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information areas situated alternately at a higher. and at a lower level
which are read by reflection The invention relates to an optical
information  via the transparent substrate plate by means of disk in which
information can be written and read  laser light. The detection of the
information areas optically and which comprises a substrate plate    5
is based on phase differences between the which, on at least one side, has
an ablative      forward and reflected laser light beams. The level
recording  layer comprising  the  elements        difference between the
areas is a quarter wave- tellurium, selenium and antimony.
length of the laser light by which light the areas Such an information disk
is known from          are read, and is, for example, 0.15 pm. The length
published DE-A-2920480 in the name of   to   dimensions of the information
areas vary in Applicants. In the known information disk a       accordance
with the stored information and are recording  layer  having  the
composition        approximately 0.2 to 3 [err]. The stored informa- [err]
is used.                              tion comprises, for example, data for
the control An ablative recording layer is understood to    of the laser
light beam with which information is mean herein a layer in which holes or
recesses   15   written, for example, data as regards the speed are formed
by exposure to energy intensive light,  and location of recording. for
example laser light, modulated in accordance    The composition of the
recording layer is of with the information to be recorded. Upon record-
essential importance to obtain good results in ing information, the disk is
rotated at a speed of  which small variations in the composition
approximately 150-1800 rpm and exposed to   20   influence the complex
process of the hole (bit) pulsated laser light which is focused on the
formation in various points. On the basis of the recording layer. The pulse
time is low and is, for  knowledge and insight gained by Applicants in
example, from [err] to [err] seconds, for example    the processes and
process parameters occurring [err] seconds. The power of the laser used is
in the formation of holes, an optical recording also low and, for example,
has a value of 1-20   25    disk having an ablative recording layer has
been mW on the disk. As a result of the exposure to    developed which
gives optimum  results with pulsated laser light, the recording layer melts
in  respect to, inter alia, stability, sensitivity to laser the exposed
places. The recording material          light and bit definition. retracts
in the formed melting areas under the      More in particular the invention
provides an Influence of differences in surface energy; a hole  30
optical recording disk of the type mentioned in or recess haing a thickened
edge portion being    the opening paragraph which is characterized in
formed. The information bits thus obtained have   that the composition of
the recording layer small diametrical dimensions in the order of
satisfies the formula [err] wherein x=55- magnitude from 0.5-2[err]. The
density of the       85 at%, y=13-30 at%, z=1-12 at%, q=0-10 recording
layer is roughly 15-50 nm.  35            at% and x+y+z+q=100. The recorded
information is read with laser       It should be observed that in the
European light which is considerably weaker than the       Patent
Application 0.050.048 which constitutes a writing laser light and is, for
example, a factor 10  prior right  according to Articles 54(3) and 54(4) of
weaker. The detection of the information bits is  the EPC, a crystalline
recording film is described, based on the changed reflection or
transmission   40   the composition of which is expressed by the of the
recording layer at the area of the recesses  general formula [err] wherein
[err], or holes (bits). Reading in reflection has the    [err]  being
preferred, [err], advantage that the forward and reflected laser
[err], and M indicates at least one element light beams traverse the same
optical path for the  selected from the group consisting of As, Sb, Bi,
greater part so that fewer optical elements, such   45    S, Si, Ge, Sn,
Pb, Al, Ga, In, Tl, Zn, Cd, Au, Ag, Cu, as, lens-objectives are needed in
the recording   Ni, Pd, Rh, Cr, Mo, W and Ta. and reading apparatus. Both
upon writing and        One of the preferable elements M is Sb. An reading
the laser light beam is focused on the    especially preferable range of Sb
content is 1 to recording layer preferably via the substrate plate.  30
atomic percent. A preferable range of S The dust particles, scratches and
the like present   50   content is 1 to 15 atomic percent. on the surface
of the substrate plate then fall     The above given composition of the
recording beyond the depth of focus of the lens objective   layer of the
disk according to the invention, is not which focuses the laser light so
that such con-   known or suggested in the said EP-A-50047. taminations
have no  adverse influence on the    Also no specific representatives of
the above quality of the recorded and read information. In  55
composition according to the present invention the above-mentioned case the
substrate plate      are disclosed in the EP-A-50047. The subject should be
transparent with respect to the laser   matter of the present application
is a novel light used and be manufactured, for example,      selection from
the rather broad field of EP-A- from  glass or a transparent synthetic
resin,     50047. for example, polyvinyl-chloride  and  poly-   60    The
recording layer used in the optical re- methyl-methacrylate. If desired, an
auxiliary     cording disk according to the invention has in layer, such as
a light-cured lacquer layer having  particular a favourably high absorption
for laser an optically readable information track may be    light in the
visible and infrared parts of the provided between the substrate plate and
the      spectrum. As a result of this, the AlGaAs laser recording layer.
The information track comprises   65    may advantageously be used which
has an 
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approximately 800-850     occurs so that the melting area at a smaller nm
andwhich is particularly interesting due tothe  diameter is drawn open
while forming a hole so comparatively low cost-price and the favourable
that less laser light energy is required. The said small dimensions.
jump in the surface energy is a result of the fact The tellurium content in
the recording layer    5   that in the melting area mixing of constituents
of determines the laser light sensitivity of the layer  the recording layer
takes place so that the surface to a considerable extent. The higher the
tellurium  energy of the melted parts of the recording layer content, the
more sensitive is the layer, that is to  is lower than that of the solid
parts of the layer. say the lesser laser light energy is necessary to  If
desired, the recording layer may comprise a provide a hole (bit) in the
layer. Tellurium is    10    maximum quantity of 10 at% of sulphur. When
considerably moisture- and oxidation-sensitive in  sulphur is used the
amorphous character of the which transparent tellurium oxides are formed so
layer decreases. The impression exists that areas that the sensitivity of
tellurium as a result of said  of fine crystals are formed in an amorphous
decomposition decreases considerably with time.  matrix. The sensitivity
and stability of the layer This instability of tellurium is suppressed for
the    15   are increased when sulphur is used. It is to be greater part by
the selenium  present in the      noted that with a sulphur percentage of
more recording layer in the above-indicated quantity. It  than the
above-mentioned 10 at% the growth of follows that at higher selenium
content the     coarser crystallites increases. The layer then stability of
the recording layer is also larger at the  becomes significantly more
insensitive and has a expense of a comparatively small loss of   20   lower
hole (bit) quality. sensitivity. Within the above-indicated tolerances  In
a favourable embodiment of the information in tellurium and selenium
contents an expert can  disk in accordance with the invention a recording
make a choice as regards a desired sensitivity and  layer is used of the
above-mentioned formula stability. When the life of the recording layer is
a prime requirement, as is the case when      26                   [err]
recording layer comprises information which is to be stored for a 'very
long period of time, for    wherein x, y, z and q have the above-mentioned
example information relating to or consisting of      meanings and
furthermore y satisfies the con- X-ray Images of patients in which a
storage time      dition of 30 year is generally required a comparatively
30 : '    high selenium content of approximately 22-30'
ya x+1.5 z-q at% and a tellurium content of approximately 55-65 at% will be
chosen. When on the contrary,   wherein a has the value 0.15 to 0.30. the
sensitivity is a prime requirement and a small  This preferred embodiment
is based on the life of, for example, 10 years will suffice, a   35
insight gained by Applicants that an optimum life recording layer is to be
preferred having a       is obtained if, in addition to the selenium [err]
comparatively high tellurium content of 70-85     bound to antimony, 15-30
at% of free selenium at% and a selenium content of 13-22 at%.
calculated on the quantity of tellurium is present The antimony present in
the recording layer     which can dissolve in the tellurium. according to
the invention in the indicated   40   Very favourable results are achieved
when a quantity, has a particular meaning for and        recording   layer
of  the   composition influence on the properties of the recording layer.
[err] or [err] is Surprisingly the antimony increases the sensi-    used.
tivity of the recording layer to a considerable     The invention will now
be described in greater extent, while in addition the stability of the
layer is  45    detail with reference to the embodiment and the not
attacked and even shows an improvement.       accompanying drawing, in
which This particular behaviour of antimony occurs with   Fig. I is a
cross-sectional view of an optical a quantity used of 1-12 at%. Below the
limit of 1  information disk according to the invention, and at% the
quantity of antimony is too small for a     Fig. 2 shows the graphic
relationship between significant effect. When more than 12 at% of   50
the laser light transmission of the disk in antimony is used the
sensitivity and stability of  accordance with the invention and a known
disk the layer become just less.:                      as a function of the
number of test days in a cyclic The above-described favourable phenomenon
moisture test. is difficult to interpret. It is certain that mixed crystals
of [err and [err] (if S is present in the    55    Example layer) are
formed in the layer. Diffusion of Sb-    A substrate plate referenced 1 in
Fig. 1 and containing compounds to the surface and oxida-    having a
thickness of 1.3 mm is provided on one tion to antimony oxides, such as
[err] and        side with a light-cured lacquer layer 2 on the basis
[err], causes the surface tension of the layer to  of acrylic acid esters.
Lacquer layer 2 has a increase so that the sensitivity to laser light   60
thickness of 30 pm and has throughout its surface increases.
an information track 3, sometimes termed servo 



The increased surface energy results in that    track, which can be read
optically with laser light along the circumferential edge of a melting area
and which comprises information with respect to formed under the influence
of laser light in the  the recording of data such as information about
recording layer, a jump in the surface energy   65   the speed and site of
recording. For that purpose 3    5             0 050 388
6 the information track has a crenellated profile of  from [err] to [err]
for 2 hours, heat from [err] to 650C information areas 4 situated at a
higher level and  for 2 hours, store at [err] for 2 hours and cool
information areas 5 situated at a lower level. The  from [err] to [err] for
2 hours. The results demon- difference in height of the areas is [err]
wavelength of  strate that the disk according to the invention the reading
laser light and is approximately 0.15   5    having a recording layer of
[err] in the [err]. The longitudinal dimensions vary  in
above-mentioned circumstances has an average accordance with the stored
information and are   daily increase of the bit error rate of [err]. The
approximately 0.3-3[err]. Lacquer layer 2 is       information disk with
the known layer of covered with a recording layer 6 consisting of   [err]
has an average daily increase of the [err] in a thickness of 30 nm. In
respect  to   bit error rate which is 2.5 times as high and has a of
recording of data, recording layer 6 is exposed,  value of [err]. From this
it may be concluded in the partsnot provided with the servo track, to  that
the stability of the disk according to the laser light which is
approximately a factor 10   invention is significantly higher than that of
the more intense in energy than the reading laser    known optical
information disk. light which scans the servo track The recording   15
This favourable aspect of the optical in- laser light is focused on the
recording layer via  formation disk according to the invention further-
substrate plate 1 and is pulsated in accordance   more appears from a
further series of tests in with the information to be recorded. The pulse
which the disk was subjected to the above- time is 100 ns. The data
recorded in layer 6 have a  described cyclic moisture tests and the laser
light binary character in which the information bits  20   transmission
(A=750 nm) was periodically deter- consist of holes 7 formed in the
recording layer 6.  mined. The results are shown in Fig. 2. In the Tests
have been carried out with the above-   .    graph, the number of days of
the cyclic moisture described information disk according to the in-  test
is plotted on the horizontal axis and the vention as well as with a disk
which, instead of the  percentage of laser light  transmission is plotted
above-mentioned recording layer, comprised a   25   on the vertical axis.
The solid line indicates the recording layer of [err]
situation of an information disk according to the In afirst series of tests
the threshold sensitivity  invention with a recording layer of [err] of the
information disk was determined. For that  while the broken line relates to
an information purpose the recording layer was exposed to       disk having
a recording layser of [err], It pulsated laser light {pulse time=100 ns) of
30   can be derived from the graph that the disk incresing energy until a
hole was formed in the  according to the invention shows a significantly
recording layer. It was established that the     smaller increase of the
transmission than the threshold sensitivity of the recording layer of
known disk. This means that the degradation of [err] used in the disk
according to the  the recording layer used in the information disk
invention had avalue of.50nJper pulse and that  35   according to the
invention occurs very much of the known recording layer [err] had a
more slowly than in the known disk. For the value of 0.80 nJ per pulse. The
same test series  increase in transmission is mainly due to the was carried
out for the determination of the     conversion or decomposition of the
tellurium sensitivity for a hole provided in the recording  constituent of
the recording layer to transparent layer in a diameter of 0.7 [err]. The
sensitivity for a   40   tellurium oxides. 0.7 pm hole in the [err]
recording layer was 0.91 nJ per pulse. The sensitivity of a      Claims
[err] recording layer was higher than 1.10 nJ per pulse.
1. An optical information disk in which in- In a third series of tests the
average daily  45   formation can be recorded and read optically and
increase of the so-called bit-error rate (A BER)  which comprises a
substrate plate which, on at was determined. Herewith is meant the average
least one side, has an ablative recording layer increase per day of the
ratio between the number  comprising the elements tellurium, selenium and
of errors and the number of recording (bits).    antimony, characterized in
that the composition Errors, for example, in the form of so-called   50
of the recording layer satisfies the formula pinholes, that is to say small
holes, may occur in  [err] wherein x=55-85 at%, y=13-30 that the recording
layer works loose locally and is  at%,  z=1-12   at%   q=0.10  at%   and
damaged or in that, for example, the layer       x+y+z+q=100. becomes
locally transparent as a result of oxida-  2. An optical information disk
as claimed in tion. For the determination of the bit error rate the   55
Claim 1, characterized in that furthermore the information disk according
to the invention, as  condition is satisfied that y=a.x+1.5 z-q well as an
information disk provided with a      wherein x, y, z and q have the
meanings stated in 



known recording layer consisting of [err]           Claim- 1 and a has the
value 0.15-0.30. was subjected to a standard ageing test, the       3. An
information disk as claimed in Claim 1, so-called cyclic moisture test.
60    characterized in that the recording layer has the According to this
test the information disk was  composition [err]. subjected at a constant
relative air humidity of   4. An information disk as claimed in Claim 1,
95% per 24 hours to the following temperature    characterized in that the
recording layer has the cycle: store at [err] for 12 hours, heat from 250
to  composition [err]. [err] for 2 hours, store at [err] for 2 hours, cool
65  5. An information disk as claimed in Claim 1, 4    5        .
0050 388                        6 the information track has a crenellated
profile of  from [err] to [err] for 2 hours, heat from [err] to 65C
information areas 4 situated at a higher level and  for 2 hours, store at
[err] for 2 hours and cool information areas 5 situated at a lower level.
The  from [err] to [err] for 2 hours. The results demon- difference in
height of the areas is [err] wavelength of  strate that the disk according
to the invention the reading laser light and is approximately 0.15   5
having a recording layer of [err] in the pm. The  longitudinal dimensions
vary  in           above-mentioned circumstances has an average accordance
with the stored information and are      daily increase of the bit error
rate of 2.10-7. The approximately 0.3-3 [err]. Lacquer layer 2 is
information  disk with the known layer of covered with a recording layer 6
consisting of       [err]has an average daily increase of the [err] in a
thickness of 30 nm. In respect  to   bit error rate which is 2.5 times as
high and has a of recording of data, recording layer 6 is exposed,  value
of [err]. From this it may be concluded in the parts not provided with the
servo track, to  that the stability of the disk according to the laser
light which is approximately a factor 10     invention is significantly
higher than that of the more intense in energy than the reading laser
known optical information disk. light which scans the servo track. The
recording   15  This favourable aspect of the optical in- laser light is
focused on the recording layer via  formation disk according to the
invention further- substrate plate 1 and is pulsated in accordance    more
appears from a further series of tests in with the information to be
recorded. The pulse      which the disk was subjected to the above- time is
100 ns. The data recorded in layer 6 have a  described cyclic moisture
tests and the laser light binary character in which the information bits
20   transmission (A=750 nm) was periodically deter- consist of holes 7
formed in the recording layer 6.  mined. The results are shown in Fig. 2.
In the Tests have been carried out with the above-       graph, the number
of days of the cyclic moisture described information disk according to the
in-     test is plotted on the horizontal axis and the vention as well as
with a disk which, instead of the  percentage of laser light transmission
is plotted above-mentioned recording layer, comprised a   as   on the
vertical axis. The solid line indicates the recording layer of [err].
situation of an information disk according to the In a first series of
tests the threshold sensitivity  invention with a recording layer of [err]
of the information disk was determined. For that    while the broken line
relates to an information purpose the recording layer was exposed to
disk having a recording layer of [err]. It pulsated laser light {pulse
time=100 ns) of   30    can be derived from the graph that the disk
increasing energy until a hole was formed in the    according to the
invention shows a significantly recording layer. It was established that
the        smaller increase of the transmission than the threshold
sensitivity of the recording layer of     known disk. This means that the
degradation of [err] used in the disk according to the             the
recording layer used in the information disk- invention had a value of 0.50
nJ per pulse and that  35   according to the invention occurs very much of
the known recording layer [err] had a              more slowly than in the
known disk For the value of 0.80 nJ per pulse. The same test series
increase in transmission is mainly due to the was carried out for the
determination of the        conversion or decomposition of the tellurium
sensitivity for a hole provided in the recording    constituent of the
recording layer to transparent layer in a diameter of 0.7 [err]. The
sensitivity for a   40   tellurium oxides. 0.7 lam hole in the [err]
recording layer was 0.91 nJ per pulse. The sensitivity of a           laims
[err] recording layer was higher than 1.10 nJ per pulse.
1. An optical information disk in which in- In a third series of tests the
average daily  45   formation can be recorded and read optically and
increase of the so-called bit-error rate (A BER)    which comprises a
substrate plate which, on at was determined. Herewith is meant the average
least one side, has an ablative recording layer increase per day of the
ratio between the number    comprising the elements tellurium, selenium and
of errors and the number of recording (bits).       antimony, characterized
in that the composition Errors, for example, in the form of so-called   so
of the recording layer satisfies the formula pinholes, that is to say small
holes, may occur in  TeSeySbS, wherein x=55-85 at%, y=13-30 that the
recording layer works loose locally and is  at%,  z=1-12   at%   q=0.10
at%   and damaged or in that, for example, the layer          x+y+z+q=100. 



becomes locally transparent as a result of oxida-     2. An optical
information disk as claimed in tion. For the determination of the bit error
rate the   55   Claim 1, characterized in that furthermore the information
disk according to the invention, as     condition  is satisfied that
y=a.x+1.5 z-q well as an information disk provided with a         wherein
x, y, z and q have the meanings stated in known recording layer consisting
of [err]             Claim 1 and a has the value 0.15-0.30. was subjected
to a standard ageing test, the          3. An information disk as claimed
in Claim 1, so-called cyclic moisture test.               60
characterized in that the recording layer has the According to this test
the information disk was   composition [err]. subjected at a constant
relative air humidity of      4. An information disk as claimed in Claim 1,
95% per 24 hours to the following temperature       characterized in that
the recording layer has the cycle: store at [err] for 12 hours, heat from
[err] to  composition [err]. [err for 2 hours, store at [err] for 2 hours,
cool   65  5. An information disk as claimed in Claim 1, 4    7
0 050 38                       8 characterized in that the recording layer
has the   4. Aufzeichnungstrfger nach Anspruch 1, da- composition[err]
durch gekennzeichnet, dass die Aufzeichnungs- schicht die folgende
Zusammensetzung hat: entansprfiche
Tea7Se15SbO. 5. Aufzeichnungstrager nach Anspruch 1, da- 1. Optischer
Aufzeichnungstrager, in dem In-     durch gekennzeichnet, dass die
Aufzeichnungs- formation auf optischem Weg eingeschrieben         schicht
die folgende Zusammensetzung hat: und.aiusgolesen werden kann, der eine
Trager-     T07fSe gSbss. -   platte: fweist, die auf mindestens einer
Seite mit a: er fortnehmbaren Aufzeichnungsschicht ver-  -   Revendieations
:han. ut,.wic6he dieElemenbt Tellur,.Seien und A-- mon aufwelst, dadurch
gekennzaichnat, dass      1. Un disque pour l'enregistrement optique, :, .;
: . die Zusammenseizung der Aufzeichnungsschicht   dans lequel de
l'information pout etre inscrite et der untenstehenden Formal entspricht:
lue par vole optique et qui comprend une plaque ,R .--de substrat
presentant au moins d'un c6te, une ,   TeSeSbS,
couche d'enregistrement ablative, contenant les 6le6ments tellure, s6ienium
et antimoine, carac- wonn: x=55-85 Atom%, y-13-30 Atom%,
t6rise en ce qua la composition de la couche ;2: 1-12 ,Atom%,4-=0-10 Atom%
und                  denregistrement  satisfait  a  Ia  formula --.-.20
Tea.SbeS", formula dans laquelle x=55 a 85% , .  - - :    ::-- x+y+z+q=100
anatomes, y=13 a 30% en atomes,z=1 a 12% en atomes, q=O a 10% en atomes
etx+y+z+q=100. . *i .  L ,- ist.  :  .   -                            2.
Disque d'enregistrement optique selon Ia 2. Optischer Aufzeichnungstrager
nach An-        revendication 1, caract6ris6 en ce qua la condition * rsoM
:,  spruch ,'dadurch gakennzlechnt daoswweterhin   25   est on outre
satisfaite qua y=a.x+1,5 z-q, a dia untenstahende .,dingung erfillt wird:
ayant une valeur comprise entre: 0,15 a 0,30. 3. Disque d'information selon
Ia revendication , :          .y-a. X1,5 z-q                1, caract6ri6
en ce qua la couche d'enregistre- ment pr6sente la composition
TewSe25Sb1OS. .- wori nx, Y, z und, q die in Anspruch I gegebene  .30    4.
Disque d'information salon la revendication -bdeutunghaben und a den Wart
Oil5-0.30 hat.       1, caracteris6 en :ce que Ia couche d'enregistre- 3.
,u. , 3 chnungstrager nach Anspruch 1, da-    ment pr6sente la composition
Te75Se15SbO. durch gekennzechnat, dass die Aufichnungs-    .     5. Disque
d'information selon la revendication - schicht .   1die folgende
Zusammensetiung hat:   1, caracterise en ce qua la couche d'enregistre- ,.
Ta~SboS..                              35   .ment prisente la composition
Te2.Sea1Sb1S1. -:-.-  :  C   -   ;                     ~~~~~~~~~40 45 55 60
A                                       ~~~~~~~~~~~~~~~65 5. 'I.. . . & -


