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PHNLO30884 PCT/ |1 B2004/ 051253 1 Hybri d recordabl e
optical record carrier The present invention relates
record carrier conpriBCTYIBAON51253
di fferent kinds of recordable information |ayers for
rmogbggg i nformati on by nmeans of a focused radiatio

beam A hybrid optical ROMdisc having two inf orﬁ%?"Ba‘??4/°51253

| ayers that are conpatible with different read-out
systenms is disclosed in US 6,434,107. A hybrid

SueE rebordinie dpkcd] R06DLarfi@nsi sting of two information

| ayers is described in the Super-Audio CD system
description, part 1 physical description The first
information [ayer of such a SA-CD is positioned at a
depth of 1.2nmm and contai ns conventi onal CD audio

data. This information |ayer can be read by existing
CD-pl ayers using a wavel ength | of approxinately 780nm

and a numggi F&@Jen@%ﬁﬁdﬁ r8atbo erecg'dzﬁﬁe opﬁbeﬁ ?e%&*@ gamer co rising

i nformation IS positioned at a

TP diflsepdiifgs gfermorqabla ﬁﬁﬁa\a@?ﬁlaxeﬁffefrr?mﬂlwnﬁoagﬁépn &m@ns ofa
ho@Reddedisiioh YeaD) | ayer and contains the audio data in
super audio quality. This high density information

| ayer is read using DVD-1ike optics using a wavel ength
| of approxi rrately 650nm and a nuneri cal aperture NA

\(/)\;u 2h6can hé/g e%‘b%l ROM- E‘g‘%ag%lgt\&o l%ma?io? [glléer%t at are compatlble
cuitit dififdrent fead o1 ky seemS A dilosedtin U§ 6143149}0@]‘ # hgbran;umyjpejd‘p GB¥ (SA-

tét% cBhs %ﬁﬁé‘éfﬂk&“ﬁ%ﬁt%ﬂ laFers rd@ééhge% it the Bu&r-A &8 E%%?Jte?n

é@lca record carrier. IS O IS ac | eve
EEpRRat IPhy el 1!96@5)@9& Therfv% qur@ﬁtloayayar fsudraddbfiais
%Elh&ﬁh atla@fefth df pﬁﬁrﬁ |a1$f ctoﬂtim§ &cﬁbéﬁﬁt@nal ODGhdb ?ﬁté— lThlS mformatlon

S ranspar en S rate a
fimpban B fifd ?yregfﬁg%% SR S A e e g&gpm anda
i ngktici pgriaaNarogans. A dyed n’awbremml layliaiy portiodeddt g hepﬂedfa
3 0595 SERRE et e Bk S PRI BT len RS Bl ana
|qqctbludt|hn grdardaprigaperaudy quatityt Ehns lagh deasity ngforaligwayer is read

%QBH&]Q@Q%% uﬁr%u \lvgglggg% Qgiga%é’gxi%ately 650nm and a numerical

aperture NA of 0.6.

Currently, no recordable media are available which can be used to make a
back-up of the full content of such a SA-CD. It is therefore an object of the present invention
to provide such a recordable optical record carrier.

This object is achieved according to the present invention by a recordable
optical record carrier as claimed in claim 1 comprising:

- a first transparent substrate layer,

- a first semi-transparent recordable information layer including an organic dye material
having a high data storage capacity,

- a second transparent substrate layer,

- a second recordable information layer including an organic dye material having a lower data
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storage capacity density than said first information
| ayer, and - a cover layer. The present invention is

i nformati on |layer having a | ow data density (data
stHNagessgaapacity) with a sem -transparent DVD+R
informati on | ayer having a high data density. By
combi nation a recordabl e optigal record carrier is
obtained that, in principle, 1s capable of storing a
i@ dee Wipacify defstty thah baidfasdieBimatibn laydn\abd | d CD/ DVD di sc.
Such a hybrid optical disc can be recorded in a

coBI S €¢8r der (CD/ DVD-recorder) with appropriate

adapt i ons .ThPprefeatrimeoticariplorsidropitegdeato ¢ohnding pgenyeitional £DeR

qﬁ)t l’n@i%gn faller {;Wn dﬁ&? e HéﬂSlﬁJ (Qétyﬁoraé:é c%?a@i(ﬁ Qe 2 58« éhs%%rent

OHTHIOI’] is an 1 nformation ayer as use
LI@Y%%rnfqrmat@n dmgn Ha‘ay@% high/degsiy By tBig |°t>lalbvaé01l agreprdable
hepum fdorf @arm&l iebral Y Bht, AIPrhGAL, @@bﬂ)@f%a%ea Hﬁaéh@om\/fﬁll

been described in international pat ent ggl/g i cati ons
petient sHandie 6B/ Brisc- aticds ridaptcabgis apgesieerrden ¢ equpyl
(-36adtD)CD/BY D- retefﬂe:r) wfith ap;m@nmegmpdmﬂg the LA ayer
provi ded i

t h
Pt o ence " SRS IRGb U HGRIEn B s’ ARG mendert
i Rréfertphathie dirst inayreatloaiaydesmmibmhtmmlaydn esaedj@wnmt B adna-
qgje# ngﬂérc]lsg lSﬁft erQ%Qe' LFéPfBPJqu P n;glcé\ dgtla t%;age mﬁ ia have

preferre r st tion as a
fhepnsdesqrigedoin é&emaéﬁrﬁaéeth eppiieatiens PI‘?@YIBQ?’/WO?O (-PHNLW@@“)&Qnda

deﬁI‘BOW@M% @ﬂﬂmﬂmba 108241 &s&nﬁ%@ oS @RPINE X 0 TG e Mde& ¢ these
i ndex n = | 2 a second wavel ength |2,

t“\‘?F‘H‘P&HE%‘* hare‘“é'i‘F"E?ﬁ{a fed By “‘lf“é?qC%ctl on value R at sai d
first wavelsmngld Etntl»ddm&iﬁd ofithe ARL infdahatioh RNG 1A &Séridad Inahdse

T id th

B florR e RRA PR TY RLGRE Rt ST el g e R
Anformakionclager Bas akRst <@npléx rafdtick indexnn e i lnger it wavélength
il gnd< a?écja‘(d%‘bmple)t }efrpc k/@gdéx e M\Qvel ﬁngﬁ pse@%nd%vfa(légilgﬁntkz,%n

beam use recording In or rmtl on
i thitkessel InamticahipBectighvpiyeR 9esaiddirgt W@vq}mté Mexgtan opsicala

radindtsi AR al0e e Bt Sl cdn@ fwal @@ A, Rahere IR FHM Wi Lohdltichd bid
second information |layer. In order to achieve a

rfelfillek T ¥i @36 ,R: at 0.$Aind> s dnd 03k |06 ey H isl i@ the scade ¢fGu/8n,
recordi ng and read-out of the second information |ayer
of dat shesgiy Bdithe voavelehigh Sfacadidionh bfaorusat fooacdrdiyginfothigion
first information layer is made highly transparent at
titehe Siesc mfodimation layer and A, being the wavelength of a radiation beam used for

recording information in said second information layer.

In order to achieve a reflectivity R, at said second wavelength X, used for
recording and read-out of the second information layer of at least 58% from the second
information layer the first information layer is made highly transparent at the second
wavelength A, used for recording and read-out of the second information layer.

Preferably the transmission T of the first information layer is selected to be at
least 76% at a second wavelength of A,=780nm, which is preferably used for recording on the
second information layer. By a selection of the parameters as defined in claim 3 a sufficiently
high transmission at the second wavelength, which is preferably 780 nm, and a sufficiently

high reflectivity at the first wavelength, which is preferably 650 nm, are obtained, and, at the
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wavel ength |12 used for recording and read-out of the
second information |ayer. Preferably the transm ssion
informati on |layer is sel ect edp¢DIB2E042151253
| east 76% at a second wavel ength of |2=780nm which is
prrediesedssy used for recording on the second

information layer. By a selection of the paranet o B4Y4/051253

defined in claim3 a sufficiegtly high transm ssion at
t he second wavel ength, which is preferably 780 nm and
&aﬁufnﬁﬂa Glheeﬂﬁ)l'nyatibri gyer canfbe esstly piothyedi Fuititeerhbodiients of this idea

i.ch ; ,
BEATR R  hrBa h
tvwrech fiiftlesr eratadirents astélpremamwtpera@éby refergeoduced.  Furt her
enbodi ne ntP?efé#ed %Hlé of l‘ﬁgﬁlcﬁﬁegs R% 3fth ? gveI meBP e @m\é@m

nmentioned 1 nternational pat ent app catio

Pt pEY SRRl Amoniisialis reflgptprayer ém&eﬁﬁwgm thedirgy infesmation

llﬁlﬁ:ia mﬁh%&(ﬁﬁbnbbfreﬂe@tﬁ\%ﬂ@@%mpﬂe?ﬁ Sitle@A: MALLES g. Csflozt fs&c ZnS,
t hi ckness dRo of % roove portion are defl ne

in
Asr WS(SOQP)ePre"rSﬁ‘BI"?“d“ ng JRICHEES Ph ndhagat ‘Elf“t‘if‘SdF ifyfhe rapge
pneMs ded 12akinacent the first | nf ormation | ayer V\,hl ch
addi ti onalln rrletfcl Itl Vg Ib%%o no r Sreesrdabl in at ayer as first
material e 4. @ POy fn§ ﬁ@&ﬁ%f@yor
anfsemtlomhmndﬂowvgerrmet er pbBdyeehag the Snportantadyrawgeoftalvery izgbs s

qFtnh{*%{rﬁ?paFeﬂ%}g(g té%ﬁ@h%e%‘ty r%ch&Q??aba]l de. n\]geﬁokﬁ%gah&d fdrtrecln%mg

possi eto ye reco t1on ayer
209 the seeond (GP-B) infarmasion faxSretn 2 fugwesrehodimentche fie apd sepgnds

hassuhi @aybx@”ﬂ%faﬂmknég M@BH:@%% 0P.5540\05 MmN inPArtit ik Nih of
enS| ty recordi ng dye at t

t r anspar enc
v9a5\7éP§ %%%‘6“3’6‘?*’“1"5‘%&1 Mon the second (CD-R)
i nfor mat I 3 alréyementiofedganf aidmhhe[ se&fﬁ&@dbaﬁﬁﬁlfeﬂédﬂﬂ lefy'hlf ist

pr0v1dseg lr% g bs{)ordgrt]eg;sbe%yeen ﬁle I?lrsyf}lfoar'mttn)n ?a@eﬂreagg trhg rs]ecgnde

Gu&?ratt: tay@. BSnmdltlpnaéfe@cmll%yexa}ap booiihered didlactrid. (&mneta%m) mirror
t .
5}!3)' F@lg&é fQ él@zncﬁ@nc 3 {?}Q%hé h%@lay%eer% ﬁ%r e Srrelgver, the

ector I'S provi N a I rren_t
eminEmppagariere ?cros taygr saoheriads efnere {han ongrzyer, fps 1@@@6@ yeing

Sd#él’&:trl‘caﬁlﬁ'oxl ;ﬁiyl@bles 1§ Rirgherdtheintnk Qﬁ@éﬂeﬁtﬁi‘n'aﬁtﬁ& Qﬁveieﬁ%ﬂ? lise& 83
be ej.ther dielectric (non-net mrror

rfﬁ“(f?&’ Qﬂ{reaéi (ﬁxt atg?ecfj{st a}forgla n leyler (are ‘liq )t,—@o?ﬁl)ralng ]he ¥rax§;g1|1551on
ais@l foﬂiﬁd’ﬁdmg/reﬂg)ut Moy effomtadm l@efIOpreferrébl}SQﬁZSGﬂﬁﬁ)

reflector gee}é{ the agova meptlonfae useg gor maﬁm ga?F'H‘g&gPele@M?%ﬁem ofa

for instance usiA
fS4v-€Pethe fecore cartign eccptdmgmeme Ecienbnveatontmidna&he besriblity to

UGthuleQall GGEh o?@A rdb'%qm éﬁog& R gf o riadloR fl'y@t EBhre
a er prerera Sm SS
qu1te high and expenswe hus mstead of A-CD-ROM dlSCS recordable record carriers can

be recorded with the same amount of information which is much easier and cheaper.
Furthermore, record carriers according to the present invention can be used for
authoring in the production process of ROM discs. Before the start of a large-scale
production of a disc, having e.g. audio-content, there is always made a first test-disc to check
if the disc works properly, for instance to check if the content is correct and if the disc
provides a good playback etc. This is rather expensive procedure as it requires a full
production process comprising, among others, stamper fabrication, disc molding etc. It is

much faster and cheaper to make a test recording of the content of the disc on a recordable



used for recording/read out at the first information
| ayer (preferably |2=780nn) . Besides the above

worenvsioonsed use for maki ng a back-up of the ful PCODBWENS1253
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of a SA-CD, the record carrier according to the
HRaQBdgsknvent i on provides the possibility to

distribute small volunes of SA-CDs since the effior}!§2004/051253
for producing read-only SA-CDs are quite high and

expensi ve. Thus, instead of SA-CD ROM di scs recordable

rras‘éaf&l,n@armé RESId Eatler B&oidRE @ Mle Prethi ifvehiid c8AINBs RMBINA the
i nf ormat i en g/t}{;i &h i s much easier and cheaper.
bt

Ifﬂﬁhf’rl‘f@rpﬁ?ffﬁo %hrriers accor di ng to the present

i nvention can be used for authoring in the production
process of ROM discs. Before the start of a

| arge-scal e production of a disc, having e.qg.

audi o- conffeéninyentiprewidl npw bebxpéajned fradere detdil widtrefersade-telths
L8 Giwhifn t he disc works properly, for instance to
check if the content is correct and if the disc

provi des &iggbsywpPp shpmitical dayput of i aptipad recefl parrier @gqoeding; tg the

phves@@ure as it requires a full production process
conprisin ot hers, sta er fabr.icat

ol 6 ng ole: 2 RN Shelesd 8P @ pnr xR e FepoeR oge
treptd cmieoxodmmggmfthetnh\enmment of the disc on a

recor dabl ? W&h%sgﬁlgé%nca cons p%flé g'al.ca etusec{ ﬁ)r L grst

carrier. e rec arrier acco present
iipformtipolayas.an t hus be used in the aut hori ng process of

an SA-CD (ﬂgsg sho&g fhe ?r%ﬁl&hb&gf a%ﬁ'mf&%‘éﬁ&%ﬁ%@h V\ﬂ?g% ikBctric

nmore detail wth reference to t draw ngs in
mHgor layes g™ schematical |ayout of an optical record

carrier aq;rgos sHoRg th @ardsh@sibmyamd firNaforltiabon 1dyed HANS S
schemat i cal ayg%,%%t of a portion of another enbodi nent

Sfelegiric grigerd @ adcording to the invention, Fig. 3
shows t heFigpé shoak the casmnasibisofake fsttiyfrinzadn layeewlis £ g etal
tn'ﬂ%orflﬁar%t?k@f ormation layer, Fig. 4 shows the

Fansim ssion of a first information layer with a SiC
di eI ectrl c mrror layer at 780nm Fig. 5 shows the
transm ssion of the first information |layer with a SiC

dielectric mrror |ayer at 780nm and _ )
A schematic layout of a first embodiment of a record carrier according to the

present invention is shown in Fig. 1. Seen from the side at which a recording/read out laser
beam L having a wavelength X is incident, the record carrier comprises the following layers:
- a first transparent substrate layer, for instance having a thickness of
approximately 0.6mm;

- a first at least semi-transparent recordable information layer 2 having a high
data density and including an organic dye material as used for information layers in DVD+R,
for instance having a thickness of approximately 80nm;

- an adhesive layer 3;

- a second transparent substrate layer 4, for instance having a thickness of
approximately 0.6mm,

- a second information layer 5 including an organic dye material as used in
information layers of CD-R discs and having a lower data density than the first information

layer 2, for instance having a thickness of 150 nm; and



Fig. 6 shows the transm ssion of the first information
layer with a Ag netal mrror layer at 780nm A
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10

15

20

25

30

carrier according to the present invention is shown in
FereNLobogspeen from the side at which a recording/ead
out | aser beam L having a wavelength | is inci deh
the record carrier conprises ghe follow ng layers: a
first transparent substrate |ayer, for instance having
a t hi cknessowt lagppr oxi mately 0.6nmm a first at | east

i -t t d f h
2t g dad BRGNS TSR HODBIR YO G2 SPGANG i pareentanse
nfat @pioﬁﬂiatmcdn&ﬁ@isufcm whicl generalyiabn inchgefugthdr tayBVDudR asf or
ﬁéc%c% r{%ﬁ‘&’ er%éffVe liyer%%v ?c‘?i%rg%)t sﬁ&l%{ 1‘% e%,]w?tfo% ?@?9@‘9 safe]

tran
I ayer 4, de)¢ pasition aﬁb%senmd |1nfgmatlmlﬁayekheslstermﬁned by the total

%Q&a@?ﬁﬁcﬂ%@&ﬂheQWg S Bkstre lﬁyee?sol%d b Qﬁ@tﬁé‘%ks% léy@b’ £he. She position

including an organic d material as used I'n
i Hthsisprand fermatipn fayergris é!mr@neﬁ ycthe opHep! depih: Agdia e Gweps ds

Oatlereitheingitdtds thelrad pirh&” the dofplex ?fr&ﬁlgahhﬁm%g)é aﬁLs%cong g 2

i nst ance i ckness o nm an

St S t0 s B EN5ED %94 TG eyEhner: P AL opanen he
rmtsneﬁh dflﬂl&tsedohdémfdﬂlflﬂfomhiyem’is inay eptical, depth dépeh &BAMO0. B Svhich
CRRERER b Eorh B RO ARIT A Fori SE0E HhaEhAG St P
ohoe‘{'eemnrall @)s (FDrshlptratg thickedss b2 mimand C@ysebsyamf@wvaméembﬁ)
Sﬁl@WBllc'anhlglhgss nkd rs%le\ﬁht'mllel ﬁf lthé/ ﬁn%t 1§§K§aﬂo;{— ﬁ?ergqgk gﬂoﬂ@ bé)f

the second information | a eterm he

tSopikr toddR:ideémr 1t2wrr%*iér§és@e@ °Vf~‘ ﬁ%ﬂ%%ﬂ%adb‘g%tpa?féeq %wwgwai

adepkh 4f BOSkcdlaanfGIRASH MRer H@WE posdbly difRrent BRachAShidiceybf e
t he second |rﬁformﬂ%|on | ayer 5 |s determ ned by the

OB Afhetigpti sulstrge layery g4 + 3 d3 wherein n indicates

t he real parreadodut drldeec@alinglo€atd @ fiicdidt inf@miatiahdXyef 2 &fsdr béam
1& use‘% ?lgv(?r%d;%r?v]}gral%q%Q Ov%gfgeg%th g”l ofg%promm%tgg%?(ﬁ]m as;i:jéous%fi in DVtD+R

ttmin@wwhlla for erfad-pitand weadidg ofribie rlrmlat segend|igfyeratien layer p p laser

Har? Qtlé &‘s@& rg@ﬂBlP hmg‘ge&fnd Jva\%@Qgtﬂr A dﬁab&&uﬁﬁay |7§(§1m| aQ lsehged

Optl cal |§ t he second i nformation a er
jig degﬁg}}ne gY-Ageklgstien lpysl of the information layers 2 and 5 at the respectlve

wavelength should be at least 15% and 58% respectively. To achieve this for the second
information layer 5 it implies that the first information layer 2 must have a high transmission
value T at the second wavelength A, used for recording/read-out of data on the second
information layer 5, i.e. at 780nm. In a preferred embodiment the dye material is therefore
selected such that the real part ngso of the complex refractive index figso is at least 2.0 and that
the imaginary part keso of the complex refractive index figso is smaller than 0.3 at a first
wavelength A} and that the imaginary part kg of the complex refractive index fizg is smaller
than 0.1 at the second wavelength A,.

Furthermore, it has been shown to be advantageous that for the thickness of

the first information recording layer 2 it holds: A;/8n < d < 3A,/8n in case of a non-metallic

semitransparent reflector layer adjacent the first recording layer or A,/8n < d < 501/8n in case

of a thin metallic semitransparent reflector layer adjacent the first information layer wherein

?T/IBZOO4/051 253
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conventional CDs (CD substrate thickness 1.2 mm and CD
substrate refractive index 1.55). The optical

for the firstPCT/IB2004/051253
information layer 2 this should be simlar to CD: d*n
N30 1. 55. The above calculations allows to
correct the physical depth of the second |nforrmf’?U
| ayer due to possibly different refractive inidices of
t he spacer, adhesive, and substrate | ayers. For

& @sC{h@Nivel@{ﬁ’g% s8E RF RkotGinQfeadlBitdf dafh IR thrdt irFérmation layer 2, thus

formatjon Wgwe/r 2 a |laser beam L is used having
ptgb‘f‘%‘?’"ﬁ% PenedSiel ength |i of approxi mately 650nm as

| s used il ;B\ﬂahlaf hre@kuadthgy)f wecdre cdrtar acaaaiﬂrgouthe aivehtion is
lge?nrag (@ﬂgshonfn malgl%ls A dl t%lrs eerfllic’o%%%ﬁtd an ap leas{ srtre%ti trgl%garg% ﬂec?orqayer
V\blv eﬂowdgt tetv@enthe fippintxiatah &lygr 27é\8®rh1pmeagnd wbstrgte dhyent, GBI fist
f .
| BRI Rt S LI 3 b LR, AL g i
aﬂCI'l‘dé aéélthlsl%yaﬁdncs shavingop e pyrpes 9f e. gréef'a@mﬂére@mﬁlpétuﬂ@g,

t Jhemie & @@mﬁlty | 6. af mmu @@ndt&ﬁ/tﬁcft the aaﬂeswm}elr 8% ﬂrmaedtdaenot
first informatiaon nmust ve

t O Rytsan beplsg dgfqat ﬁ‘}/"a"ﬂe‘et%‘é aé’é‘@&ﬂ*ﬂ ewﬁeﬂém%ﬁd\mwzeru@é groove
fsﬂﬁctme 6ﬂhdsung/afee@dr Du;twealfas ﬂhaﬁa;t aforthdtien &gerczrndd the addmonal
yer 5 ref er
TSR R ? B s e pd s D BT RBi St o
tHaging & Hepthrgoatl thpdirdt id&matiadn lityhe2 lpo diffeent thieknesses, & fist thiokless

fi @i i
ok ‘*H*“’S%onf,#’é’i‘é"éz o B L O P BT Bt
CRrepver Incoptrapts the pddjtional igfleptoy layen dsubpantiaias @ﬁﬁgiantahlylmess dr.

PAbideksd 8&alafgoddf§egn§19 Eimheavavélafgmq fuded %r'r&q%t/rggo&ﬁng SF the first
snaller than 0.1 at the secon

FOCEHEPHBYE 2 aﬂf’"%ﬁ?“lﬁ’é N ‘@I%%ﬁe %{\%M‘B%S“é'g%‘r@ K585 A&

f@yesnjresinhi edpareing oafthetdhﬁlla‘dlsraat desigh.or mati on recordi ng

| hol d
ngﬁe:‘retza: ltl\/lorecc))verh%)rf:flerredS values 1ithe t%FIcnesstes are Fucﬁ%hat 19%0195 for dfzci

ransparen el a
twiereirn thsthickreesodrd pfrgid| fay enfortmatldnlldySrfulﬁl&:thKcoﬁﬂltMrBHS inm <dgrg ' n

C@ﬁ% anf Tl?e tﬂlblhlgss { ﬂltlhe' p%rt%ﬁ gét\tvéeﬁ lﬁé%ﬁfo@ tsh&f?dc lLqu e IEange drg -

ger adj acent t first 1nfornmation

géudmm@mgmlﬁeﬁmt@%@am@i@asﬂeetor ayqri shayid be in the

Wanbg s engtd 12medpdridulak e&&& ¢br ng/gro%aeddegmtg aoefsodﬂkag ofgohhe
first informatjon | ayer

g ys for in tang elng
BEHA! SKMBBRL AU Y pé‘ﬁ‘cﬁﬁt?@ PHABTHT 2678 2008, by TO%aY f&r
aeeq)dis rgoind t he | nvent ion is schemat | cally shown in
Fig. 2. a tlj,i
Cem - v and e tieS PERPRAT Qb P2k of T8, psmaec st it
tfivg iffprmgtioni rm‘oahrrmtaclocprripalyleg thg f ahldfom@ws &gording the stflecdre
l ]%)éref A% camtd! sgenf &t rtlﬁtwavelength A =780nm used for recording/read-out of the
second information layer, n is approximately 2.0 and k is approximately 0, while at the
wavelength A = 655nm used for recording/read-out of the first information layer 2, n is about
2.4 and k is about 0.1.

Different materials can be used for the reflector layer 7. The transmission at a
wavelength of 780nm of the first information layer 2 with the additional reflector layer 7 for
different materials, in particular for an additional SiO; dielectric reflector layer, and

additional SiC dielectric reflector layer and an additional Ag metal reflector layer are shown

1§2004/051253



information [ayer 2 and said reflector |layer 7 formng

a recording stack, which could possibly include
waodashisnal | ayers (not shown) for the purposePOf/1B20gH/051253

reflection/transm ssion tuning, chemcal stability,

: shoul d be noted that the adhesive layer 3 is
Sf%oé!é%“ but not shown, but can be al so Ieftyou{:’CT/'BzOO‘“051253
conpletely in a partlcular enpodlnent Mor eover, the
groove structure of the substrate layer 1 as wel | as

1h@1efﬂg[n§§4 isRhds, m&bécﬁ%bl AMRAdirg Rk rtaﬂrhetoamctkﬁdspmluse of these
flector |ayer seen, the first

gt épar%vé*? “’1°kﬂ%§§ cagobgaﬁl%d @Wg@%ﬁﬁa{mswgs'an aérb%deglred

amtgket he first |nfornat|on | ayer 2 has dlfferent

Lglr frgﬁs\‘j’me[ﬁ% F]resent 1P\7¢é¥1t1c¥nhpr<§:vh gsﬁ g’ rzfc q técsagreg)% carrtleh  which can

5 porusdddor rhekinge dackt upef glecﬁdl\/c@stent bfia l@@h@rﬂ)a@tbrld SAECD. Furthermore,
Al LbiaRal or hli gL o = LR¥Elisulo 45 LUt Ab%aBS a@ording 1o he
constant thickness . I'n or 0 obtalin good S|gn§
altresei énvaptipn| SaiH digrther, PUCD sserdrariers eande sied A e Btheringprogess of
t@@ndk&§&ﬂ9giqtnﬂkgon | ayer 2 a good selection for the
groove depth is such that (1i/650)*50 nm< g <
(11/650)*180nm depending on the detail ed stack
desi gn. Moreover, preferred values for the thicknesses
are such that it holds for dR : wherein the thickness
dRG of said first information layer fulfils the
condition 145 nm< dRG n < 245 nm The thickness dRL
in the portion between the grooves should be in the
range dRG - 0.2*g < dRL < dRG - 0.5*g, while the
t hi ckness dx of the reflector |ayer 7 should be in the
range 5 < d < 120nm Particul ar values for the groove
depth g are 50nm < g < 180nm Practical exenplary
val ues of a particular enbodinment are: g = 80nm d i =
60nm dRL = 32nm dRG = 80nm Fig. 3 shows the optica
constants n, k of a typical dye material used for the
first information recording stack conprising the first
information layer 2 and the reflector layer 7. As can
be seen, at the wavelength | = 780nm used for
recordi ng/ read-out of the second information |ayer, n
is approximately 2.0 and k is approximately 0, while
at the wavel ength I = 655nm used for
recordi ng/read-out of the first information |ayer 2, n
Is about 2.4 and k is about 0.1. Different materials
can be used for the reflector layer 7. The
transm ssion at a wavel ength of 780nm of the first
information layer 2 with the additional reflector
| ayer 7 for different materials, in particular for an
additional SiCh dielectric reflector |ayer, and



additional SiC dielectric reflector |layer and an
additional Ag netal reflector |ayer are

W@ bwdnRISNL030884 PCT/ | B2004/ 051253 7 in the fipCr/mRod/051253
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5 and 6, respectively, depending on the reflector
thiNgkAess. By use of these diagrans an appropriate
t hi ckness can be selected such that the transm s
is in the desired range. The present invention
provi des a recordable optical record carrier which can
b aisgd for making a back-up of the full content of a
read-only hybrid SA-CD. Furthernore, small vol unes of
hybrid SA-CDs can be distributed by use of record
carriers according to the present invention. Stil
further, such record carriers can be used in the

aut hori ng process of hybrid read-only SA-CD

%ISCS PHNépsqggﬁ BQT IBZ 04/051253 8 CLAIMS: 1.

ecor dabl & *BPtPEQP" PEEST aEb?FF‘?”b"PS‘B%nprusu ng: - a
f-iarfgst transpangip subgtrite layeb@),r at e Iayer (1), - afirst
RS Y RARER S0 bk AL ARR o W8 R e o ot B i
Jrvingigbigle datrstdragy capacily, second t r anspar ent substrate

Iqxg%nég&mmnm@h@§ﬁ@ngm;@pordable informati on | ayer (5)
i ncl udi ng an_or eri al haV|2§ a | ower data

StaéFCé’Q%’eE%{E?Q&"E 9mtaﬂ%{h'a>§a£5a "Muﬁlgg an Qfeasicre Materi3l §gdne a lower
(@, stopdgel capadity @AM &4id fiSifforn{aipn laver (FRem@r d carrier as

cl ai me 'Q claim1, wherein said first information
r£f8W“g%? 5 an information layer as used as LO ayer

in a dual -layer DVD+R disc. 3. Record carrier as

“d ai med I Iﬁegﬁrcﬁéame}?s c;lanﬁedsiwgﬁ]?nei th?r@:analﬁ hI[SlSlq’lfO][matIO{l ]aaer 2)is

informati on layer ex re

i andifrmation lpyer asjusgd aatoéi)'ﬂiilit@ﬂuahbv@wmlﬂc and a second
conplex refractive index n 2 =nu - i k uat a second
wavel engt h | a_thickness d, an optical reflectiaon

2
vl e R Aeccahiagier pyelimetio dREnGYT? 1 herameri LS pipTRaspn layer

te s ar'ﬁsb‘doﬂ@ley adfid@ivd thded m, Saingl -SieGoNd finbwaleRAGH 1, add a second
wher ei n_t he f8|LOMAng condi ti ons, ar

d:or;?glex relt_IEIact1>e 61 xz anasl 2 t a &econéidvaféger{ggll xf&,'d;l tﬁig%ﬁgéqigtical
ireflectien valua §eatofid ﬁrsi \83velenglih ?q abdl an/ @rital fradsmiskien veduetTh et said

second wavelength X, wherein the following conditions are fulfilled: T, > 0.76 ,R; > 0.15,

n = 2.0,k <0.3,k;<0.1 and d is in the range of 4,/8n; £ d < 5A;/8ny, A being the

wavelength of a radiation beam used for recording information in the first information layer
(2) and A, being the wavelength of a radiation beam used for recording information in said

second information layer (5).

4, Record carrier as claimed in claim 1, wherein said first substrate layer (1)
comprises a guide groove having a depth g, the guide groove being present at the side of the
substrate layer adjacent said first information layer and wherein said first information layer
(2) has a complex refractive index n =n-1i k at a wavelength X of a radiation beam used for

recording information, a thickness drg in the groove portion and a thickness dgy. in the

éﬁ}'lalﬁ2004/05 1253



wavel ength of a radi ati on beam used for recording
information in the first information |ayer (2) and

waomosigiostie wavel ength of a radi ati on beam useddToiB2004/051253
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recording information in said second information | ayer
(BYNLGBO3%Record carrier as claimed in claiml, whepein o, os o c,
said first substrate layer (1) conprises a guide

groove having a depth g, the guide groove being

present at the side of the substrate |ayer adjacent
sRArdpnibetween thegraevisn s1idaropygydepth g helngiin dheainge §é656)*60 ns < g <
|m€50mhﬁmlﬂ1ﬁ)é%res§e%)mms a conplex refractive index n

=n- i k at a wavelength | of a radiation beam used

for recording information, a thickness dRG in the

gf OOVe pPOrRet@d catidt aﬁclilhﬂe(ﬁiﬁm&ﬁﬁ4 OvheRintthexk Hﬁﬂe%ﬁ@gfjsald first

b d
gr oovas%rggﬁrgg]leg% theﬁg?c{\t'(l“ﬂés P'gfwg‘ee?ﬁ 7t 2‘% r ggvﬁfn <SSI <

(I/650)*1 80nmwith | expressed kn nm 5. Record
carrier a
d@RG of sal% Jfr?%agt?gan{'%?lh(g{tn @al‘}n ﬁ?reé‘? h’F Sft!wfwell(?’ﬁgi‘ s
CBRAWiKiMatsty 609 smapd the gprend W?Véien@ﬂlgnz ﬁmpprGXImRel(YdBanm arrier
as clainmed in claim3 or 4, wherein the first
&gvel ength |i is_approxi mat el y 650 nm and the second
vel engt RePrq carigh oy dimphin glain iz ahergimsaid secpusldipformation layer
0@y is breihforBatioh Ry éraslusedinG @-Ridkc. Wherei n sai d second
information layer (5) is an information |ayer as used
in a CDR disc. 8 Record carrier as clainmed in claim
B. wher ei Rewad chrrfer psstlairaerdn slaindl, S@erein dai ARG 34i@ sdcayder S

(R 240, 9,10 PHREEAL BLUE 195 Bl 05 8

c‘é‘?sfai“%ﬁ“yﬁ§"@1‘al med in cI aimi, furt her conprising an
addi ti onal sem t ranspar ent refl ector layer (7) between
aldflrs ormation | ayer (2) and said second

ubst r at e ‘i&’ Frrends, C‘*ﬁ"ﬁedp%x?lﬁlfnclu fugthergogprisingep pdditionplserjir
ltaysparemadictof layet () BetWéen Mi&HOT inBrid@ib@laldr €2)Thd £ sedBY €T

rmlggate rayerg4) in particular a dielectric mirror layer made of SiO> or SiC or a metallic

mirror layer made of Ag.



