1 Rewritable optical storage medium and use of such medium 11 July 2006 The invention relates to a
rewritable optical storage medium for erasable high data rate recording by means of a focused
laser-light beam, said medium comprising: a substrate; and a stack of layers on the subistyaté0gvhich
stack includes: a first dielectric layer; a recording layer of a phase-change material comprising an
alloy consisting. 5 of Ge, Sb and Te; a second dielectric layer; and a metal reflective layer. The
invention ﬁ&?@?ﬁ&(’fﬁlfﬁéﬁ A% G R BRI YRGB Yium in high data rate applications. 10
An embodiment of an optical data storage medium of the type mentioned in the opening paragraph is
known from United States patent US 5,935,672 filed by Applicants. An optical data storage medium
based on the phase-change principle is attractive, because it combines the possibilities of direct
overwrite (DOW) and high storage density with easy compatibility with read-only optical data storage
systems. Data storage, in 15 this context, includes digital video-, digital audio- and software-data
storage. Phase-change optical recording involves the formation of submicrometer-sized amorphous
recording marks in a crysiallinenteaordingdayarresingisdoptisatstetagy ety digh foweksibsemight beam.

During recording of information, the medjum is moved. with respect to the focused laser-light beam
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can be redtigk dntvigathepplicstiate, by a relatively low-power focused laser-light beam. Reflection
differences of the amorphous marks with respect to the crystalline recording layer bring about a
modulated laser-light beam 11 July 2006

10 An embodiment of an optical data storage medium of the type mentioned in

the opening paragraph is known from United States patent US 5,935,672 filed by Applicants.
An optical data storage medium based on the phase-change principle is

attractive, because it combines the possibilities of direct overwrite (DOW) and high storage
density with easy compatibility with read-only optical data storage systems. Data storage, in

15  this context, includes digital video-, digital audio- and software-data storage. Phase-change
optical recording involves the formation of submicrometer-sized amorphous recording marks
in a crystalline recording layer using a focused relatively high power laser-light beam. During
recording of information, the medium is moved with respect to the focused laser-light beam
that is modulated in accordance with the information to be recorded. Marks are formed when

20  the high power laser-light beam melts the crystalline recording layer. When the laser-light
beam is switched off and/or subsequently moved relatively to the recording layer, quenching
of the molten marks takes place in the recording layer, leaving an amorphous information
mark in the exposed areas of the recording layer that remains crystalline in the unexposed
areas. Erasure of written amorphous marks is realized by recrystallization through heating

25  with the same laser at a lower power level, without melting the recording layer. The
amorphous marks represent the data bits, which can be read, e.g. via the substrate, by a
relatively low-power focused laser-light beam. Reflection differences of the amorphous

marks with respect to the crystalline recording layer bring about a modulated laser-light beam



2 which is subsequently converted by a detector into a modulated photocurrent in accordance with
the recorded information. One of the most important requirements in phase-change optical recording is
a high data rate, which means that data can be written and rewritten in the medium Mitluly 26@6 5 data
rate of at least 25 Mbits/s. Such a high data rate requifes the recording layer to have a high
crystallization speed, i.e. a short crystallization time, during DOW. To ensure that previously recorded
amorphou SIS RS Y FRily,AaHEriss aNAir ISes iReermastlE  APatoTHIISP R\ A SOpY B
crystallizatigithspees: tedadishthewetocity of the medium relative to the laser-light beam. If the
crystallization speed is not high enough the amorphaqus marks from 10 the previous recording,
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high data rate optical recording media, such as |n disk-shaped CD-RW high speed, DYD-RW,
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phase-chabige tipehcanpeitesa diskbbheyiedosubsthatenoarnyihgre statiskfdayelis sewsisting, in
succ?§ Sio%’eggr%tgicl)’rslth?ig%l%%%?t}ll _%itgl Versatile or Video Disk+RW and -RAM, where RW and
RAM refer to the rewritability of such disks, and Digital Video Recording optical storage
disks, where red and blue refer to the used laser wavelength. For these new disks, the
complete erasure time (CET) has to be lower than 40 ns. CET is defined as the minimum
duration of an erasing pulse for complete crystallization of a written amorphous mark in a
20  crystalline environment. The CET is measured with a static tester. For DVD+RW, which has
a 4.7 GB recording density per 120 mm disk, a user data-bit rate of 26 Mbits/s is needed, and
for DVR-blue said rate is 35 Mbits/s. For high speed versions of DVD+RW and DVR-blue
data rates of 50 Mbits/s and higher are required. The data rate for Audio/Video (AV)-
applications is determined by the AV-information stream but for computer-data applications
25  no restrictions in data rate apply, i.e. the larger the better. Each of these data bit rates can be
translated to a maximum CET which is influenced by several parameters, e.g. thermal design
of the recording stacks and the recording layer materials used.
The known medium of the phase-change type comprises a disk-shaped
substrate carrying a stack of layers consisting, in succession, of a first dielectric layer, a
30 recording layer of a phase-change Ge-Sb-Te alloy, a second dielectric layer and a metal
reflective layer. Such a stack of layers can be referred to as an IPIM structure, wherein M
represents a reflective metal layer, I represents a dielectric layer and P represents a phase-
change recording layer. Said patent discloses a compound GesgxSbag.a0x T€60-10x 1N Which

formula 0.166 < x < 0.444. Stoichiometric Ge-Sb-Te materials falling within the mentioned



30 recording layer of a phase-change Ge-Sb-Te alloy, a second dielectric layer and a metal reflective
layer. Such a stack of layers can be referred to as an IPIM structure, wherein M represents a
reflective metal layer, | represents a dielectric layer and P represents a phase- change kded0lsg layer.
Said patent discloses a compound GesoxSb4o-4oxTe$vaox in which formula 0.166 < x < 0.444.

Stoichiometric Ge-Sb-Te materials falljng within the mentioned 11 July 2006 3 ran
Ge2Sh2 T8 e s éif e € 7B iy Al TOE DS RANG 8idk RUBRAN Gleribrienic

com DOS|tlm&ﬂﬁﬁl@tﬂwe&ﬂ;§@%@ﬂﬁﬁé&é&drﬁfM§mﬂBﬁa&ﬁﬁimmsihm’?ﬁﬁiaﬁl ;BP@deTé@,eIefﬁééﬂﬁ ofa
written amorphous mark occurs by nucleation in tqb e mark nd S bsequerh growth. ccording to said

patent the +h8fe§%aar%; (& VIR I R1OGRAES B0 Y éagm qHOthipg %é‘%at}b 445 nm and then

tends to begbseguart@nsiaht neosrfithey singigase efditERyesifdakpess B &y@lue@é@b@upso 60
ns. A ghlckness range between 25 ar#d 35 nm hﬁ?s been clajmed for use in TC?E a [ate recording.

Whenthe TAFERFERE 5 ]§ SHHRAQ T2y P BBESRAL LHRIRPEAAMSE SR0sH Ses to values

above 80 nscréfie kRawnJasatditgsnedivvaiRoyBomibim N (sEA mﬁccl&lee@wdg%galayeemfzﬁlo about
50 - 60 its an

the CET tends to |n ase goi maller recording ert ic ses. Eqr multi
vording 1003 SP AT SRR 1 G AL e ULAIDEE PRRCA G e e b ek s Ab he
recording/reachitig galaeer @%b%mhﬂaa}mim/ﬂﬂythagﬁwpim’ewwgsmmw@ ADOIEIRO 1i6. allow writing
and reading in further r ayers. A relatiye h optical transmission .of ther cordin er can
oy b atioved when L NS G O AT S A BT PES i SR P TE R hosses
of 2510m atbesssihe AOmE mfdhl@elmﬁwmﬁdedwﬂmmegaﬁg to saklks webichiagddesstbiskabledor high
data rate r eEcordl &9 It |s ect 0 aﬁjhe invention to cgéa a rewrita leo tlcal 5%9@3 edlum 20 of
the kind deseriBe rr??ﬂr eé%? AGARE, %é%ﬂ?éla CORHY 8K “r% HICKNES 8§N§;r than
25 nm andmtﬁﬁ?o@f@@g(mmglmm-lrghkmm Miﬁblﬁlefﬁﬁlﬂ@hlghtﬂpfﬁiﬂ tremfﬁhm@nm isrdbject is
achieved in accordance Wlt the |nvent ééan olja]tlca storagfrerg? descrltfed in the opening

paragraphfowah RN ER Fﬁaedn i 1Elllalf aﬁ?)y composm ge%m%%“ﬁy the formula
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15 nm. However, at recording layer thicknesses of 25 nm or less the CET of the known medium

increases to values which are less suitable for high data rate recording.

It is an object of the invention to provide a rewritable optical storage medium
20  of the kind described in the opening paragraph, having a recording layer with a thickness of
lower than 25 nm and a CET of maximum 40 ns, making it suitable for high data rate
recording.
This object is achieved in accordance with the invention by an optical storage
medium as described in the opening paragraph, which is characterized in that the alloy has a
25  composition defined by the formula Ge,SbyTe, in atomic percentages, where 0<x<15,
50<y<80,10<z<30andx +y+z=100; and the recording layer has a thickness selected
from the range of 7 to 13 nm. These materials have a growth-dominated crystallization
process. It means that mark erasure occurs by direct growth from the boundary between the
written amorphous mark and crystalline background. Nucleation within the written
30  amorphous mark does not occur before this growth is finished. Surprisingly, the CET of these
materials first decreases rapidly with increasing the layer thickness and then increases again
upon further increasing layer thickness. The CET becomes shorter than 40 ns when the
recording layer has a thickness selected from the range of 7 to 13 nm. The thickness

dependence of the CET of the claimed Ge-Sb-Te compositions may be understood as



50<y<80,10<z<30andx +y+z=100; and the recording layer has a thickness selected from
the range of 7 to 13 nm. These materials have a growth-dominated crystallization process. It means
that mark erasure occurs by direct growth from the boundary between the written amiofpiya2@mark
and crystalline background. Nucleation within the writtén 30 amorphous mark does not occur before
this growth jflnlsh d. Surprisingly, the CET of these m HE %ﬁals first decreases rapidly with increasing
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15 In a favorable embodiment of the optical storage medium according to the
invention, the recording layer has a thickness selected from the range of 8.5 to 13 nm. In this
range the CET is lower than 35 ns which enables even higher data rates.

In another favorable embodiment of the optical storage medium according to
the invention the second dielectric layer has a thickness of 20 to 40 nm. An optimum

20  thickness range for the second dielectric layer, i.e. the layer between the recording layer and
the metal reflective layer, is found between 15 and 50 nm, preferably between 20 and 40 nm.
When this layer is too thin, the thermal insulation between the recording layer and the metal
reflective layer is adversely affected. As a result, the cooling rate of the recording layer is
increased, which leads to slow crystallization process and a poor cyclability. The cooling rate

25  will be decreased by increasing the thickness of the second dielectric layer. The CET is not
sensitive to the thickness of the metal reflective layer. Its thickness may e.g. be in the range
from 20 to 200 nm. But the cyclability is adversely affected when the metal reflective layer is
thinner than 60 nm, because the cooling rate is too slow. When the metal reflective layer is
160 nm or thicker, the cyclability deteriorates further, and the recording and erasing power

30  must be high because of the increased thermal conduction. Preferably the thickness of the
metal reflective layer is between 80 and 120 nm.

In yet another favorable embodiment of the optical storage medium according
to the invention the first dielectric layer has a thickness of 70 to 500 nm. When the first

dielectric layer has a thickness lower than 70 nm the cyclability of the medium is adversely



20 thickness range for the second dielectric layer, i.e. the layer between the recording layer and the
metal reflective layer, is found between 15 and 50 nm, preferably between 20 and 40 nm. When this
layer is too thin, the thermal insulation between the recording layer and the metal refflediiye2l@yer is
adversely affected. As a result, the cooling rate of the secording layer is increased, which leads to
slow crystallization_process and a poor cyclability. The cooling rate 25 will be decreased by increasing
the thickndSe6iFthel B aﬁaﬁé?é%?ﬁéﬁeﬂ, POTHE BRI RO ISEHSIR &' o THE ROGELBYF the metal
reflective laygendisdhickgmsstmay e.g. be in the range from 20 to 200 nm. But the cyclability is
adversely affected when the metal reflective layer is thinner than 60 nm, because the cooling rate is
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the cyclability of the medium is adyersel ﬁ%l July 2006,5 affected. Thicknesses Jarger than 500 nm
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from such enmeliiberL_thealdse Elighh bkacads édaukedlentadhensdoardinghlayley aid a L, stack, in
15  order to have sufficient write energy and reading signal the Li-stack must be sufficiently
transparent. This is only possible when the recording layer of the Ly-stack has a relatively
low thickness of 25 nm or thinner. The L; stack, being the deepest stack, may have a thicker
recording layer because it does not necessarily have to be optically transparent. According to
the invention a low CET is combined with a low recording layer thickness which makes the
20  recording layer according to the invention suitable for use in a multi recording stack medium.

The first and second dielectric layers may be made of a mixture of ZnS and
Si0,, e.g. (ZnS)go(Si03),0. Alternatives are, e.g. Si0,, TiO,, ZnS, AIN and Ta,0Os. Preferably
the dielectric layer comprises a carbide, like SiC, WC, TaC, ZrC or TiC. These materials give
a higher crystallization speed and better cyclability than ZnS-SiO, mixture.

25 For the metal reflective layer, metals such as Al, Ti, Au, Ni, Cu, Ag, Cr, Mo,
W, and Ta and alloys of these metals, can be used.

The substrate of the data storage medium is at least transparent for the laser
wavelength, and is made, for example, of polycarbonate, polymethyl methacrylate (PMMA),
amorphous polyolefin or glass. Transparency of the substrate is only required when the laser-

30  light beam enters the recording stacks via the entrance face of the substrate. In a typical
example, the substrate is disk-shaped and has a diameter of 120 mm and a thickness of 0.1,
0.6 or 1.2 mm. The substrate may be opaque when the laser-light beam enters the stack via

the side opposite from the side of the substrate. In the latter case the metal reflective layer of



one of the L. stacks. E.g. in the case of a double stack medium with a Lo and a L stack, in 15 order to
have sufficient write energy and reading signal the Lo-stack must be sufficiently transparent. This is
only possible when the recording layer of the Lo-stack has a relatively low thicknesd bi@y po0@r
thinner. The L stack, being the deepest stack, may hage a thicker recording layer because it does not
necessarily have tg be optically transparent. According.to the invention a low CET is combined with a
low recordﬁ%a Sltﬁ%Hirﬁﬂl@ﬁ@%&t%?b‘h%%ﬁeﬁﬁé%ﬁ%ﬁ%wﬁﬁ f9p8PaRYTERY Y6 Hhe RVBKESACS Uitable
for use in ataaulis kegonddadstagomRdiwg. The first and second dielectric layers may be made of a
mixture of ZnS and SiO2, e.qg. Znsé%s]%(s 02)20. A(Ltergatives ar@ e,%%S%OZ, TiO2,.ZnS, A1IN and
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and is also called cover layer. For DVR disks this cover layer has a thickness of 0.1 mm.

15 Recording and erasing data in the recording layers of the recording stacks may
be achieved by using a short-wavelength laser, e.g. with a wavelength of 660 nm or shorter
(red to blue).

Both the metal reflective layer, and the dielectric layers can be provided by
evaporation or sputtering.

20 The phase-change recording layer can be applied to the substrate by vacuum
deposition. Known vacuum deposition processes are evaporation (E-beam evaporation,
resistant heat evaporation from a crucible), sputtering, low pressure Chemical Vapor
Deposition (CVD), Ion Plating, lon Beam Assisted Evaporation, Plasma enhanced CVD.
Normal thermal CVD processes are not applicable because of too high reaction temperature.

25  The layer thus deposited is amorphous and exhibits a low reflection. In order to constitute a
suitable recording layer having a high reflection, this layer must first be completely
crystallized, which is commonly referred to as initialization. For this purpose, the recording
layer can be heated in a furnace to a temperature above the crystallization temperature of the
Ge-Sb-Te alloy, e.g. 180°C. A synthetic resin substrate, such as polycarbonate, can

30 alternatively be heated by a special laser-light beam of sufficient power. This can be realized,
e.g. in a special recorder, in which case the special laser-light beam scans the moving
recording layer. The amorphous layer is then locally heated to the temperature required for

crystallizing the layer, without the substrate being subjected to a disadvantageous heat load.



Optionally, the outermost layer of the stack is screened from the environment 10 by means of a
protective layer of, for example, UV light-cured poly(meth)acrylate. The protective layer must be of
good optical quality, i.e. substantially free from optical aberrations and substantially lunitdyma (006
thickness, when the laser-light enters the recording stacks via the protective layer. In this case, the

protective layer is transparent to the laser-light and is also called cover layer. For DVR disks this
cover layer has a thicknHSE oA BT B FiFAR G BEIAT FAE PVHE P8 OHeRG layers of the

recording stackisnpaylaeer achieviel by asing aisbodovavelengibriasesdedboith a wavelength of 660
nm or shorter (red to blue). Both the metal reflective layer, and the dielectric layers can be provided by

evaporation or sputtering. 20 The phase-change recording layer can be applied to the substrate by
vacuum deposition. Known vacuum deposition processes are evaporation (E-beam evaporation,

resistant heat evaporatign from a crucilyle), sputtering, low pressure Chemical Vapor Deposition
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polyoarbonate, oan 30 HEMAIVEL) B FOAEE B A eG T ILBar AR S S Sa Gkt PAVEE, This
can he realizadcoedingr=y apeeialcrSbay gbs; n mdrigintase the special laser-light beam scans the
moving recording layer. The amorphous layer is then locally heated to the temperature required for
crystallizing the layer, without the substrate being subjected to a disadvantageous heat load. 11 July
2006 5 7 Higimgknsity recording and erasing can be achieved by using a short wavelength laser, e.qg.
with a wavelength of 660 nm or shorter (red to blue).
In Fig 1 shows a part of a cross-section of a rewritable optical storage medium
15 10 for erasable high-speed recording in accordance with the invention. Recording and
reading is performed by means of a laser-light beam 6. The medium 10 has a substrate 1
made of PC having a diameter of 120 mm and a thickness of 0.6 mm. An IPIM stack of
layers is present on the substrate including a first dielectric layer 2 of (ZnS)go(Si02)20 with a
thickness d,=70 nm, a recording layer 3 of a phase-change material with the composition
20  Ge;SbreaTe66 with a thickness dj, and a second dielectric layer 4 of (ZnS)go(S10;),0 with a
thickness d4= 20 nm and a metal reflective layer 5 of Al with a thickness ds= 100 nm. The
recording layer 6 having a thickness ds is varied between 4 and 30 nm. Results of the effect
of this variation are shown in Fig.2.
The phase-change recording layer 3 is applied to the substrate by vapor
25  depositing or sputtering of a suitable target. The layer 3 thus deposited is amorphous and is
initialized, i.e. crystallized, in a special recorder, as described earlier. The layers 2, 4 and 5
are also provided by sputtering.
The laser-light beam 6 for recording, reproducing and erasing of information
enters the recording layer 3 via the substrate 1. The amorphous marks are written with a
30  single laser pulse of power P, = 1.25 Py, (P,= melting threshold power) and duration 100 ns.
The erase power is P,/2. Note that alternative embodiments are possible in which the
substrate 1 is present adjacent the metal reflective layer 5 while the laser-light beam 6 still
enters the recording layer 3 through layer 2. In this case an optional optically transparent

cover layer of e.g. 0.1 mm may be present adjacent dielectric layer 2.



The invention will be elucidated in greater detail by means of exemplary embodiments and with
reference to the accompanying drawings, in which Fig. 1 shows a schematic cross-sectional view of an
optical storage medium in accordance with the invention, Fig. 2 shows the relation hétwéedMET (in
ns) and the thickness d3 (in nm) of 10 the recording la§er for Ge7Sb76.4Tel6.6 material. Example. In
Fig 1 shows a part of a cross-section of a rewritable q,1%tical storage medium 15 10 for erasable

on.

high-speed recording inl3dd8rddRE&RTRIRE RELBF ARG B FSAEHR G54 dER by means
of a laser-lighthermge. rtber dnadisyerOrbatha sihsbiate Gerpbde T PGshaving. Fdianeates of 520 mm

and a thickness of 0.6 mm. An IPIM stack of layers is present on the substrate including a first
dielectric |§§%W§%ft(frfrspﬁ%?§i6%¥b%ﬂ?‘§eﬁél€ﬁ8 LRSI e eyl g gnd 1
phase-chaggeasmaiesiahyition campasiiena2e e Aahkbot ieibGiwiih @i ckness iddrearnelof second
dielecgric layer 4 of (ZnS)so(Si02)20 with a thickness d4= 20 nm and a metal reflective layer 5 of Al

with a“thickiiess d5= 100 run. The recording layer 6 having a thickness d3 is varied between 4 and 30
nm. Results of the effectt sdhig variatianiareishavsydmidguidndherpbasenehanigerracording ldyar 3 is

applied to the substrate hy vapor 25 depositi r sputtering qf a suitable target. The layer 3 thus
coposted [SHMUTBADSEAN 104 G Y At T BRISAR FtFbar e WAt oarier
The layersezhbbdintkatsavétalsoderavitediynspistienpg ol e lggeinlghtchear b ibe Weondjngy
reproducing and erasing qf information enters the recording layer 3 via the substrate 1, T
norphout RERS SR RS LT TR Ao BTG O Er e 2 Ko B SRR LI
threstold pawer-amgikinatiaiddlbnexclude grapepowedizRintatNatadhabaltethal veoseixaciments
are possible in which the Sl:cfﬁtr,ate,;L IS present ad'acllent the, metal reflfﬁ%jve Ia¥er5whil? the

laser-light Behi 8 k" e NS theYeddy ﬁ&CFé%gﬁ & 8run§ﬂt Ig%srr?.tl?lx %géee éﬁsgb‘i?o%a? optically
transparenilwwakier ddyeaciotieigefitsl Thameay faet phesentddjacanidiciecikcitayen Zwidallyly 2006 8

different dependent claims does not indicate that a combination of these measures cannot be
used to advantage.

15 According to the invention an erasable optical storage medium is provided,
which is suitable for direct overwrite and high data rate recording, such as DVD+RW and
rewritable DVR, having a relatively thin phase change type recording layer with a possible
data rate of at least 25 Mb/s.



In Fig. 2 the dependence of the CET inns on the thickness d3 in nm of the phase-change recording
layer 3 for the compound Ge7Sb76.4Tel6.6 is shown. From curve 11 of Figure 2 it is clear that the
CET decreases rapidly by increasing d3 up to about 10 nm, and it tends to increasel $lbvijy2a0d
saturate at a low value of about 47 ns upon further incbease of 5 d3. It should be noted that the
above-mentioned embodiment illustrates rather than limits the invention, and that those skilled in the
art will be SEtY! 'sign many alternative embodiments without departing from the scope of the
appended claims. In the claims, any reference signs placed between parentheses shall not be
construed as limiting the claim. The 10 word "comprising” does not exclude the presence of elements
or steps other than those listed in a claim. The word "a" or "an" preceding an element does not
exclude the presence of a plurality of such elements. The mere fact that certain measures are recited
in mutually different dependent claims does not indicate that a combination of these measures cannot

be used tq.advantage. A% AgRISINGR. IS EBTIAIRRRAABIEARIGR! FigkagR MRdIT gREOvided,

which is suitable for direct overwrite and high data rate recording, such as DVD+RW and rewritable
DVR, havihy @eaapiefapisodHass-tighhbeapg)rsetstamdiy il Nigeapsdshle data rate of at least
25 Mb/s. 9 5 10 CLAIMG: Ll dubs @B?Qn]ci- A rewritable optical storage medium (10) for erasable high
data rate recording by means of a focused laser-light beam (6), said medium (10) comprising: a

substrate (1); and a sta@stclagéraysts wiethasshatate 1) whlirbsttiek ineludes: a first dielectric layer

(2); a kecording layer (3) of a ph@@ggphmm@@gWﬁQmprising an alloy consisting of Ge, Sb and Te;
a recording layer (3) of a phase-change material comprising an alloy
consisting of Ge, Sb and Te;
a second dielectric layer (4); and
a metal reflective layer (5), characterized in that
10 the alloy has a composition defined by the formula Ge,Sb,Te, in atomic
percentages, where 0 <x < 15,50 <y <80,10<z<30and x +y+z=100; and

the recording layer (3) has a thickness selected from the range of 7 to 13 nm.

2. An optical storage medium (10) as claimed in Claim 1, characterized in that

15  the recording layer (3) has a thickness selected from the range of 8.5 to 13 nm.

3. An optical storage medium (10) as claimed in any one of Claims 1 or 2,
characterized in that the alloy has a composition defined by the formula Ge,SbyTe, in atomic
percentages, where 6 <x <8, 70 <y <80, 15<z<20and x +y+z=100.

20
4. An optical storage medium (10) as claimed in Claim 1, characterized in that

the second dielectric layer (4) has a thickness of 20 to 40 nm.

5. An optical storage medium (10) as claimed in Claim 1, characterized in that

25  the first dielectric layer (2) has a thickness of 70 to 500 nm.

6. An optical storage medium (10) as claimed in Claim 1, characterized in that a

further recording layer is present in the stack having the same composition as the recording



a second dielectric layer (4); and a metal reflective layer (5), characterized in that the alloy has a
composition defined by the formula GexSbyTez in atomic percentages, where 0 < x <15, 50 <y < 80,
10<z<30and x +y + z =100; and the recording layer (3) has a thickness selected friutyth@xange of
7 to 13 nm. 2. An optical storage medium (10) as clairtted in Claim 1, characterized in that 15 the
recording layer Sf has a thickness selected from the range of 8.5 to 13 nm. 20 3. An optical storage
medium (116¥%[ aimed in any one of Claims 1 or 2, characterized in that the alloy has a composition
defined by the formula GexSbyTez in atomic percentages, where 6 <x<8,70<y<80,15<z<20
and x +y + z = 100. 4. An optical storage medium (10) as claimed in Claim 1, characterized in that the
second didlectric layer (Q)S?lgiaélﬁ}?&‘ﬁﬁ %tgféﬁﬁéflﬁ?m)&%}?%?fm §P€r8§%?ﬁ£ﬁ@ﬁ?‘ﬁ Y&s
claimed in@aim, ¥ocharairnized 8dhding e fidstiele dikbdaem(2) Misa thickness of 70 to 500
nm. 6. An optical storage medium (10) as claimed in Claim 1, characterized in that a further recording
layer is present in the stack having the same composition as the recording 10 layer (3). 11 July 2006
7. Use of an optical storage medium (10) as claimed in any one of the preceding Claims, for high data
rate recording with a data rate higher than 25 Mb/s.





