
;e3ex*u&&'l(4(**6`*T*JRAV1'O U2/U8-1157 PCT/IBfl2/U123U Rewaritable optical
data storage medium and use of such a medium   The invention relates to a
rewritable optical data storage medium for high speed recording by means of
a laser-Iight beam, said medium comprising a substrate carrying a stack of
layers, which stack comprises, a fist dielectric layer, a second dielectric
layer, and a recording layer of a phase-change material having an alloy
comprising Ga, In, and Sb, said recording layer being interposed between
the first and the second dielectric layer. The invention also relates to
the use of such an optical data storage medium in high data rate and high
data stability applications. 10 An embodiment of an optical data storage
medium of the type mentioned in the opening paragraph is known from
European patent EP 0387898 B1. 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 15 density with easy
compatibility with read-only optical data storage systems. 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 bean. 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 marl, 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   'O
02/118A57 PCT/1B02/U1230 7 which is subsequently converted by a detector
into a modulated photocurrent in accordance with the recorded information
One of the most important demands in phase-change optical recording is a
high data rate, which means that data can be written and rewritten in the
medium with a user 5 data rate of at least 30Mbits/s. Such a high data rate
requires the recording layer to have a high crystallization speed, i.e. a
short crystallization time, dining DOW To ensure that previously recorded
amorphous marks can be recrystallized during DOW the recording layer must
have a proper crystallization speed to match the velocity of the medium
relative to the laser-Light beam. If the crystallization speed is not high
enough the amorphous marks from 10 the previous recording, representing old
data, cannot be completely erased, meaning recrystallized, during DOW. This
causes a high noise level. A high crystallization speed is particularly
required in high-density recording and high data rate optical recording
media, such as in disc-shaped CD-RW high speed, DVD-RW, DVD+RW, DVD-RAM,
DVR-red and blue which are abbreviations of a new generation high density
Digital Versatile Disc+RW, 15 where RW refers to the rewritability of such
discs, and Digital Video Recording optical storage discs, where red and
blue refer to the used laser wavelength. For these discs the complete
erasure time (CET) has to be Lower than 30 ns CET is defined as the milumum
duration of an erasing pulse for complete crystallization of a written
amorphous mark in a crystalline environment, which is measured statically.
For DVD+RW, which has a 4.7 GB ?0 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. Another very important demand in
phase-change optical recording is a high data stability, which means that
recorded data remain intact for a long period of time. A high data
stability requires the recording layer to have a low 25 crystallization
rate, i.e, a long crystallization time, at temperatures below l00C. Data
stability may be specified e.g, at a temperature of e.g. 30C. During
archival storage of the optical data storage medium, written amorphous
marks recrystallize at a certain rate, which is determined by the
properties of the recording layer. When marks are recrystallized they
cannot be distinghuised anymore from the crystalline surrounding, in other
words; the mark is erased. For practical 



30 purposes a recrystallization time of at least 10 years at room
temperature, i.e. 30C, is needed. In European patent EP 0387898 B 1 the
medium of the phase-change type comprises a disc-shaped substrate of an
acrylic resin having thereon a 100 nm thick first dielectric layer of SiO2,
a 100 nm-thick recording material layer of a phase-change alloy, and a 100
nm thick second dielectric layer. Such a stack of layers can be referred to
as an IPI-   V1'O 112/U8-1CS? PCT/IB02/01230 structl~re, ~.vherein I
represents a dielectric Layer and P represents a phase-change recording
layer. Said patent discloses a recording layer of the composition
(InSb)8o(GaSb)~o, which has time of crystallization of smaller than l00 ns
and a crystallization temperature of larger than I20C. Modeling by
Applicants shows that this corresponds to a crystallization time of about 5
0.6 year at 30C (see example J in table 2). According to present standards
such a crystallization time is by far not large enough in order to be
usable as a recording layer in a stable medium. For complete erasure of an
amorphous marls, t<vo processes are lno~m, i.e. crystallization by
nucleation and crystallization by grain crystallite growth. Nucleation of
crystallites is a process where nuclei of crystallites are spontaneously
and randomly fornled 10 in the amorphous material. Therefore the
probability of nucleation depends on the volume, e.g. thickness, of the
recording material layer. Grain growth crystallization may occur when
crystallites are already present, e.g. the crystalline surroundings of an
amorphous mark or crystallites wluch have been formed by nucleation. Grain
growth involves the growth of those crystallites by crystallization of
amorphous material adjacent the already present 1 ~ crystallites. In
practice both mechanisms may occur in parallel but generally one mechanism
dominates over the other in terns of efficiency or speed. The term, which
is most frequently used, for defining the crystallization time is complete
erasure time. The complete erase time (CET) is defined as the minimum
duration of the erasing pulse for complete crystallization of a ~.;~ritten
amorphous marls in a crystalline environment, which is measured statically.
The 20 time mentioned in said patent is the CET. Said patent teaches that
the composition (InSb)so{GaSb)2o has a CET of smaller than 100 ns.
Experiments by the current Applicant show that this compound has a CET
value of 25 ns. Said composition is represented by a J in the ternary
composition diagram Ga-In-Sb of Fig. 1. 25 It is an object of the invention
to provide an optical data storage medium of the hind described in the
opening paragraph, which is suitable for high data rate optical recording,
such as DVR-blue, having an environmental data stability of 10 years ox
more at a temperature of 30C. 30 This object is achieved in that the ratio
of Ga, In and Sb in the alloy is represented by an area in the ternary
composition diagram Ga-In-Sb in atomic percentages, said area being of
quadrangular shape having the foIlo~.ving vertices T, U, V and W:   'O
02/08h;7 4 Ga36InroSbsa (T) GaloIn3~Sbs4 (U) Ga~6In36Sb3s (V) Ga~2In1oSb3s
(~'~r). 5 PCT/IBi12/111230 Sm.~prisingly, the alloys comprising
compositions within the quadrangularly shaped area T UVW in the triangular
ternary Ga-In-Sb composition diagram (see Fig. 1) show an archival
stability which is much better than alloys comprising compositions outside
area 10 TUVVi-'. Several experiments have shown that the compositions in
these alloys which are situated to the right of the straight line crossing
the vertices V and W and above the straight Iine crossing the vertices U
and V have stability values which are far worse than the values at the
other sides of these lines. It was further fotmd that compositions in these
alloys which are sittaated to the left of the imaginary straight line
crossing the vertices T and U are very stable 15 but have a CET of 50 ns or
larger which is mdesirable from a viewpoint of achievable DOW data rate of
the optical data storage medium. Further compositions in these alloys below
the straight line crossing T and V% have shown to be relatively insensitive
to laser-light power. This means that a relatively large amount of
laser-light power is needed in order to successfully write or rewrite data
in the optical data storage medium, especially at high data 20 rates which
require a larger medium speed relatively to the laser-light beam. At larger
wife and rewite speeds more laser-light power is needed. In most cases
semiconductor lasers are used for generating the laser-light beam.
Especially at shorter laser light wavelengths, e.g. lower than 700 mn, the
maximum laser pov~.~er of those lasers is limited and poses a barrier for
high recording powers. 25 Especially useful are alloys v~~hich are
characterized in that the ratio of Ga, In and Sb in the alloy is
represented by an area in the ternary composition diagram Ga-In-Sb in
atomic percentages, said area being of quadrangular shape having the
following vez-tices T, 



~, Y and Z; 30 Ga36In1oSb5~ (T) Gal.~In3aSbsa (X) Ga~5In32Sb~3 (Y) Ga~7In,
oSb~3 (Z).   'O U2/08.IG57 5 PCT/IB(12/11123U These alloys have the
additional advantage that the stability is even better while the maximum
CET is still lower than 25 ns. Compositions in said area are stable at
least 50 years at 30C. In a further refinement of the medium according to
the invention the first 5 dielectric layer comprises the compound Silly and
is present adjacent the recording layer, and in which y satisfies 0 < y <_
0.5. Using this material as the first dielectric layer has the advantage
that the optical contrast of the recording layer is enhanced. The optical
contrast Mo is defined as ~R-Ra~/Ry,, where R~ and Ra are the reflections
of the recording layer material in the crystalline and amorphous state
respectively and R,, is the largest of R~ and Ra. The 10 optical contrast
is an important parameter for reliable read out because it increases the
signal strength of the read Ollt signal and thus the signal to noise ratio.
The improvement can be explained by the fact that the real part of the
refractive index of the compound Silly substantially matches the value of
the real part of the refractive index of the recording layer in both
amorphous and crystalline state. Tlus causes that the relative difference
in the 15 imaginary part of the refractive indices of the amorphous and
crystalline state is enhanced. A further advantage of using a Silly layer
is that optimal optical contrast requires that the recording layer has a
thickness of at least 30 nm. Tlus possibility of using a thicker recording
layer has the effect that the nucleation rate is increased because of the
larger volume of the layer. The probability of nucleation is increased. A
higher nucleation 20 rate increases the crystallization speed of the
material and even higher date rates, e.g. during DOW, may be achieved.
i~loimally, using a thicker recording layer without an adjacent Silly layer
would decrease the optimal optical contrast. The crystallization speed can
be further increased when the recording layer is in contact with at least
one additional carbide layer, having a thickness between 2 and 8 nm. 25 The
above materials are used in a stack iI+PI+I or IITPI, where I+ is a
carbide. Alternatively a nitride or an oxide may be used. In the II+PI+I
stack the recording layer P is sandwiched between a first and a second
carbide layer I+. The carbide of the first and the second carbide layer is
preferably a member of the group SiC, ZrC, TaC, TiC, and WC, which combine
an excellent cyclability with a short CET. SiC is a preferred material
because of ifs optical, 30 mechanical and thermal properties; moreover, its
price is relatively low. Experiments show that the CET-value of an II+PI~I
stack is less than 60% of that of an IPI stack. The tluckness of the
additional carbide layer is preferably between 2 and 8 nnl. The relatively
high thermal conductivity of the carbide vvill only have a small effect on
the stack when this thickness is small, thereby facilitating the thern~al
design of the stack. In case a Silly layer is used as first  



V'O U2/118~G;7 6 PCT/IB()2/U1230 dielectric layer, a carbide layer behveen
the first dielectric layer and the recording layer does not or hardly
influence the optical contrast because of its relatively low thickness. In
mother embodunent a metal reflective layer is present adjacent the second
dielectric layer at a side remote from the first dielectric layer. In this
way a so-called IPIM structure, or in combination with additional I+
layers, an II+PI+IIVI structure, is formed. The additional metal layer may
seine to increase the total reflection of the stack and/or the optical
contrast. Furthermore it serves as a heat sine in order to increase the
cooling rate of the recording layer dtu~ing the formation of amorphous
marl,. The metal reflective layer comprises at least one of the metals
selected from a group consisting of Al, Ti, Au, Ag, Cu, 10 Pt, Pd, Ni, Cr,
Mo, W and Ta, including alloys of these metals. The second dielectric
layer, i.e. the layer between the metal reflective layer and the
phase-change recording layer, protects the recording layer from the
influence of e.g. the metal reflective layer and/or further layers, and
optimizes optical contrast and thermal behavior. For optimal optical
contrast and thermal behavior the thickness of the second 15 dielectric
Iayer is preferably in the range of 10-30 nm. In view of the optical
contrast, the thickness of this layer may alternatively be chosen to be
?~/(2n) nm thicker, wherein ?~ is the wavelength of the laser-light beam in
nm, and n is the refractive index of the second dielectric layer. However,
choosing a higher thickness will reduce the cooling influence of the metal
reflective or further layers on the recording layer. 20 An optimum
tl>ickness range for the first dielectric layer, i.e. the layer through
which the laser-light beam enters first, is determined by a.o. the
laser-light beam wavelength ?~. V~Then ~,=670 run an optimum is found
around 120 nm. In case SiHY is used the layer has an optimal thickness of
65 nm at ~,=670 imn. Again, alternatively, the thickness of this layer may
be chosen to be ~,/(2n} = 670/2 ~ 3 . S ~ = S7 tun thicker, e. g. a
thickness of 65 + 87 = 152 25 nm. The first and second dielectric layers
may be made of a mixture of ZnS and SiO~, e.g. (ZnS)so{Si02)ZO.
Alternatives are, e.g. Si02, TiOz, ZnS, AIN, Si3N~ and T,20;. Preferably, a
carbide is used, like SiC, ViIC, TaC, ZrC or TiC. These materials give a
higher crystallization speed and better cyclability than a ZnS-Si02
mixture. 30 Both the reflective layers and the dielectric layers can be
provided by vapor deposition or sputtering. The substrate of the data
storage medium consists, for example, of polycarbonate (PC), polymethyl
methacrylate (PMMA), amorphous polyolefin or glass. In a typical example,
the substrate is disc-shaped and has a diameter of 120 mm and a tl>ickness
V1'O 112/IIS~CS? PCT/IBU2/0123U 7 of 0,1, 0.6 or i .2 mzn. When a substrate
of 0.6 or 1.2 mm is used, the layers can be applied on this substrate
starting with the first dielectric layer. If the laser-light enters the
stack via the substrate, said substrate must be at least transparent to the
laser-light wavelength. The layers of the stack on the substrate may also
be applied in the reversed order, i.e. starting with the S second
dielectric layer or metal reflective layer, in which case the laser-light
beam will not enter the stack through the substrate. Optionally an
outermost transparent layer may be present on the stack as a cover layer
that protects the underlying layers from the environment. T his layer may
consist of one of the above mentioned substrate materials or of a
transparent resin, for example, an UV light-cured poly(meth)acrylate with,
for example, a thickness of 10 100 ym. Such a relatively tlzin cover layer
allows a high numerical aperture (NA) of the focused laser-light beam, e.g.
NA=0.85. A thin 100 ~m cover layer is e.g. used for the DVR disc. If the
laser-light beam enters the stack via the entrance face of this transparent
layer, the substrate may be opaque. The surface of the substrate of the
optical data storage medium on the side of 15 the recording layer is,
preferably, provided with a semotrack that may be scanned optically with
the laser-light beam. This sezvoh~ack is often constituted by a
spiral-shaped groove and is formed in the substrate by means of a mould
during injection molding or pressing. This groove may alternatively be
formed in a replication process in a synthetic resin layer, for example, of
an UV light-cured layer of acrylate, which is separately provided on the 20
substrate. In high-density recording such a groove has a pitch e.g, of 0.5
- 0.8 pm and a width of about half the pitch. 



High-density recording and erasing can be achieved by using a
shortwavelength laser, e.g. with a wavelength of 670 nm or shorter (red to
blue). The phase-change recording layer can be applied to the substrate by
vapor 25 depositing or sputtering of a suitable target. The layer thus
deposited is amozphous. In order to constitiito a suitable recording layer
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 Ga-In-Sb alloy, e. g. 1 SOC. A synthetic resin substrate, such as
polycarbonate, can alternatively be heated by a 30 laser-light beam of
sufficient potver. This can be realized, e. g. in a recorder, in which case
the laser-light beam scans the moving recording layer. The amorphous layer
is then locally heated to the temperatlzre required for crystallizing the
layer; while preventing that the substrate is being subjected to a
disadvantageous heat load.   'O 02/1)S~G;7 s PCT/1 B02/!11230 The invention
will be elucidated in greater detail by means of exemplary embodiments and
with reference to the accompanying drawings, in wluch Fig. 1 shows the
triangula~~ ternary composition diagram Ga-In-Sb in atom %, in wluch a two
quadrangular areas TUV`V and T~iYZ as well as points A to J are indicated,
Fig. 2 shows a schematic cross-sectional view of an optical data storage
medium in accordance with the invention, Fig. 3 shows another schematic
cross-sectional view of an optical data storage medium in accordance w -ith
the invention, and Fig. 4 shows a graphical representation of the data
stability or crystallization 10 time (t~) of the amorphous phase mwks of
points A, B, C, G, H, I and J as indicated in Fig. l as a function of
temperat<ire (T in C). Examples C, D, G, a.nd H (according to the
invention). In Fig. ? the rew~ritable optical data storage medium for
high-speed recording 15 by means of a laser-light beam 10 has a substrate 1
and a stack 2 of layers provided thereon. The stack 2 has a first
dielectric layer 3 made of (ZnS)so(Si02)~o having a thickness of l20 run ,
a second dielectric layer 5 made of (ZnS)8o{SiO~)~o having a thickness of
20 nm and a recording layer 4 of a phase-change material having an alloy
comprising Ga, In and Sb. The recording layer 4, having a thickness of 2~
nm, is interposed between the frst dielectric layer 20 3 and the second
dielectric layer 5. The ratio of Ga, In and Sb in the alloy is represented
by points C, D, G and H in the ternary composition diagram of Fig. 1. The
exact compositions are indicated in Table 1. A metal reflective layer 6 of
Al, having a thickness of 100 nm, is present adjacent the second dielectric
layer S at a side remote from the first dielectric layer 3. 25 A protective
layer 7, made e.g. of a laser-light transparent UV curable resin having a
thickness of l00 ~m is present adj acent the first dielectric layer 3.
Spincoating and subsequent W curing may provide layer 7. Sputtering
provides the layers 3, 4, 5, and 6. The initial crystalline state of the
recording layer 4 is obtained by heating the as-deposited amorphous
recording layer 4 in a 30 recorder by means of a continuous laser-light
beam to above its crystallization temperature. Table 1 summarizes the
results of examples according to the invention, 



wherein the composition of the Ga-In-Sb alloy has been varied.   ~'1'O
02/08-4GS7 Table 1  ExampleGa (at.%)In (at.%)Sb (at,%)CET {ns)Extrapolated
data stability (t~~ at 30C (years)C25255025> 1000D37.512.55011
1000G27.527.545865I-I481240726 PCT/IB02/01230 All examples C, D, G, and H
have an R;~ and R~ at ?~ 670 nm of 16 % and 6 respectively, The examples C,
D, G, and H are sih~ated within the quadrangular area in the terl~ary
composition diagram Ga-In-Sb in Fig. 1. The area has the following vertices
T, U, V 5 and W: Ga36In1 oSbsa (T) GaioIn3bSb5~ (LT) GaZ6In3~Sb3s (V) 10
Ga5~In1oSb38 (W). When in example D the material of the first dielectric
layer 3, which is present adjacent the recording layer 4, is replaced by
the compound SiHo 1, its thickness is decreased to 65 nm and the recording
layer thickness is increased to 31 nm, the amorphous reflection Ra 15
increases to 21 %. This has the additional advantage that the optical
contrast is higher. Furthermore the CET is shortened from 11 to 7 ns
because of the Iarger thickness of the recording Iayer ~. In this case the
amorphous reflection is larger than the crystalline reflection. This is
generally refewed to as low to high modulation. It is also possible to
obtain high to low modulation, in which case written 20 amorphous marks
have a lower reflection than their crystalline surroundings. A stack 2
having a 30 run (or I 17 nm) thick first dielectric layer 3 of SiHo,l, a 31
nm thick recording layer 4 of composition D, a 20 mm thick second
dielectric layer 5 made of (ZnS)8o(Si02)ao and a 100 run thick metal
reflection layer 6 made of Ag has an Ra of 6 % and an R~ of 21 %, which is
exactly the inverse contrast compared to the stack described in the
previous 25 paragraph.  



~'VO 02/U8~GS7 PCT/IBU2/U 123() 10 In Fig. 3 the rewritable optical data
storage medium 20 for high-speed recording by means of a laser-light beam
10 has a substrate 1 and a stack 2 of layers provided thereon, The stack 2
has a first dielectric layer 3 made of (ZnS)8o{Si02)2o having a thickness
of 117 nm, a second dielectric layer S made of (ZnS)so(SiO~)zo having a
thiclazess of 17 nrn and a recording layer 4 of a phase-change material
having an alloy comprising Ga, In and Sb. The recording layer ~-, having a
tlucluiess of 25 nnl, is intezposed between the first dielectric layer 3
and the second dielectric layer 5. The recording layer 4 is in contact with
two additional SiC layers 3' and 5', each having a thickness of 3 run. The
ratio of Ga, In and Sb in the alloy is represented by a point C, D, G and H
in the ternary composition diagram of Fig. 1. The exact 10 compositions are
indicated in Table 1. For such a stack with a recording layer 4 of the
composition as in example C, the CET is measured to be 12 ns, which is
substantially shorter than the CET of 25 ns of the rewritable optical data
storage mediiun of Fig, 2, in which no additional SiC layers 3' and 5' are
present. The thickness of dielectric layers 3 and 5 is reduced by 3 nm in
order to keep the total tluckness of SiC layers 3' and 5' and dielectric
layers 3 or 5 15 constant. Fig. ~ shows a graph of the measured data
stability or cxystallization time (t) at relatively lugh temperatures (in
C) of the alloys A, B, C, G, H, I and J. D, E and F have a data stability
of much more than l000 years at 30C and are not shown in Fig. 4. By
extrapolation the stability at lower temperatures is estimated. The
extrapolation curve is 20 based on the assumption that the crystallization
time is logarithmically dependent on the inverse absolute temperature (in
K). The crystallization behavior is measured on written marks, Normally the
stability is based on the as deposited amorphous state, which however
generally leads to a too high value of the stability. Tlris is because the
written aznozphous marks contain many more nucleation sites than the as
deposited amorphous state layer, which 25 increases the crystallization
speed. For the written mark crystallization behavior measurements the
following procedure was used. Stacks were sputtered on glass substrates and
the flat parts of the discs were initialized with a laser. DVD density
carriers were written continuously in a spiral manner in the initialized
parts. Pieces cut from the disc were placed in a furnace and the amorphous
marks were subsequently crystallized at a specific 30 temperature while
monitoring the ret~ection with a large laser spot (7~= 670 nrrz).
Comparative exam~Ies A, B E, F 1 and J (not accordin~to the invention Table
2 summarizes the results of examples not according to the invention.   u'O
U2/U8~(~7 11 Table 2  ExampleGa (at.%)In (at.%}Sb (at.%)CET
(ns)Extrapolated Data stability (t~~ at 30C
(years)A050~0650,02B12.537.550173E500507 1000F22.522,55573>
1000I56103470.07J104050250.6 PCT/1BU2/11123U Examples A, B, I and J show a
stability lower than i 0 years at 30C. Examples 



E and F do have a stability which is higher than 10 years at 30C but have
the respective 5 disadvantages of having a low laser-light writing
sensitivity and a high CET. The compositions of table 2 are situated
outside the area of quadrangle TUV W. It should be noted that the
above-mentioned embodiments illustrate rather than lunit the invention, and
that those spilled in the art will be able to design many alternative
embodiments without departing from the scope of the appended claims. In the
claims, any 10 reference signs placed between parentheses shall not be
construed as limiting the claim. The 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 15 used to advantage. According to the
invention, a rewritable phase-change optical data storage medium is
provided with a data stability of 10 years or more at 30C, and which is
suitable for direct overwrite and high-speed recording, such as e.g. CD-RW
high speed, DVD+RW, DVD-RW, DVD-RAM, DVD-red and -blue.   VVO 02/U8-1057 12
CLAIIvIS: PCT/IB02/U1230 1. A revvritable optical data storage medium (20)
for high-speed recording by means of a laser-light beam ( 10), said medium
(20) comprising a substrate ( 1 } carrying a stack (2) of layers, which
stack (2) comprises, a first dielectric layer (3), a second dielectric
layer (5), and a recording layer (4} of a phase-change material having an
alloy comprising 5 Ga, In and Sb, said recording layer (4) being interposed
betVVeen the first dielectric layer (3) and the second dielectric layer
(S}, characterized in that the ratio of Ga, In and Sb in the alloy is
represented by an area in the ternary composition diagram (30) Ga-In-Sb in
atomic percentages, said area being of quadrangular shape having the
following vertices T, U, V and W: 10
Ga36In,oSbsa(T)Gal~In36Sb5~(CJ)Ga26In36Sb38(V)Ga;?Ini oSb3g(VIA}. 15 2. An
optical data storage medizun (20} as claimed in Claim I, characterized in
that the ratio of Ga, In and Sb in the alloy is represented by an area in
the ternary composition diagram (30) Ga-In-Sb in atomic percentages, said
wea being of quadrangular shape having the following vertices T,1, I' alld
Z: 20 Ga36hnoSb;.~(T)Gal.~Tn32Sb5,~(X)Ga25~32sb43(G~7W oSba3(Z). 2S 3. An
optical data storage medium (20} as claimed in any one of Claim 1 or 2,
characterized in that the first dielectric layer (3} comprises the compound
Silly. and is present adjacent the recording layer (4), and in which y
satisfies 0 < y < O.S.   



V'O 02/(18-4CS7 PCT/1B02/01230 13 4. An optical data storage medium (20} as
claimed in Claim 3, characterized in that the recording layer {4) has a
thickness of at least 30 mn. 5. Am optical data storage medium (20) as
claimed in any one of Claims 1 - 4, 5 characterized in that the recording
layer (4) is in contact with at least one additional carbide layer (3'.
5'}, having a tiuclcness bettween 2 and 8 nm. 6. An optical data storage
medium as claimed in Claim 5, characterized in that the carbide layer (3',
5') comprises SiC. 10 7. An optical data storage medium as claimed in any
one of Claims 1 - 6, characterized in that a metal reflective Iayer (6) is
present adjacent the second dielectric. layer {S) at a side remote from the
first dielectric layer (3). 15 8. An optical data storage medium (20} as
claimed in Claim 7, characterized in that the metal ret7ective layer (6)
comprises at least one of the metals selected fi~om a group consisting of
Al, Ti, Au, Ag, Cu, Pt, Pd, Ni, Cr, Mo, W and Ta, including alloys of these
metals. ?0 9. Use of an optical data stoxage mediwn (20} according to any
one of Claims 18 for high data rate and high data stability recording.
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