
;e3ev"sd ($!Nr"6"T"RX717 MARCH 2003  Mold apparatus for
information-carrying disk blanks The invention relates to a mold apparatus
for production of information-carrying disk blanks of polymethacrylate
plastic by means of injection molding or compression molding, to a method
for production of the information-carrying disk blanks and to the blanks
and DVDs produced therefrom. Prior Art German Patent 3613334 C2 describes
an injection mold for injection molding of information-carrying plates,
especially compact disks, of polycarbonate or polymethyl methacrylate, the
mold having two halves) wherein one half has a polished insert of zirconium
oxide or silicon nitride in the region of the mold cavity. Detrimental
influences such as accretions of dirt or deposition of moisture are
prevented by this feature. German Patent Application 19625717 A1 describes
a method for cutting off the sprue of an injection-molded article,
especially of an information-carrying disk, wherein the sprue is cut off
outside the apparatus by means of a laser. In this way the sprue can be
removed in particularly dust-free manner. The position of the disk-shaped
sprue can then be freely chosen. In the case of location in the central
region, advantageously no burrs are produced at the disk surface.
Furthermore, the precise cutting edge of the laser permits an increase of
the gate gap between sprue and mold part. European Patent Application
551869 A1 describes a method and an injection-molding '1061p0!   17 MARCH
2003 2 machine for production of information-carrying disks of
thermoplastic plastic such as polycarbonate. In this case the plastic is
first injected into the injection mold and then a movable cylinder is
forced into the center of the injection molding, so that the resulting
sprue piece remains joined to the disk only by a thin rim and can then be
cut out with sufficient ease. US Patent Application 5330693 also describes
a method and an injection-molding machine for production of
information-carrying disks from thermoplastic plastic. In this case it is
important that a sufficient gap ranging from 0.2 to 0.9 mm, preferably 0.75
to 0.85 mm be left between the sprue piece and the disk, to ensure that the
mold will be filled throughout ifs entire extent. German Patent Application
3839536 A1 describes an injection-molding device for information-storage
disks, in which the ejector device contains a compressed-gas channel.
Polycarbonate and polymethyl methacrylate are cited as injection-molding
materials. The problem of possible mold contamination by particulate dust
during use of polymethyl methacrylate is not mentioned. Particulars of the
dimensions of the injection gap or of the cutting gap are not provided.
17 MARCH 2003 3 Object and Achievement Information-carrying disks of
plastic are now produced predominantly of polycarbonate in
injection-molding or compression-molding methods. A general problem therein
is the relatively high tendency toward birefringence, which can easily
occur, especially with polycarbonate, if processing is not optimal,
especially in the case of thin layer thicknesses. During readout of
information from the informationcarrying disks - such as compact disks
(CD), minidisks (MD} or digital versatile disks (DVD) - such birefringence
leads to undesired interference and thus in the worst case to scrap loss.
Polymethacrylate plastics, or in other words plastics made predominantly
from methyl methacrylate, exhibit less tendency to development of
birefringence, and so the use of polymethacrylate plastics instead of
polycarbonate certainly represents an interesting alternative. In addition
to a larger processing window) polymethacrylate possesses the further
advantage, compared with polycarbonate, of greater replication accuracy and
surface hardness. A disadvantage, however, is greater brittleness. This
causes problems in cutting off the sprue parts, since more particulate dust
is formed and can get into the apparatus or onto the information-carrying
disks themselves. Such particles can contaminate the injection mold or
female dies, or in the worst case even make them unusable. Particulate dust
on the information-carrying disks can lead to problems during subsequent
processing steps, especially during metallization of the
information-carrying side with an aluminum layer. This particulate dust
leads to increased scrap loss and to an aluminum surface that is not
closed. 



It was regarded as an object to provide, for injection molding or
compression molding of information-carrying disk blanks of polymethacrylate
plastic, an apparatus which makes it possible to obtain
information-carrying disk blanks with high replication accuracy and, while
the sprue piece is still in the apparatus) to shear it off to such an   17
MARCH 2003 4 extent that it can be easily cut off after removal of the
blank. A particular objective was to prevent particle formation due to
tearing out at the cutting-off point during the cutting-off process. The
object was achieved by a mold apparatus) suitable as a component of an
injection-molding or compressionmolding machine, for injection molding or
compression molding of informationcarrying disk blanks of polymethacrylate
plastic, the mold apparatus comprising two mold parts, wherein one mold
part contains a female die with the information data and together with the
second mold part forms a cavity for the one information-carrying disk
blank, a sprue bushing for a sprue piece with a centrally positioned gate,
and an impact cylinder for shearing the sprue piece in the apparatus and an
ejector pin are also provided, characterized in that the injection gap
between the gate of the sprue piece and the informationcarrying disk blank
is smaller than 0.3 mm and the cutting gap between the rim of the impact
cylinder and the information-carrying disk blank is smaller than 0.2 mm.
The invention also relates to a method for production of an
information-carrying disk blank of polymethacrylate plastic, as well as to
the new information-carrying blank and DVDs produced therefrom.   17 MARCH
2003 5 By way of example, the invention will be explained by the following
figures. Fid 1 a: Inventive mold apparatus in cross section. Mold part (1
), in this case the upper part, is illustrated as composed of two pieces.
Mold part (2) is illustrated as the lower part. Sprue piece (5) or the
cavity therefor is configured according to Claim 2. F ig. 1 b: Enlarged
diagram of a segment of the cross section for illustration of the location
of injection gap (SP) and cutting gap (SN). (1 ) = Upper mold half (2) =
Lower mold half (3) = Nozzle for injection of plasticized polymethacrylate
plastic (4) = Sprue bushing 



(5) = Sprue piece (6) = Gate (7) = Die-retaining bushing for holding the
female die (8) = Female die (9) = Impact cylinder for shearing off the
sprue piece (10) = Ejector pin for ejecting the sprue piece (11 ) =
Information-carrying disk blank (SP) = Injection gap (SN) = Cutting gap (H)
= Height of the cavity in front of the injection gap Operation of the
Invention The mold apparatus is, in a manner known in itself, a component
of an injectionmolding or compression-molding machine for production of
information-carrying disk blanks.   17 MARCH 2003 6 In injection molding,
the plasticized plastic is injected via a nozzle (3) under high pressure,
such as 10' to 108 Pa (100 to 1000 bar) into the mold apparatus) the
injection mold. In the process, female die (8) replicates the information
data (pits) on the disk. After one of the two mold parts has been removed
or swung up to open the mold apparatus, the cooled information-carrying
disk blank can be removed therefrom, by means of a robot arm, for example,
and then further processed. In compression molding, the mold apparatus is
still slightly open by about 0.5 to 0.7 mm at first after a specified
quantity of plastic has been injected. Then the mold apparatus is closeii
by increasing the closing forces. The cooled information-carrying disk can
then be removed as in injection molding. The compression-molding method
usually leads to better replication accuracy than is achieved in the
injection-molding method. Corresponding injection-molding and
compression-molding machines and methods are known and in some respects
differ only by the software and/or hardware components used for control.
Readily flowing polymethacrylate molding compounds suitable for production
of information-carrying disks are also known. They largely comprise
polymerized methyl methacrylate, usually in proportions of at least 80 or
90 and especially at least 94 wt%, if necessary together with further
(meth)acrylate compounds such as methyl acrylate. A suitable molding
compound can comprise, for example 85 to 98) preferably 95 to 97 wt% of
methyl methacrylate and 3 to 5 wt% of methyl acrylate, and can exhibit a
solution viscosity in chloroform ranging from J = 45 to 55 mllg in
chloroform at 23C. The Vicat softening point according to ISO 306 B50 can
range, for example, from 85 to 110C, especially 100 to 110C. The melt-flow
index MFI   17 MARCH 2003 7 according to ISO 1133 (230C/3.8 kg) can be
characterized by 5.0 to 30) preferably 5.5 to 6.5 m1!10 minutes. 



Preferably, especially for production of DVDs, there is used a granulated
polymethacrylate molding compound  comprising 85 to 97 wt% of methyl
methacrylate and 15 to 3 wt% of methyl acrylate) ethyl acrylate or n-butyl
acrylate  with a melt-flow index of 5.5 to 30 m1/10 minutes at 230C/3.8 kg
(ISO 1133)  thermal stability of at least 320C (TD value for 2% weight
loss, measured in a thermal gravimetric analysis balance at a heating rate
of 5C/minute under nitrogen atmosphere)  a modulus of elasticity of 2800 to
3300 MPa (ISO 527)  a fines proportion in the granules of less than 0.5,
especially 0.3, especially preferably 0.1 wt%, determined by sieve analysis
(1.6 mm mesh openings). The material composition inherently leads to
relatively low birefringence, especially by comparison with polycarbonate.
The good melt-flow index favors good processability. High thermal stability
prevents decomposition during processing. The fact that the modulus of
elasticity is maintained is advantageous in particular for the thin DVDs,
which have a thickness of only 0.6 mrn. Since granules are used, the fines
content is also of importance. The presence of particles of different size)
especially relatively small particles, leads to the danger of
inhomogeneities in the melting behavior of the polymethacrylate molding
compound, to disturbances in the process as a result thereof and to reduced
yields due to optical defects of the finished part. Experience shows that
no problems are encountered when the fines content of the granules is   17
MARCH 2003 8 smaller than 0.5 wt% (1.6 mm mesh openings). Molding compounds
available for injection molding almost always contain moldrelease agents
such as stearic acid, palmitic acid, cetyl alcohol, stearyl alcohol, oleic
acid amide or technical mixtures of the said compounds. It has now been
found that mold-release agent contained in polymethacrylate
molding-compound granules can separate as fine droplets at the rims of mold
parts (1, 2) of the mold apparatus) for example after several hours of
continuous operation of the equipment. When the mold is opened, the
droplets can then get onto either the female die or the blank itself.
Naturally both are undesirable, especially during production of DVDs with
extremely fine data structures, since they lead immediately to impairment
of the female die or to scrap loss. Surprisingly, this problem can be
overcome by using polymethacrylate moldingcompound granules containing at
most 0.05 wt% of mold-release agent, or preferably none at all. It was not
foreseeable that good replication accuracy would then be preserved almost
without change even though the blank is necessarily somewhat more difficult
to separate from the mold. The mold apparatus comprises two mold parts ( 1,
2), wherein one mold part ( 1 ) contains a female die (8) with the
information data (data structures = pits)) said die being fastened to a
die-retaining bushing (7), and together with the second mold part (2) forms
a cavity for the one information-carrying disk blank, a sprue bushing (4)
for a sprue piece (5) with a gate (6), and an impact cylinder (9) for
shearing the sprue piece (5) in the apparatus and an ejector pin (10) are
also provided.   17 MARCH 2003 9 The invention is based on the knowledge
that, to avoid undesired particulate dust, it is necessary to take into
consideration, in particular, not only the location and the dimensions of
the gate (6), which are characterized by the injection gap (SP), but also
the conditions during shearing of the sprue piece (5) by the impact
cylinder (9), which are characterized by the cutting gap (SN). The
injection gap (SP) corresponds to the height of the gate (6). The cutting
gap (SN) is determined by the material tolerance between the impact
cylinder (9) and the information-carrying disk blank ( 11 ), and
corresponds to the distance between the inner rim of the
information-carrying disk blank (11 ) and the outer rim of the impact
cylinder (9) during the shearing process. If the injection gap (SP) is too
large, the problem arises that copious material is torn out, as it were,
during shearing of the sprue piece (5), and so more particulate dust can be
produced. If the gap is too small, the problem arises that the mold may not
be filled adequately. 



If the cutting gap (SN) is too small, "seizing" of the impact cylinder (9)
and harmful material warping can occur. If the cutting gap (SN) is too
large, the impact cylinder is no longer guided accurately. The material
will be broken rather than sheared in the gate region, and more undesired
particles will be formed. The invention teaches that the injection gap (SP)
between the gate (6) of the sprue piece (5), which gate must be centrally
positioned, and the information-carrying disk blank (11 ) must be smaller
than 0.3 mm, and preferably 0.15 to 0.25 mm in DVD production, and that
simultaneously the cutting gap (SN) between the rim of the impact cylinder
(9) and the information-carrying disk blank (11 ) must be smaller than   17
MARCH 2003 10 0.2 mm) preferably 0.02 to 0.12 mm. In this way it is
possible to use polymethacrylate plastic for the information-carrying disk
blank (11 ), without resulting in tearing out or particulate dust to a
harmful extent during removal of the sprue piece (5). It is particularly
advantageous when the height (H) of the cavity for the sprue piece
immediately in front of the injection gap (SP), at a distance of 1 to 2 mm,
for example, between the gate (6} of the sprue piece (5) and the
information-carrying disk blank (11 ) toward the center of the sprue piece
(5) is again at least 0.5) preferably 0.6 to 1.2 mm. This almost
bottle-shaped or stepped geometry of the sprue piece (5) permits a certain
degree of guidance of the impact cylinder during the shearing process in
the gap, and so the material is inherently stabilized during shearing. In
the inventive method, the polymethacrylate plastic in molten condition at
240 to 320C, for example, preferably 260 to 300C, is injected via a nozzle
(3) at high pressure such as 10' to 108 Pa (100 to 1000 bar) through sprue
bushing (4) into the apparatus. The polymethacrylate plastic spreads via
sprue bushing (4) into sprue piece (5) and via gate (6) into the cavity for
the information-carrying disk blank, thus replicating the information of
female die (8), and solidifies in the mold apparatus at a temperature of
about 40 to 80C. Now sprue piece (5) is sheared off inside the apparatus,
at gate (6), by means of impact cylinder (9)) and sprue piece (5) is
ejected by means of ejector pin (10). The finished information-carrying
disk blank (11 ) can be removed after the apparatus has been opened.   17
MARCH 2003 11 The information-carrying disk blank can have, for example,
the dimensions of a compact disk (CD; 1.2 x 120 mm), of a digital versatile
disk (DVD; 2 x 0.6 mm x 120 mm) or of a minidisk (MD; 1.2 x 64 mm), to
mention only some of the possible data media. As examples, these media,
which may be recorded or recordable data media, can be used for audio,
video or computer software (ROM = read-only memory; CDROMs). The
specifications for DVDs are described in ECMA Standards 267 and 268. ECMA
267 specifies four DVD types - (read-only disks) - with storage capacities
of 4.7 to 17.0 gigabytes. ECMA 268 specifies DVDs with 80 mm diameter. It
is currently assumed that the ECMA specifications will be incorporated into
ISO/IEC JTC1 standards. The new information-carrying disk blank of
polymethacrylate plastic has, due io removal of the gate, a roughened zone,
which is disposed centrally at the rim of the hole and which can be felt
and seen (if necessary using a magnifying glass or similar aid). It is
characterized by extremely high accuracy of replication of the data
structures (pits). It exhibits practically no perceptible birefringence,
which is advantageous especially in DVDs, which are thin and have high data
densities. Information-carrying disk blanks of polymethacrylate plastic
usually exhibit birefringence path differences of less than 50 nm,
preferably 15 to 30 nm, especially 5 to 15 nm) the birefringence path
difference fluctuating by not more than  (plus or minus) 40%, preferably
not more than  30%, especially preferably not more than  20% in a line
following the radius from inside to outside.   17 MARCH 2003 12 



The criterion used for accuracy of replication of the pit structures is the
fitter value, which describes the fluctuation in the form of the standard
deviations of the pit lengths from the standard value. For DVDs, Section
13.4.1 of ECMA 267 specifies fitter values of less than 8%. This value can
be achieved by DVDs by means of the inventive method. A further measure of
replication accuracy is the signal asymmetry according to ECMA 267, 13.2.
DVDs must achieve a value of between -0.5 and at most 15.0 (15%)) which is
also easily possible with the inventive method (fitter and signal asymmetry
values are measured on the DVD in finally assembled form, this DVD
containing the information-carrying disk blank). Digital versatile disks
(DVDs) produced according to the invention are characterized by a fitter
value of the replicated data according to ECMA Standard 267, 13.4.1, of
less than 8.0%, and may at the same time, preferably, have a signal
asymmetry according to ECMA Standard 267, 13.2, of less than 15%. The
planarity of the DVD is described by measurement of the radial and
tangential angular deviation (tilt). By measurements on the DVD in finally
assembled form, the angular deviation can be determined as the deflection
from a reference plane both in the radial and tangential plane. Section
12.4 of ECMA 267 specifies a permissible radial tilt of at most  0.8 and a
permissible tangential tilt of at most  0.3. If the tilt is too large, the
resulting deviation of the information plane from the reference plane
causes problems - especially in a DVD with a plurality of information
planes - in focussing the laser beam on the minute information unit (pits)
and thus problems in readout of information on the different information
planes of a DVD.   17 MARCH 2003 13 By the inventive method it is possible
to production DVDs which have a radial tilt (radial angular deviation) of
not more than  0.8, preferably not more than  0.7 and a tangential tilt
(tangential angular deviation) of not more than  0.3, preferably not more
than  0.2. The information-carrying disk blank is provided as an essential
component of finished CDs, DVDs or MDs. Further processing of the
information-carrying disk blank) for example to a finished CD, DVD or MD or
to another data-carrying disk, is accomplished in a manner known in itself.
For a CD, the information-carrying side is coated with metal, for example
by metaNization with aluminum (sputtering). A lacquer layer, which can also
contain printing, is applied for protection. DVDs are produced from two
information-carrying disk blanks, which are bonded with an adhesive layer.
It has been further found that the stroke of the impact cylinder {9) also
has an influence on particle formation at the stamped edge and - possibly
as a consequence - on the breaking strength. A stroke in the range of 1.5
mm or greater is usually chosen for the production of information-carrying
disks of polycarbonate_ If, in addition to the inventive setting of the
injection gap (SP) and cutting gap (SN), the stroke of the impact cylinder
is limited to 0.3 to 1.3 mm, preferably to 1.0 to 1.3 mm in CD production
and to 0.3 to 1.0 mm, preferably to 0.4 to 0.6 mm in DVD production,
particle formation at the central stamped hole will be further reduced.
17 MARCH 2003 14 The suspected reason for this result is that minute
particles can be additionally torn out at the gate as the impact cylinder
slides along, and that this action becomes more pronounced the longer such
travel is. Obviously there are also formed thereby particles that are too
small to be perceived with the naked eye. This is inferred from the fact
that not only is mold contamination not observable initially but also no
longer occurs after several hours of operation, provided the stroke of the
impact cylinder is appropriately limited.   17 MARCH 2003 15 EXAMPLES
Injection-molding experiments on production of digital versatile disks
(DVDs) with subsequent evaluation of the condition of the stamped edge in
the central hole and of 



the breaking strength. Experimental setuplln~ection-molding machine An
injection-molding machine wifh a two-piece mold apparatus having movable
and stationary mold sides and female dies for DVDs was used. The location
of gate (6), injection gap (SP) and cutting gap (SN), and the stroke of the
impact cylinder (stroke in mm), were each modified in the various
experiments by installation of a different impact cylinder (9) and/or of a
different sprue bushing (4). A polycarbonate molding compound (PC) was used
in some cases and two polymethacrylate molding compounds (PM-1 and PM-2)
were used in other cases. The molding compounds were each injected at a
pressure of about 500 bar with an initial melt temperature of 290C and a
mold temperature of 60C. The cycle time for injection, holding pressure,
cooling time, punching out the sprue, opening the mold and removal of the
DVD was about 5 s. The experiments were evaluated on the basis of DVDs
taken from the production process approximately 5 minutes after startup.
17 MARCH 2003 16 The stamped edge in the central hole (roughened zone, due
to removal of the sprue piece by means of the impact cylinder) of the
obtained DVDs was evaluated optically on the basis of criteria presented
below. In the case of the gate located on one side, the top edge of the
sprue closes together with the top edge of the DVD half side (in contrast
to a centrally placed sprue). Moldinq compounds: PC: Commercial, low
molecular weight polycarbonate molding compound (according to the
manufacturer: intended for optical data media or suitable for DVD
production) PM-1: Composition: 92 wt% of methyl methacrylate, 8 wt% of
methyl acrylate, MFI (ISO 1133, 230C/3.8 kg) = 21 g/10 min J value = 48
ml/g PM-2: Composition: 96 wt% of methyl methacrylate) 4 wt% of methyl
acrylate, MFI (ISO 1133) 230C13.8 kg} = 6 g110 min J value = 52 ml/g  



17 MARCH 2003 17 Evaluation of the experimental results. Stamped edge: 1 =
very poor rough with many tears, considerable particulate dust 2 = poor
rough, hardly any tears, considerable particulate dust 3 = moderate little
roughness, no tears, little particulate dust 4 = good hardly rough,
particulate dust present 5 = very good smooth, no particulate dust
observable The evaluation of breaking strength was tested by bending the
DVDs by hand. 1 = very poor breaks immediately 2 = poor somewhat better
than 1 3 = moderate breaks after further deflection 4 = good better bend
radius than in 3 5 = very good corresponds to the breaking strength of a
polycarbonate DVD PM: Similar experimental results were always obtained
with molding compounds PM1 and PM-2. The experiments are therefore
consolidated under "PM" in one column in the following table.   17 MARCH
2003 18 Experiment No.FMSP mmSN mmStroke mmLocation 



of the gateEvaluation of the stamped edgeEvaluation of the bending
behavior1 - DVDPC0.30.71.5one side552 - DVDPM0.30.71.5one side113 -
DVDPM0.30.51.5one side114 - DVDPM0.30.21.5one side225 -
DVDPM0.30.21.5central236 - DVDPM0.20.11.5one side327 -
DVDPM0.20.11.5central448 - DVDPM0.20.10.5one side439 -
DVDPM0.20.10.5central54 In experiment 9, no mold contamination was found
even after the injection-molding system had been operating continuously for
several hours. In experiment 7, slight contamination developed after this
time.   17 MARCH 2003 19 CLAIMS 1. A mold apparatus, suitable as a
component of an injection-molding or compression-molding machine, for
injection molding or compression molding of information-carrying disk
blanks of polymethacrylate plastic) the mold apparatus comprising two mold
parts) wherein one mold part contains a female die with the information
data and together with the second mold part forms a cavity for the one
information-carrying disk blank, a sprue bushing for a sprue piece with a
centrally positioned gate, and an impact cylinder for shearing the sprue
piece in the apparatus and an ejector pin are also provided, characterized
in that the injection gap between the gate .of the sprue piece and the
informationcarrying disk blank is smaller than 0.3 mm and the cutting gap
between the rim of the impact cylinder and the information-carrying disk
blank is smaller than 0.2 mm 2. A mold apparatus according to claim 1,
characterized in that the height of the cavity for the sprue piece
immediately behind the injection gap between the gate of the sprue piece
and the information-carrying disk blank toward the center of the sprue
piece is at least 0.5 mm   17 MARCH 2003 



20 3. A mold apparatus according to claim 1 or 2, characterized in that the
stroke of the impact cylinder is 0.3 to 1.3 mm 4. A method of production of
information-carrying disk blanks of polymethacrylate plastic by injection
molding or compression molding in an apparatus according to one or more of
claims 1 to 3, in which method the polymethacrylate plastic in molten
condition is injected via a nozzle at high pressure through the sprue
bushing into the apparatus, the polymethacrytate plastic solidifies in the
apparatus) the sprue piece is sheared off inside the apparatus) at gate, by
means of the impact cylinder, the sprue piece is ejected by means of the
ejector pin, and the information-carrying disk blank is removed after the
apparatus has been opened. 5. A method according to claim 4, characterized
in that information-carrying disk blanks for a digital versatile disk (DVD)
are produced. 6. A method according to claim 4 or 5, characterized in that
the polymethacrylate plastic is used in the form of a granulated
polymethacrylate molding compound  comprising 85 to 97 wt% of methyl
methacrylate and 7 5 to 3 wt% of methyl acrylate, ethyl acrylate or n-butyl
acrylate  with a melt-flow index of 5.5 to 30 m1110 minutes at 230C13.8 kg
(ISO 1133)  thermal stability of at least 320C (TD value for 2% weight
loss, measured in a thermal gravimetric analysis balance at a heating   17
MARCH 2003 21 rate of 5C/minute under nitrogen atmosphere)  a modulus of
elasticity of 2800 to 3300 MPa (ISO 527)  a fines proportion in the
granules of less than 0.5 wt%, 



determined by sieve analysis (1.6 mm mesh openings). 7. A method according
to claim 6, characterized in that the granulated polymethacrylate molding
compound contains no mold-release agent or not more than 0.05 wt% of such
an agent. g, An information-carrying disk blank of polymethacrylate
plastic) obtainable in a method according to one or more of claims 4 to 7,
characterized in that a roughened zone due to removal of the gate is
disposed centrally at the rim of the hole of the information-carrying disk.
9. An information-carrying disk blank according to claim 8, characterized
in that it is a component of a recorded or recordable optical data medium.
10. An information-carrying disk blank according to claim 9, characterized
in that it is a component of a compact disk (CD), of a digital versatile
disk (DVD) or of a minidisk (MD). 11. An information-carrying disk blank
according to claim 10, characterized in that it is a component of a digital
versatile disk (DVD) and the DVD produced therefrom has a fitter value of
the replicated data according to ECMA Standard 267, 13.4.1, of less than
8.0%.   17 MARCH 20Q3 22 12. An information-carrying disk blank according
to claim 11) characterized in that the signal asymmetry according to ECMA
Standard 267, 13.2, is less than 15%. 13. A digital versatile disk (DVD),
which can be produced according to one or more 



of claims 4 to 7, characterized by a fitter value of the replicated data
according to ECMA Standard 267, 13.4.1, of less than 8.0%. 14. A digital
versatile disk (DVD) according to claim 13) characterized in that the
signal asymmetry according to ECMA Standard 267, 13.2, is less than 15%.
15. A digital versatile disk (DVD) according to claim 13, characterized by
a radial tilt (radial angular deviation) of not more than  0.8) and a
tangential tilt (tangential angular deviation) of not more than  0.3.
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