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Recordabl e optical record carrier The present
invention relates to a recordable optical record
w@asosioes3i8 i n particular to a multi-layer (e.g.PCT/IB2004/051100
dual - stack) optical record arrier for recording
information. At present, a nunber of different optica
record carriers are on the market. Anong them
Reagrdable-aptiead 1es9td waatierr ecord carriers are avail abl e such
as CD-R or DVD+R record carriers having 650 MB and
4. 7GB recording capacity respectively. Recently a
dual -1 ayer DVD+R record carrier has been proposed that
i ncreases the recording capacity to 8.5G@. In such a
dual -l ayer disc two recording stacks are present. The
upper recording stack, being closer to the |ight

source rong recor ted

LOr ecor %ﬁé’reg?r&d‘ikvemd‘?n lagqj g? 2 fegg’gjﬁé%pp e?f)er(f?:rd BiSE n
par@éd1fRo 8 S-S eA@. DN BRER), opibdd lﬂécdrcb@lﬁﬂi)&rl’f& xﬁc&hd@@ information.

transparency with a finite reflection. The

hi g
t r ans parAmEseR 2 paEba9h iffereat BRtifR GO oo the market,
A oﬁgéﬂeﬁﬁgrﬂe él% dftical 1‘30&8 %erl%rsra?@&l}aﬂﬂol@%h% CD-RGr OVI-HRerecord

recording stack LI. Several different stack
cartlers hgvisg HEMBoad . B rricoring dapacity sespertivelyuBegnily ¢ dygkilayer

DV%Jﬂfl%gc?rd%QIg\?\?{n% Ero bse8 ﬁ@? glc%‘figys e lBYR e @%})amty to 8.5GB. In

orne er o erent st acR esli
suog(aahiallﬁlap@ rdkic I1go |t®std111§stfmksj atg psastiiti Theeuppeyrebdrging stack being

nbodi t
oIRGBl A B R OB EE B R P ore
dudlNayPHEiteesHHRe B VBN detotgl |MYD-R-DIQ sidfd cdmbiod fkigh
enbodi nents a suff|C|ent reflectlon F& i NSt anc

R sgaIDO, W TR BFEen DRk EISGHET Gl SPSHGNGAE Sgck LO i

requi¥¥ il RAS &?a'blér}e&ﬁn%mdywxﬁ&@of ke lbwedeedr@ing 8Eck DatSeteral
recorded dual -l ayer DVD+R nmediumis co atlble Wi th

diffeppnt stacpl@é@gggn%lxqvgtheﬁge)@gmedﬁw seulghbpu i glpag:}oae and a number
of %@g%%ﬁs B!Nesoeg\ﬁ h(l:rf(%{l}%&) Wy Rh Y%BAGK o@fdlffe?&ﬁ’ Eﬂﬁgde@é@i Bodd-

on exi sti players. To achi eve
recoutingaesubis and ¥ suﬂ“lhl@n‘fébf liigle transgnissimn) encstome(rgbowneb@m te Ré”o, has

I 0
A 6 AL 38 oo T o
13 écg?//ﬁwgd otiiee ?mb@ﬂmams s isafficishiouflettive, for mbiencbl7yto 20%|, wast
% Even if c e exi o

stk i B o Dot o ey s PR suPer b

r feall_lo zedt Isf}ﬁ‘éfelgechﬂht@trh &Gérﬂ@gduapmyaﬂtu\rqbﬁﬁhn?]dhﬁﬂ ﬁno&qaaﬁhde with

s _very advant ageous bec e high r ection

theygligpdysexdiiog dP@d@l%&Vq%?&%P@n‘%“g besen s o iR 3"14( ack of
rec'bfd%@ PV DY hbgh o8 eﬁstlﬂiggb?b pRiveRCTH YenidwRfthi€ G&mﬂﬁlbﬁft@ fhe

and thus good read-out from'LI, and further
effhitiyh refleatisity afdiotirthe A aoek 1 raverdie siaskishenidpe ﬁfécaﬁbw This

iR e K ERL ) el pacen
preférably dt h&st a5%l Bt if compatibility with the existing dual-layer DVD-ROM is not
required it should be realized that a high reflection and high transmission of L0 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 L0 should be at least 15% and the transmission should be at least

55%.
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55% US 5, 676, 854 di scl oses an optical nenory having a
CD-li ke (non-transparent) magneto-optical recording

WO 2008100638/ setting the groove depth in the ranper/H208m51100
run to 100 nm and setting the groove width in the
range of 0.3 mmto 0.4 mmas well as by decreasing in
the width of a land at each edge to 0.2 mmin maxi num
it is possible to obtain a track crossing signal with
intensity sufficient for perform ng an access
operation to a target track and to obtain _an inproved
r ef | ect AIfCcBOHLEH distinges ansapticalppemary aﬁvmm F@v’é@ (@wrmamnﬂ

el Pl TR o S 006 teisPiT 980 32 s8Rt Ef kg mm 100 m

andt seaing Mesgbor vadd in éfel regeiod0.3gfm ke A pmlm twahcm@smg in the

. t'm'z vi.a fh ack- desi. k .
wiBR TR SR AR5 R Ml BRI GUb ol L lekoyn
sigh@ with ihtaysay sufifieieBiv@F perfdiimmgraﬂra@&’@ﬂepﬁratﬁ)ﬁm t6 eftdrmtnadnand to

goes at the cost of transm ssion.

obtga g8 POV shreHectiice ahind resuing Hedn Wéovteé?/ﬁ&?d Fegerdingdgnsity-

opti m Ze&yfRéd %@érhzﬁ{dnél%én{ Jp%ﬁ&dibﬁ?cm)somo@(ﬁ(?mmmom

optical recording nmedia is via the stack- de5|%
desaribes bp@dtansﬁllswh@arp}rréﬂ@@pn ohl/@ WD%% Y Poep &mzed via the
staéke;fjﬁ%fgq %rtgﬂfalr ﬁ? reJoﬁﬁﬁ%%ac‘Rg?vg gg ?é&fdlr@t lﬁiﬁeﬁ %ﬁ%ﬁ gﬁﬁl;netal
1ayéraﬁewwta,vthm gnmnvamqmt ofrefleatioh ge@tat the castcbfttmmmysﬁl@s From this
oSGt oBy btreRBe T A Es e RSl OimidissSah Bl gafomission) i
dyd-eed eilhlreeiptling aledtade oradhe:mdkmemgﬁ.or r ecor d| ng

i nformati on using a radi ati on beam havi ng wavel ength |

and incident on an entrance surface of the optical

record carrier conprising, in this order: - a

protective |ayer facing the entrance surface

first r éb@raa.oﬁgctsqfam@rem ingeRtign EREY P ﬁgecgfdééls optical record
carﬁg%fﬂpﬁklﬂg afehs Qggg FdGrdi@NSer AMd, %be&ﬁlﬂ?rﬁ Bind¥&al layer having an

materra a groove structure, - a ransparent

1m1$’p‘a€£§fﬁﬂ¢€alya anfis’etﬂdm1$}¢Qdat Bessifior e A; rgm@jpg BEck ecor di ng
st acks
2t acks: ot RAR0E LEAHT B AT b O PrksRdle

opticaCeestl I&miﬂeﬁftﬁ} Ii"ec@fdntg’mfcfrmaﬁdn WsERor Iddlla’gorsbeanidqa(vh@)wayehemgth A
a range fromOo. 241*1/ns to Q.362*1/ns, where.s is
anq ipphdgton i eRTisR SBFacs Ohe PYSH FCRTAEafTigh SOTRI SRk this order:

grooves %rsdaau&n%mcﬁxtg%@émvaﬁce shifecd, nvention is
based on t'he findi'ng that both reflection and

transmi soi it ieegiding sieplplMeaidgpeanding Haek comprisipg a recording layer
of %Péﬂg?ﬂ i& Hi@mh@ﬁal%@ QFootE Rt | € US 5, 676, 854
I s€lose

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

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

wherein the groove depth of the recording layer of the first recording stack
(1L0) is in a range from 0.241%A/ns to 0.362*A/ng, where ns is a refractive index of a material
in a land between grooves on the groove structure.

The invention is based on the finding that 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-
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an inprovenent of reflectance at a land for a
magnet o-opti cal record carrier having a nontransparent
WO ewooaizngy st ack by decreasing the groove deptPCT/iB2004/051100
coul d not be expected that & decrease of the groove
depth of the recording |ayer of at |least the fi rst
recordi ng,.stack (LO of .an optical record carrie
tfa%‘iﬁ%f%‘?td?‘iﬁ’éd‘%St%"rlfé’Y[S\?E#Pé“%% thA gERoye Aol iecquldgngs by ﬁfpef’@d ata
decY@bdisr thé"g&)@\?‘e Je%fhgcﬁf the RB34HQ | C¥@r 454 1dak0 tl’l‘@ﬂifsdre@@)rdiﬂ%%tack (LO) of
sane tine to an inproved transm ssion for
an optigplapenrd ﬁﬁrrwrea@mrdmigo %&Wh&vﬁam@rfb(wlmhﬁﬁﬁglm)ég evalue in

of an or
the tr rflr\mn dﬁ)@q ?%dj %réx &(ﬁlﬁcg e}t éhae nséelgiﬁ tlmegg'c#f F og% d{r%r}%mtlsmlon for a
trarisparantrécdirdifig Qackiaviak angctolndmgllayacnﬁamorgdomm;/e imatdrial. Biashould be
f ou t hat areflectlon of 18% or, nore ensuring
claraﬁ@dhw@g@ﬁpd Aently agspeckpnyenl valypipng thet gﬁ% Aradigtion wayelesh in
vac@fimor e enabling the read-out of deeper recording
l'ayers can be obtained according to the present
i nvent i dloweVereit hachasa seunidnthpiot teflecsiph @€ 13%0r otk ensuring a
sufﬁ&aﬁ%égdsq%'t andéi @QH&?&MMH&‘%SJ&%&&Q @ﬁab}ﬁé ﬂ{e‘%éasd-&lﬁ BPdeeper
o0oves Firaction occurs VI ously; ‘the
recdstﬂgigéa.stersroaﬁ lbe obtamad ecortting @tthapkteat insentioacEhe ikaraselieboth

rengel R F st sl (b R e L B P 05 & epiffmgtion

occf. OBVIgusly, Bhedfiglagthctleidalocaksiraflat urfdchUr kiRVWhalldvst fiSoves,
transm.ssion. Preferred enbodi ngnts of the i nvention

the frapsnefssiqn fegreases sorae v siaethe respllingincragpg oledyg dpigknges gn land

ylerdbsd&ﬁ&ﬁv&s&%a&mhg& 1dv$eelngmfa%ﬁgmb@yer of the first
recording stack (LO should be in a range from 0. 241

| /ns toPee gwkth@élmealtqo?féh@w@awn aregiefiped Irthglependent claims.

Wil SOV ol A QR rec o SR (0Me B RXG SR 50
shoukl berin a ra‘x@m @emf(} m*ﬂ/nl 9386.862IA/rispa ﬂc&ﬁi‘d kanigAjs from O 289*?»/ns to
t|c arlnara fromO.289*| /NA t 0 347*|

0.3 5ains: ATSeTed GhomErTIety of fi5areQitias byet ¢fdhg g‘iﬂ '&P?r&lﬁlgﬁ@alﬁ@@

is i Q?el @ﬁ%m‘lﬁld he/NaDld @@7*&%@@{%‘p&xﬁ5ﬁlh ha Ao Qf it BI8IQ/NA to
anot enbo i ment the optica recor carrier 1s

0. 34UTMMAIWM¢TNW is e mgmaticd! epsturonishacidiatiorobein ineidemtainrige optical
st.ack. between the protective |ayer and the second

recqrd CIigH ng stack (LN), said additional recording stack

conpr i siAtgording &6 aicihe? @nibayigtentthe 3pticar @a&uc‘eaﬂwels further
mat er i aI and a groove structure; and transpar

congpsisingat |eassone additional reridingstagk Befwesrpth ﬁ@r@m&?f gt and the

ec&ﬁ&‘é&%lﬂg sﬁa@eﬂfxﬁ, sa‘{@&[c%cﬁhai 1R6or@i® M6k Qcﬁmmr%fa Jetkﬁdmg layer of
recording |ayer 'of at |east one of said additional

an QIgYue degatsmae\@k%a grpoN e steuciupiad frepspriontapaedr laygrstsandwiched

bet\?ﬁe%qge J‘lél &oﬁﬂgg e@ord‘i'}‘gJ #a%{(% { ﬂ} he {c%@e Qép‘EQXf;%IIQ g&%ﬁh&f layer of

at laﬁgfbﬁrﬁﬁ; (E)Eadi adchﬁ@faﬂrengdﬁtgaﬂﬁcks shrowfaﬂgé)ggmim 2 1Famge 0.3624N/ng.
Agzgn Zéh]ifel g/egerztﬂ?y t%e grrb;)%t/le égpth of t%tra ?gcgrrdmgqayer of the at least one of said
additional recording stacks should be in a range from 0.241*A/ng to 0.362%M\/ng, a preferred
range is 0.289*\/ng to 0.337*A/ng and a preferred groove width of the recording layers of at
least one of said additional recording stacks is in a range from 0.198*A/NA to 0.397*A/NA,

in particular in a range from 0.289*A/NA to 0.347*A/NA.
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range is 0.289*1/ns to 0.337*1/s and a preferred

groove wdth of the recording |ayers of at |east one
w@bosadad1aaddi ti onal recording stacks is in a rBCEB2e4051100

0.198*1I/NA to 0.397*I/NA, i4 particular in a range

fromO.289*I /NA to 0.347*I/NA. It is further

advant ageous if the recordi ng stacks, beside the
recor di igs futher advapiegiaye lféherﬁ@?‘a'ﬁmg &fplese beside thy recording layer,

1ncl*ﬂ8@£ m%’ca'P i‘eﬂe@t}’\%ror %Qﬁ%nﬁ 165%r 8f a k128 oF 86 QEtdISk ia?éf%cmg away from

facing away fromt i ght source during recordi ng of
the dightesounsh dutinguscertling of Hatatwhieh metaheslectiye ok héargiak layer bring

proWd o5 {‘og gg‘l(:lﬁ%{ cc?ofhfng ]p¥ £k, g]glgegx feﬁgrdﬂ%ylg}%}ﬁ aﬁg" b%ﬁqggqtlt bd tge recordmg

gor’d
beaBU Shclﬂfﬁétal reﬂezftive tbt heaesmk 1dyeataf6gamkrallﬁyam&l ardewill therefore not be

raII wi | the re not, be
cisqGiegianel b . PP Plecels e ok s AHoE CAGH e TARTRGH e,
pre@mﬂ}tiﬁea Ihﬁgeodémsm hmei%p@ftﬁﬁ@fﬁélbw 25@mR range bel ow 40
in particul ar below 25 nm_ A preferred thickness

of t he Aepiskeaica éhlplgx)e;@rofél%e rgccgﬁilag@aé(ebgéll groqy[§ pesitigy of at least one
rec%ﬁ%%%ga?l?% ih %9‘8{(%3 é%?}@@ﬁ/ﬂ  0.53@\ENg ?axfu&ﬂﬁ? in a range from

nr to In particulalr in a range
0.285%0un, @ @ 3@/ mrwhete f).i80 Eflattive, inddrenf ¢henecdrding layer.

refractive in of the recordin ayer. An even
Ut  hor ATERATegmeiam ST T SHY ahiy st thgfirst €O

recbtﬁﬁx‘gtstat:ﬁ 8arf bd sthiebbdh # AR QBBdiRdeaEH tH@iﬁvQﬁmﬁ%béo@&dﬁ@to which
in further enbodi nent of the invention according t

themﬁotﬁi,ng lngerof ableast g firshyesording gack sbaws a {qyeling rade na range from
0356497 ﬂ'paalcafa?%& éﬂg@\ﬁorﬂ 013816 bi40Gsal il ink Rty Heﬁ@%ﬁﬁapap the

, I'cular in a range fromoO
dlﬂiaren@e betaean th@ﬂmlanﬁg of sgiidl recprdingdayds pi m&rgoqumn and the

thlcl%ness SF ge{f& 960@1%5% e% tg{s]? aﬁ@hg glsrfof\?%{ﬂg%ﬁ'b e g%\% dggth dIt has

beene“amddhat dod 1ag/xeatseduevahﬂga'anbsnbesrdﬂemmnnmrmbs inakk tayge dferactical

|t has enfou or i, ncreas
roP PR BRsE e Er dees Brifis e giogle f0hT RE2 oy e
opt@hurP ErdgsiniSsddn QifRay Ghdﬂl@%hgrooieft&bt}ishﬁattthﬁmmm tn@ﬂulatlon shifts
decreases in this same roove depth ran t hat
to dSgRT SRFVED SIS HIESEIBR JeNT Fange f1s B mpes Pa&wdens and that

the RIS rﬂdﬂﬁfaﬂ&'ﬂ §ec%ﬁésnyé%ﬂﬁgjéﬂnadt1do% a%PhefJ ifi ofter AB6MEAI stacks

grooves, that the groove depth range for optinmm
USlmﬁ)@l?V%ltﬁgdﬁtl%mdb@% rapgechs fordhe fiskregerdingistaickodul at i on

decr easeg, njn%}ﬂﬁéni &9 e %Bpl@dél\‘é}te Plﬁ% PP b Ghykfrel rB %Emer, but also in

recordi ng stacks using a gratio’int
a muanglgerarsccfrcb partibihafvingghore o ted mgosiu@ﬁtack‘s'mratmlemmcm layers

ied not only to a dual -layer record
sang‘gfm?aemab%gwienal soin a nulti-layer record carrier

havi ng rRuktReridvad) aItIsMIlgh ﬁmn@hnﬁgn ptfatker seplained b;dusbgg the DVD+R

spacer | ayers, s wi ched | e urt

sySIEPT HGHATRIG:  FLAG PREATSog e e ‘Q%F it 5 neipg may be
appliB& td MRSy tﬁ:ﬁ]r@@or@iﬁ ey, e, it will be apparent to
those skilled in the art that the invention may be

The invention will now be explained in more detail with reference to the
drawings in which
Fig. 1 shows an embodiment of a record carrier according to the present

invention,
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applied to alternative optical recording systens. The
invention will now be explained in nore detail wth

WO edosoedsee to the drawi ngs in which Fig. 1 shor&T/E004/051100
enbodi nent of a record carrier according to the
present invention,Fig. 2 shows diagrans for
reflection, transm ssion and nodul atjaon for different
LOst ack T Yays digsrm deraeilesHonfirapHaisypbafemediiation for

dlffék&t L8 530005 gHlk A Rﬂ&ldi&foffﬂ%f %rS&Je' ®psh, Modul ati on and

transm ssi on as function o roove depth for
d| f f er erftig.\Bashows d@gran@@érqﬂﬁgtmnmlodlidgﬂon@né e pENigyieysaynction

of groove Jeg%cf%}f & berernrpgallﬂaegt ¥ %Oelﬁ’&gmgl ransm ssion as a

nct groove ferent val ues of
| evel i n@x@.drshaws)ﬂiagxranstoﬁtﬂﬂedemg podastida agpd tBnsnisgon 4s a function

sh t I t of bl .
of GpTa erimseitiant 1oy S0V BERRobF BrRIF e kin 4
DVD+R-DL record carrier) for recording information

using a radi ati on beam 7 havi ng wavel ength | and
i nci dent on an entrance surface of the optical record

carrier @ecofdy8 @hetl%obh@f aocﬁﬁﬁﬁ%r OV @IMd Qhtite- Eﬁ)cfe optical record
optical drscs accor to the DVD+R st andard e

carviend@t pargeutieriarD YRER e mgmd(cﬂn)ne@cfgrategorggg lﬂiﬁ@ﬂﬁ?ﬁ@n using a radiation
beatrrh zrnlnc al aeﬁ)engéh% %“é 1?'@%1?@ on iaggfe)t?a%q,gg gﬁﬂ%@@ th8 S%tgn%gfec camer
acdohhﬁ»g fo&E@pxﬁseﬁhﬁfnﬁrerﬁfonJF @ QPYIcal 886s dcherdingltd mMDl‘nghymn&rd the

- a substrate |layer 2 forn1n a protective
Wavﬂm%mtth%vaéﬂwéﬁ@ugla ﬁ?%&@ EEPHI?E?P% Mﬁé @fﬁéleR beam
mc(de@mﬁﬁeQ,?ﬁc%mts&aregnﬁﬁ@kssconprI sing a recording |ayer

an organic dye material and an associ ated net al

refl ect |Rremd®p tocawttonyi thig récasdeqarsier \itsiogipripes the following layers:
sem -1r arh;ﬁ?ﬁ%@ef ]a¥er Zafoxtnlilﬁgg Eport&m/e gagéﬁa fgd'i]lygeﬁxe gntfa‘%e surface,

separatin recording sta roma secon
recordi ng ﬁfstaekordlhg stacla(l$¢caiddeqoediog stiadgccmtmxsing(aLrbqordmg layer

SR NE T ETNE IR TR TR

serdi-tg@egdchtsubstrate [ayer 6. AUfurther cal cul ation of
depth, wi dth and thzgﬁnes were done_h V|n inom

that the FERPRAETN SRACPTAN O JPr LR LNafRE PEY & rgy@rsgacg L0 from a
secdfdredoldh®)stRRWAl s 1. 58, wher eas the refractive index

of the recording l ayer (nr) . 2.

- a second recording stack (L'1) comprlsmg a recording layer and an associated
metal reflective or heat-sink layer (both not shown), and

- a second substrate layer 6.

All further calculation of depth, width and thickness were done having in mind
that the refractive index of the substrate layers 2 and 5 (ng) equals 1.58, whereas the
refractive index of the recording layer (n) is 2.2.

Recording of data is done by emitting a radiation beam 7 from a light source
(preferably a laser) which can be focused either on the first recording stack LO or on the
second recording stack L1 by appropriate focusing means (not shown). Due to the high
transmission ratio of the first recording stack L0 a large part 8 of the light 7 received by the

first recording stack L0 is transmitted to the second recording stack L.1. To allow this the

recording layer 3 is substantially made of a transparent organic dye material.
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Recording of data is done by emtting a radiati on beam

7 froma light source (preferably a | aser) which can
wheookpedised either on the first recordi ng stackRCTABR040051100

t he second recording stack &l by appropriate focusing

means (not shown). Due to the high transmi ssion ratio

of the first recordipng_stack | Ca |large part 8 of the

li ght 7 AS¢@BPY &FnHYF PRE feﬁgrélqgé@a}?&gﬁlge tsoieiug llayes3 shows a

grob¥edt@biutd WHich R, fdo tsBRED BehiéRE AnShdSodl @Bk obthe rech® carrier 1 by
allow this the recording |ayer 3 1s substantially made

firspprogidingarisparconed Biughing en ty eotirm sidp af thasulbstratclheyes 2 end then

o J€.T o 3 |
run el 5L ERLOL 19 BBl LR 6501 )
exhifglsigenperes ahdrlamly bpivedu teinoThomatetial in diedraised thei geoove strycture of

first provi,di re-qrogv, truegt ur, n.the bpttom
the plRngP ik e I o e 21 B ok i e shgpor g O%8 aepu
g, comgaai @ iy standi® t 60edm,frogults hebdtke a® (ndieag: h QM.Hcti(gq &8 dndfcrease
. .The gr.oove, structure exhjbit rooves an ands .
i 33TURH BRI FEORE S0 TP § SREE GPth i O neighis hardl
cosSlahyialodhitied. Al fiefer88 SFodi @kttt theFirktSeddd@ing YRS I @fsQhus in the
Ia%er 2. It has been found that a decreased groove
ran

h 160 teckiu €epoe .26 hEMos R 60 prefprablydisn £20 to 140 nm
dk@p&g&ggb%$£qﬁg?§%ﬁ§.reflectlon and an increase in

ransmn ssion o first recording stack LO Down to a

groove Gepphrtiofladddibodiimdnbthe ghcve ldypte @Sdefec@BYo be 140 nm
A preferred groove depth for the first

03REr: e Biooie Ricioed HILO 3 TH At itneimef 6 reeording layer
is SOl 2B B Hle ikt bO R k0 rerldciRor MBS AR, (gL A

in tipis einbodimant) snifouk edihg tdrerefjeadionef d8Y htrasnisloacf §6dtand a
140 (9, 337*1/ns the . groqye width is 320 nm .

modifaciar PRGOS Ktk hesdooBimais W it whghedyap foausing

elerBéht hivif®a BmBEridandpertuielBIAL b 0B esBackipittn6f Tl and a wavelength

efl egtiye or_heat-sink layer 4 (made of Ag in this
M%%HﬁSH e F?nﬁng@'nn1leading to a reflection of 18% a

transm $sineRmdbdirrele ABHn h PRAULALIGH.PhH RO crelest8he aroove
val ues have been obtai ned bﬁ use of a recordi ng bea
!

depthg lepjelingpf dheagearding dayend isapplinde e veding isplsfinest as thewhiffershce in the
; ' f : e
i85 0 PS8 Bl e o ARAIED AT SR PRl
recopding fpyeiddiatta lemd pasitioneothedizedibethofgradved depdog,d.edlepelmg is defined
s U 0o Ul BRSS9 24F oy AP B8 R} e v
recdriieg stecioL.el bmg'ui’tht}téﬁcr&sat‘efhct@fnﬁnﬂ erapnsisdiorOer t}%’lﬁl(‘jst fecording stack
thi ckness dl .of the recording 3 at an
L0. SsFE R ange Falsvs Bt ByOoh el webtabdbyenod | e.
| evel i nth 4 SudlefyeNREord SarkidBasBhd WA in Fig. DR Jogese S MMEroove
hat an_increase of leveling of the recording |ayer 3

depﬁthrﬁnéme%rabbft thedraseage AGlexelingis tdeaatapplied indhe firsticeerding stack
L0. gifogdgg&ﬁ #t AHI W sSib RS APpRShe Tvheidd\Git bloSte dephR Ml Weling ratios
in a similar or the same range in the second recording stack L1. In a multi-layer record carrier
the same holds. The invention can be either applied only in the top recording stack facing the
light source emitting the radiation beam for recording, or in all recording stacks but the
lowest recording stack being located on the opposite side of the light source, or even in all

recording stacks.
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LO A preferred range for leveling is 30 to 50%

preferably 35 to 40% In a dual-layer record carrier
w@gooshesms i n Fig. 1 the decrease of the groovePdER204/051100

and, preferably, the incredse of leveling is at |east

applied in the first recordlng stack LO However, it is

al so possible to apply the invention with groove

dept hs ANEBPBY élmpﬁﬁms&tq 256V dpsgrilasd ndiies 5cOrdUas g dhpepresent

1nv51ﬁfbg%ré dhotvign PREONG 4. B0 dhdies tAd ﬁe‘ﬂlécttdn (d’ Eal%mlssmn (b) and
ti-layer record carrier the sane

mOﬂlH@m (cbter ddferane Lo stepledesigpp by @fxmemryofuthe glﬁ@Vq dspth for an optical

rec&%gzgf:r k Q&ogﬁ tfleaBVfbgrRt dlujdg E‘ﬁ alp Qéégﬁcﬁ(ﬁe ﬁml&gﬁ%gt}}qucordmg
radi ation for recording, or in all recording

layextlatakm toukte 30en htcwgectverpesmmd itieglesdlmg K ibessnged telzt B¢ aml the

robgc Bl W eRatReeaaaiafhee st £ S #ifersBfRindhed o a meta

refldetse lor Bed-sfuknaieng &zlﬁtmxaﬁeb lfegwéeﬂ ll6h@d R0 @EEA chitbeMbiOsE Ag or
[ 2 shows the reflectian

Au? *%z;e al 93@“%%5@54 f?ﬁ%lg(l%zﬁ O rgser O verteoHh gyPareso dersiagdar] 60

mnlgg&iv@ qkptﬂ 68408 $n Bisth 8n fridRade iR @eﬂéfcu&mﬁqd%qw@asg aPkdhsh@Eion of
optical record carrier accordin e DVD+R

theg@ca gack. Pawalte a gxpeuesdepteot Wp@vah%sﬁshacﬁly EOREs an¥ cndalagign.
| ayer | \
| evel i ng 4 FEA FL 43R0 Agh Alipf (ol ARKRRAN il andyiion o
as 4 Binetaet thegrbeve3Bpthron differentaahise of el ingHat pr lbcah diagrams a
recdrdIc ! eeP&a tlh ¢ jcnseso g(g a[crEt fa L efs t?oct W, of 300
e 3‘@ SR RIE AMGOGHROE RO OB A ETI08Y RRAFOP S 5&&"056 i
nmasioked arhehkickredeoftthe ﬁl@tabfeﬂédlwe fand h@dtlsmdillzfyfeﬁfs&ﬂtenﬁ Bck6 nm of

AT BOZ h B DEViE e DS Q50 4L phreDit e sack

desidns (SARA thedd$ &l a%tue@aseam féﬁbthétcsfa@ﬁ%l@slgﬂ%) tHoR RS M Radedn
of the recording stack. Down to a groove depth of 100

levefinerths tflpgtion|igereases ia therpngrod prastisa Broavp depths, Hiedrappgissign
dechdA0W ih fife shb |ch}'€>% QEpett f’a)u itunPRardshlssBRAGhifts to shallower
transm ssion (c) as a unctl n of the groove depth for
grodye depthenihe ppiiimen nerfdulatior sliifigtoldeety graswed thei gaepva depth range for
I at a
R e S S A S et e
The t h| aﬂlmezslmgdb thelpeesawttiaventied hretictease elbdthhvefidction akd

wansfiRigniod o B T’ RscieotEad ATl Gt o oy Giionce

optlealt leccrll amiGetiie atigeed bs IdBdrba%fngﬁli@@dSv&c&@ﬂ'ﬁlASi@rtb@ 1ncrease in
observ d for, other st agslgns For an_in

reflecip@ant Fapsmessier 48 og 0 Biénef BY insesasing ieyrpgordiag faerdpveling
practical groove depths, the transm ssion decreases in
the sane groove depth range, the optinmumtransm ssion
shifts to shall ower groove depths, the optinmm
nodul ati on shifts to deeper grooves, the groove depth
range for optimm nodul ati on broadens and the nmaxi num
nodul ati on decreases. According to the present
i nvention an increase of both reflection and
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transm ssion of at |east the first recordi ng stack
LO n a dual-layer or nulti-layer wite-once optica
WO ewsnabdcarri er i s achi eved by decreasi ng t he BEDIB2604/051100
depth. A further increase it reflection and
transm ssi on can be obtained by increasing the
recording | ayer |eveling. CLAIMS: 1. Recordabl e optica
L ord carrier for recording informati on using a
radi ati on beam havi ng wavel ength | and incident on an
entrance surface of the optical record carrier
conprising, in this order: - a protective |ayer facing
the entrance surface, - a first recordi ng stack
(LO,said recording stack conprising a recording |ayer
of an organic dye nmaterial and a grpove_ structure, - a.
L. trans paﬁgﬁqrdgﬁ%@@pa] rgyg‘d carsigiior raseingdn{emation using a radiation
beaﬁﬁﬁaggg%ﬁgn%ﬁa%d iRl G KPentBRA surtBc AU BICAGOLA Blfricr
stack °(LN) conprising a recording |ayer, rein the
congrrisongeindbiptdenf the recording | ayer of the first

recording stack (LOLS. | a range f.rom0.241*1/ns to
0 Senn 1 1 eie gl ieting he b AREGHR | o of &

mat er i al- aiffist@edodifl HEIKWEOY) sgitl e@vREngIadktOm@Fisiay @ recording layer
structure. 2. Record carrier according to claiml,
of apEga e rRAte b e BOPY SIS he recordi ng | ayer of the

first reqehLdifa@nbiRcd e dndwidiebdtRBGEniSHBOR AL %&ﬁldf%tacks,
to 0.337*1/ns. 3. Record carrier according to claim I,

andpherein the groove width of the recording |ayer of the
first re [ i ' .
0. 105+1 F AR PhOGESIBH R AN bl SeCohByer

whéreinrthOgra8@@depiafitiee ©c@ding lldyrirof tivhBrstrepiding stack (Io®ris ina range
a of adi,ati on beam j.nci dent. on .t he.opti ¢cal

o 4 B 510 A B2 Rt el B R AR g o P lapf Beeween

grodvesfodthid@boveltétuil Ng: - at | east one additi onal .
recordi ng stack between the protective |ayer and the

second recording stack (LN), said additional recording

2. stack Coupslh@r AchRERY t8ich8n I aWBEreiRth @80 O IR BtCoferecording -
material and a groove structure and - transparent
laygrd therfirftayerding stackiLOh isdn b eange frmt h28%éing b @83 Hig/ns.
recordi ng stacks, wherein the groove depth of the
recording |l ayer of at |east one of said additiona
. recor di Rgcat aakisr aceotdingato chngd, Whersin@hegkdbsve Wil ef the recording

3

0.362*]/s.5. Record carr.ier acgord] clajma4 )
layGisb B igjP Hoek GObisHD & FaneR Gomdl g?%éﬁ\ﬁ\b‘\ 15.0.3b7*UNA, in
particular in a range from 0.289*A/NA to 0.347¥A/NA, where NA is a numerical aperture of

the radiation beam incident on the optical record carrier.

4. Record carrier according to claim 1, further comprising:

- at least one additional recording stack between the protective layer and the
second recording stack (LN), said additional recording stack comprising a recording layer of
an organic dye material and a groove structure and

- transparent spacer layers sandwiched between the neighboring recording
stacks,

wherein the groove depth of the recording layer of at least one of said

additional recording stacks is in a range from 0.241*A/ng to 0.362*A/ng.
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| ayer of at |east one of said additional recording
stacks is in a range fromO0.289*I/ns to 0.337*I/ns .
W@®200R0e31%] carrier according to claim4, wherePCT/1B2604/051100
groove width of the recordithg | ayers of at |east one
of said additional recording stacks is in a range from
0.198*I/NA to 0.397*I/NA, in particular in a range
fromO0.289*I/NA to 0.347*I/NA. 7. Record carrier
5. accor di RYcdr@ chikidt dBedrdfy 16 claWh 8T BhdleiR A brb KRQUHINE the recording
stack further conprises a netal reflective or
laydyofat lsashind fyseid additians) eatonting stasks isde aadnge Hiwny @23 dina go
0.3 5{ facing away fromthe entrance surface. 8. Record
~TaftPer according to claim7, wherein said netal
reflective or heat-sink layers are substantially nade
of a material of the group consisting Ag, A, Au or i
6. cu. 9. Reewr qargigraceeidingde slam hgvhasein thg grpqve wididyadithe recording
layérg'gf e MaSKRESP sﬁcﬁ ?cﬁﬁﬁﬁu&f I%t)érgﬁl 's%48ksa5 1 :fﬁhg%ﬁ‘ d %%&A to
I's in a range bel ow nm 1R particul ar~bel ow nm
0.39TA/NRe,do perticalar in@rragedond0.089 AN A lt@D13Y 1#)aNA4, wherein
the thickness of the recording |layer of at |east one
recordi ng stack at a groove position is in a range

7. from 0. RE&rl bitiet £cOdRBRE LIAR 1 ot B, WRdrdih eadhatcdring stack further
range from Q. 235*I/nr to 0.302*|/nr, where nr is a

compgisesacmpiglereflentiag opheat-piak faygioremaesl onatpe side ofithe preerling layer
faci?%ﬁ&vb}gfroﬁ‘q‘?@&@aﬂ& stuffaé‘él. aim1l or 4, wherein the

cording layer of at |east the first recordi ng stack
shows a leveling ratio in a range fromO0.3 to 0.5, in

particu ' .from 5 0.4 i.dyleveling .
5 Pati o bar! fufiel 8a0Replhih Fruldl s el ifhepfor Bl
laydriare kuiesgstigty madetbfraanaeriil nfitht gyoap cafsising AQORE A0&1Gu. 0N
and the thickness of said recording |ayer at a | and
position normalized by the groove depth.

9. Record carrier according to claim 7, wherein the thickness of said reflective or

heat-sink layers is in a range below 40 nm, in particular below 25 nm.

10. Record carrier according to claim 1 or 4, wherein the thickness of the
recording layer of at least one recording stack at a groove position is in a range from
0.168*A/n, to 0.336*A/n,, in particular in a range from 0.235*A/n, to 0.302*\/n,, where n; is a

refractive index of the recording layer.

11. Record carrier according to claim 1 or 4, wherein the recording layer of at
least the first recording stack shows a leveling ratio in a range from 0.3 to 0.5, in particular in
a range from 0.35 to 0.40, said leveling ratio being defined as the difference between the
thickness of said recording layer at a groove position and the thickness of said recording

layer at a land position normalized by the groove depth.



