﬁl Shape in the
of the track pitch (for BD-R), and thus heating a
radipd dmmm Thus, tfe mérk is shogter mntge teangetiah directiom t compared to the radial

i,zation t he SQLp forced by .the ape

a8 By B S B0l o0 BB b ol 8

recor di ng piefetd ambadiméat dtheretorigt1aaibc F6ED VB 4dc6idingld the present

223. Effectively, a binodal
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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tenperature distribution will remain across the track
on which information shall be recorded that wl|l
weawg2idee formation of two nore or | ess separ BCEUB2003/003489
marks/ pits. These two marks fq;n1 together the witten
mar ks. Due to the shape of the sub-grooves the witten
malmﬂﬂs RBR AR tﬁé ﬁ@tﬁttfaéi( gﬁc}%‘f RY &{sc Oh 1k Wa@sé)tv%lhevéhﬁﬁl%r
nmeans t at the nmodulation is increased while
strlmtuee caﬂ:@emeatai andlarssd for replicabon ehibe dﬁubjecgroowqb svdzasltrates

mar k/ pi t S that.result.fr do rooved.di scs
rocor ai Gt sea! biiet SPRArs npaRy Mt P ORI a L AR height as
the ﬁ&hﬁ&&fﬂldnﬁ@ 3her/ 6 knaSRRARE §rdcessl%|aﬂ be ¥enfitdl to 8t SIBUSral ABC
rk shape achi eved on known si ngl e- groove

masmmn& exaepbthdismellensppt sezq:fuhgt is ppssipvesuirhd If therphysinalgwerrier is

lowef: HllggY]}e ady %5:8rﬁttlgxgdéb hgot%ho’ﬁé{&& %é%gce%‘s: gl'?)'il?c!lge)gperg; a{nlgg w1th variable

ligl(t inf¢nsitydueh ¢Hah theAspléatioh ays e pattly reingvedBRofmvibe substrate upon
sub-marks are obtained due to the two sub-grooves
CUrijii ch together formthe witten mark having an oval
shape i
hor ter T § e RahBofh Bt dro rHUE callafy FBloFUh to thepresent
invémidnavherela revetsed ntack lagoutris nedsmetrtdor BDg:endutlahs dalbaam the metal

lay@is disrdaposed ab Pimblansieoutiubrigte Hubhie SRl ¢ o deposited
and 71%)‘%519&%%‘5& WAt dn! ﬁ@ﬁél%lé&ﬂ(‘!\@ay@r Gj%ﬁhtﬁ 8ftiorl SIYJ"th@Eover layer

O run, a groove depth of nm a sub-groove wd
5. Tofe tta0R pitehngd 1rath|i1mmbqglnmhlg|1gp1tefanably A 60 har Aisear be seen, the metal layer

ar at e sub-groqv 0 and, fl ank angl es
4 a5 S bt ol groovs HrpcH o e tb e 182 a0 105 o
and the FiBd. 8816 sow! AAYRamp temardﬁrh%ﬁ ofthel taiPeratur€ Bi@&MAtion in a
as 30 rim For a BD-R disc exerrpl ary paraneters are:

douddg goov@@zsc gscerding3o @hwnese@t myv@thm p$ for imtaneashown in Fig. 2. Fig. 5
Su b n d f I ng/
shoms1 & ut u rzlm J %fk 31 g% r%ug’t Jglrlee é%ué):rf;e Qoye clearly results

in thotsBpeﬁbte@ hbt@potsewgbthem)hﬁfnglw ovally khdpbe wnmﬂaature dlstnbutlon
patterning and subsequent etching. Wth |ithography

first shée BWO“@rSGB\?égthﬁlf @nléqdémé@ ofpgptasd earichy’ t%ﬁ@rdmg to the
preké?l‘i ﬁfv@ﬁ%rp&'ﬁlﬁpt (ilil leqB tl‘fje{ éﬂltgjo%nh%ﬁs LW JQFI%OE @nd Whh is

arts strate [ ayer.
mem’(t deDVEscmﬂltioay éIPherem trdhyee dtack corapriseg ab additibive dielectric layer 6

bet Y P g PR RN OREH S A0 R BH YEre WY SOlSAIGARESS also shows
QST BAQARRARRD st e et rm ning the data

track pitch of the disc. In this way, a two-I|evel
f at her Atgonding teethe presbet mv&&bed danbile-tg@d/eﬂmccordable optlcal record
Ilcatl i bIe rooved su tes. If.th
Fs P Bnf vl SRR Phamean CaieefS finuts ingféped thus
lea&ihg t® @{Tﬁlcfé@é@ﬁthéﬁbtamable data capacity.
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the adjacent | ands, then the mastering process can be
identical to that of Blu-ray disc 5 nastering, except
W0 b@4mpmbt er spot size that is possibly requi redr/iB2003/003489
t he physical barrier is |ower,than the adjacent
| ands, then the mastering process shoul d be perforned
CLXMMR: variable light intensity, such that the
replication layer is partly renoved fromthe substrate
upon curing. Fig. 4 shows anot her enbodi nent of a
record carrier 1 according to the present 10
i nvention where a reversed stack |ayout is used, neant
for BD conditions. Therein the nmetal layer 4 is first
deposited on the doubl e-grooved substrate 2, then the

dye | aye epasi.ted ~and possi bl co r ed a
L oht onar aearblE PR SRiaR ERTn i i B o 9pa®) ofa
rec$1@MBmatay A for f%rmfﬁ@@nz&k@@ﬁﬁ BhdsClepfsdniting ﬁhSnfoPHﬁ(Bn”E Blibstrate layer
is preferably 160 As can be seen, the netal fayer
2 qara)rlsg) sajth mnmaﬁen dwb(Féagd @@oeersl@yqy ¥ overing sadinformation layer
3), sglI [)%fal?% 1n G ﬁom 11'?5111': ; aatdla %&glv?rﬁsggﬁe%u%éﬁgﬁhgd with

recétaig] rﬁaterﬁﬂoé’rﬁﬁacdﬂrﬁéd acther Aidgobee §thﬁumé eorﬁlblﬁses a mam groove (21;
invention, as for instance shown

22) givided iata Bte naighhong sy- groorseSs(%wla %?10%2)39@8%1‘36145’0’ a barrier
(213”% The doubl e groove clearly results in two
sepa?ated hot spots, together form ng an ovally shaped
tenperature distribution. Fig. 7 shows still another
enbodi me t 0 record carrier 1" accar.di

f to the.
. present FOFiaD kP PIRT TRerd CREeE &8 Jpimeddp oo pherein ditd barrer
(zrﬁ@mrmme SQWlratd mhicllal 2 and which is meant for DVD
conditions. Therein the layer stack conprises an
additional dielectric |ayer 6 between the information
| ayer 3 and t su stratelaerz Sai.d el ectric. .
3 | ayer 6 ATCarRIRIPIREENTE SATEE 5 aPRd Flfih Ir ¥hiein the height of
salc’ﬁbli}ﬁ&rr 19, 18y ‘Psregﬁal 066 Qﬁlﬂllé}ghzhpthta RBight GBBEEubisBHR L3 ) Yetween two
doubl e- groove recordabl e optical record 25 carrier
nelgl@oonepmearooyea/@ﬂcﬁ)t he data density in tangenti al
direction can be increased thus I|eading to an
i ncrease of the obtainable data capacity. WO
4. 2004/ 0234 getoRfabld dpLioaIIee}d 4@ ier 4s clbiuidNBclaim 1Awherein the
recor dabl e opti cal record carrier conprising an .
recorfg HEtETIds pRgrRnic Zatertaldn parioylan pAyCrAIEB ARgHgapimaterial, in

pmﬁag d\haSB% ggggi%eyds representing an information, a

strate layer carrying said information | ayer
(3) and a cover |ayer (5) covering said informtion

| ayer
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°.



(3), said substrate layer (3) conprising a radially
evol ving groove structure filled wwth 5 recording
wordoa/02®b2 characterized in that said groove SPCTITR2003003489
conprises a main groove (21; _22) divided into two
nei ghbori ng sub- grooves (211, 8212 221, 222) separated
by a bary {&frdabig Joﬁtl gamé ds’ctdt @Q@%aai%) i) ﬁﬂhecf comprising a
record carrier asrel In claim erei n sal
metilandioen didéti@bger (Z)ZB@twnesn smd| enfofmatiobdayea(d) amdtsaidicaver layer (5).
3. Arecordable optical record carrier as clained in
claim1l, wherein the height of said barrier (213;
223) is equal to or smaller than the height of the
substrate (23) between two neighboring main grooves
(21; 22). 15 4. A recordable optical record carrier as
clainmed in claiml1, 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
clainmed in claiml1, wherein the shape of the nmain
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
recordabl e optical record carrier as clainmed in claim
1, wherein the width of 25 the sub-grooves (211, 212;
221, 222) in radial direction (r) increases in the
direction facing away from said substrate |ayer (2),
in particular having flank angles (a) in an angle
range of 10 to 90. WD 2004/023462 PCT/1B2003/ 003489
8 7. A recordable optical record carrier as clainmed in
claiml1, further conprising a netal and/or a
dielectric layer (4) between said information | ayer
(3) and said cover |layer (5).



