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WD 2005/ 036536 1 Dual -stack optical data storage
medi um for wite once recordi ng PCT/1B2004/ 051994 The

WO noos18dse6m rel ates to a dual -stack optical dat BCHIB2GUES1994

medium for wite- once recording using a focused

radi ati on beam having a wavel ength X of approxi mately
655 rimand entering through an entrance face of the
medi um during recording, conpiising: - at |east one
substrate with present on a side thereof: 5 - a first
Deaotadk opticaslt datlstorape mediuln@pr wiiterpiide $écb@ing Wi t e- once
type LO recording 10 layer, said first recording stack
LO having an optical reflection value RLO and an
optical transm ssion value TLO - a second recording
stack, named LI, conprising a wite-once type L1
recording | ayer, said second recording stack L1 having
an effective optical reflection value RLlIeff, said

first recodlinhGion Rfdeshed NEI-RIRIFHREI Bl sPordd0 Hebib@or write-
cl oser to the nt%ﬁnce face than the second recor |n(%5

Sreq&feordine pying & fosrendiradialion Bram haying 2 WayrlRRE® el anpeasiteatay
hinend gmngtmg_lgmaa emance]ﬁcqtkg t}fg Imdﬁhlhl'fﬁ:ﬂhg Rbordifg, Qthprisils:
recor di n i um as. described in the opening
paragrap%itiT%1S %%ﬁﬁmF%%ﬁﬁggB§Wé?€sﬂgggﬁggApplication

3IP- 11066602rst Rearding btyckt, reneDLGi combrisitey swaditlosceBips .0 (Mg

. Dgs, RIA L JIREI St ach PA LS i Bpt rgh#gzé%fé @ﬁ?m@ aptical,

hi gher data storage capacity'than
fransyipgion wicelion a 20 read only (ROM, recordable (R

and ar ew delcardl 8oy st%ﬁ,rrﬁlln@d"l,l,E&ﬁprfsﬁn%%rvgﬁ@{)lﬁe gy 1 .
reWWJt@ble DVD, there are at g%esent Several conpeting
FE¥aE BYerSoRhsetondrsoRinestack | Lbaying ap piiectivrpptivabiefigtion value
BMI RW DVD-RAM'for_remwitabIe. An issye for bpth t he
Lerprdabl.e and eMW|tab£ Dvg.fo mats_is the |limted
R e ek bR Bien A vgion §lobT e Bent dise B e
scoglregogingsieskl, medi a are present with a maxi mum
capacity a I‘ % aZe %ac&%‘? & stdll;@\g] h&?bét\g @VD— ML AL, whi ch
is a RC]\/Iglzglkl,) d]u ayer med a V\At{]en 5B ﬁﬁaglf:sl‘ty,
often referred to as DVD-9, already have a
consi derabl e mar ket share. Consequently, recordable
and rewjitable DVD s with 8. 5G8 capacity are highly.
desi red. “hEMdinet ofRpoptisabasenrding ey axtergibedin togpRRE/
puniraplVIHkfovir s fibm Jafinede PatcRAGINATESIPCQURED2.bI [ ity with
te)l’(l Iaf’t ' ng ngggitw B\él%lv\}egsgtﬁe BESE&?&B) hals. tgaihesfi n?aﬁ?etes tar%%s a
medium with a much higher data storage capacity than the CD. This format is available in a
read only (ROM), recordable (R) and a rewritable (RW) version. For recordable and
rewritable DVD, there are at present several competing formats: DVD+R, DVD-R for
recordable and DVD+RW, DVD-RW, DVD-RAM for rewritable. An issue for both the
recordable and rewritable DVD formats is the limited capacity and therefore recording time
because only single-stacked media are present with a maximum capacity of 4.7 GB. Note that
for DVD-Video, which is a ROM disk, dual layer media with 8.5 GB capacity, often referred
to as DVD-9, already have a considerable market share. Consequently, recordable and
rewritable DVD’s with 8.5GB capacity are highly desired.

One of the most important concerns for DVD+RW and DVD+R is to obtain

backwards compatibility with existing DVD-ROM/DVD-video players. It is expected that
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WD 2005/ 036536 2 PCT/ |1 B2004/ 051994 dual -1 ayer DVD+R,
which is currently being devel oped, can achi eve high

we@eovpasdshé | ity with existing dual -1 ayer DVD REM/M2d042051994

an effective reflection fromboth | ayers above 18 %
and signal nodul ation of 60 % as demanded by

DVD- ROMt DL, has been denonstrated in experinents.

Note that the wordings "dual -J ayer” and "dual - st ack”
are often used 5 interchangeably. In fact when
duaiJlaybxay‘éINR Svhibh fist dugéntig Gbitiglidvylogbd Adan Sdhavk h1g§ cdﬁﬁﬁtﬁﬁlhty w1th

TS IR R0 G SRR e 90

p@bmr@amdelamf A% as demdnidetbyi BVIZ-BONBDL [Hag beewiddntionkthaeed in

11 ote 4 d
g}f&%&c% ﬁgtr g} Fﬁglvfn\%/il ?9%{‘1 1'?%9% !é diltdlasuq]ag%ear‘ré ﬂ%ﬂ Iu%)q er and
frpigachapgally. IIn faptanhen duphisy¢rds Witten pothabls dual-$186k is ineant. Thhme

o104 LKL Spte@Sdrk VEn s R érﬁagm%n‘lfa&(gﬁt' on level in order
to nmeet the specificationis 18. Effective

optical Pérdectorpdin athalieck waprdapled VIR mpdivm whish sgompatible
mﬁhﬂm dedd-188r (-hal-fek) DUD-RoM ehidet ihy @ffdct@h&ﬂe@ﬁw{ REbLINRHK

e. q. th and L1 are
lf’é“s,nfé‘?n{;yer ﬁfbdq%euleﬁ%f gay%g’ﬁ‘é? E‘?ﬁi Iq_ait%%e‘sep B YTy cfept
nptmﬂlﬂaﬂmm®ﬂével0n pder tRmeet the sﬁecﬁ&aﬂi(ﬁ ISR £,£01 8. effedhite ephicdl he

Q\ﬂg%tm%gﬂ ﬂ"a’t thé I%M&:Elf)l‘( il?ln%eas%;eg L gor?o]fls ] le%f cgvenliggte coming back

expecte

fr é'g dredradiymsidee agvtiof stacksd e Laalv @reyent and Gocusing oni [P L1
fe@ﬁec@elyn?ﬂa' rﬁmﬁﬁm‘@@ﬂlécﬁonﬁ@ng.gcd aliky reqtﬁfeﬂlgr?[ of 18 DYRERO GG ual
%@gz& %%%Inp i es doubl e mﬂltlng I me for consuners

Iete disc is recorded. Thus, a future

speed- r aCIecafltbé explotetRBit iRy tddthgRYEDK ﬁ{@c{l@ récHﬂafﬁ K@8d will
is now for .single.laye

)
bRl » b PRI e B R bl s B gnpspemaciy
mhtssdopwv(éwa,ﬂugmrnecfyte:om thBre\M‘cblhﬁiet@ A €is tict1dsd. ThiRes e
ﬁﬂr@s&a@%&e\ﬁrl prs&dia &F)L @et évgrpﬂ;i(bre Pmpo% tan’c B0 it rlsen%%r ﬂresm%le layer

rGQU|re aser nerer ore,
?%ikmﬁ%?nf\srp@@em jissuq ip rﬁetsmdwe isties requpechiviite-ppes. Ryf dye based
Rt ohéd ke, Bere if #ﬁe‘dﬂﬁ])inebﬁ%ﬁﬁonghl?ge@@een Q%Mﬂdﬁﬁg §;Le¥d allJnItdI?éaqmred

tarting pojnt for a future gx/ d-race’i's
T BUWT-JBPralofRnBf mexEuR speed mhnyte@ e eppakilites aﬁ@xwﬁ@g @r
ﬂlturee) auslgt dtoeq;uolsx@ouww tHe SirGfl Pt b2 a @tﬁﬂﬂ@DL spedd-rie RQGEN MBS K

o RSP i Ta ek iR Streea e Hidharramever.
Am bﬁmelm&){c fdr aveidaplewhwertbuilst ex pacdked cireenhv3¥ érive ViRt had 80 W
heat i n
L OBRIEL: TP PO (R B Ayl
@@‘%‘i‘r{l PO -ylowHew samegpargiag, e.g. heating lmdjm,rvamatmns ih enegigwer
\fvzﬁf@leﬁ@ﬁl adpehdBaf serBitiPg) @arlhtﬁ%eertc qﬁ@doﬁnﬁh@fﬁe W‘f@ for 4%( aE;(SX

consi derably belowthis val ue,

STIepyer st Shsuld feicqesidesatiylcay this xaluwee élﬁtln‘é& for 243 <018 mW
ﬂmwhaﬂl <3l mwlfcrﬂsb(athe ﬂﬁ\t dide nﬁ&ﬁﬁ@al liAGRich fhed ol ik ||
I?\fllblt glmbt & d}ea &) l%gé fgr vl;f]lgch tl(l) res’yl\fhnelitgdhwrtltg govsesr is SrgarrEWef.d
Empirically, the dependency of single-layer DVD+R write power on recording speed X-

factor is given by Pg(X) =2.73*X + 8.24 (in mW), see Figure 2. Based on the current status

of DVD+R-DL research, the write power at 2.4X recording speed is expected to fall in the
range 25 mW — 35 mW (aim =30 mW), i.e. the expected write power for 2.4X dual-layer
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Empirically, the dependency of single-Ilayer DVD+R
write power on recording speed X- factor is given by

WOB106K36536 2. 73* X + 8.24 (in mMA, see Figure 2.rPGEERM04051994

the current status of DVD+R-DL research, the wite
power at 2.4X recording speed is expected to fall in
the range 25 nW- 35 mW(aim= 30 nW, i.e. the
expected wite power for 2.4) dual-layer WO

2005/ 036536 PCT/ 1 B2004/051994 3 DVD+R is twice as

ﬂD\@h—R&iﬁtv&fi@ras Bighgd for dll@!ﬁﬁyeﬂfy%ﬁﬂ{ Dk 2=p; Iﬂﬁéan? fnbt tm&#
.t estart Ql r p0|nt 0
5 BB B B0 1 ol "

Figguize 2. The probl em W|th DVD+R-DL is that there is
nearly twy %r@rﬁenWﬁlhB%% 185 gét tﬁe@@?ﬁéa%ly bget as?nuc storage
l[imtation I'n aval e recor I Ng spee anc
EAPERR by alignitatiprpip apailable rroquding ensed 5oyl l@staate ISV@JrR\hnglelayer is
EMPrGorilbld o8 8k While @A/ 3R -BE #fimitel tow ﬂ v@)ﬁld\f)@ rv%(ry faﬁlorable for

favorable for the accwnce of
Boesceetpce e VRER WLy H the RYRR-Ph éan@mmceswﬁgqh@wpé& single-
sap@raplel 2. The BereptiD VB-AR-DDVEIER 2k tod @ dénditidd B kb&Qp with this

unsensi with this speed race due to
Fp§§‘g Jé‘wgoelaslef?ﬂ Frf“gdﬁlgns 10 It is an object of the
inventl on to provide a dual stack optical data storage
medi um of the type mentioned in the opening paragraph
whi ch has an inproved recording sensitivity. 15 This
obj ect i slt &ehickivetaf th inventivetopptvide aldual stack optiaat dagestorage
HRatlH ot RE 596 ﬁilhxﬂgnédCIn ¥h|3 %penﬁr@\f)%'a r%%rlzvhml 15l uaprcgved éecordmg

characteri'zed in that
FPIEY®- S 0.18. The appl | cant has found that when the

reflecti 0Ih1s&ﬂije%fﬁ§ta@ﬁe$e(f Wit thé Bpticd)dsta Et&ﬁ&@ne’auﬂp&gordm% to the
e n .si.gn e read- ou

T PEPERP R PR G T eobartg PP br SBnens -0t 10 | s

aphicap/led foulldithstovheh fhe edfiestion pabineat fallin thid m@@Sa @doﬁ compromise

ﬁ&&%ﬂ%@?&l& gtlg]e glh %Qﬂ ?e\éc?( mg%%m? M&n}? atdl recor ’{?gleéye{ ﬁ:niltlv%gfs

mh%@nfhesmf@hm@ rﬁ@ﬁﬂl(@cmgw artyacn:@nlgle to achlevmadamhwmpaﬂdiﬂay

inQa. IAgh RN tdeR BF &lﬁlwﬁﬁyeﬁtl@&&h&w@p&%@ thicR D réteivity range

hase- change technal og her sénsitivity
GrAarierablem yrerapl (i ik eI Eedan sendsebEnEt or
hiigbegy.| aser povvers is especially advant ageous

when 0. 15 0,15 RLIeff S 25 0.
Thi s rang® S%é\éhef sr‘?gs“g'd‘\‘? S‘i’?gg@%h’tg]i’?éfmﬂngf?@ﬁd%h?‘ﬂ IthfelnF‘Td g
hibles lagap pokivdrs. diris espdcially wavhaitageolsi vglan olegx B <0f.18 and 0. 15 < Rpjetr <

ALY qﬂl@ Hngé Nors t}gl ﬁ*)’am{ tﬁétQ%{edQ%unlflh%%/ ﬁns C%W '[El Ih1gh

very ¢
dageee of P@h@hﬂcm Pla@IE%lﬁQYPVD Playsrsdeqausedt igveay elore eethé lobver limit of

HOBRBLRGUIDL Ypeidaflod. BfarXd &&ér uggaée Am&( ﬁ%\{l@&

media, a mnimumreflection |eve ire
thfl%@,lal layer DVD-ROM media, a minimum reﬂectlon level of 18% is requ1red On the

other hand, from the hardware point-of-view it seems that, in practice, much lower reflection
levels can be handled by DVD-ROM drives and players. An initial playability test of “low”-
reflection dual-layer DVD media shows that about 75% of a selection of currently available

players is able to properly play back 13% reflection discs. As said, in the reflection range 15

— 18 % this percentage is even higher. Furthermore, it can be expected that with
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wheookasdbed by DVD- ROM drives and pl ayers.

ot her hand, fromthe hardware point-of-view it seens
that, in practice, nmuch |lower reflection 30 | evels can

playability test of "low'- reflection dual-layer DVD
medi a shows that about 75% of a selection of currently
avai l able players is able to properly play back 13%
reflection discs. As said, in the reflection range 15
- 18 %this percentage is even higher. Furthernore, it

gﬁ;ﬁroxfbﬁlzegrx pes; S?gtlgogf}ﬂ&k ~uplubiifs (@@%@?51)@?%’@5 low?r reﬂelctlon discs
nents of e.g. optica
qT(?‘ ﬁﬁeghﬁcg?(’(%}'ﬁ h?rrg ‘pl ayers,

| ower - r ef Teckefl@tioding orgnsmissibil of 1O spablaysatdnddanﬂmlw ‘arriation of
I ' f ect,i 0

ST D AR L B LA ol e o

@ktendthiy ghet ghparitivéy of thie ¢ Tog. farlthe os@rwf Ag amlspmuethat osier thoAg

%ugmeséﬂlnger ofi?tﬁm@@ ‘[1‘?%c Jeﬁ&hon‘%ﬂ&itr&ngmgsd)rf&?g{d aépr%ﬁlgtglg fhp%ﬂy on

t he absorptivity o dye case
ithe Agthigknessyfor the slpck-dssigh C“(rﬁﬁlyﬁ@usetthﬂ fellomdnggelptigngere éifun
'Ttbtc%@s:t 3.7¢86, Heffob @8 %) e qutdwgg; aps a@o;ggSJ mnd%p @B that dyog s

|matel l'ine ness; for the
SRR P gRetet SRR ferey. Ty CORB AR 7 fraipagined it Pishisss
adye) tb ﬁmmial absT)k;ﬁXoﬁi hiGRN)0 stack B.raftied ki@ Thus 1R Bectiban¥dtrasiksion

th LOAQ i
R}"Ig a%‘ 86‘ qglrﬁe e)gent Qel’fet i gd bygféeech%u:e of%g %p)y %lﬁ écn%sg qr%lmqﬁl\l_é ﬁ'xe
@frgetﬂ@etldm of smdme dasergomg thabip drreCtlh Hisdipneed $n thd Een(igapsparenomirror

tda% nBtQ:Bf'é\# FL@Q%Qﬁque& gQ)ff threla e IE}QI & %gx}ehﬁegng{rhg ﬁlgrg& g&ls lnot

ection an transm ssi on

rﬂaw deto dherdym fuedie the ey fwchempondyelivity of thelatidr apdjtheydrplyigh heat

RGNS F thd JoFur LHRRES DA ovePElargk nBEoTR, fGhd 1) \Qtfues the
[ nm%ent I aset%ﬁgwer th is directly dissipated in

BTG VG ROAYRE Ff?yslrﬁ“i‘af Ply Cofstaat, ??BtFlgc%mt ribute to the
recordin gA&fghtré’tRcth@fLHg&ﬁ bnly beaﬂnegane Eavitchtiorwithehigh

WHI{SIEH s51o gfglg()hge C\fse %’f\éco¥e Ifl reﬁelctg ({ntc}épen %%laérﬁtéca@ye?ryﬁh%ﬁff—
BaéTLOZ.L b igaivahiageous |w1h§n Ryp istshitestahidallrequal toRyicanid thissvay hbdlanced

Rfedtiof is s@Jngfonf ﬁﬂgﬁacﬁ’; of Blegle(ii@fﬁq)g-gpea\ﬁ %Ltl'f%ﬁatlbfx Ggam of an o t1ca1

req uired wite power for S renark y const
%‘@ Frefgrably, theﬁfﬁ?t@/ﬁ reflegtionsaf L8 Anddf ! are aquelaks. Bukny~ Bo and herce

a6 aevRich dllﬁwmriﬁﬂ)h iy WMidhileddo AL QN = 1L I RHSTF. 31%1’391&}’ Bf e

§ 85‘&?3%‘??1‘ g‘]%]l{? e%tolﬁgﬁfgfa*lso n L!?{?ibﬁ_d&acﬁgp eﬁf@ts The write

a@weafur &g éoudnallgn dist @llibe ps)pdaﬁmmol(ailmo)éqwah thisGn mind it is

. ed 20 refl .S se
Fi}js%g ?SLHat% Hle % Sp\’gg(%@n%ﬁgene %r on éheregg glve re eclng% fége? i%&‘f)f
te émlvéﬁfyelahsco@vqnalait for Briimel 8‘Vd:theWeﬂe atyhoy Pribedl €30fe®t i ve
reflecti Oﬁfﬁerplfsm%gﬂe%%nh;?t@ r&at ga lT’Lo dnd RLO rg:ij'eh g{o&fe a bﬁlalg\%d

and hence the maxi num a sorp
pifssitteaeflectirnmf LAgnd kb and aqumyjmg LI@QAuml T Blal if F;fOUA@thﬁ@kan

Mécilveb@ﬂelc@(yiﬁff 1P CHdR Ik @rlfe?f)\lvﬁiféﬂ 9 rboﬁlﬁ bé—ﬂal\}ea 1%' @f@he same
fects

i nflu ncg0 é glffractl on e
F’&%ﬂ“& r§inglgAayey mefky 1t i nofed fjat the EF@S%‘P‘%I%H faaﬂ?a vml%ved by
shlgl 2Tk G)th largeY\itisbrptidaivalué K cmcﬁldndnts stioSv t24b tHe ifefdaddhEsehsrivity
e depende C o wer on the
gﬁfo Py éha?e ecislsl%nno Fe g%o y ?ﬁanev 3 PRESF- | ayer
di sc, gi veiiLtdi&0 %4 @moflchebefachicvkb8 Miteh the \first teeorfiogugack
Ecjni'priggs fa first ?é@lem layer with a thickness dpov and an absorption coefficient ky gy and

An PCii/iB2804/051994
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When using the experinental relation for TLO and RLO
gi ven above, a balanced effective reflection of LO

wa@p@skisssiend assuming that ALl =1 - RLI, it i sPEDIB2A04/051994

that at an effective reflection of 12% the required
wite power for L1 could be halved, i.e. of the sane
30 magni tude as for single-layer nedia! It is noted
that the sensitivity of LO cgn be inproved by using a
dye with | arger absorption value k. Cal cul ati ons show

thaan récbﬁlirig memsmsmm icbeffididny ki x0dnd la@i&mws U6s addRkrea

rap 0% ¢ ved.in.practice.
W Ht g Y s kB e EGn e Wi et
ragated| fnlgws thé@tcnt dyestiye il sreisdya 2fHor theserted thes the kes & fuy@ion of

' Is and an absorption coefficient
Wﬁ%ﬁ%ﬂgﬂ@%%@,%%% PCT/ 1 B2004/ 051994 5 the LO
r ecor di ngnjogdpete bplarsce the cffbriive ystlpction andetrisitiviteefithekvORyan dt
& thdlbleR@SSthe Ee%d@&@rdﬂ%%fa@k ccﬁrﬁ)h% sg:lmg%eﬂech qe&: %{q%@u

< 0. 08*X Thi s_can be deduced from Fi g.
Feeqyding layerdung ag absomtion, poefficipnt ks andyyhere ?hF ewtr@mc rw@@n Syeofthe
afodlddy@rc%g skadk is ﬁMSﬁngd/ﬂlBOdm anll @hdge 0.975< m{w@ QfD Mhedf

It SR e e 08 thukpfe bHon Mitoielinaie To ot § vapes of
0.0% Ot Moend @3% reSpeciu\tely a$umlaQMOwﬁﬂf®enmw1ng bﬁarﬁ@eﬁ@@ﬁo 375,
LE§ §))r ﬁﬁqu'fﬁﬁ e am %Fﬁp £ ﬁﬁnsed s @g,gggogeg d‘rg%,;i 01%1 IwYuch fonXt‘ﬁa

and I'ng Tayer
é@@tofeul%ﬂi@mformgﬂwea (fye)thiglnesstihie gropyei (7 §R)€dd}e&iﬁ iselcetrcconlmg

Byér éafe) ﬂlfé%lessﬁﬁ%ﬁ%é @Gcl@ frgl 'd%gh éﬁtﬁecdfegr&vé nFJr B ﬁﬁ AESf the

wher e

F‘é’lrl gﬁﬁ‘@ﬁt%‘l%&%ﬁ é’tef“é’é‘iaF‘iS’Hh%a ﬂ)ayreve@twpeléwe@dsreﬂegtwe layer is
pragehta@ b sitid dfuiset wraté-6site ityipe Eil @hcordidg f9¢r noshiahbte SroMfihe edihnce

|
Bt P PRI OB P A b TRBT Gl P e P s a2
hreved prefgraiia tha tedkeess bf thsd}dekffylem& ek techalype @f 06\ R <3M/4nLiR.
‘f‘ﬁaylgllt&m J ﬁ:fe 'raggé/%(}'l a(f:FnJeﬁtf éle qg&e\grrtg gnc% me§1um h%h%l&)(,m is

recording I ayer
ergrthanid ningthe lﬁﬂeCﬂ@é@n@f hngmel t@fylew Iltw@wer Llh st@ctkmés scadable

h@ﬂ&aﬁwg’edlﬁn Eﬁ&ﬁldd)@@ﬂbhqgﬂ&M? Rf BOF BN Gr bekiP Cva\;eﬁﬁgtfr in

st ack optical data storage dium

Feede B‘? *ﬂ’{f t? E?a‘i ]P?ék feﬁ‘?fé‘?ﬁjtqa@ﬁhraugé‘éltec?ﬁﬂv eddrteget i ve | ayer
| S 15 pr asenémdin@nSthélBrsQbfdctvg 13Wet K€ a ﬂfkﬂ(ﬁesﬁ &1}9;@< k6 hm,

t.renote fro e. en face.
R S o e PRl GBS PerP e i o
Farttias $tack, aapldtivelyshia fitshieflkotiesayel ksl pldcad &BNeemthE dyxchnd the spacer

P%egt{rr& a%ﬁtt}(le ﬁa?% sEnb%sCaF %@e?rﬁ é&&sg&%r? I}?qrgﬁﬂ 1n%¥e§{e ttl%:jréfﬁgthw
PREmMpE ﬁg@kn@sﬁ ang spigableanatdrighmaust bd speplifiedde keok thmtraxtsensmc@ e
fBcGhéiareRRE lagérls 1|c§ntly| l'@%‘l‘fgﬁorttl{é%tag @ay@rr@gt ke Au Cu and ?(lso f}l

reflectivity | ower

o HlREof aé%?r%of 0 deﬁfé |Wlt§ Pihgelamgms, rfé‘i‘j'i’el}ﬁ?‘é Hbcaﬂea tmw i gh

fuidieay tratisfayentdtack RBe prafeiraalthitlhedd @RIM: NAY RGNS Byt B as
ordFr Ego be able to read back recorded data through
PRATEHE0% LO stack. In an enbodiment the first

refl ecti VReefrablekiota8.020, tnhre(pl@ﬁ@ﬂﬂ;y o 0.3, By irforemsifg the k of the
]gdeﬁ%&’%ggfa thiér seni%v& %%chrlrgzlegl IT¥1e contr élon o%the ri11r(:“st

ect
recording layer thlckness (dye) to the total absorptlon of the L0 stack is rather small. Thus,

reflection and transmission of L0 are to a large extent determined by the choice of Ag(-alloy)
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For this stack, a relatively thin first reflective
| ayer is placed between the dye and the spacer. 25

wab@s0sas3¢ refl ective | ayer serves as a PCT/IB2004/051994

sem -transparent |ayer to increase the reflectivity. A
maxi mum t hi ckness and suitable material nust be
specified to keep the transm ssion of the first netal
reflective |ayer sufficiently;high. For the netal

| ayer e.g. Ag, Au, Cu, and al so Al or alloys of all

tienes; fThe@fordJﬁ&il%di i Evhh @higﬂd’r aﬁ’s’o@ﬁﬁﬂ\ifﬂi inceeat tREsehkHRAly of the
der totoq% E@ dc, tﬁtentpjétrans arent stack, the
é‘f°8'i‘1}“§<§ agi, ViR 118 advgpe piffsts op g franspysign pd peflectigper s

as 30 spethdpreseht ddyention cdrtefappliaibtoyall ldiDRyar TOVIO 2bord a6l (R)

?%rg%t? th mateQiapéQl]}]a rgcsérdu&glge}%%si?tﬁl%lcta{l}/ehas a g]l%g %rgrgwfsg%ﬁ the
Tiserding mavqlmﬂnﬁo"preml dykethfticarsie userdememymlwgtybeamrtype

ts ag’lﬁﬁﬁftﬁ)e (d;lﬂﬁﬁlr Jrganfcrél?e ﬁl%ﬁall hﬁjﬂngFleeélgﬁ Rl%gergge LO

i's rather snal ectio
t r ansm ssinghe dypl stack Q?t’éialtdéta atoxaaer gy guidererepaesprraviting they

rdAeiti 6 MG @na® be AGLentih be} }he\w 3PS DIRR 30 guide groove for the L0
ss Therefore, using a dye

CYI(HI 820014/ 051 %g fg tfgl ck
S BOTRAILHRERVIdE infhe,gy E}f‘i‘t st foihecnange Btfe sensitivity
of the LIDanembidihega stidecdtoovedGiforlLiltid prévidd\ieths Gansparent

1 s ssion and refl ection. The
pgafce‘ﬁa n%%n%fhoﬁnc%cau ‘ﬂygppl ied to all dual |ayer DVD

record abI la apyer efbodinatng 2 giifiregrebye (GYeierd liinbrodiledtimthe substrate.

Frgig%gddﬂlgen{g)gg{e§t})pg§rl nsically has a high transm ssion
he 5 recordi'ng wavel ength X. Typical dyes that

can be used are cyani ne-type, azo-type,
squaryliun}type or other organic dye material having

the desir the dual stack optical data
st or age i ‘EWSD& fégi;‘?l‘@fﬂ)‘g fed in ety A7)} Wigh refeesnce to the
p@Oinpenyiog dlenp, imwhlhe present in both the LO and the
L1 stack. ove fO

provi ded i g 1%t:#wgssau PPy é’% %sagse?&glmetnﬁ 3‘%{5 n‘ip?‘éaﬂgaéan'?oraéé
fadiem aqegrding tethe @wertidh imelndingithg bvcdckpridomeé LG for L1 is
provi ded #ip 2tSH(§VSttB%§mEI§QBf wﬁpﬁ&ﬂ%y o%%%’o@%%%@édsfor smgle

enbodi nent "i s call 8 . I'n"anot
&M?f&’e"%ﬁ%(e\lféesz wyl dP@ﬂaYEIl YQHi‘s fsevAr el astimaterdepepdence @r éual-
Emrsa\erWnsrm&ﬂdcﬁonq&lel @Qsh&dvlﬁh%) 2 15 The invention
Wil | %‘%g{ gated i n reater ﬁ1h reference to
t he a ce A (?VYFdlttarrv %ﬁgte pp\ﬁer gﬁtackfz @Vlngldlgqﬁmﬂgptlon.
Sttiesnhd reﬂdcagtnmuaraﬁ o reélﬁhmd,l(h‘mds 3% tdﬂectmﬁt i cal data
tSLgr ta\?vg S}{qu sht éeqlﬂ%% %O}._tr%sﬂ%%% tghacl)*gst) Iﬁneq'do rgijlect%n
whyskrddonda- a&.i@y WCKI!@@S fooapecitinstack d@rgd,l irgerepedepth ©140 nm,
%‘?Mlv@dth L@mm Q}/&hﬁkﬁ&g fGhdo%9d = 80 q@z&%gﬁref DVD+R

guar e) I mat ed pendence f or
Flg 5 shows the theoretlcal wrlte power dependence of L1 on effective

reflection of LO and LL1;

Fig. 6 shows the playability of dual-layer DVD media having reduced
reflection level on existing DVD players;

Fig. 7 shows the absorption coefficient k as a function of A for two dyes used
in DVD+R (DL);
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| ayer DVD+R at 18 % reflection | evel (dashed Iine).
Fig. 3 shows jitter versus wite power for LO stacks

whawsmspseld f ferent reflection. Circles: 7 % r ePCER2001M51994

Squares: 9 %reflection, Crosses: 18 %reflection.. 25
Fig. 4 shows the dependence of LO transm ssion
(squares) and LO reflection (checkers) on Ag-all oy

t hi ckness for a specific st ao}< design, 'i.e. groove
depth = 140 nm groove W dth 300 nm dye thickness

i N grooveriss.801 aﬂﬂB-zk%vAZQcacﬂameéfgcnoﬁ RRPWodhiBgon (MLO),

TR Effo o RSB ge No Gtie Toifa0 rek 6 aneion
of Ag diakhiss;y of dual -1 ayer DVD nedi a having reduced

reflecti Op | &Y 8k fﬂ?%r(%)éﬁi%& ng_o gl}s/&lgf?#@ Xseii—\&chon ofgk;ﬁz d?_

t he absorp i'on coefficleéen uncti on
twe™* dye¥riused in DVD+R (DL); WO 2005/ 036536

PCT/ | BZOOﬂ{ ORIRS 2 7tyﬂé'lgygnca§da1a s"{’&% ‘%waluﬁlhow the

cal cul at ed reflectlon ati on (MO,
transm ssfign! (SiFQV@aWP&r?d’P dAtentqress medief | ect i on

( RLO‘ MLO) Figl dU&Hs tﬁdlﬁtrlﬁmd-l% &gk, RS, ﬁwﬁd%ﬁfgof éthﬁs@rﬁess
cknes ws the transm ssiQ t rou

e} kavsﬂ‘?ﬁfﬁ &05 ¢h 5&‘?‘1 f?ff aiﬂeca‘fféaasﬂ%%m%wp Ny line p%f?laeters

o-0s176M5-08).t ype 1 optical data storage nedium Fig.

11 shows a type 2 optical data storage nmedium Fig. 12

shows the intrinsic L1 reflection, RLI, as a function
of dye thickness for k values of 0.05, 0.15 and 0. 25,

respectivg) PX%-I Q&Eﬁ" H&cﬂ ggﬁc\épdaga' s{({re@é ﬁ'@&méﬂ% ?Ar 'réggrdgﬁg usmgola

par arret ers

gdiatien %ea@t%ff &@@SW@E% ARVERE Wek«%lbé% inigs eeivAgThy laser

bma@w BdugH dnhirheste® ofﬁlegnedﬁuﬂ 1@51@f1n§3€@)[€1ﬂé1 @Nd Qi 10
wavel en s shown beag189 ent ers

E Bt ifroaing oA S Soic: e dferoh Eraar e
caeqistp agriteTdnee typdirenoidihg 1@TPhivaR: camﬁabﬁfrioatzem&’ex\mﬁn

H{oesig a&@ ﬁ]avﬁlgilt}?&gésgg eﬁf fi? t];‘elcgramé s’ci(;“ccf‘cc])dr 1(@?E?Pﬁcélon
Valyedito Bndﬁeil\ﬂpﬁfgl @n@mmne&luﬁ @for é@tcpmbremﬂi@@taqumamedﬂLo -

bonlﬁifﬁlngﬂ %R@aﬁw@p& it rtﬂoﬁiﬁ&q%&r e az&ﬁpl& éﬁécu&e%&’eg‘%u@nu

st ack Ohas an optical ref]|lection value

ophi a2 having p thigkacss dur iy Bietsat: Thagecond seerding stpekd drhgs angpptical

Edﬂ&ﬁi@n 3alﬁh’v!1}:$ drhk &ptféﬁl pEaBiEds Sielaf mRasifeli Bﬁh@lﬁié@béaﬂ%@av&%ngtﬁll
havi I naex |

R DR SR fel RSB en oLe e e et
éreluendsrefmm staglc BrAdirangpaschicspicet 1hydna s samivndghed iBsabeen the recording
stacks 3 and 6. The transparent spacer layer 4 has a thickness substantially larger than the
depth of focus of the focused radiation beam 9. The stacks are tuned such as to meet the
following requirements 0.12 <Ryo<0.18 and 0.12 < Ryer <0.18, in which Ry e is the
effective reflection from recording stack 3 at the entrance face 8, after double passing
through recording stack 6 Preferably, Ry, is substantially equal to Ry jcfr.

A more detailed description:

Medium of type 1 (see Fig 10), with LO stack: 80 nm azo-dye in groove / 12
nm Ag-alloy and L1 stack: 100 nm azo-dye/ 120 nm Ag-alloy. The transparent spacer 4 has
a thickness of 55 pm. Optical reflection Ro of LO is 15 %, transmission Tro of LO is 61 %,
effective reflection Ry et (through L0) of L1 is 15 %. By using dyes as recording layer,
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reflection value RLI. The optical parameters are all
nmeasured at the | aser beam wavel ength. The first

WO e@oslispag stack 6 is present at a position cl PGEIB2®051994

the entrance face 8 than the second recording stack

3. A transparent spacer layer 4 is sandw ched between
the recording 25 stacks 3 and 6. The transparent

spacer |layer 4 has a thicknegs substantially |arger
than the depth of focus of the focused radiati on beam
Shicli Hyes sie aaddtiselp transpanere ek theleser @sording Wielength) %cofdﬁig'sﬁws RGkh

%1%% ghﬂsﬁlﬁﬁ%ﬁl‘tgﬂle}éf mylﬁl'sgck ?gdu}can%F gab ?a\g/éé "I?x iS5 lé(gltc?l]ézﬁhe case
frife-PRse eptighliepdistsuedias SDaR andfRaVIRHR. rTém B@stickhes Bguidaftoeve

ant 1 ta f 110 €
S YN SR 1
|

&t Arierdet d e mda voth ofAingREBEINDY e @w\eg@@vq:a i Pr@jded in

me&@nsb&rﬁkﬁé‘e}ﬂay&ﬂl nm azo-dye in groove / 12 nm
Ag- al | oy 0 nm azo-dye/ 120 nm

n .
Ag- al | oy.ﬁ’?ﬂg retcf’r&%%if’re‘ﬁ? &y thisk azo-giiedaving 3 yefraipeiadex oo
58.4M-1.0p3. iThaWaweEﬁgtEEbf the foisedl fer béam Fis Aprdimately 655nm.

I RER T Raf Sain o8P ep T 375+ Ay 6 <o by cipeT e
hee BPH| ng | ayer, V‘D 2005/ 036536 8 PCT/ 1 B2004/ 051994
whi ch dy imitr ?effe&loﬂ%blﬁ&llﬁfagtbg Qﬁgigc?drugﬂé AﬂtC\{ cﬁ%ll(h@sﬁt{qese

recordi ng wavel ength, recording st
peial aniedstivsdasimetaiale for multi-stack media can be

fabri cat gl FigITh§ ddpendeddiof ﬁlIaJ{lMluﬁl R@itCRer IF]VJmQ oWrdebrlin

CD-R and DVD+R T LO stac
B 8&@@8”3%’@*5 (C‘(ﬁpeﬂw‘s shogapt W”lbﬁs Py TOF lypi-lapey Dé’DMRdf%ars} at
32X and tire ¢SEMBAGY dep&’ﬂi&éndefoﬁcﬁlﬁmkyehBVDaR gdalshé@ 1ifH) @088 fefl&tion

d 370 FVWAM
]\_%4641 I]t i@ cl%a? Hltap r%{atn;ééohléh mng‘rr}ov&%g 1snreqL{1rﬁg fqr F%H g g]%@ﬁ étFﬂk'\(/? 8%
@ﬁ%ﬁ@eﬁ) “Irmﬁ@ce mcordﬁhemtcmlm eidigheli reg@rdimyspecds, $.e.AX04 mm or

ltnEﬂeF lﬁt @f( Qpegd/&) vk H:Qm?ed rw%ic‘h ?Scf%&rgﬁl 4 PASX a(/!afaﬁe ol th tﬁis Bloment

.- The wavel eng ocuse aser
iy °P‘§“f8‘i¥6?°6rfi‘?rﬁﬁ‘tdé1“9’“6§5fﬁmf is qiqar thbthery iRneed I @mtorece@ive /
&aFlaﬁéBD@S)’-‘l-R&erth 75* 12) / 655 = 0.078, which is

than 0.08. Simlar reflection

i ndeed zga#

val ues nay B 63 tB‘b?Vﬁ’faﬁee’é“eﬁ ¥ WAlEF Porsr T Lostackyhavige diffprante
nefidctidrsis stown.dihk exeidge fittdr a‘lsyaﬁﬁeaﬁmé £ tha ldewdtlﬁn &l B poditib\6F written
rgﬁﬁ’setgﬁirﬁ?&leop?frlum)é& anmé“fr{w e%%(er is }nér}nggl at ?pélglglﬁg)gﬁeo é{)gzs}ep 9
leqs % releedion, Squm;ir 9 &rmﬂ%tlay ErosPVDS Ko (eﬁqmanr &)is mtticeahld that

%sﬁﬂég@ﬁggetohﬁwev‘afﬁg%%gtllﬂgg?gggpg& s{a%erﬁ&eib | k.

cl ear t h&tFig 4ty dpendency obidrmepipsicn Toolsearepaand 5O reflection
R1B Qiédk@s) oh Al 15 ek bBss @or(iléﬁémfﬁtsﬁéﬂ(de@%rg %. gwoﬁzé @éﬁ%h' Onhnirite

once recor.di ng nedi.um at h|%her recordin eeds, I.e.

%Vf ?h,ﬂ {'_;, dye thickness in grooveé = 80 nm and a 1X A O ye is shown. The

reflection and transmission of LO stacks is tuned mainly by variation of the thickness di gy of
the semitransparent mirror, e.g. Ag or a Ag-alloy, and to a lesser extend by the absorptivity k
of the dye. E.g. for the case of Ag it turns out that, over the Ag-alloy thickness range of
interest, the reflection and transmission depend approximately linearly on the Ag-alloy

thickness; for the stack-design currently in use the following relations are found: Tro(droag) =
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hi gher. At 8X speed 60 mWis required which is nore
than what is available at this nmonent in consuner

WO ees08iEBs and drives. Hence it is clear that PCRIB2004051994

a need for a nore sensitive 20 dual-Ilayer DVD+R
medium In Fig. 3 the average jitter versus wite

power for LO stacks having different reflectionis
shown. The average jitter is @ nmeasure for the

devi ation of the position of witten narks fromtheir
ehTidmugrt PU<int%)and RilRosgh-e2*aly@, + 8.8 (ie 06), idtelthad ¥R is Mbasured in
Aol wite power. Circles: 7 %reflection,

Squares: 9 %reflection, Crosses: 18 %reflection. It

i s noticeldiig 5ﬁh¢éhﬁ°@3@&bdmndanqeaf‘glete pewry of bF: PRL& onalffeeise

fréﬂ%ct@ﬁ’t)f MM Hstsﬁoxplp\@ﬁ{l%}rc‘xreﬁ’ééﬁonro? Wgﬁmgn e%@@%@ﬂl In

?{%5 dependence o O transm ssi squar es)
C\ 1%01% @Ffr aelaieh Ernsmisgion ¢fdRheraspeshe effectivg Lil méfloktiva Rs1ef or

deRBQuideticaly a8 h“LodRmﬂgJRLl*TL? B&&Q@y@fe%ﬂtﬂtb r3tleth JfiLBbnd

gﬁ) qQue Wi dt% %L q@ hi ckness in groove = 80 nm
§ P4lapegd e st Ff@fi%mmﬁﬂ%% drabtorrtien indrl igHgited t0 Avima =

1 -Ra&Tdo’s B reerhlt}OfoLnLanﬂltba tdoser b@adsmeﬁéﬂmbm bHL 1Y av@inil@htea by

ﬁlfffretcﬁc% etﬁ‘gl:tg Llﬁ 1n gldl%{kéer ﬁc 8/11 e é)ﬁcg)g]{t%rrmi ?qs(ggg i‘,o )Y\{l@ﬁlas in

bh}ndtlhembye tqﬁSﬁmalte the IdepemclencterméLvaate pEwey.onfitereffediioe feﬂ&ﬁon
Rbel 'ﬁg:f dftthetd%l rlacyexodﬁc élbﬂn that (Po}fﬁ thﬁi /A‘Qle %Lt ?p\éwglm ck ne
e refle¢ a

range of _inteérest ion an nem-¥8i on
depend a pWFWhWa‘P@ inyenial vekagions for grn anih Brodyen kbayy : TLO(dLOAg) =-

8 Gk Des6s (irf %)* antl (RS, (&hLAFK zﬂ&iﬁ 08, s%;r(@ﬁmdltﬁ/e dsgﬁ\x}%ﬁﬁls taea,, =

ations ar e
b5 51 4 B G e PP SO 7881 SIS JERETT VSR 1 P2
B regnickd [Rptfal ha»@&g))ow%r ¢ thdLDAgordmg‘Slaﬁer {si h@lv% ie. ra,pthe sdnhrat

91 ]é}(??de % 0@?1%%%‘ Eager dléeﬁéaef] gn 3 %htat tﬁepsgwré]t}wt& fganLc% L]E) igﬂllbedr,nl,)r,o\,/ed
@huse%faém W\erlafgpl'eiﬂ)‘ﬁcewton caluolf, witDlitladdvetse effecslbavin reﬂ%ctl‘dnghd
#8EhBSS @00 WalduihtiGRANAN ks %)1%1_ %‘fl& Sh'oF gbolupéo% &8 ach%%rela n

wWith a high transm ssion o because the e
Precticef | ection RLIeff depends quadratically on TLO

RL| ef f = RuFipTéGR plaﬁ@ﬂ?i&ﬁluﬂfl@ Eab b nkdib hﬁlﬂg@gdu@éﬁtréﬂé@tldﬁf
al a RLIeff= RLO, the maxinmum

oE 8%%8“%88‘?’;95%?1 15jsRovym Plaxbilityis fefiged a5 thneratage of guisting
RVl @R thatl will carskily ¢ademé demxfrom the inbetell MaitmPbecause t he
;fe]]: leg:;:g I qﬁ{?&eﬁgé abs§rpf’il ion 191{3r1t He ne chlgx \%‘ }r foﬁ %vré)ad(}:lgsl ugepd in
BYBPR (L) drdbwa. &y¢ A‘Dﬁsf‘mm@)f absorMbm Yuldetki thanidge LO mi nd it

i s possi b gt S)thgcsiléufg?éd‘?eﬁ PtF)e &ﬁﬁg&{]ﬁ&s Sﬂl}]?‘ ]@M %é(ﬁﬁtlon X

power on the effective re Cthﬂ eve
Rtesfion PRIt T aa L0 sgpkasrfunctien of A thiskngss e shovgofor dve wnd dye 2.

pover PLiigFib. FthS@ansM¥ | aly 18l S
Pt et S g1
B3 R e bRt vben Gyt g iz 00h
and t he a&sBignMotaisopsllet gt 1 Melium is shown. Rb'opt&?ﬂre&ﬁlg-stack
effective

(Bg)!, ? tical @ semir Sa%s%arelﬁi_a‘t Ith?a flf %r?vx%%é%}ldgt% is apphgcp to a transparent, pre-

|on
grooved substrate 7 A transparent spacer layer 4 is attached to the L0 stack. The spacer layer

4 either contains pregrooves (G) for L1 or pregrooves (G) for L1 are mastered into the spacer
layer 4 after application to LO. Second recording stack L1 is deposited on the grooved spacer

layer 4. Finally, a counter substrate 1 is applied.
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15 the required optimal wite power for the L
recording layer is halved, i.e. of the sanme magnitude

W@300508653¢ ngl e-1 ayer nedia. It is noted that tPEI/1B2004/051994

sensitivity can of LO can be inproved by using a dye
with | arger absorption value k, wth little adverse
effects on the reflection and transm ssion of LO

Cal cul ati ons show that a traggm ssion of about 60% can
be achieved in practice. 20 In Fig. 6 the playability
of dual - | TmyRig. 1 Dvid-catieditgpel2anddiugh is elebweealn 6R{cA@6&bIdRB stack

LQ)¥ %htlcgﬂy ?81&11 %sggenpyc%ﬁlas%y \%{Velen h SIS‘!'] O\éped&%tar%%% tgr)cla- 's

ercentage o
grexed thflrat%brAr sseanfl ppticelaebording sthek hl frcvft@mwe letht lasewiveBngth,

R0 o Redhl gansgarénhﬁre %p)%%dr&}b Q.@st&?eelf Ek;}%_;%@t EaE{l) w1§1 @ is

functlon of A. yes us
EhRA to tbwbétfafﬁsmgl H%Wlwtraamn@pmrﬂamn irebekwegih mfamye

§pace2—4'fayl:ﬂ’th15kr@ss & bTothhsG alpesih 40 ﬁg td RfdngCt i on, nodul ation,

transm SZIIE, al? %ﬂqlatsgﬂ X reflectlon roduct for
an LO st 2@k &k Hejpippy ecligp, Rpip e3@factionefalye hisiesstdp for
Kyauek ofh@b, 016 arl. 0.25] wsplitiyely Dsdubitng! tiva AE s SlbRNing/fafndBrsa
{Pu?jg;g gnoglsglﬁLﬁR* dLOR + kLOW dLOM/a, is shown. A

L nore an 60 % can be achi eved when (kLOR* dLOR
+ kLOWr  dihemwpagka progiosed @i8his ddenmeétit gre ndredrigad-t6 adelne]olvmyfpaL
élndmelé lied 11§:919WH111‘£1 AQCIS B{%htﬁ(,ahye bﬁgegr gﬁcﬂgreg'or(? %9 (ll'hoe?

opt ically sem -transpare
Disknessetnd peticgl qopsigatigeger fpecifigh baweyeroayy sugh ssmgmeptamee 7. A

Iteﬁlﬂlﬁﬁﬁﬂ{ ﬁﬂ&n ﬁp%ﬁ@tl LANRF a ﬁvbﬁRs’ﬁL ACHEH. i Lol e hofd that the
ack. fhe s er ei t her contains _pregrooves
?c&;‘f TFSF “t&’i° 6‘%}5 ﬁ%?j PB%\?%S?I’(I@)*&‘? Bfacq ip therggooyy Gibutaay takaplace

ihte aspacteren dravyes ziléo Iﬁfeié&fto ap@llbeRtd tﬁﬁ chs@ the @udéﬁ&% ¢

is depgsited on the groove acer
L S e S R T R LT SR A
12@915/00{%1536 10 PCT/ | B2004/ 051994 In Fig. 11 a
so-cal | eqt sth&fﬁ@ bgno%qﬁa% hdye RQMnedAgﬁlb%? ¥n| é:ts {l]ﬁstra € raslgerr Hn

st ack %tl cal sem -transpar en
lfpittae %‘N%j’t“ﬁn ‘apdthagghose %cdle@ B the art willbp able ot desigy many gltepoaiied

é:‘snbbéﬁfnélaﬁ @itiout &p&ﬁﬁg)ﬁ’&n iBQEdoﬁ@(Lf tﬁeeétﬁﬁé'nqéd'@anﬁg Afthe J:}!ums, any
rte ectiv ase wavel en is applied

SCOTTd e @ﬁ?ég?tg?ﬁl PHF‘@ bRl T%Oﬂ%%%ﬁhav@gihe dIaPTPsThe
vaubSomatisingl dods nbt ekdludesheﬁar@éﬂcélﬁﬂ’&ﬁnehﬁ ok figps Sﬂh@ﬁt&aﬁﬁﬁo‘s’e Iisted
; b ranspar ent ac er i.n between.
1}% 8 ~|1(ranlr_ %a%&]gpaé) %a ragl grg EHing ‘gnﬁeélg‘ioe? %‘% e’b%“tdﬁ thyPesengeias
pihgalmoofgmht edenrots gike n1er¢ fﬁqt glat ctQain imeasiues are resited ib thutually
direddnPadpk ss dR f

R ookt it doB ol A bint ok BEBIERR, &8l
usedde, i‘ﬁvﬁ‘ﬁa&ewo different |eveling paraneters (L 0. 375,
L=0.3) is shown. 10 The stacks proposed in this
docunent are not restricted to use in DVD+R-DL
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and can be applied in any (nulti-stack) organic-dye
based optical recording nedium The thickness and

Wopso3ds3const ant ranges specified, however, aPE&T/EB20M/051994

as to neet the requirenents for an LO and L1-stack
of a DVD+R-DL nmedium It should be noted that the
actual recording of marks does not necessarily take
place in the groove G but may,take place 15 in the
area between grooves, also referred to as on-land. In
OhiAMBase t he guide groove G nerely serves as a servo
tracking neans with the actual radiation beam
recordi ng spot being present on-land. It should be

noted that the above-nenti oned enbodi ments illustrate
rather than |imt the invention, and that those
skilled in the art will be able to design rrany

@l ternati X%ua?tgtagggg) gad C?nsttosrer;%eﬁlﬁ %%:(Hg? art f f og]ng using

scope of the a
p &fcnsed rrdiatieri hyprs (Sb lhendrech vorveleasing. pféuplanxltnetslg §5$xlna hﬂld en@ting

o R RS dnfrtied fa%é(s bﬂhédléeh)%gxlﬁ Ug) c‘ﬁJr orJ H% Hgﬁ SMEL| ement s

CONpri Si ? does_ not pr esen
or steps ) %Pn%%%a?hbgbwlthEf?Fe@FOIllaﬁldathelb@ﬁ m The word

*a" or %ﬁrstﬂécﬁﬁlﬂ@sﬁ&c @) nEh &) LondRSiRe HMites %ﬁ&lwiot he
urality of such el enents. The mere

REEFIRF i it RnoiBasintad v fuaptisbtsesion it o
opticileramsntissde pamdBfnt cl ai ns does not indicate that a
conbi nati g ur es nnot .be used to
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2, wherein Ry is substantially equal to Ry ie.

4, A dual-stack optical data storage medium as claimed in any one of claims 1,2
or 3, wherein the first recording stack comprises a first reflective layer (5) with a thickness
drom and an absorption coefficient ki on and the LO recording layer has an absorption
coefficient kpor and a thickness dy gz and where

(kror* dror + keom™ drom) < 0.08%A.
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11. A dual stack optical data storage medium as claimed in any one of claims 1 to

9, wherein a guide groove (G) for L1 is provided in the substrate (1).



