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carrier, such as a DVD+R, in particular to a

singl e-1ayer DVD+R, which is adapted for high-speed

recording of data thereon. At present, the

devel opnent of a hi gh-speed DVD+R standard has a high

5 priority. Current dye-based hi gh-speed DVD+R nedi a

exhi bit reasonabl e performance up to 4x or even 6X.

THritepeameptionbreegihesrrichorbigespeediieecrgiet t i ng more and nore

narrow at higher speeds. It is believed that at the

hi gh powers required for high-speed recording

del am nation occurs at the dye-netal interface, i.e.

at the interface between the recording | ayer nade of

an organic dye material and a netal reflective |ayer

provided for cooling of the recording |ayer. 10 These

probl ens b seewdnesionselasout wikengroptdabierord yartia, such as a
v
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above-mentioned delamination problem.

US 5,718,961 discloses a phase-change type optical disc in which a first
dielectric film, a second dielectric film, a recording film and a reflective film are sequentially
stacked on a substrate. The thickness of the reflective layer can be in a broad range of 10 to

120nm. By use of ZnO-BN as material for the first and second dielectric film a high
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di ssipated to the reflective layer. 5 1t is an object
of the present invention to provide a wite-once
optical record carrier which allows higher recording
speeds but has a reduced tenperature gradient at the
interface between the recording | ayer and the netal

reflective layer to avoid nmechanical problens such as
despriing iensitivity, ant Hienad bptiity cindeaetinved; pfl igglowrdapadgutng t he

REBRIBR carl BMERAL @Bsi2)d o WL fehi&ni0Oegr. 10 optical record
carrier as claimed in claiml conprising: a substrate

| ayer, a recording |layer of an organic dye material on
top of the substrate Iayer and a netal reflective

| ayer of ?t thi &pr}ei@w ?ﬁ%en%"’ 721 I,%g?nrrt]o %H)Vltdg Ewnte prees Op{lﬁal record
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Thi s mnlla@@ﬁuﬁﬁ@ngchanlcal stress and thereby 20
prevent del am.na It has. thu ogni_z t
a deterio Fé‘icf’rgwg ga?ertoﬁ an BTN mat%n? gt rog@o 9“(5’ ftﬁaged%‘%eg%lg
may act ualkimgtal rectveelagenef dthnglmes:srbeked 76 ewendiprrd the recording

H%%;ornance This means that by this invention it is
proposed to do the opposite fromwhat experts in this

fiel d comfbninyentipyels pasedeonybe findingrthat.sewrary te spmpery believe, a

hay e o@th'é @rﬁc@cﬁgk Gﬂhé xﬁé‘tﬁrx ARG lé%r cﬁﬁ‘b@z{dgﬁﬁ’dg%ugjdﬁhas been found
materi al or nmade of phaseC enaterla
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grg%)c ng sta Sk I%\z{ye actua y 1mp1 ove %e hig spéed recm@%g E)érgo%gﬁrce %is AWans that
by this invention it is proposed to do the opposite from what experts in this field commonly
believe both for record carriers having a recording layer made of an organic dye material or
made of a phase-change material.

Preferred embodiments of the invention are defined in the dependent claims.
While an improvement of the high-speed recording performance can be achieved by a metal
reflective layer thickness below 75nm, a further improvement can be achieved by reducing
the thickness even more below 50nm, in particular below 30nm.

According to another preferred embodiment an additional dielectric layer is
provided between the recording layer and the metal reflective layer. This dielectric layer acts
as a thermal barrier and can mimic the reduced heat-sink capability of the reflective layer.
The introduction of the additional dielectric layer, e.g. SiO,, ZnS, ZnS-SiO, mixture (e.g.
8:2) ,TiO; or an other dielectric material, slightly enhances the reflection of the recording

stack at the cost of reduced absorption. However, it can be foreseen further, to use a thinner
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This dielectric layer acts as a thermal barrier and
can mmc the reduced heat-sink capability of the
reflective layer. The introduction of the additiona
dielectric layer, e.g. SiQ2, ZnS, ZnS-Si 02 m xture
(e.g. 8:2) Ti2 or an other gielectric material,
slightly enhances the reflection of the recordlng
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in partic | .
r ecor di ngﬂsﬁgfer&e% lgartrs%\ltapfl\épthg {n@t?lh Lﬂe%‘éfvreg%yextcgﬂgitmgl &on 1sgsyoéf "
beétvevseg). Hoveevereether diategjalb supl ps Alngiu prrghepraptals C@éﬂfeluéﬁétaﬁ vell.
| ayer has a thickness bel ow 50nrn, in particular
bel ow 25nm A preferred nateri al for t he net al

reflective |ayer substantially consists of silver

(Ag) . HowerwemwerBibMelll ddotR ekRdised G bre agaifvith Aftrddte WO tHaer
tals can ge used as well. 10 The invention will now
a‘%‘?%fr‘éh“??& in more detail with reference to the

d raw ngs, Figlwhuivne hbwéi_‘inglrglrﬂs f&fa@@mmlﬁmlgbmAg d;nyera

DVD+R di s, vvbt éligg@aég%% fJgr Wmdz chuth]?a 1%98\93@]{@’3

marglnsfor a ayer
3a shows thie 31 chperthe nqmeer@wrstirsirlbuttqn@ﬁeramh@ng @Eﬁfpywmjeval to

%oﬂ@éﬁﬁgnai\%\ﬁglonée%coﬂ c%@lventl onal er te-once record
carrier; Fig b shows the tenperature distribution

after app |Fg,g ﬁlg sh@wE)@e mqatureé{ys@]lbuflgl aftgr 4pplying aGicrower level to

Op&m%hcero%@r QC&@EM& accaﬁﬁ@ rt&ﬂha Bredeft 1h¢éﬁt1cﬁ" esent
i nvention er mal |st ut|o f or

anot her erpb%égl?‘Pé‘ﬁttheleer‘BalrdEE@P%on forgng. errrﬁin ‘B e??
t@rﬁeha:cbrﬁmgm'ch@imyenﬁmg 5 shows the thernal

di stribut IFon 5fsl(1)orws e thermglrgl %nbuﬂon%%?ﬂ arg)?her err(l)godlmeme ocfo record
carrier according to the invention;
Fig. 6 shows a schematic layout of a first embodiment of a record carrier
according to the invention; and
Fig. 7 shows a schematic layout of a second embodiment of a record carrier

according to the invention.

Fig. 1 shows a typical power margin in case of a thick reflective layer, in
particular a 100nm Ag layer, in a DVD+R disc. Shown is the jitter in percentage over write
power in mW for leading and trailing edges of bits to be recorded on the disc. This power
margin needs to be compared to the power margin for a thin reflective layer shown in Fig. 2

where the reflective layer made of Ag in a DVD+R has a thickness of 10nm. As can be seen
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carrier according to the invention; Fig. 6 shows a
schematic layout of a first enbodi nent of a record
and 25 FPOI/IB2004/050542
shows a schematic | ayout of a second enbodi nent of a
record carrier according to the invention. Fig. 1
shows a typical power margin in case of a thick
reflective layer, in 30 particular a 100nm Ag | ayer,
in a DVD+R disc. Shown is the4jitter in percentage
over wite power in mWfor |eading and trallln%
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somewhat higher maxmlum temperature that is reached. The introduction of the additional

dielectric layer 5 further reduces the temperature gradient between the reflective layer 1 and
the recording layer 2, and thus reduces mechanical stress and prevents delamination.

The thermal distribution for a third embodiment of a record carrier according
to the present invention is shown in Fig, 5. Therein the reflective layer made of Ag has a
thickness of 30nm which still yields rather high reflection, but the thermal capacity is
reduced by a factor of 3.3. Nevertheless, also in this embodiment the thermal gradient
becomes less steep. Not shown in Fig. 5 is the dummy substrate that is glued by means of a
UV-curable lacquer on top of the thick reflective layer.

Figs. 6 and 7 schematically show two embodiments of record carriers

according to the invention. Fig. 6 shows an embodiment for which the temperature profile is



The thermal distribution for a second enbodi nent of a
record carrier according to the present invention is
W@ bawnoiumo Fi g. 4. Therein, conpared to the recPeTIB2004/050542

carrier shown in Fig. 3a, an additional dielectric

| ayer 5 made of Si Q2 having a thickness of 20nmis 20

provi ded between the reflective layer 1 having a

t hi ckness of 40nm here and the recording | ayer 2. Not

shomn in Fig. 4 is the dummy substrate that is gl ued
means of a UV-curable |acquer on top of the 40 nm
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thus r ed u cT%ﬂs emb@hamscﬁmwmn thedigurasvde forbe wedstseood as examples. A
dialn mﬁr&hgpemb-gh‘iﬁleﬁtg Qx{drfﬁxlthefj{/ﬁlgt{dnpUitth@tﬂlcfc&gseéaoftﬂ% diffbrent
enbodi nrent of a record carrier accord
pleEseaitvell Ay Bp seaprics @ddheavayision offugther dpyeryfpgrogsiliie. fThwinvention

r ﬁfﬂn@&tﬂhe\é@vdn@g@lfo &d&fpoﬁﬁ nf¥BSnsFor Wiklt-6460 @ﬁ&alqgcoMers in
whi ch s ag? he refl ec

o Vet etk capes Bghurellestipn B, (e,

Nenagablen Bl aglgision, &hrﬁler feflective I&Ieﬂﬁc‘b@ thssneind to Eﬂﬁﬁeﬂ; h@ b fRder

? aggcéﬁ% po%? glg rd; rg Lfcﬁ ant of ?a%gcaltlon c(:fstks) canvngé é)htgln% ga Sis
UV-curabl e | acquer on top of the thlck reflective

| ayer. Figs. 6 and 7 schematically show two

enbodi nents of record carriers according to the
invention. Fig. 6 shows an enbodi nent for which the
tenperature profile is WO 2004/ 100140

PCT/ 1 B2004/ 050542 5 shown in Fig. 5. In addition to
the three | ayers shown in Fig. 5, a second

pol ycarbonate substrate |ayer 4 (about 0.6 mm is
shown, which is glued by neans of a UV-curable | acquer
on top of the reflective layer 1. Fig. 7 shows an
enmbodi nent for which the tenperature profile is shown
in Fig. 4. In addition to the 4 |ayers shown in Fig.
4, again a second 5 polycarbonate substrate |ayer 4
(about 0.6 nmm is shown. The enbodi nents shown in the
figures are to be understood as exanples. A nunber of
further enbodi nents and further variations of the

t hi cknesses of the different |ayers as well as the
sequence and the provision of further layers is
possi bl e. The invention



provi des the advantage to get broader power nargins
for wite-once optical record carriers, in 10

wasogiteuk@r for DVD+R nedi a. Further, the possPOI/IB20§4/050542

10

15

20

to go to higher recording speeds is available. In
addition, thinner reflective |ayers cost less tine to
sputter, i.e. a faster fabrication is possible and a
reduction of fabrication costs can be obtained. WO
2004/ 100140 PCT/1B2004/ 0505426 6 CLAINS: 1.
Wite-once optical record carrier conprising: a
stbdiM%t e | ayer (3); a recording layer (2) of an
organic dye material on top of the substrate |ayer

(3); and 5 a netal reflective layer (1) of a thickness
bel ow 75 nmon top of the recording |ayer (2). 2.
Record carrier according to claim1, further
conprising a dielectric layer (5) between said

recor di ng wakehcd eblicaRdors 8drfer BBth@singef | ective | ayer
(1). 10 3. Recorq carrier according to claim 2,
wherei n s YPHPEIRE P c 1ayer (5) is of a thickness
bel ow 50 nfecardinglayet (25 uf @rordagic ay¥ Rberadn tép offRCMbSkate layer
c&&&&gr according to claim1, further conprising a
diél’ectric | ayer 15 between said recording |ayer (2)
and sai d substirefteetivie dayer(1)Y @ p thidknesRedov @ wapn fop pf the recording
aﬁngging to claiml1, wherein said netal reflective
layer (1) is substantially nade of a material of the
group consisting Ag, Al, Au, in particular made of Ag.

20 6. ReCOfddo/@@hirkibi@kcd®feb a1, ti@thel RmPRiskng AMIRERicNayer (5)
sai d net gflectlve f a thickness

al re I 1) i
b ‘T%%“S‘B‘? PFH‘FT m&laﬁ%{ﬁ%>iaeﬁ?a§dfng%%r%\#@e 1a?i?ﬁ<1>-

3. Record carrier according to claim 2, wherein said dielectric layer (5) is of a

thickness below 50 nm, in particular below 25 nm.

4, Record carrier according to claim 1, further comprising a dielectric layer

between said recording layer (2) and said substrate layer (3).

5. Record carrier according to claim 1, wherein said metal reflective layer (1) is

substantially made of a material of the group consisting Ag, Al, Au, in particular made of Ag.

6. Record carrier according to claim 1, wherein said metal reflective layer (1) is

of a thickness below 50 nm, in particular below 30 nm,



