
EP0217293B1 Description The present invention relates to the use of a
composition consisting of To, Ge, Sb and optionally Se as a reversible
optical information recording medium which produces reversible phase
transition between 5  amorphous and crystalline states in accordance with
the condition of laser beam irradiation in anyone of recording or erasing
process. It is well known that some kinds of Te-based alloy films produce
comparatively easily a reversible phase transition by irradiation of a
laser beam. Since, among them, the composition rich in Te-component makes
it possible to obtain an amorphous state by relatively low power of laser,
the application to a 10  recording medium has been so far tried. For
example, S.R. Ovsinsky et al. have first disclosed in USP 3,530,441 that
such thin films as [err] produce a reversible phase transition according to
light with high density energy such as a laser beam. A.W. Smith has also
disclosed a film of [err] as a typical composition, and he has clarified
that it could make recording (amorphization) and erasing (crystallization)
runs of about 15  104 times (Applied Physics Letters, 18 (1971) p. 254).
Moreover M. Chen et al. have disclosed that a film of [err] as a typical
composition could make repeating runs of more than [err] times in a static
test (Applied Physics Letters, 46 (1985) p. 734). Generally, in the
recording medium utilizing the phase change between amorphous state and
crystalline state, the procedure of the transition from crystal to
amorphous state is used for recording process, attaching importance to
recording speed. Since the above-mentioned 20  compositions utilize those
near eutectic mixture of To and additives, they have lower melting points
of about 400 * C and can be easily amorphized. On the other hand, in
erasing run, the procedure from amorphous state to crystal is used; since
there exist many free Te-chain-structures inside each above-mentioned
composition, progress of crystallization is obstructed by them. Therefore,
as the chains at random direction remain inside even after solidification,
it is necessary to keep the amorphous state for sufficiently long time 25
and at high temperature (near Tg) in order to arrange the orientation,
namely obtain the perfect crystalline state. There was a problem that the
composition rich in To could not in principle increase the erasing speed.
The existence of free Te reduces long-term thermal stability, particularly
after repeating of record- inglerasing run, and moreover it becomes a cause
to restrict the cycling number itself. Though, it is 30  assumed that in a
thin film at "as deposited" state, Te atoms are uniformly dispersed with
other atoms in a film, there occurs, during the repeating runs of
recording/erasing the separation between a part very rich in Te (relatively
lower melting point) and a part rich in stable compound of To and the
additives (relatively higher melting point). Therefore, there occurs the
phase separation and then the recording characteristics change. In this
case, the composition with extremely abundant Te is very unstable as
amorphous state with 35  low crystallization temperature, and also gives a
result to reduce the thermal stability. This phenomenon is assumed to be
mainly due to the fact that the composition near eutectic point could not
exist as the stable compound and then it would transfer to more stable
state in terms of internal energy. In the case of the extreme difference of
characteristics, especially melting point, between Te and stoichiometric Te
compound with additives produced by crystallization, the phase segregation
proceeds more quickly, and it is difficult 40  for separated phase to
return again to the original uniform state. As a result, the recording and
erasing could not be performed. As a way to solve the problem, it is
necessary to increase the laser power, keep the film at a temperature above
melting points of To and To compound for a long time, and quench after
mixing them well again; by such treatments meaning of increasing
sensitivity of recording by using 



excessive Te has come to be in vain. It has been impossible to realize the
above treatments actually in 45  dynamic system. Namely, in the composition
excessive In Te, it could not be realized to obtain the satisfactory
characteristics such as rewriting speed, thermal stability and cyclability.
EP-A-0 169 367, which is considered to pertain to prior art within the
meaning of Article 54 (3) EPC, discloses a To, Go and Sb containing
reversible optical information recording medium of the above- referenced
type consisting of a five-membered composition formed by adding Sb to a
Te-Au-O-Ge or Te- so  Au-O-Se based quaternary composition obtained by
adding Ge or Se to a Te-Au-O based ternary composition. In these
five-membered Te-O-Au-Ge-Sb based compositions Te is present in a
considerably higher ratio than the other constituent elements. A
non-reversible optical information recording medium of the non-rewritable
type comprising a record- ing film composed of Sb, Te and Ge is described
in EP-A-0 195 532. The composition ratio of this 55  recording film is
determined with respect to the sensitivity for single recording, thermal
stability and S/N ratio thereof. The selection of the composition ratio in
conformity with these requirements of a write-once type non-reversible
recording film is fully different from the one which is adapted for a
reversible recording film of the rewriting type in which information is
recorded and erased at the same site of the recording 2    EP 0 217 293 B1
medium many times. Namely, an optimum composition for a reversible optical
recording film of the rewriting type has to fulfill the requirement of
Increased cyclability of rewriting under constant conditions for laser beam
irradiation in recording and erasing of information, and to avoid local
compositional changes, e. g. segregations caused by the process of phase
separation of the recording film by the laser beam 5  irradiation, and to
minimize the effects of phase separation as negligibly small as possible
even though it has occurred. The object of the present Invention is to
provide a reversible optical information recording medium of the
above-referenced type having a minimum number of constituents in a
composition ratio to result in a high speed of rewriting as well as a long
cyclability for recording and erasing. 10    In accordance with the
invention, this object is attained by the use of a composition which exists
in a line in the triangle diagram showing the ratio of the numbers of each
of Te, Ge and Sb atoms making up the composition, said line being expressed
by the following formula: 15           [err] wherein [err] and the Se
concentration being 30 or less atomic % of the total concentration as a
reversible optical information recording medium. In accordance with the
invention, this object is also attained by the use of a composition which
exists in an area in the triangle diagram showing the ratio of the numbers
of each of Te, Ge and Sb atoms making 20  up the composition, said area
being of quadrangular shape having the following comer points [err] 30  as
a reversible optical information recording medium. The composition of the
information recording film is therefore composed of a Te-Ge-Sb based
ternary alloy or a quaternary alloy consisting of said Te-Ge-Sb based
ternary alloy and Se added thereto. In the selected compositional range the
major part of atoms of said information recording film is fixed as 



stoichiometric compositions of Te or Te and Se based binary or multiple
composition when said information 35  recording film is crystallized by
laser beam irradiation. Fig. 1 is a cross section showing the structure of
working example for reversible optical information recording medium of this
invention. Fig. 2 is the main composition of recording film applied to
reversible optical information recording medium of this invention and the
composition diagram showing a tolerance of composition. Fig. 3 is a graph
showing the phase-transition temperature of recording film with main 40
composition. Fig. 4 is a graph showing amorphizing sensitivity of recording
film with main composition. Fig. 5 is a graph showing a crystallization
speed of recording film with main composition. Fig. 6 is a graph showing
the change in amorphizing sensitivity and crystallization speed in the case
of addition of Se to main composition. 45  DESCRIPTION OF THE PREFERRED
EMBODIMENTS As shown in a - c in Fig. 1, an optical information-recording
medium of this invention consists of a recording layer (4) sandwiched by
dielectric thin films (2, 3) such as SiO2, Al203, ZnS on substrate (1) with
flat surface, made of plastics such as PMMA and polycarbonate, metals such
as Al and Cu or glass, etc. In so  this invention, the dielectric layer is
not always necessary, but it is effective in reducing thermal damage of
plastic materials or the transformation and evaporation of the recording
layer itself caused by repeating irradiation of laser beam. It is also
possible to stick a protecting plate on this layer. The recording layer
used consists of ternary compositions containing Te, Ge, Sb, or quarternary
compositions containing the fourth element of Se with which a part of To is
replaced. As shown by a thick 55  line in Fig. 2(a), the main composition
is located on the line linking the composition points of [err] and 20.
[err] In this invention, the main composition is shown by the following
formula: [err] 3    EP 0 217 293 B1 or .5           [err] (wherein [err])
Here, the concentration of Se is not related to the value of x, and it is
30 atomic % or less of whole, namely its maximum value is 30 atomic %. Each
composition is permitted to have some range as shown in Fig. 2- (b) as a
domain. 10     The following is to describe the fundamental concept, the
concrete constituent elements in the recording layer, and the reason for
the decision of its concentration regarding the recording medium of this
invention. First, when Te is contained in excess of the necessary amount
for formation of stoichiometric compounds with other additives in a
recording film of Te phase-change type, it becomes a cause to restrict 15
the erasing speed (crystallization speed), thermal stability, and
cyclability, as already mentioned. Therefore, the method with non-excessive
Te by devising concentrations of the additives should be taken. However, To
alloy with only one kind of additive element, such as CdTe, SnTe, PbTe,
InTe, Sb2Te3, and GeTe, is unsuitable for a recording layer by one or all
of the following reasons: 1) as the melting point is too high, it could not
be easily melted by a short pulse of light of a laser beam, 



20    2) as the crystallization temperature is too low, the stable
amorphous phase could not be obtained, and 3) as the crystallization rate
is too high, the sufficient conditions for rapid cooling which are
necessary for amorphous conversion could not be easily obtained. Among
them, GeTe has a stable amorphous phase and a relatively low melting point
of [err] comparing with other systems. However, it is also difficult to
amorphize (recording) under consideration of power output (25 mW at most)
by the present commercial 25   laser diode. Then, the methods using plural
additives have been tried. The trial is to lower the melting point by
composing solid solution or plural Te-alloys and, at the same time, to make
amorphous phase stable. It is not enough to make solid solution with low
melting point, but it is necessary to obtain the solid solution to be
difficult in bringing about phase-separation by repeating run of
recording/erasing and to have sufficiently 30  high (not too high)
crystallization rate. In this invention, for example, by use of two kinds
of additives, such as Ge and Sb, the good systems with relatively lower
melting point, stable amorphous phase, and high crystallization rate, could
be obtained. Regarding crystallization as all Te is fixed as stoichiometric
compounds such as GeTe and Sb2Te3, the crystallization rate is higher than
the case of excessive Te. However, it should be emphasized that there are
25  several important points which are remarkable and unique, in this
system, as follows: As the first point, there exists an intermediate phase
between phases of both ends; for example, between GeTe and [err] there are
plural stoichiometric compounds, such as GeSb4Te7 (GeTe + 2Sb2Tea)[err]. It
is assumed that it is possible to obtain a very high crystallization rate,
because the internal energy in the crystal state is lower in 40 a
stoichiometric phase and the difference of energy level for an amorphous
phase is larger. As the second point, the above-mentioned compounds have
mutually similar crystal structures, and have very close characteristics.
This fact affords the following effect: even if the composition of film
would not strictly coincide with one phase of the above-mentioned
stoichiometric compounds, characteristics are uniform throughout broad
range of composition as a whole, as the whole could be regarded as the
mixture 45  of the above-mentioned three phases. Therefore, there is a
merit that there is almost no change in the film characteristics, even if
the phase separation has occurred by the repeating runs of
recording/erasing, except the case of which the complete separation up to
the composition at both ends occurs. As the third point, the melting points
of the above-mentioned phases are low and close to each other. The melting
point in the system of GeTe - [err] is near [err] as it is lower by more
than [err] 50  comparing with 725 C of GeTe single substance, melting by a
laser beam could be performed relatively easily. There is also a merit that
the phase separation mentioned at the second point would be difficult to
occur, as the melting points of each phase are close to each other. The
fourth point has been found in the crystallization process. In the system
of GeTe - Sb2Te3, the stable crystal form is hexagonal, but in the
crystallization process by laser radiation, a single phase of NaCI- 55
type cubic system consisting of ternary elements, Ge, To, and Sb, is
obtained first (this is also the case with Se). It is advantageous that the
crystal form obtained is as isotropic as possible (namely, near the atomic
structure of liquid phase or amorphous phase) in order to promote smoothly
the crystallization. It is assumed that the diffusion distance of atom is
shortened and then the annealing time necessary for 4    



EP 0 217 293 B1 crystallization is shortened. As the fifth point,
sufficiently high crystallization temperature to keep an amorphous state
stable could be obtained through the broad range of composition in the
system of GeTe - [err] As shown in Fig. 3(a) and (b), it has been found
that the crystallization temperature sufficiently higher than room
temperature was 5  obtained until a close concentration of single phase of
Sb2Te3. In this invention, adding to the above-mentioned important points
of 1 - 5, the following merit could be moreover obtained by the addition of
Se. Se is added only in the form of replacement of To, so that the balance
of the concentration between Te and Ge, Sb is not demolished. The first
addition effect of Se is to increase the viscosity of the system. 10  Added
Se forms the Se-compounds, such as GeSe, [err], when the film is
crystallized. As these compounds have higher bond energy than the
corresponding Te-compounds of the same elements, they are not completely
separated even at liquid phase. Therefore, the molten liquid has high
viscosity, and it becomes easy to form an amorphous phase. In other words,
the condition of rapid cooling to form an amorphous phase becomes slightly
mild. It is important that this characteristic does not show a discontinu-
15 ous change by the addition of Se. It was confirmed that, though the
crystallization rate of the system became low inversely proportionally to
viscosity, this change varied very continuously according to the
concentration of Se and could be controlled. Therefore, in the system
design, when it is necessary to make recording and erasing at high speed,
the composition with low concentration of Se should be set emphasizing
crystallization rate. On the contrary, when it is necessary to make
recording and erasing at low 20 speed, the composition with high
concentration of Se should be set, emphasizing the condition of amorphous
formation. As described above, it is possible to adjust minutely these by
the composition. Actually, the limit of Se-concentration is 30 atomic % at
most, and there occurs the deficient crystallization rate at higher
concentration. The second addition effect of Se is to raise the
crystallization temperature of the system. It is especially effective in
poor composition of GeTe-component, and it acts to raise the 25 stability
of amorphous phase (the recorded signal). On the other hand, the melting
point does not so change by addition of Se. It is assumed that this is due
to the near melting point between Te- and Se-compounds of the same
elements. It is very important that the recording sensitivity does not
decrease by the addition of Se. As described above, it was found that the
ternary system of Te, Ge and Sb or the quarternary system 30  in which a
part of Te was replaced by Se showed superior characteristics as recording
material for rewriting type optical disc. Next, the manufacturing method of
this invention is described. A recording medium of this invention could be
produced by a method, such as vacuum deposition and sputtering. As for
sputtering, it is possible to use an alloy target designed from the
desirable composition or a complex mosaic target with the area 35
corresponding to each composition ratio. In the case of vacuum deposition
method, the co-evaporation method with plural sources is convenient to
control the composition. In this case, it is important that the deposition
rate from each source is perfectly independently controlled by providing
for four electron guns and their electric sources and four sensors of film
thickness (for example, quartz oscillator). The degree of vacuum at
deposition is enough at 1.3.10-2 to 10-5 Pa (10-4 - 10-7 torr). 40     This
invention is explained in detail by the following detailed examples.
Example 1 Sample pieces of the recording film containing triple elements of
To, Ge and Sb with various 



45 compositions were prepared by the above-described vacuum deposition
method, and these characteristics were investigated. The substrate of
sample piece is a glass disk with thickness of 0.3 mm and diameter (0) of 8
mm; the film thickness of a recording layer is about 1000 A.
Characteristics were evaluated as follows: i) Phase transition temperature,
Tx 50   ii) Laser power necessary for beginning of amorphous conversion, Pa
iii) Laser irradiation time necessary for beginning of crystallization,
[err] Tx was defined as the temperature beginning the change in optical
transmittance, when the as deposited sample piece was gradually heated.
Increasing the temperature at the rate of  [err] the change of the
transmittance was monitored by He-Ne laser, and the transformation point
was detected. The stability of 55 amorphous phase could be evaluated by
this value. Pa shows a value measured radiation power necessary for
beginning of amorphization by irradiation of laser beam to the recording
film surface of the crystalline state. In this case, each sample was
sufficiently precrystallized by 30 [err] radiation of 2 mW laser power.
Afterwards, the pulse width of radiation was fixed at 0.2 [err] and the
radiation laser power beginning the 5    EP0217293B1 amorphization was
measured by changing irradiation power. By this value, the sensitivity of
amorphous conversion (the recording sensitivity) can be evaluated. [err] is
the irradiation time necessary for beginning of crystallization, in the
case of radiation at spot of a 1 [err] or less in diameter on the recording
film at "as deposited" state by the light of laser diode through a lens
system. In this case, the evaluation of [err] was 5  undertaken from two
points of view assuming two crystallization processes. One of them is [err]
the radiation time necessary for beginning of crystallization by the
radiation of relatively weak laser power (2 mW), assuming the
crystallization process at solid phase. The other is [err] the radiation
time necessary for beginning of crystallization in the case of quenching
from molten state by the radiation power of more than the above Pa. [err]
is the item related both with the energy necessary for beginning of
crystallization and the 10 rate of the crystallization. This value is very
correlated with Tx. On the other hand, [err] is evaluated as the rate of
crystallization itself; in this case, the same laser power as required for
amorphization. Fig. 3 shows the behavior of Tx in the compositions on the
line which links the composition point of GeTe and that of [err] at the
triangle diagram of [err] From this figure, the phase transition
temperature in the systems of GeTe - [err] is higher than 15  [err]
(sufficiently higher than room temperature) in the case of more than 3 - 5%
of x in the above- mentioned formula, and it shows that the amorphous phase
is very stable. Fig. 4 shows the sensitivity of amorphization, Pa in the
same composition as above. From this figure, Pa in the system of GeTe -
[err] has a tendency to increase as the proportion of GeTe increases, and
it increases very much in the case of more than 80 - 90% of x proportion.
Namely, if the proportion of GeTe 20 is in the region of 80% or less of x,
it is shown that a high recording sensitivity could be obtained. Fig. 5
shows [err], the irradiation time necessary for beginning of
crystallization in the same composition as above. From this figure, it is
found that [err] has a tendency to increase as the proportion of GeTe
increases, [err] has a tendency to increase as the proportion of [err]
decreases, and it does not exist in the case of less than 30% of x. The
curves of [err]  cross at around 30 - 40 mol% of x- 



25 concentration. Therefore, it is found that the region of 5 - 40% of x in
the composition ratio is suitable for erasing method of solid phase and the
region of 40% or more of x ratio is suitable for erasing method of liquid
phase. Next, the example in which a part of Te was replaced by Se in the
same composition on the above- mentioned line is described. 30 Example 2
Selecting [err] as a typical composition in Example 1, a part of To has
been replaced by Se in the form of [err] and it was prepared as a sample.
By the same measurement as adapted 35 in Example 1, the following results
have been obtained. First, it was confirmed that Tx increased monotonically
as the concentration of Se increased. Fig. 6 shows the change in the
sensitivity of amorphization Pa, and the crystallization time [err] with
the change in Se concentration. From this figure, it is found that Pa
decreases by addition of Se, and saturates at about 10 atomic %;
[err]increases continuously and monotonically as the concentration 40  of
Se increases. [err] increases extremely over 20 atomic % of Se
concentration; [err] increases mon- otonically until the concentration of
Se is about 15 atomic %, but it does not exist at higher than 15 atomic %
of Se concentration (namely, crystallization becomes difficult) From these
results, it was shown that it was possible to change continuously recording
sensitivity and erasing rate by the replacement of Se with [err] and the
fine controlling of film characteristics is easily 46 undertaken according
to the specification of the system. At that time, the addition
concentration of Se is 30 atomic % at most, and the crystallization rate is
reduced extremely at higher concentration. In order to crystallize from
liquid phase, the concentration of Se is 15 atomic % at most. Moreover,
under consideration of the recording sensitivity, the concentration of Se
is suitable at 5 - 15 atomic %. Similar experiment was undertaken for the
different composition of Te-Ge-Sb, and the same tendency 50 was obtained as
addition effects of Se. Example 3 The same experiment as adopted in Example
1 was undertaken to the composition come off the above- 55 mentioned
composition-line. Fixing the concentration of Go for the composition on the
above line, the composition ratio of Sb was changed in the range of + 15
atomic %. As a result, the large difference from the composition on the
line was not produced as to Tx and Pa, but [err] showed a rather large
value when the composition came off the line to both sides. 6    EP 0 217
293 B1 Example 4 At each composition point of Examples 1, 2 and 3, the disk
was prepared, and the repeating characteristics of recording/erasing were
investigated. An optical disk was prepared by laminating ZnS and s a
recording layer in the order, I.e. ZnS, a recording layer, ZnS ..., on the
substrate of PMMA resin of 130 mm in diameter and thickness of 1.2 mm with
the light guide-track, and the protecting plate using the UV- ray curing
resin on the surface. The thickness of each layer was about 80 nm, 100 nm,
and 160 nm (800 A, 1000 A, and 1600 A) in the order from the lowest layer
to the upper ones, and these were designed to raise 



the effect of light-absorption in the recording layer. A laser beam was
supplied from the side of substrate. A 10 dynamic tester (deck) was
equipped with a circular laser spot of 0.9 [err] in diameter for recording
and an elliptic laser spot of 1 x 8 [err] for erasing, and the two spots
were continuously arranged in one optical head. The repeating life of
recording/erasing was investigated at a peripheral speed of 5 m/s. Each
power of recording and erasing was suitably selected according to the disk
characteristics, and the recording was made at simple frequency mode of 2
MHz. The limit of life was defined as the number of times showing the 15
decrease of 3 dB from initial C/N. The following conclusions of 1) - 4)
were obtained. i) At the composition on the line, there exists a broad
power condition making possible repeating of more than 106 times at more
than 50 dB of initial C/N. ii) Coming off far from the composition on the
line, the noise is produced at about 102 time repeatings. iii) As shown by
[err]in Fig. 2, the permissible width coming off the composition was + 10
20    atomic % to Sb rich side and -10 atomic % to Sb poor side in the case
of the fixed Go concentration; in this range, there exists the power
condition making possible repeating of 104 times. Similarly, in the range
of + 7 atomic % and -5 atomic % (A2, B2, C2 and D2), there exists the power
condition making possible repeating of 105 times. In the range of +5 atomic
% and -3 atomic % [err] there exists the power condition making possible
repeating of 106 times, though its range is narrower 25   than the
composition on the line. Above all, in the range of [err] it is possible to
repeat recording/erasing with a comparatively low power. Tab. 1 shows the
composition of each point 30 35 40 45 50 55 7    EP 0 217 293 B1 Claims 1.
Use of a composition consisting of Te, Ge, Sb and optionally Se, said
composition existing in a line in the triangle diagram showing the ratio of
the numbers of each of Te, Ge and Sb atoms making up the composition, said
line being expressed by the following formula: 8    [err] 50 1. Use of a
composition consisting of Te, Ge, Sb and optionally Se, said composition
existing in a line in the triangle diagram showing the ratio of the numbers
of each of Te, Ge and Sb atoms making up the composition, said line being
expressed by the following formula: 8 



EP 0 217 293 B1 [err] wherein 0.05 S x S 0.8 and the Se concentration being
30 or less atomic % of the total concentration, 5      as a reversible
optical information recording medium. 2. Use of the composition as a
reversible optical information recording medium according to claim 1,
wherein the composition exists in the line which connects one composition
point indicating the stoichiometric ternary compound of [err] and another
composition point indicating the 10     stoichiometric ternary compound of
[err] in the triangle diagram. 3. Use of the composition as a reversible
optical information recording medium according to claim 1, wherein the
composition is anyone of stoichiometric compositions expressed by the
formulas: 15     [err] 4. Use of the composition as a reversible optical
information recording medium according to claim 1, wherein the
concentration of Se in the information recording film is in the range or
[err] atomic % In the following formula of the whole composition 20 [err]
wherein x + y + z = 1. 25  5. Use of a composition consisting of To, Go and
Sb, said composition existing in an area in the triangle diagram showing
the ratio of the numbers of each of Te, Ge and Sb atoms making up the
composition, said area being of quadrangular shape having the following
comer points [err] 30 [err] [err] 35     [err] as a reversible optical
information recording medium. 6. Use of the composition as a reversible
optical information recording medium according to claim 5, 40     wherein
the composition exists in a subarea of said area, said subarea being of
quadrangular shape having the following corner points [err] 45     [err]
[err] [err] 50 7. Use of the composition as a reversible optical
information recording medium according to claim 5, wherein the composition
exists in a subarea of said area, said subarea being of quadrangular shape
having the following comer points 55     [err] [err]  



EP 0 217 293B1 B1 [err] [err] 5  8. Use of the composition as a reversible
optical information recording medium according to claim 5, wherein the
composition exists in a subarea of said area, said subarea being of
quadrangular shape having the following corner points [err] 10 [err] [err]
15     [err] 9. Use of the composition as a reversible optical information
recording medium according to anyone of claims 5 to 8, wherein the
composition contains Se in a concentration of 0 < m 5 30 atomic % in the
following formula of the total composition 20 [err] with x + y + z = 1. 26
PatentansprUche 1. Verwendung einer aus Te, Ge, Sb und wahiweise Se
bestehenden Zusammensetzung, die auf einer Geraden in dem das Verhaltnis
der Atomzahlen der die Zusammensetzung bildenden Te-, Ge- bzw. Sb-Atome
darstellenden Dreiecksdiagramm existiert, wobei die Gerade durch die
folgende Formel so     ausgedrackt wird: (Te + Se)60- 10oGe50.Sb40-40x,
wobei 0,05 < x 5 0,8 ist und die Se-Konzentration 30 oder weniger Atom-%
der Gesamtkonzentration 35     betragt als ein reversibles optisches
Informationsaufzeichnungsmedium. 2. Verwendung der Zusammensetzung als ein
reversibles optisches Informationsaufzeichnungsmedium nach Anspruch 1, bei
der die Zusammensetzung auf einer Geraden existiert, die einen die
stochiome- trische ternare Verbindung von Ge2Sb2Tesdarstellenden
Zusammensetzungspunkt und einen die 40        stochiometrische ternmre
Verbindung von GeSb4Te7 darstellenden weiteren Zusammensetzungspunkt in dem
Dreiecksdiagramm verbindet. 3. Verwendung der Zusammensetzung als ein
reversibles optisches lnformationsaufzeichnungsmedium nach Anspruch 1, bei
der die Zusammensetzung eine der durch die Formeln 46 Ge2Sb2Tes, GeSb2Te4
und GeSb4Te7 dargestellten stochiometrischen Zusammensetzungen ist. 50  4.
Verwendung der Zusammensetzung als ein reversibles optisches
lnformationsaufzeichnungsmedium nach Anspruch 1, bei der die Konzentration
von Se in dem Informationsaufzeichnungsfilm innerhalb des Bereichs von 5 5
m S 15 Atom-% in der folgenden Formel der Gesamtzusammensetzung liegt (Tea,
Geoy Sbz)ioo-mSem, 55 wobel x + y + z = 1. 



10    EP 0 217 293 B111   1/Ill 11111 tIll 5. Verwendung einer aus Te, Ge
und Sb bestehenden Zusammensetzung, die in einem Bereich des das Verhaltnis
der Atomzahlen der die Zusammensetzung bildenden Te-, Ge- bzw. Sb-Atome
darstellenden Dreiecksdiagramms existiert, wobel dieser Bereich eine die
folgenden Eckpunkte aufweisende Viereck- form aufweist 5 Te9sGe5gsb3   (A,)
TesoGe2Sb48   (B1) 10     Te7oGe2Sb2s   (Ci) Te69Ge34Sb3   (DI), als ein
reversibles optisches Informationsaufzeichnungsmedium. 15 6. Verwendung der
Zusammensetzung als ein reversibles optisches
Informationsaufzeichnungsmedium nach Anspruch 5, bei der die
Zusammensetzung in einem Teilbereich des Bereichs existiert, wobei dieser
Teilbereich eine die folgenden Eckpunkte aufweisende Vierecksform aufweist
20     Te42Ge55Sba   (A2) Te53Ge2SbN5    (B2) Te64,Ge2 Sbs3,5  (C2) 25
Te57Ge4OSb3   (D2). 7. Verwendung der Zusammensetzung als ein reversibles
optisches Informationsaufzeichnungsmedium nach Anspruch 5, bei der die
Zusammensetzung in elnem Teilbereich des Bereichs existiert, wobei 30
dieser Teilbereich eine die folgenden Eckpunkte aufweisende Vierecksform
aufweist Te44I5Ge52,5Sb3   (As) Te55Ge2Sb43   (B3) 35 Tes3Ge2Sb35   (CS)
Tes4Ge43Sb3   (D3). 40  &  Verwendung der Zusammensetzung als ein
reversibles optisches Informationsaufzeichnungsmedium nach Anspruch 5, bei
der die Zusammensetzung in einem Teilbereich des Bereichs existiert, wobei
dieser Teilbereich eine die folgenden Eckpunkte aufweisende Vierecksform
aufweist Te6,5Ge415Sbi 2   (A4) 45 Te54Gee,3Sb39,5  (BE) Te62Ge4Sba4   (C4)
50     Te55Ge39Sbs   (D4). 9. Verwendung der Zusammensetzung als ein
reversibles optisches Informationsaufzeichnungsmedium nach einem der
AnsprOche 5 bis 8, bei der die Zusammensetzung Se in einer Konzentration
von 0 < m S 30 Atom-% in der folgenden Formel der Gesamtzusammensetzung
aufweist 



55 (Tea, Gey, Sbz)co0-mSem, mitx + y + z = 1.    EP 0 217 293
B1||||||||||||||||||. * C   L   M   S * Rovendlcatlons 1. Utilisation,
comme support optique reversible d'enregistrement d'informations, d'une
composition formde de Te, de Go, de Sb et dventuellement de So, cette
composition so situant sur une ligne du 5      diagramme ternaire qui
indique le rapport des nomrbres d'atomes de Te, Ge et Sb constituant la
combinaison, ladite ligne etant exprimee par la formule suivante: (Te +
Se)so-oxGe5oSb4O-40x 10     oO 0,05 S x S 0,8, et la concentration de Se
etant de 30% atomiques ou moins par rapport a la concentration totale. 2.
Utilisation de la composition comme support optique r6versible
d'enregistrement d'informations selon la revendication 1, dans laquollo la
composition se situe sur la ligne qui relle, dans le diagramme ternaire, i5
un point de composition correspondant au compose ternaire stoechiomdtrique
Ge2Sb2Tes et un autre point de composition correspondant au compose temaire
stoechiometrique GeSb4To7. 3. Utilisation de la composition comme support
optique rdversible d'enregistroment d'informations selon la revendication
1, dans laquelle la composition est l'une quelconque des compositions
stoochiometriques 20     exprimeos par les formules Ge2Sb2Te5, GeSb2Te4 et
GeSb4Te7. 4. Utilisation de la composition comme support optique reversible
d'enregistrement d'informations selon la 25     revendication 1, dans
laquelle la concentration de Se dans le film d'enregistrement
d'informations se situe dans la gamme de 5 5 m S 15% atomiques dans la
formule suivante de la composition totale (Teo, Gey, Sb.)10oo-.So, 30
0x X + y + z = 1. 5. Utilisation, comrme support optique reversible
d'enregistrement d'informations, d'une composition form6e de Te, de Ge et
de Sb se situant dans une zone du diagramme ternaire representant le
rapport des nombres d'atomes de Te, Ge et Sb constituant la composition,
ladite zone ayant une forme 35     quadrangulaire d6finie par les sommets
suivants TeoaGe59Sb3   (Ai) TesoGe2Sb48   (B1) -40 Te7oGe2Sb2g   (C1)
Tt63Go34Sb3   (DI). 45  6. Utilisation de la composition comme support
optique reversible d'enregistrement d'informations, selon la revendication
5, dans laquelle la composition se situe dans une sous-zone de ladite zone,
cette sous- zone ayant une forme quadrangulaire deflnie par les sommets
suivants Te42Ges5sSb3   (A2) 50 



Te53Ge2Sb45   (B2) Te64AGe2Sb33,5  (C2) 55     Te57Ge4oSb3   (D2). 7.
Utilisation de la composition comme support optique rdversible
d'enregistroment d'informations, selon la revendication 5, dans laquelle la
composition se situe dans une sous-zone de ladito zone, cette sous- 12
EP 0 217 293 BI tl lIj 111111 IIjI liii B til * C   L   M   S * zone ayant
une forma quadrangulaire definie par les sommets suivants To44,5GO52.5Sbg
(A3) 6      Tas5Ge2Sb,3   (B3) TesaGe2Sba5   (Ca) Tos4Go43Sb3   (D3). 10 8.
Utilisation de la composition comme support optique rdversible
d'enregistrement d'informations, selon la revendication 5, dans laquelle la
composition so situe dans une sous-zone de ladite zone, cette sous- zone
ayant une forme quadrangulaire dMfinio par les sommets suivants 15
Te465Go41,58b12   (A4) Te54Ge6.5Sb30,5  (B4) Te62Ge4Sba4   (C4) 20
Te55Go3sSbr   (D4). 9. Utilisation de la composition comme support optique
reversible d'enregistrament d'informations, selon lune quelconque des
revendication 5 a 8, dans laquelle la composition contiant So dans une 25
concentration de 0 < m S 30% atomiques dans la formule suivante de la
composition totale (Te., Gey, Sbz)jOO-mSem, o0x + y + z = 1. 30 35 \ad40 45
50 55 13    


