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1 Recordable optical record carrier The present invention relates to a
recordable optical record carrier, in particular to a multi-layer (e.g.
dual-stack) optical record carrier for recording information. At present, a
number of different optical record carrierslare on the market. Among them
WELSrQRFRERRLLALEBFPEd RRFriers are available such as CD-R or DVD record
5 carriers having 650 MB and 4.7GB recording capacity respectively.
Recently a dual-layer DVD record carrier has been proposed that increases
the recording capacity to 8.5GB. In such a dual-layer disc two recording
stacks are present. The upper recording stack, being closer to the light
source during recording and commonly denoted as LO recording stack, of a
dual-layer write-once DVD, often denoted as DVDDL, should combine a high
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sufficient reflection, for instance 17 to 20%, was_achieved, b such
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least 18% and the transmission should referably at least 55%. Even if
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of LO should be at least 15% and the transmission should be at least
achieved, but such embodiments showed too low transmission of only 45%.

It is preferred that a recorded dual-layer DVD+R medium is compatible with
the already existing dual-layer DVD-ROM standard, because this will allow playback of
recorded DVD+R-DL media on existing DVD players. To achieve this compatibility, the
effective reflectivity of both the L0 and L1 recording stack should be at least 18%. This
implies that for LO the reflection should be at least 18% and the transmission should be
preferably at least 55%. Even if compatibility with the existing dual-layer DVD-ROM is not
required it should be realized that a high reflection and high transmission of LO is very
advantageous because the high reflection yields good read-out signals from LO while the high
transmission yields a higher effective reflection from L1 and thus good read-out from L1, and
further the high transmission reduces the effective write-power required for L1. For reliable
read-out the reflection of LO should be at least 15% and the transmission should be at least
55%.
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55%. 2 US 5,676,854 discloses an optical memory having a CD-like
(non-transparent) magneto-optical recording layer. By setting the groove
depth in the range of 80 nm to 100 nm 5 and setting the groove width in the
range of 0.3 pm to 0.4 pm as well as by d%creasmg in the width of a land at
each edge to 0.2 pm in maximum it is possible to obtain a track crossing

signal with intensity sufficient for performing an access operation to a target
track and to obtain an improved reflectance at a land resulting in an

improved C/rwaacﬁre@smdﬂingldmﬁmwﬂ?malhaémmhaatitgrmtp)ati&et(acprptieashment)
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transmission. From this description it becomes clear that the typlcal route to
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recording information using a radiation beam having wavelength 2
iﬁ)ﬁ‘?ﬂé’r\%ﬁv% t@ﬁffﬁﬂ&é%’ﬂﬁ'?é&éVB?'?ﬁ%OB;ﬂ?@éﬁFé%?H%&Fﬁ@P%ﬁ?&ﬂsuﬁ@mﬁh'S
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tack (L sal rec rdln ck compris recordlng layer 25 of an
?)Yg;br?igc 'r(r?a 8?%% d% a g?o'tc’)\\/”ea;%rguc ﬁrrl%gng a metal reflective layer
arranged on the side of the recording layer facing away from the entrance
surface, - a transparent spacer layer sandwiched between neighboring
recording stacks, and - a second recording stack (LN) comprising a

recording lay¥1iS 80 WIREFSHIR@EHRMARIRHR RELAE M FALRAP I5r tieal SpaAd
tasticecorpingrsfacicagtaadgeaess Pagkgs hi) gdrnge,/ fromidthéaliafenaving an

improved reflection and transmission, at least for the LO recording stack.

This object is achieved according to the present invention by a recordable
optical record carrier for recording information using a radiation beam having wavelength A
and incident on an entrance surface of the optical record carrier comprising, in this order:

- a protective layer facing the entrance surface,

- a first recording stack (L0), said recording stack comprising a recording layer
of an organic dye material and a groove structure and a metal reflective layer arranged on the
side of the recording layer facing away from the entrance surface,

- a transparent spacer layer sandwiched between neighboring recording stacks,
and

- a second recording stack (LN) comprising a recording layer,

wherein the thickness of the recording layer of at least the first recording stack
at a groove position is in a range from 50 to 100 nm,
wherein the recording layer of at least the first recording stack shows a leveling ratio in a

range from 0.3 to 0.49, said leveling ratio being defined as the difference between the
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wherein the recording layer of at least the first recording stack shows a
leveling ratio in a range from 0.3 to 0.49, said leveling ratio being defined as
the difference between the 3 thickness of said recording layer at a groove
position and the thickness of said recordlﬁg layer at a land position

BRERMRUZ B HasorHREVE SeRIR qMBGERIs RIS MPIR! TRIRAENS IRYRY istording
substantjall rg made of Ag, and wherein the thickness of said reflective layer is

IAYVA"idanddietfios ?ﬂﬂnaf]) 4 RycHe@oyeition and transparency of at
lﬁh@bﬂﬂeafum(iac})smcwdlmgeﬁ'@sﬂbﬂamlbmmmd\gmdmg to the present

N&“th ﬂeat%?&rﬁeélgpﬁé’?’d‘ IR rd'rr;%m'g Efg{e%%%l eash1e first recording

shows a leveling ra 101N a ra ge \5 in particular in a _
range from 0/Sbiterensoisgidereinalang Feaoppesnry @éfihleashiberiustifi@aperrding
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thickness of said 10 recording Iayer at a land position normalized by the

{608 ittt e e! FrearfiBlFactn ey 4 H%r&tl&}%ﬁr@%etfé%”ﬂ% t0 0.49, in
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soiorsling dl@@pet@@d\mnmammagza@w Hiepmm@@ﬂbmmrhm found that for
TREESYEdIRR M, %6§t@@fi£@¥oﬁhﬁ1&@?§@§‘mhm%ﬁ%¥%&%9 eReeepths, that

Leveling can also be applied in other recording stacks using a leveling ratio in
fh@t@awmg@%%aﬁsﬁ tﬂ@fﬁé@%é&?&%gdg%ka'ﬁﬁrm@r“‘ﬁé@éw% t(é’l%'ss'on
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t least on cording stack is i |na efrom 50 to . Still further th
BT A oD R BT, D, et i Fodaion
peflesatiese Igevelleuj@@amébﬁewm@lay@r fa@rrgr@waym@lmnmélagﬂtmtwn the

%ﬂ@%n@%rﬁpﬁ@fl@@cdy&l@ metal reflective layer being provided for

efficient'cooling of the agjacent recording layer after being hit b \ﬁ/?the

recording beEHﬁ”‘%éﬁcﬁﬁ ¥ag Feifeschrrecrty BYSNURR (e NFKIERGIA ehering layer
thargisre rp@ﬁuh@rﬁﬁ@u&%Qpbﬁ@rth@rrmag&taakasmﬁdeams theiesftareoign. Al, An

or Cu and th lies prefer Iow 2 25 Preferred
embodlmentgton fH{et |enrvgle1ttlsc§§ Eler%)@ éspa& %ﬁg%ep%ﬁe n]rxer 'Pq des’
p"r@ﬁér@l&@wﬂo@dm@nmmh@Mngdwwdmmmawﬁmdmagbmmmrdumg

%&%@%@f%ﬁi%@ﬁ‘ﬁ@%ﬁ DAY RRITRING e L50RYE FPBHRCIYUDESOHR of the
adjacent recording layer after being hit by the recording beam. Such metal reflective layers
are generally known and will therefore not be discussed further here. The materials thereof
are Ag, Al, Au or Cu and the thickness lies preferably in a range below 25 nm.

Preferred embodiments of the invention are defined in the dependent claims.

In a preferred embodiment of the invention both reflection and transmission
can be improved simultaneously by optimizing the groove depth. While US 5,676,854
discloses an improvement of reflectance at a land for a magneto-optical record carrier having
a non-transparent recording stack by decreasing the groove depth, it could not be expected
that a decrease of the groove depth of the recording layer of at least the first recording stack
(LO) of an optical record carrier according to the DVD+R standard (where A=655 nm) to a
value in the range from 100 to 150 nm would at the same time lead to an improved

transmission for a transparent recording stack having a recording layer of an organic dye
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discloses an improvement of reflectance at a land for a magneto-optical
record carrier having a non-transparent recording stack by decreasing the
groove depth, it could not be expected 30 that a decrease of the groove
depth of the recording layer of at least théHfirst recording stack (LO) of an

RS "RcHHd rASEIERARCATHIN G IRANR RMRSIANGRERMBPRIGS ERa AR §

value in the range from 100 to 150 nm would at the same time lead to an
RREoRWaNRIARGHIdBINA WYMa transparent recording stack having a recording

layer of ﬂn qug@iwéf\‘/léiyﬂ Has(;niet@ft;{ndjt, mu'lsémwrbﬁ?@%ﬂt ok depth
are.mechanjcal values al that ISar lon wavelength In vacuum.
S e e R s O R oER 3 s PR it alt ot ceeper
sedificiag tiaged-oothsigh@alrmdde trdimgriisbeoprest B350y antinno fene meldasg ithieoth
A AR SPRAING Y655 e BPIANGEL AR L0 fcion

present invention. The increase In both reflection and transmission is caused

Byctie RAetiavalidhedighaddpligrosnesqesairfiaicitbice dcirhieolpwes) Jtaaves,

behaptrritasitigs Rasss Soret iatsiidaserdsartitarmhalie\wesy Olimeness dhgand
traf%:%i sion decreases ??;)mewhat siEEce the resulting increase of dye

i oL AL RIS RSP L& SFEROMRLLY towering the
transmissionWI0I&\gailer g bribeadip tkie dpro o tHe patoafitigdayec ofdhedfilat/ eacofding

Ett‘fc’gp‘ribg%ﬁ%?drb% iﬁ@&{ﬁ%‘%}me&k@ E’@oiﬂrg‘, 536?96%%*%&3 Vfﬁgltrﬁﬁ(’) {k‘tﬁé&j‘mo nm.

preferred range is from 120 to 140 nm. A preferred groo ne
e BETETRRS 1aRRON B PINE RS RIEEPERHYY SHRKOLLER) fissiHeatiais 2D st aoange
RIMATCerdbochte. another embodiment the optical record carrier is further 15

iSi t . dditional recording stack het the p i
ayer an i SCLE FREBAIF SCH TEND E A el oP AR B o

compissiggd aastondiadyiayeal oécendioggatic lbye aeratier iglotantia tayroaad the

X t r I t .
S RG] R A R SR MRS WRoraing ayerof
o Qiﬂ?@&s‘ﬂ%@%ﬂ@éi@ﬁécﬁﬁ&‘i&ﬁ%’@%ﬁ@%f&%ﬂ%ﬁ@?rl\ﬁ 3@4%%@%’ ¢reosANTHACRSd

hEEEM tRTRIGNNORINY 22 aengratvk) sRAYtEgRIG Ottt FRAETRGANE I Bfr of

the at least one of sajd additional recording stacks should be in a range from .
30057 A AL LINALEE I RS0 2 A LR TR oA s while
gadtrably the geooedingthafens mcatdegdbymeithsatdeastditionfibaieadddinggl

?éé&la?nigfﬂc@é Mﬁ’df[)%% %anb% ﬁ%% NEb to 150 nm, a preferred range is 120 to 140 nm
and a preferred groove width of the recording layers of at least one of said additional
recording stacks is in a range from 200 to 400 nm.

It is further advantageous if the recording stacks, beside the recording layer,
include a metal reflective or heat-sink layer on a side of the recording layer facing away from
the light source during recording of data, which metal reflective or heat-sink layer being
provided for efficient cooling of the adjacent recording layer after being hit by the recording
beam. Such metal reflective or heat-sink layers are generally known and will therefore not be
discussed further here. Preferred materials are Ag, Al, Au or Cu and the thickness lies
preferably in a range below 40 nm, in particular below 25 nm.

The invention can be applied not only to a dual-layer record
carrier, but also in a multi-layer record carrier having more than two recording stack

separated by spacer layers sandwiched in between.
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It is further advantageous if the recording stacks, beside the recording layer,
25 include a metal reflective or heat-sink layer on a side of the recording
layer facing away from the light source during recording of data, which metal
reflective or heat-sink layer being provided for efficient cooling of the

adjacent recqrgingrisrer AERUACIRYI AR R FRRALHNG IRy B4R MEHVD+R

reflective or heat-sink Ia%ers are generally known and will therefore nat be

SYSIET aR ANEATRR id eV ReraRPatFTh i dhraR ke A ) e oIt B WaMENifpo may be
tvidlictbesalies &0 ppitrabbeirdmgagserhelow 40 nm, in particular below 25

nm. The invention can be applied not only to a dual-layer record carrier, but
also in a multi-layer record carrier having more than two recording stack
separated by spacer layers sandwiched in between. 5 Furthermore, although

the inventionigdiHRRtiGIRIATEH BY dxpiamARSIMGR: S¥EIP WiRS GEréa e It

will be apparent to those skilled in the art that the invention may be applied
faiags ivdiSBtical recording systems. 5 The invention will now be
explained in pigre shetasl anitmbetinencefte itverdcamiggsdoravigaio thigpiksshows
an embodiment of a record carrier according to the present invention, 10 Fig.
v%ntlon, : : o : ,
shows' diagrams for reflection, transmission and modulation for different
LO stack dediigh$ akowsuhagiemsoforefipaionettopihissig. B modid adieryfeims of

ERfisiehiP Do fiaduRLigRs 3R d HARRENIBFIAR FoduRption of groove depth for

different values of leveling and FI%. 4 shows diagrams of reflection, )
modulation aftd-tPHSHHISERIFARS ST HGHERAM. T208YIGHIB FaHIERtFMTR R Eshiunction
vabiesve e livgditie anothfiesEfdkvaasigimas Fig. 3. Fig. 1 shows the layout

of a dual-layer. recordable (write-o, C?RarC tical record carrier (?in. articular.a .
DVDDL recordear IO TLeRrdhe T iatiS e RATY B 50 B 31on
hhgingvevaemsieigiiifercaindives oé favehingrfasanetheestask desiasf ah Eipplical

record carrier according to the present invention. For optical discs according

to the DVD standard the wavelength in the vacuum (a,) equals 655 nm and

numerical aperture (NA) of radiation beam
Fig. 1 shows the layout of a dual-layer recordable (write-once) optical record

carrier (in particular a DVD+R-DL record carrier) for recording information using a radiation
beam 7 having wavelength A and incident on an entrance surface of the optical record carrier
according to the present invention. For optical discs according to the DVD+R standard the
wavelength in the vacuum (L) equals 655 nm and numerical aperture (NA) of radiation beam
incident on the optical record carrier is 0.65.

From top to bottom this record carrier 1 comprises the following layers:

- a substrate layer 2 forming a protective layer and facing the entrance surface,

- a first recording stack (LO0), said recording stack comprising a recording layer
3 of an organic dye material and an associated metal reflective or heat-sink layer 4 which is
semi-transparent,

- a transparent spacer layer 5 for separating the first recording stack LO from a
second recording stack L1,

- a second recording stack (L1) comprising a recording layer and an associated
metal reflective or heat-sink layer (both not shown), and

- a second substrate layer 6.
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incident on the optical record carrier is 0.65. From top to bottom this record
carrier 1 comprises the following layers: 25 - a substrate layer 2 forming a
protective layer and facing the entrance surface, - a first recording stack
(LO), said recording stack comprising a r@cording layer 3 of an organic dye

matgrial and &1 ResRF@leAMetalredReivRIer Jh@@ﬁ'i%i!?iééémfe“d%@%ﬁ\)ﬁug in mind
semi-transparent, - a transparent spacer layer 5 for separating the first
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refractirdrelactr thd yaondpridingramgdopding layer and an associated metal
reflective or -sink layer (both not shoyn), and.- b e
6 6 Al ortnr e Sl A e RS e
ratenily thiesesirabiphecandiedestugse eithsseatbddiyel secophngsiass)Lépials thes,
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data is done hy emitting a radiation beam 7 from a light source 5 (preferabl
HaBISSpRiat e ah R o (Raos e A Hha 1ares Péeﬁafﬁaeéeaewww%%ﬁw
sieqopchréingraiol Istaiskranbmitteg oy irt@ o cesingnysiacis (DOt s hkkwvinhiBthe
ledfisihih, fransmission atis of e st ssording.siadkd O.a ajoe part 8 of
{re [lgﬂ? Yecaived y[[]he ¥irs?record£|ng 8EEEK PBAS transmitted to the

second recoriirgrsbgckan farghalkiat raeondiag réasirbithipeagearding fayles thsitiavsa
P86 Sl ACHADRPRICTY RIGARMEY & RRIREYu Y DRoaaRiBS aRE RO 8AFRE 1 by

recording stack LO the recording layer 3 shows a groove structure which is,
fyBtRERM MY & pFRerReN e SR IWE AtihB AR SIS B il SHRRYATE Ky efifsind then
puaiiding arfaeigaoevetAtiUoiLie aedhingatiamsidecpl the gdost stiedayer 2
andinen putting fhe raanic dye mafgrial for e recording saven 3,08 é?rB[cmre of
e groove structure ex i8ite grooves ahd TRAdS between ther The matenal
ihetresdatiog leyena igribevabstraietlanerol. 16hasdeerbrandghatyadesgasegroove depth

FubsisiRdYehLstihBas REE RiCHRNIN A R HeH FRFERGIPRYREBRYh N increase

compared to the standard 160 nm, results in both an increase in reflection

Hnieasmiseiemebtmirsliernreiig stashd P re EbrdirRg G Aert & 198\ thighardly
goen \waydeptlefidApridisdGislye 6ostsfanhatisiiaioning suelenastoueavee

gaerfé%hfggrrnt? Ofti(r)si[gg %Pnr‘?%?n%%%'i LF??/niss tghéj.gfiig ’EQﬁws), preferably from 120 to 140 nm
(from 0.289 *A/ng to 0.337*A/ns).

In a particular embodiment the groove depth is selected to be 140 nm
(0.337*\/ng), the groove width is 320 nm (0.317*A/NA), the thickness of the recording layer
is 80 nm (0.268*A/n;), the thickness of the metal reflective or heat-sink layer 4 (made of Ag
in this embodiment) is 10 nm leading to a reflection of 18%, a transmission of 55% and a
modulation of 80%. These values have been obtained by use of a recording beam focusing
element having a numerical aperture (NA) of 0.65, a track pitch of 740 nm and a wavelength
of the recording beam 650 nm.

In the embodiment shown in Fig. 1, in addition to the decrease of the groove
depth, leveling of the recording layer 3 is applied. Leveling is defined as the difference in the
thickness dg of the recording layer 3 at a groove position and the thickness dl of the
recording layer 3 at a land position normalized by the grooved depth g, i.e. leveling is defined
as (dg-dl)/g. It has been shown that an increase of leveling of the recording layer 3 in the first
recording stack LO can further increase reflection and transmission of the first recording stack

LO. A preferred range for leveling is 30 to 50%, preferably 35 to 40%.
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range from 100 to 150 nm (from 0.241 *AJns to 0.362 *2Jns), preferably from
120 to 140 nm 20 (from 0.289 *2Jns to 0.337*2Jns). In a particular
embodiment the groove depth is selected to be 140 nm (0.337*2,/ns), the
groove width is 320 nm (0.317*2,/NA), thé thickness of the recording layer is

80 nm (0. 263?&&&%%%6?@%&9&@@5%“ﬁqflﬁci"t’l‘i‘e@'é&%ﬁe%f%égg/f%\?e

(made of Ag. in this embodiment) is 10 nm leading to a reflection of 1
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layer 3 at a groove position and the thickness dl of the recording layer 3 at a
F&W&%E‘éﬁ?ﬂ'{‘ﬂéﬁﬁ%ﬁ%@ [87i5d g dBRerPaRiA' Y PR UG YECRI vgn J3al
tdepdig stadkas been shown that an increase of leveling of the recording layer

3in the first recording stac can further increase reflectio
anemision F g AR RS e AR IMERSRIS SRR e present
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RSttt 8 G RPN E0RA Be H%@é[‘ﬂm@ﬁ%ﬁ%@'&lx (g%@dé‘@é%ﬁrsﬁ)roin optical

Ievellng is at least ap Flled in the first recording stack However, it is also
FESEHAR TS 5P MRE TRV BYIPWRAEEYTe Hb?!lﬁéssw‘?é(}l&iﬁqﬁsﬁéﬁdge [Reqrding
fipeilag akdheosaree mange Jrdbe: pesiving, tedsdinggsitackdsunda @ Paw@svtayerthe

resovehsaitisn 2 e same hajds, The nyention can becither, apRlied onit Iy
etop recordlngs acing the light'source Grhit Ing the ra [ation Beam for
reﬂm’tﬂVﬁ@rbeahwkr@aerdlm@lstawwbbetmwidﬁ/m P8ourding carmbk adagf Ag or
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stacks. Diagrams supporting the above described findings according to the

prREEve R aREYE HrEXRSWINGFERSR Y EHECHORRYIIRR IRRAESH N EAlsErIsTIoN of
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function of th epth for an optic ord ca ing to the
DVD standara‘ ‘n arlﬁ?c'% ezlsS 't |cf;nee§s%i e recorclﬂﬂréa@ yer ?ég U ©)

beaa‘omnvapatgempdsmlmmﬁuéfeemwasmfa\smlm@d tEdoec%%aammve
recording layer having a thickness of 80 nm at a groove position and a groove width of 300
nm is used. The thickness of the metal reflective and heat-sink layer is taken to be 16 nm of
Ag for Fig. 3 and 20 nm of Au for Fig. 4. The same trends are observed for both stack
designs (similar trends can also be observed for other stack designs): For an increased
leveling the reflection increases in the range of practical groove depths, the transmission
decreases in the same groove depth range, the optimum transmission shifts to shallower
groove depths, the optimum modulation shifts to deeper grooves, the groove depth range for
optimum modulation broadens and the maximum modulation decreases.

According to the present invention an increase of both reflection and
transmission of at least the first recording stack LO in a dual-layer or multi-layer write-once
optical record carrier is achieved by decreasing the groove depth. A further increase in

reflection and transmission can be obtained by increasing the recording layer leveling.
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groove width w is taken to be 350 nm. It can be seen that, for different
thicknesses of a metal 15 reflective or heat-sink layer 4 which varies between
16 and 20 nm and can be made of Ag or An, for all different stack designs a
decreased groove depth, compared to thé standard 160 nm groove depth,
@salisgn both an increase in reflection and an increase in transmission of
the recording stack. Down to a groove depth of 100 nm this hardly costs any
modulation. Fig. 3 and Fig. 4 show the reflection (a), modulation (b) and
transmission (c) 20 as a function of the groove depth for different values of
leveling L. For both diagrams a recording layer having a thickness of 80 nm
at a groove position and a groove width of 300 nm is used. The thickness of
e metal reflectiv d heat-sink layer.is taken ta.be.16 nm of Ag for Fig. 3
i 20 nm of REP A PH e C e U e LS RSP s fon
tesigins (symitae iegtdS. cad iaksdebtoolsamteah fosutiaes otdukapésadnsiorE caaier
g}%ﬁ]ﬂgﬁa 25 Jsveling. the reflection increases in the range of practical groove
epths, the transmission decreases in the same groove depth range, the
optimum transhiisesHveHRrS tERenallbRAtrIeshrEligpths, the optimum

modulat@on Shéf'fﬁ’épré’&ﬁ&iﬁ%gf&‘k\’(‘ﬁ%’) ,tE‘ﬁ&f&%V&dé%&r%ﬁ&i@ﬁigﬁﬂ&%g layer
modulation broadens and the maximum modulation decreases.

S ccording to
Pt W@éﬂ%ﬂ%ﬁ”ﬁ]ér@&%&eéfr!ﬂ%‘fﬁeréﬂ%étmﬁaéﬁﬁ'%'Yr%xﬁ%!ﬁﬁi%ré?é‘ﬁegf%‘tthe
kdst e ficstrdiagidirg fathakdw@yifrendthalelaty@rcosumiatis;layer write-once
optical record carrier is achie reasing.the aroove depth. A furthe
crense n relRAG P HERL et b I CR e S,
A8dording layer leveling. 8 CLAIMS: 1. Recordable optical record carrier for

recording inforgading HebldiAy aeiRtien) ReA BRYRGAAYRIENGE a and
incident on an entrance surface of the optical record carrier comprising, in
Whersiytie thickneieafithe regridiagilayelirl agashie SskARe0reing:sinrk 3t 8renvg
staitloLiO) sadgefronButstEikneemprising a recording layer of an organic

dye maEﬁrial andj a groov sttruc]HBe famg a mgtal reflective Iaayer Efrrang[ed.on
érein e recording fayer of dt leastthe firsrecordiig Sfack Shovvs [éve Ing 1atio in'a
the side of the recording layer facing away fro e entrance surface, - a
teage peare ik e ép | asidewhagretie daeawelitehesghe diffeerse briNvagstheks,
ikness of said recording layer at a groove position and the thickness of said recording
layer at a land position normalized by the groove depth,

wherein said metal reflective layer is substantially made of Ag, and

wherein the thickness of said reflective layer is in a range below 25 nm.
2. Record carrier according to claim 1, wherein the groove depth of the recording
layer of the first recording stack (LO) is in a range from 100 to 150 nm, in particular from 120

to 140 nm.

3. Record carrier according to claim 1, wherein the groove width of the recording

layer of the first recording stack (LO) is in a range from 200 to 400 nm.

4. Record carrier according to claim 1, further comprising:
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10 - a second recording stack (LN) comprising a recording layer, wherein the
thickness of the recording layer of at least the first recording stack at a

groove position is in a range from 50 to 100 nm, wherein the recording layer
of at least the first recording stack shows & leveling ratio in a range from 0.3

t0_0-49’ said J%Y?éﬂgﬂorri%t%&ﬁWI%@B}@%@&&H@H&U\%@%@ %Mﬁ%‘lﬁ%r%ﬁd the
thickness of said recording layer at a groove position and the thickness of

SERANFLIESPERY Ak LV Paiftiepaiaat oL Elach AR 'EHE8 i (FatIng laver of
whetgincayd meatsbiefectiyedaystristardastantially made of Ag, and wherein
the thickness 9f said reflective layer is | bel 0 2. Record
carrier accor BT L s A B I e SRS
8Beke first recording stack (LO) is in a range from 100 to 150 nm, in particular
from 120 to }AG&Ms-griacesh r@ﬁh@?&%@lﬂ@ /&Rt Jeddtnprein She

groove width of the recarding 25 layer of the first recording stack (LO) is in a
PRAGORR FReo BB Stask SN 2 e Fare AAPEP 4eBMling to claim 1, further
comprising: 9 - at least one additional recording stack between the protective
layer and thesecond resording:stagi (D, Soid adiional (e sIding (8% oraing
comprising a recoroﬁlng ayer o organic é@’/e Materiad and a Sroove

syacaii@ kast oneanispiskadditipealaedaiing siackhisdnedangefesnl #fdo 140 nm.
neighboring recording 5 stacks, wherein the groove depth of the recording
layer of at least one of said additional recording stacks is in a range from 100
f 150 nm. 5REEBAESFASF UL CAMFEIWAR ERPYRY IO AT Na prding
ofydre seadedingné Of laye bafinbhebsconiinglserit additicagerfon200gosteCkenis

in a range from120 to 140 nm. 6. Record carrier according to claim 4,

wherein the groove width of the recording layers of at least one of said
additional recording stacks is in a range from200 to 400 nm.





