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Description

[0001] The present invention relates to an optical re-
cording medium such as DVD, and particularly relates to
an optical recording medium in which recording tracks
are formed meanderingly.

2. Description of the Related Art

[0002] In recent years, DVD is used as an optical In-
formation recording medium with large capacity gener-
ally and widely. In addition to Read-only DVD (DVD-
ROM), the standard of DVD-RW (DVD-Re-recordable)
being capable of recording and reproducing recording
information is being laid down. Groove tracks are formed
as recording tracks in a predetermined patltern on an op-
tical disc according to the DVD-RW standard. The groove
tracks arg formed meanderingly so as to be wobbled,
and a wobble signal with constant frequency is extracted
at the time of recording so as to be capable of being used
as a reference signal which synchronizes with rotation
of the DVD-RW.

[0003] Meanwhile, since recording is possible on DVD-
RW, for example, varicus contents data recorded on
DVD-ROM can be illegally copied onto DVD-RW. Con-
tents such as images and music are normally subject to
protection of their copyright, anditis reguested thatillegal
copying onto DVD-RW is prevented by a certain method
and the copyright is protected effectively.

[0004] Therefore, in the standard of DVD-RW (Ver.
1.0) which was not generally available o the public at
the priority date of this application, measures for prevent-
ing illegal copying is defined, namely, predetermined da-
ta are previously embedded as emboss pit string (phase
pit string) into an area of DVD-RW corresponding to a
recording area of DVD-ROM where reproduction control
data or the like were recorded. As a result, even if other
reproduction control data are overwritten on this area, a
reproduction signal of the overwritten data interferes with
the reproduction signal of the emboss pit string so as not
to be read, and thus other reproduction control data can-
not be substantially overwritten

[0005] However, since the area into which the emboss
pit string was embedded is equal to that grooves are
formed Intermittently, an output level of a wobble signal
extracted from this area is lower than an output level of
a wobble signal extracted from an area of a conlinuous
groove where recording data are recorded, and thus syn-
chronous detection of DVD-RW cannot be executed sta-
bly.

[0006] JP 10172149A discloses an optical information
recording medium having an area containing wobbled
pre-pit sirings and an area containing wobbled pre-
grooves wherein the amplitude of the meander for the
pre-pit strings is adjusted such that the wobble signal is
ihe same as that for the wobbled pre-grooves.

[0007] The present invention is devised in order to
solve the above problems and itis an object of the present
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invention to provide an optical information recording me-
dium which is capable of always maintaining a wobble
signal based on wobbling of groove fracks in a constant
tevel and realizing stable synchronous control.

[0008] In afirst aspect the invention consists in an op-
tical recording medium comprising:

a first area including meandering groove tracks on
which recording information is to be recorded; and

a second area where a first phase pit string corre-
sponding to control data is arranged meanderingly;

characterised by a third area where a second phase pit
string corresponding to predetermined data is arranged
meanderingly;

wherein a meandering amplitude of the second area and
a meandering amplitude of the third area are set so that
output levels of wobble signals exiracted from the second
and third areas are equal to an output level of a wabble
signal extracted from the first area.

[0009] According to this invention , since the respec-
tive areas have waving forms, the wobble signals can be
extracted. Therefore, the output levels of the wobble sig-
nals can be always maintained constant on the different
areas of the optical recording medium so that accurate
synchronous control can be utilized.

[0010] Inone aspect of the present invention, the pre-
pits are formed at least on said first area and said third
area,

[0011] Accordingtothis aspect, the pre-pits are formed
on the areas other than the second area. Therefore, even
in the case where the phase pits on the second and third
areas are formed into different pit depths, the cutput lev-
els of the wobble signals can be maintained equal as
mentioned above.

[0012] In another aspect of the present invention, the
pit depth on said third area is set so as to be equal to the
depth of the groove tracks of said second area.

[0013] According to this invention, the depth of the
groove tracks on the first area is equal to the pit depth of
the third area. Therefore, the output levels of the wobble
signals from the first area and the third area can be main-
tained equal as mentioned above only by changing the
waving amplitudes.

[0014] In further aspect of the present invention, on
said first area, a depth of the groove tracks is set to 30
nm, on said secand area, the pit depth is set to 80 nm,
an average duty of the pit string is set to approximately
50%, and the meandering amplitude is set to be approx-
imately 2.7 times as much as that of said first area, and
onthe third area, the pit depth is setto 30 nm, an average
duty of the pit string is approximately 80%, and the me-
andering amplitude is set to be approximately 1.3 times
as much as that of said first area.

[0015] According to this invention, suitable design con-
ditions can be given particularly in the case where DVD-
RW is used.

[0016] In further aspect of the present invention, the
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meandering amplitude of said third area is setso as to
be equal to the meandering amplitude of said first area.
[0017] According to this invention, the waving ampli-
tude of the first area is equal to the waving amplitude of
the third area. Therefore, the output levels of the wobble
signals can be maintained egual as mentioned above
only by changing the depth of the groove tracks on the
first area and the pit depth of the third area.

[0018] In further aspect of the present invention, on
said first area, a depth of the groove tracks is set to 30
nm, on said second area, the pit depth is set to 80 nm,
an average duty of the pit string is set to approximately
50%, and the meandering amplitude is set so as fo be
approximately 2.7 times as much as that of said first area,
and on sald third area, the pit depth is set to 50 nm, an
average duty of the pit string is set to approximately 80%,
and the meandering amplitude is set to be equal to that
of said first area.

[0019] Accordingto this invention, suitable design con-
ditions can be given particularly in the case DVD-RW is
used.

[0020] In a second aspect, the invention consists in a
recording medium producing apparatus for producing an
aptical recording medium using a disc master, the appa-
ratus comprising:

a first area forming device which cuts groove tracks
meanderingly on the disc master using a light beam
modulated by a wobble signal so as to form a first
area onto which the recording information is to be
recorded; and

a second area forming device which meanderingly
cuts a first phase pit string corresponding to control
data on the disc master, thereby forming a second
area,

characterised by a third area forming device which me-
anderingly cuts a second phase pit string corresponding
to predetermined data on the disc master, thereby form-
ing a third area,

wherein in the second area forming device and the third
area forming device, a degree of modulation of the light
beam for cutting the first and second phase pit strings is
set so that the oufput levels of wobble signals extracted
from the second and third areas are approximately equal
to an output level of the wobble signal extracted from the
first area at the time of repreduction from the recording
medium produced by using the disc master.

[0021] Accordingfothe presentinvention, thefirstarea
where the groove tracks are cut, and the second area
and the third area where a plurality of phase pits are
formed are formed on the optical disc master to be used
for producing the optical recording medium. At this time,
since the light beam to be used for forming the respective
areas is modulated by the wobble signal, waving patterns
are formed. On the second area and the third area, since
the degree of the modulation is set suitably, the pits can
be formed with waving amplitude approximately same
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as that of the first area as a reference. Therefore, in the
optical recording medium which is producing by using a
stamper, the output levels of the wobble signals from
different areas can be always maintained constant so
that accurate synchronous control can be performed.
[0022] In an aspect of the present invention, said first
area forming device and said third area forming device
form the pre-pits.

[0023] According to this aspect, the pre-pits are formed
on the first and third areas. Therefore, even In the case
where the phase pits on the second and third areas are
formed into different pit depths according fo existence/
nonexistence of pre-pits, in the optical recording medium
which is produced by using the stamper as mentioned
above, the output levels of the wobble signals from the
different areas can be always maintained constant.
[0024] |n a third aspact, the invention consists in a re-
cording medium producing method for producing an op-
tical recording medium, using a disc master, the method
comprising:

a first area forming process of cutting groove tracks
meanderingly on the disc master using a light beam
modulated by a wobble signal so as fo form a first
area onto which the recording information is to be
recorded;

a second area forming process of meanderingly cut-
ting a first phase pit string corresponding to control
data on the disc master, thereby forming a second
area (RA); and

a third area forming process of meanderingly cutting
a second phase pit string corresponding to prede-
termined data on the disc master, thereby forming a
third area,

wherein at the second area forming process and the third
area forming process, a degree of modulation of the light
beam for cutting the first and second phase pit strings is
set so that the output levels of wobble signals extracted
from the second and third areas are approximately equal
to an output level of the wobble signal extracted from the
first area at the time of reproduction from the recording
medium produced by using the disc master.

[0025] According tothe presentinvention, the firstarea
where the groove tracks are cut, and the second area
and the third area where a plurality of phase pits are
formed are formed on the optical disc master to be used
for producing the optical recording medium. At this time,
since the light beam to be used for forming the respective
areas is modulated by the wobble signal, waving patterns
are formed. On the second area and the third area, since
the degree of the modulation is set suitably, the pits can
be formed with waving amplitude approximately same
as that of the first area as a reference. Therefore, in the
optical recording medium which is producing by using a
stamper, the output tevels of the wobble signals from
different areas can be always maintained constant so
that accurate synchronous control can be performed.
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[0026] [n one aspect of the present invention, the first
area forming process and the third area forming process
form the pre-pits.

[0027] According tothis aspect, the pre-pits are formed
on the first and third areas. Therefore, even in the case
where the phase pits on the second and third areas are
formed into different pit depths according to exist-
ence/non existence of pre-pits, in the optical recording
medium which is produced by using the stamper as men-
tioned above, the output levels of the wobble signals from
the different areas can be always maintained constant.
{0028] In afourth aspect, the invention consists in an
information recording apparatus which records informa-
tion onto the recording medium according to the first as-
pect, wherein the apparatus extracts the wobble signal
from a signal from the groove tracks and conirols a re-
cording operation based on the wobble signal.

[¢029] In the Drawings:

Fig. 1 is a plan view of the DVD-RW according to an
embodiment of the present invention

FIG. 2Ais a perspective view showing a structure of
the DVD-RW on which pre-pits are formed;

FIG. 2B is a cross section view showing a structure
of the DVVD-RW on which pre-pits are formed;

FIG. 3 is an enlarged plan view showing a structure
of a reproduction exclusive area and an impossible
area;

FIG. 4A s a cross section view showing a portion of
the reproduction exclusive area where phase pits
are formed;

FIG. 4B is a cross section view showing a portion of
the reproduction exclusive area where phase pits
are not formed;

FIG. 5 is a diagram showing one portion of a record-
ing format in the DVD-RW according to the present
embodiment;

FIG. 6 is a diagrarn showing an experimental resuit
carresponding to the present embodiment;

FIG. 7 is a block diagram showing a schematic struc-
ture of a cutting device according to the present em-
bodiment;

FIG. 8 is a flowchart showing a cutting process of an
optical disc master executed in the cufling device
according to the present embodiment;

FIG. 8 is a flowchart showing a process of forming
a reproducfion exclusive area in the culting process
of the optical disc master executed in the cutting de-
vice according to the present embodiment;

FIG. 10 Is a flowehart showing a process of forming
an impossible area in the cuiting process of the op-
tical disc master executed in the cutting device ac-
cording to the present embodiment;

FIG. 11 is a diagram showing an example of simu-
lation which obtains a relationship between output
levels oftracking error signais and pitdepths (groove
depths) in simulation results corresponding to the
present embodiment;
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FiG. 12 is a diagram showing an example of simu-
lation which obtains a relationship between output
levels of wobble signals and wobble amplitudes in
the simulation results corresponding to the present
embodiment;

FIG. 13 is a diagram showing a structure of & first
example of the DVD-RW according to the present
embodiment; and

FIG. 14 is a diagram showing a structure of a second
example of the DVD-RW according to the present
embodiment.

[0030] There will be explained below the preferred em-
bodiments of the present invention with reference to the
FIGS. 1 through 14. Here, the explanation will be given
as to embodiments in the case where the presentinven-
tion is applied to DVD-RW as an optical recording medi-
um on which recording information can be recorded.
[0031] FIG. 1is a plan view of DVD-RW according fo
the embodiment and a plan view at the time of shipment
of DVD-RW. As shown in FIG. 1, in a DVD-RW 1 of the
embodiment, a clamp hole CH which is used for fixing to
a spindle motor of an information recording apparatus
{not shown) for recording recording information onto the
DVD-RW 1 on the shipment is made at its center, More-
over, in the DVD-RW 1, a second area (reproduction ex-
clusive area RA) into which an emboss pit siring corre-
sponding to control data required for reproduction control
of the recording information is embedded, and a third
area (impossible area UA) into which an emboss pit string
corresponding to predetermined data is embedded are
farmed concentrically. According to the embodiment, the
control data can ke read from the emboss pit string on
the reproduction exclusive area RA, and the predeter-
mined data cannot be read from the emboss bit string on
the impossible area UA. As mentioned above, the repro-
duction exclusive area RA and the impossible area UA
are areas onthe DVD-RW 1 which correspond to record-
ing areas of the reproduction control information or the
like in DVD-ROM and preventillegal copying on the DVD-
RW 1, and they are areas where another control data
cannot be overwritten.

[0032] In the case where recording information is re-
corded onto the DVD-RW 1 in the information recording
apparatus, after an inifializing process is first executed,
a control information area R, a lead-in area L1 and a
recording area DA as a first area of the present invention
are formed on the DVD-RW 1 successively from an inner
peripheral side as shown by a broken line in FIG. 1.
[0033] Control information which is used for recording
and reproducing recording information on/from the DVD-
RW 1 is recorded onto the contro! information area R1
at the time of initialization. Examples of the concrete con-
trol information include setting information of intensity of
a light beam for recording and reproduction, and record-
ing contral information to be used for recording. Starting
information which shows starting of recording and repro-
duction is recorded on the lead-in area L1 at the time of
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initialization. The recording area DAis an area for actually
recording recording information such as various contenis
on the DVD-RW 1. In FIG. 1, partition lines of the repro-
duction exclusive area RA and the impossible area UA
already formed at the time of shipment are shown by
solid lines, and partition lines of the control information
area R, the lead-in area LI and the recording area DA
to be formed after initialization are shown by brokenlines.
[0034] At the time when the initializing process on the
DVD-RW 1 is completed, the reproduction exclusive area
RA and the impossible area UA are included in the lead-
inarea Ll Moreover, when the recording of the recording
information on the whole DVD-RW 1is completed, a lead-
out area where end information showing complstion of
recording is formed on an cufermost peripheral portion
of the recording area DA.

[0035] FIG. 2is a cross section showing a structure of
the DVD-RW 1 where pre-pits, mentioned later, are
formed. FIG. 2Ais a perspective view showing the struc-
ture of the DVD-RW 1 on the recording area DA, and
FIG. 2B is a cross section that a groove track is viewed
from a direction of an arrow in FIG. 2A.

[0036] Inthe DVD-RW 1, pre-pits 4 are formed on land
tracks 3inthe areas except for the reproduction exclusive
area RA at the time of shipment. On the pre-pits 4, ad-
dress infarmation showing recording positions at the fime
of recording onto the DVD-RW 1 is recorded as pre-in-
formation.

[0037] In addition, the groove tracks 2 of the DVD-RW
1 are wobbled so that a wobble signal which is used for
synchranous control of the whole recording operation
such as rotation control is generated at the time of ship-
ment. Namely, the groove tracks 2 which wave at con-
stant cycle are previously formed on the DVD-RW 1.
[0038] InFIGS.2A and 2B, the DVD-RW 1 is a phase-
changing type optical disc having a recording layer 11
composed of a phase-changing thin film, and the groove
tracks 2 as recording tracks and the land tracks 3 as
guide tracks which are adjacent to the groove tracks 2
are formed on a substrate 9 alternatively. A light beam
B with wavelength of 650 nm is emitted onto the groove
tracks 2 at the time of reproduction or recording, and the
light beam B can be guided to the groove tracks 2 by
function of the land tracks 3.

[0039] As shown in FIG. 2B, the groove track 2 has a
cross sectional structure such that a resin layer 94, a
reflaction layer 6, a protective layer §, the recording layer
11, a protective layer 5 and a protective film 7 are lami-
nated in this order on the substrate 9. The protective lay-
ers 5 and 8 are arranged so as to sandwich the recording
fayer 11, and they protect the recording layer 11. The
reflection layer 6 reflects the emitted light beam B. The
protective film 7 and the resin layer 8A are provided so
as to protect the above respeclive layers from external
air and the like.

[0040] A this time, a depth of the groove track 2 is not
less than 20 nm to not more than 35 nm in the position
of the recording layer 11, and an interval between center

10

15

20

28

ao

40

45

50

55

lines of the adjacent two groove tracks 2 is 0.74p m.
[0041] Meanwhite, as mentioned above, the pre-pits 4
corresponding to the pre-information are formed on the
land tracks 3 at the stage of shipment. When the infor-
mation recording apparatus records recording informa-
tion onto the DVD-RW 1, the pre-pits 4 are detected so
that the pre-information previously recorded is obtained
in a manner, mentioned below. An optimal output or the
like of the light beam B is set based on the pre-information
so as to be recorded on a predetermined recording po-
sition of the recording information based on address in-
formation as the pre-information.

[0042] In addition, as shown in FIG. 2A, the groove
tracks 2 are formed meanderingly so as o be wobbled.
Awobble signal which is extracted based on the wobbling
ofthe groovetracks 2 is a periodic signal of comparatively
low frequency {concretely, 140 kHz). Moreover, since a
wobbling amplitude as a waving amplitude of the groove
tracks 2 is maintained constant, the level of the exfracted
wobble signal becomes constant. When the information
recording apparatus records the recording information
onto the DVD-RW 1, the wobble signal Is extracted from
a detection signal of the groove track 2. This wobble sig-
nal is used as a synchronizing reference so as to control
the whole operation of the DVD-RW 1.

[0043] Here, as shown in FIG. 2A, when recording in-
formation Is recorded on the DVD-RW 1, the light beam
B is emitted so that it fraces a center of the groove track
2, and phase-changing pits are formed inte a predeter-
mined pattern on the groove frack 2 so that the recording
information is recorded.

[0044] At this time, the size of an optical spot SP
formed by the light beam B is, as shown in FIG. 2A, set
s0 that the optical spot SP is emitted onto the groove
track 2 and a portion of the optical spot SP can be emitted
the land track 3. According to a push-pull method (a radial
push-pull method using a photo detector divided by di-
viding lines parallel with a rotational direction of the DVD-
RW 1), a reflected light of the optical spot SP is used and
pre-information ofthe pre-pits 4 is detected. Tracking ser-
va control for letfing the light beam B follow the groove
tracks 2 is also made by the push-pult method.

[0045] Next, there will be explained below a structure
of the reproduction exclusive area RA formed on the
DVD-RW 1 with reference to FIGS. 3 and 4. FIG. 3is an
enlarged plan view showing a structure in the vicinity of
a boundary between the reproduction exclusive area RA
and fhe impossible area UA. FIG. 4A is a cross section
view of the reproduction exclusive area RA taken along
the line A-A’ of FIG. 3, and FIG. 4B is a cross section
view of the reproduction exclusive area RA taken along
the line B-B' of FIG. 3. Herg, FIG. 4A is a cross section
view corresponding to FIG. 2A, and FIG. 4B is a cross
section view corresponding to FIG. 2B.

[0046] In the reproduction exclusive area RA, the con-
tinuous groove tracks 2 and land tracks 3 shown in FIG.
2 are not formed, Meanwhile, as shown in FIG. 3, a plu-
rality of phase pits Pl as the emboss pit string for repro-
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duction control information or the like to be used for re-
production of the DVD-RW 1 are formed on the repro-
duction exclusive area RA, The level of the reflected light
changes because of diffraction caused by the phase pits
P! when the light beam B is emitted to the pits so that
existence or absence of the phase pits Plis discriminated
and the reproduction control information or the like can
be detected.

[0047] As shown in FIG. 3, due to the phase pits Pl
formed on the reproduction exclusive area RA, the pit
strings which are arranged intermittently along the center
line CLare arranged meanderingly, and they are wobbled
with constant peried. A pericd that the pit strings of the
phase pits Pl meander is set similarly to the wobbling
period of the groove tracks 2 shown in FIG. 2. Moreover,
a wobbling amplitude of the pit string of the phase pits
Pl is set suitably taking the level of the wobble signal into
consideration as mentioned later. Also in the case where
the plt string of the phase pits Pl on the reproduction
exclusive area RA is traced, the wobble signal can be
extracted.

[0048] Here, the depth of the phase pits Pl on the re-
production exclusive area RA is set in a range of 60 nm
to 90 nm in the position of the recording layer 11 so that
the control data can be read and reading of another con-
trol data overwritten on the phase pit string is prevented.
Moreover, an interval of the center fines of the phase pits
Pl adjacent to each other in a radial direction of the DVD-
RW 1 is set to 0.74 pm similarly to the case of the groove
tracks 2. In the present embodiment, the depth of the
phase pits Plis set suitably so that the level of the wobble
signal based on the pit string of the phase pits Pl on the
reproduction exclusive area RA becomes similar to the
level of the wobble signal based on the wobbling of the
groove tracks 2, but the details will be mentioned later.
[0049] Here, a portion on the reproduction exclusive
area RA where the phase pits Pl are not formed is com-
pletely a plane as shown in FIG. 4B.

[0050] In addition, the pre-pits 4 are not formed on the
repraduction exclusive area RA. This is because, as
mentioned later, the phase pits Pl and the pre-pits 4 are
formed so as to have the same depth, and thus when
both of them exist on one area, they optically interferes
with each other and the detection of them is difficult.
[0051] Next, thers will be explained below a structure
of the impossible area UA formed on the DVD-RW 1 with
reference to FIG. 3. As shown in FIG. 3, the continuous
groove track 2 and fand track 3 are not formed on the
impossible area UA similarly to the reproduction exclu-
sfve area RA. Meanwhile, a plurality of phase pits P’ as
the embass pit string ars formed on the impossible area
UA, and they correspond to predetermined data 8-16
modulated. Moreover, the pit string of the phase pits PI'
is wobbled.

[0052] Here, a depth of the phase pits PI' on the im-
possible area UA is set to be not less than 20 nm and
not more than 35 nm In the position of the recording layer
11 so that the pre-pits 4 can be read and reading of an-
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other control data overwritten on the phase pit string is
prevented, namely, this depth is similar to the groove
tracks 2. In the case where a light beam is emitted onto
the recording layer 11 on the impossible area UA having
such a structure so that phase-change pits are formed,
due to interference with the phase pits PI' above the
phase-change pits, contents of the phase-change pits
cannot be detected.

[0053] Hers, address information Is recorded on the
impossible area UA by the pre-pits 4. Therefore, before
the light beam B for recording reaches the recording area
DA according to the rotation ofthe DVD-RW 1 at the time
of recording, the recording position on the DVD-RW 1
can be known in the information recording apparatus.
[0054] Next, there will be explained below a recording
format in the DVD-RW 1 according to the present em-
bodiment with reference to FIG. 5. FIG. 6 is a diagram
showing one part of the recording format of the DVD-RW
1 after the lead-in area LI and the recording area DA are
formed.

[0055] As shown in FIG. 5, after the above-mentioned
initializing process is executed, an initial zone (Z, a ref-
erence code zone RZ, a first buifer zone B1, the repro-
duction exclusive area RA, the impossible area UA and
a second buffer zone B2 are formed on the lead-in area
Ll in this order from its inner peripheral side. Zero data
are recorded on all bit strings of the initial zone 1Z, the
first buffer zane B1 and the second buffer zone B2. More-
over, refererice codes Including the starting information
or the like are recorded on the reference code zone RZ.
{00561 As shown on the left side of FIG. 5, the address
information on the pre-pits 4 is set so that the address
information of the initial zone |1Z, the reference code zone
RZ and the first buffer zone B1 are successively incre-
mented from the inner peripheral edge. On the contrary,
the address information on the pre-pits 4 is set so that
the address information of the impossible area UA and
the second buffer zone B2 are successively decremented
from the innermost peripheral portion of the recording
area DA (outermost peripheral portion of the second buff-
er zone B2). As mentioned above, since address infor-
mation is not set on the reproduction exclusive area RA
where the pre-pits 4 are not formed, address information
is set discontinuously before and after the reproduction
exclusive area RA.

[0057] Meanwhile, sector numbers corresponding to
the DVD format are set as shown on the right side of FIG.
5. Namely, the sector numbers are previously recorded
on the reproduction exclusive area RA by the phase pits
Pl at the time of shipment. On the contrary, the sector
numbers which are continuously arranged after initiali-
zation are set on the lead-in area LI except for the repro-
duction exclusive area RA and the impossible area UA.
Atthis time, the sector numbers are set on the impossible
area UA so as to change continuously between its inner-
most peripheral portion and its outermost peripheral por-
tion.

[0058] Next, there will be explained below a relation-
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ship between the depth of the phase pits Pl and optical
characteristics on the reproduction exclusive area RA
with reference to FIG. 6. FIG. 6 shows an experimental
result of a relationship among the depth of the phase pits
P1 of the reproduction exclusive area RA and an output
level of a detection signal detected from the phase pits
P1 and an output level of a tracking error signal based on
the push-pull methed.

[0059] Asmentioned above, in order to detect the sec-
torinformation or the like recorded by the phase pits while
the tracking servo control is being accurately made on
the reproduction exclusive area RA, it is necessary to
detect the detection signal and the tracking error signal
at satisfactory output level. In FIG. 6, in order to set the
outputlevels of the detection signal and the tracking error
signal in the allowable range, it is necessary to set the
depth of the phass pits P! to not less than 60 nm and not
more than 90 nm (area B In FIG. 6). Moreover, when the
depth of the phase pits Pl is set to not less than 70 nm
to not more than 80 nm (area A in FIG. 6), the output
levels of the detection signal and the tracking error signal
can be further oplimized.

[0060] Next, there will be explained below a cutting
device S for producing the DVD-RW 1 having the above
structure with reference to FIG. 7. FIG. 7 is a block dia-
gram showing a schematic structure of the cutting device
according to the present embodiment.

[0061] AsshowninFIG.7,the culting device according
to the present embodiment is composed of a land data
generator 20, a parallel/serial converter 21, a pre-format-
use encoder 22, a clock signal generating section 23, a
laser generating device 24, a light modulator 25, an oh-
jective lens 28, a spindle motor 29, a rotation detector
30, a rotational servo circuit 31, a feed unit 32, a position
defector 33, a feed servo circuit 34, a CPU 40, a groove
data generator 50, a wobble signal generator 51, a var-
table gain amplifier 52 and a switch 53.

[0082] In addition, an optical disc master is composed
of a glass substrate 27, and a resist 28 coated on the
glass substrate 27. The resist 28 is exposed to light
beams BG and BL, mentioned later, and pits whose forms
correspond to changes in the intensity of the fight beams
BG and BL are formed.

[0063] In FIG. 7, the land data generator 20 outputs
parallel data corresponding to a pattern of the pre-pits 4
formed on the tand tracks 3 under contro! by means of
CPU 40. The output parallel data are converted into serial
data by the parallel/serial converter 21. The serial data
are input into the pre-format-use encoder 22, and a land
data signal SL for actually forming the land tracks 3 and
the pre-pits 4 on the optical disc master is generated
based on a pre-formatting clock signal supplied from the
clock signal generating section 23 so as to be oufput to
the light modulator 25.

[0064] Meanwhils, the groove data generator 50 gen-
erates groove data corresponding to the groove track 2
orthe patterns of the phase pits Pl and P!’ to be previously
formed under control by means of the CPU 40 so as to
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output the groove data as a control signal for the switch
53.

[0065] Inaddition, the wobble signal generator 51 gen-
erates a wobble signal for wobbiing the groove tracks 2.
The wobble signal is amplified by the variable gain am-
plifier 52 according to predetermined wobble gain based
on control by means of the CPU 40 so as to be output to
the switch 53, ’

[0066] The wobble signal to which the gain was added
and the grand level are input into the switch 53, and switch
conirol is performed based on the groove data output
from the groove data generator 50. As a result, a groove
data signal SG for actually forming a format of the groove
tracks 2 on the optical disc master is output to the light
modulator 25,

[0067] The [aser generating device 24 emils a firstlight
beam BG for forming groove tracks and a second light
beam BL for forming pre-pits 4 of the land tracks 3 onto
the optical disc master. The light modulator 25 medulates
the first light beam BG based on the groove data signal
SG, whereas modulates the second light beam BL based
on the land data signal SL. Further, a laser power in the
laser generating device 24 is controlled at predetermined
timing according to control by means of the CPU 40, The
light beams BG and BL are condensed on the optical disc
master via the objective lens 26.

[0068] At this time, the spindle motor 29 rotates the
optical disc master, and the rotation detector 30 detects
rotation of the optical disc master. As a result, the rotation
servo circuit 31 controls the rotation of the optical disc
master, and oufputs a rotation pulse which synchronizes
with the rotation.

[0069] The position detecter 33 detects a position of
the feed unit 32, and outputs the detection signal to the
feed servo circuit 34, The feed servo circuit 34 obtains
position information of the fead unit 32 based on the de-
tection signal from the position detector 33 so asto servo-
contral transfer of the feed unit 32,

[0070] When the above operation is performed, a con-
vex-concave form corresponding to spiral tracks and em-
boss pit string are formed con the optical disc master so
that a stamper disc as a trimming die for producing an
optical disc is formed based on the optical disc master.
Thereafter, a replication process using the stamper disc
is executed so that the DVD-RW 1 as a replica disc of
the present invention is mass-produced.

[0071] Next, there will be explained below the process
of cutting the optical disc master executed in the cutting
device according to the present embodiment with refer-
ence to flowcharts in FIGS. 8 through 10. Here, this proc-
ess is executed mainly by the CPU 40 according to con-
trol program stored in a memory device (not shown).
[0072] As shown in FIG. 8, when the process in the
cutting device is started, the wobble gain in the variable
gain amplifier 52 and the laser power in the laser gener-
ating device 24 are initialized (step S1). Here, the wobble
gain in the case where the groove tracks 2 are formed
with a standard wobbling amount is set, and the laser
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power Is set so that the depth of the groove ftracks 2
becomes 30 nm.

[0073] Thereafter, the pre-pits 4 of the groove tracks
2 and the land tracks 3 are started to be formed on the
optical disc master (step $2). Namely, while the rotation
servo circuit 31 and the feed servo circuit 34 are being
controlled, the laser generating device 24 is driven so
that the first light beam BG and the second light beam
8L are started to be emitted onto the optical disc master.
[0074] Referring to the address information to be re-
corded on the pre-pits 4, it is determined whether or not
the light beams reach the reproduction exclusive area
RA {step 83). As shown in FIG. 5, when a head address
002F20h of the reproduction exclusive area RA s detect-
ed, it is determined that the light beams reach the repro-
duction exclusive area RA. As a result of the determina-
tion at step 83, when the light beams reach the repro-
duction exclusive area RA (step S3; YES), the process
of forming the reproduction exclusive area RA is execut-
ed {step S4).

[0075] There will be explained below the concrete
process at step S4 with reference to FIG. 9. When the
process of forming the reproduction exclusive area RA
shown in FIG. 9 is started, since the pre-pits 4 do not
exist on the reproduction exclusive area RA as men-
tioned above, the forming of the pre-pits 4 is temporarily
stopped (step $11). As a result, the emission of the sec-
ond light beam BL onto the optical disc master by the
laser generating device 24 is stopped.

[0076] Next, the wobble gain is set so as to conform
to wobbling amplitude due to the pit string of the phase
pits P1 on the reproduction exclusive area RA (step $12).
Moreover, the laser power is set so as to conform to the
depth of the phase pits P1 on the reproduction exclusive
area RA (step §13). The concrete setting of the wobbling
amplitude and the depth of the phase pits P1 on the re-
production exclusive area RA will be mentioned later.
[0077] Next, the sector nrumberto be recorded by using
the phase pits Pl on the reproduction exclusive area RA
fs set to 002F200h (step S14). As shown in FIG. 5, this
corresponds to the head sector number of the reproduc-
fion exclusive area RA.

[0078] Next, the phase pits Pl are started to be formed
on the reproduction exclusive area RA (step 515). As a
result, the pit string of the phase pits Pl is formed on the
reproduction exclusive area RA so as to have predeter-
mined wobbling amplitude and pit depth.

[0079] After step 815, referring fo the above sector
number, it is determined whether or not the first light
beam reaches the impossible area UA (step S18). As
shown in FIG. 5, when a sector number corresponding
to the head address 002FBOh on the impossible area
UA is detectad, it is determined that the first light beam
reaches the impossible area UA. As a result of the de-
termination at step $16, when the first light beam BG
reaches the impossible area UA (step S16; YES), the
sequence goes to step 85 in FIG. 8.

[0080] Next,asshowninFIG. 8, the process of forming
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the impossible area UA is executed (step S5). There will
be explained below the concrete process at step S5 with
reference o FIG. 10. When the process of forming the
impossible area UA shown in FIG. 10 is started, since it
is necessary to form the pre-pits 4 onthe impossible area
UA as mentioned above, an address to be recorded by
the pre-pits 4 is set to 002FDOh. As menlioned above,
this corresponds to the head address on the impossible
area UA.

[0081] The recording of pre-pits 4 which is temporarily
stopped at step S11 is restarted (step $22). Hereinafter,
the second light beam BL is emitted onto the optical disc
master by the laser generating device 24.

[0082] Next, a wobble gain is set so as to conform to
wobbling amplitude due to the pit string of the phase pits
PI' on the impossible area UA (step S23). Moreover, a
iaser power is set so as 1o conform to the depth of the
phase pits PI' on the reproduction exclusive area RA
(step S24), The concrete setting of the wobbling ampli-
tude and the depth of the phase pits PI" on the impossible
area UA will be mentioned later.

[0083] Next, the phase pits Pi’ on the impossible area
UA are started o be formed (step S25). As a result, the
pit string of the phase pits PI' is formed on the impossible
area UA so as to have predetermined wobbling amplitude
and depth, and the pre-pits 4 for the address information
are formed so as o be adjacent to the pit string.

[0084] After step S25, referring to the address infor-
mation, it is determined whether or not the light beams
reach the second buffer zone B2 (step $26). As shown
in FIG. 5, when a head address 002FEGh of the second
buffer zone B2 is detected, it is determined that the light
beams reach the second buffer zone B2. As a result of
the determination at step $26, when the light beams
reaches the second buffer zone B2 (step 528; YES), the
sequence goes to step S6 of FIG. 8.

[0085] Next, as shown in FIG. 8, the wobble gain and
the laserpowerwhichwere changed as mentioned above
are returned to the Initial set state similarly o step S1
(step S6). Hereinafter, the groove tracks 2 with standard
waobbling amount and depth of 30 nm are formed.
[0086] After step S6, referring to the address informa-
tion, itis determined whether or not the light beams reach
a predetermined recording end position of the DVD-RW
1 (step S7). As aresult, when the light beams reach the
recording end position (step S7; YES), the cutting proc-
ess of FIGS. 8 through 10 is ended.

(Concrete Examples)

[0087] The presentembodiment will explains concrete
examples relating to the reproduction exclusive area RA
and the impossible area UA. In the following examples,
the wobbling amplitude and the pit depth with respect to
the pit strings of the phase pits Pl and PI’ are parameters
to be set suitably so that the output levels of the wobble
signals on the reproduction exclusive area RA and the
impossible area UA are optimized.
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[0088] At first, there will be explained below a simula-
tion result relating to the parameters and oulput charac-
teristics of the wobble signals with reference to FIGS. 11
and 12. FIG. 11 is an example of simulation obtaining a
relationship between the pit depth {groove depth) and an
output level of a tracking error signal based on the push-
pull method. Moreover, FIG. 12 is an example of simu-
lation obtaining a relationship between the wobbling am-
plitude and the output levels of the wobble signals.
{0089] FIG. 11 shows comparison of characteristics
among a groove section where the groove fracks 2 are
formed, and two kinds of pit strings composed of phase
pits with duty of 80% and duty of 50% instead of the
groove tracks 2. Here, the three characteristics in FIG.
11 correspond to the case where the wobbling ampli-
tudes have a constant value. Moreover, in FIG. 11, the
axis of ordinates shows the output level of the tracking
error signal, butsince the outputlevel of the wobble signal
Is proportional to the output level of the tracking error
signal, in the case where the axis of ordinates in FIG. 11
shows the output level of the wobble signal, the similar
curve is obtained.

[0090] The duty of the pit string represents an average
value of proportion of the phase pit formed portion of the
length in the track direction. Since the reproduction ex-
clusive area RA where the sector information or the like
is recorded has no degree of freedom in the pit arrange-
ment, the duty is roughly assumed tobe 50%. Meanwhile,
on the impossible area UA in which the pit arrangement
is random, the duty can be adjusted to a cerfain degree,
and thus the duty is assumed to be 80% as a condition
closer to that of the groove section. In the case of the
groove section, the duty can be considered as 100%.
[0091] Asis clear from FIG. 11, in the case where the
pit depths (groove depth) are the sams, when the duties
hecome smaller, the output levels become smaller. This
is because the phase pit portions decrease so that a
phase change to be given to the emitted light beam is
smailer.

[0092] InFIG. 11, the groove depth of the groove sec-
fion is set to 30 nm so that it conforms to the standard.
Moreover, on the reproduction exclusive area RA, the
depth of the phase pits Pl is sef to 80 nm in the suitable
range based on the optical characteristics shown in FIG.
6. On the contrary, taking the detecting performance of
the pre-pits 4 into consideration, it is necessary to reduce
the pit depth of the phase pits PI’ on the impossible area
UA. Here, the depth of the phase pits PI' on the impossible
area UA is set to 30 nm and 50 nm. In FIG. 11, the po-
sitions of these set pits depths (groove depths) are rep-
resented by dotted lines,

[0093] FIG. 12 shows a change in the output level of
the wobble signal when the wobbling amplitude is
changed in the case where the pit dspths (groove depths)
are set according to the above conditions. The case
where depth of the phase pits PI" on the impossible area
UA is set to 30 nm corresponds to condition A, and the
case where it is set to 50 nm corresponds to condition B.
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[0094] As is clear from FIG. 12, the wobbling ampli-
tudes are proportional to the output levels of the wobble
signals. Moreover, even if the wobbling amplitudes are
the same so as to correspond to the characteristics in
FIG. 11, the output levels of the wobble signals, which
are extracted based on the condition B on the groove
section and the impossible area UA, the condition A on
the impossible area UA and the reproduction exclusive
area RA become smaller in this order. Therefors, in the’
present embodiment, the wobbling amplitudes are ad-
justed so that lowering of the output levels of the wobble
signals due to a difference in the conditions shown in
FIG. 12 is compensated.

[0095] There will be explained below two examples of
the DVD-RW according to the present embodiment
based on the above investigation with reference to FIGS.
13 and 14. FIG. 13 is a diagram showing a structure of
aflrstexample, and FIG. 14 is a diagram showing a struc-
ture of a second example.

[0096] Inthe two examples shown in FIGS. 13 and 14,
the condition of the groove sections and the condition of
the reproduction exclusive area RA are common. Name-
ly, the groove depth s set to 30 nm, and the wobbling
amplitude X is set to a predetermined amount which was
presetas a standard. Moreover, the pit depth of the phase
pits Pl on the reproduction exclusive area RA is setto 80
nm, and the wobbling amplitude is setto 2.7 X under the
condition that the duty is 50%.

[0097] In the first example shown in FIG. 13, the pit
depth of the phase pits PI’ on the impossible area UA is
set to 30 nm, and the wobbling amplitude is setto 1.3 X
under the condition that the duty is 80%. At this time, as
shown at the lower portion of FIG. 12, the output fevel Y
of the wobble signal extracted from the groove section
is similar to the output levels Y of the wobble signals
extracted from the impossible area UA and the reproduc-
tion exclusive area RA.

[0098] Next, in the second example shown in FIG. 14,
the pit depth of the phase pits PI' on the impossible area
UA is set to 50 nm, and the wobbling amplitude is set to
X under the condition that the duty is 80%. In this case,
as shown at the lower portion of FIG. 13, the output level
Y of the wobble signal extracted from the groove section
is similar to the output levels Y of the wobble signals
extracted from the impossible area UA and the reproduc-
tion exclusive area RA.

[0099] Inthefirst and second examples, the output lev-
els of the wobble signals on all the areas can be the
same. In the first embodiment, on the groove section and
the impossible area UA, the pit depths (groove depths)
are commonly set to 30 nm. Meanwhile, in the second
example, on the groove section and the impossible area
UA, the wobbling amplitudes X are set commonly.
[0100] Asmentioned above, according tothe DVD-RW
1 of the present embodiment, even in the case where the
reproduction exclusive area RA and the impossible area
UA for preventing Hllegal copying are provided, the con-
ditions such as the pit depths and the wobbling ampli-
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tudes are set suitably, the oufput levels of the wobble
slgnals based on the respective areas can be maintained
constant. As aresult, the synchronous control at the time
of controlling recording and reproduction using the wob-
ble signals can be stabilized.

[0101] The present invention is not limited to the
above-mentioned embodiments. For example, in the
above embodiments, the DVD-RW is used as the opfical
recording medium onto which recording information can
be recorded optically, but the present invention can be
applied to optical recording media such as DVD-R based
on ancther formats.

[0102] In addition, according to the cutting device as
the optical recording medium producing apparatus, the
pre-pits 4 and the groove tracks 2 are cut cn an optical
discmaster by differentlight beams BG and BL. However,
one lght beam is diffracted greatly in a radial direction
of a disc by the light modulator 25 so that the pre-pits 4
can be farmed. Moreover, according to the optical re-
cording medium producing apparatus, the depths of the
phase pits are changed by adjusting the power of a light
beam, but the depths can be changed also by controlling
the light modulator 25.

[0103] The invention may be embodied in other spe-
cific forms without departing from the essential charac-
teristics thereof. The present embodiments are therefore
to be considered In all respects as illustrative and not
restrictive, the scope of the invention being indicated by
the appended claims rather than by the forgoing descrip-
tion and all changes which come within the meaning of
the claims are therefore embraced therein.

Claims
1. An optical recording medium (1) comprising:

a first area (DA) including meandering groove
tracks (2) on which recording information is fo
be recorded; and

asecond area (RA) where a first phase pit string
(P1) corresponding to control data is arranged
meanderingly;

characterised by a third area (UA) where a second
phase pit string (PI') corresponding to predetermined
data Is arranged meanderingly;

wherein a meandering amplitude of the second area
and a meandering amplitude of the third area are set
so that output levels of wobble signals extracted from
the second and third areas are equal to an output
level of a wobble signal exfracted from the first area.

2. The optical recording medium (1) according to claim
1, wherein:

the first phase pit string in the second area (RA)}
has a pit depth so that it enables the control data

10

15

20

25

30

35

40

45

50

85

10

to be read and reading of other data overwritten
on the first phase pit siring is prevented.

The optical recarding medium (1) according fo any
one of claims 1 or 2, wherein:

the third area (UA}Yincludes pre-pits (4) including
address information represenfing a recording
position on the recording medium formed adja-
cent to the second phase pif string.

The optical recording medium (1) according to claim
3, wherein the second phase pit string in the third
area has a pit depth so that it enables the pre-pits to
be read and reading of other data overwritten on the
second phase pit string is prevented.

The optical recording medium (1) according to any
one of claims 1 or 2, wherein pre-pits (4} including
address information representing a recording posi-
tion on the recording medium are formed on the first
area (DA) and the third area (UA).

The optical recording medium (1) according to any
one of claims 1 to 5, wherein a pit depth on the third
area (UA) is set so as to be equal to a depth of the
groove tracks (2) of the first area (DA).

The optical recording medium (1) according to any
one of claims 1 to 5, wherein:

on said first area (DA}, a depth of the groove
tracks is set to 30 nm,

on said second area (RA), the pitdepth is set to
80 nm, an averags duty of the pit string is setfo
50%, and the meandering amplitude is set to be
2,7 times as much as that of said first area, and
on the third area (UA), the pit depth is set to 30
nm, an average duty of the pit string is 80%, and
the meandering amplitude is set to be 1.3 times
as much as that of said first area.

The optical recording medium (1) according to any
one of ¢claims 1 to 5, wherein the meandering ampli-
tude of said third area (UA) is set so as to be equal
to the meandering amplitude of said first area (DA).

The optical recording medium (1) according to any
one of claims 1 fo 5, wherein

on said first area (DA), a depth of the groove tracks
is set to 30 nm, on said second area (RA), the pit
depthi is setto 80 nm, an average duty of the pit siring
is set to 50%, and the meandering amplitude is set
so as to be 2.7 times as much as that of said first
area, and

oni said third area (UA), the pit depth is set to 50 nm,
an average duty of the pit string is set to 80%, and
the meandering amplitude is set to be equal to that
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of said first area.

Arecording medium producing apparatus (S) for pro-
ducing an optical recording medium (1) using a disc
master, the apparatus comprising:

a first area forming device (24) adapted to cut
groove tracks meanderingly on the disc master
using alightbeam (BG, BLYmodulated by a wob-
bte signal so as o form a first area (DA) onto
which the recording information is to be record-
ed; and

a second area forming device (24) adapted to
meanderingly cut a first phase pit string corre-
sponding to control data on the disc master,
thereby forming a second area (RA},

characterised by a third area forming device (24)
adapted to meanderingly cut a second phase pit
string corresponding to predetermined data on the
disc master, thereby forming a third area (UA),
wherein in the second area forming device and the
third area forming device, a degree of modulation of
the light beam for cutting the first and second phase
pit strings is set so that the output levels of wobble
signals extracted from the second and third areas
are equal to an output level of the waobble signal ex-
tracted from the first area at the time of reproduction
from the recording medium produced by using the
disc master.

The recording medium producing apparatus (S) ac-
cording to claim 10, wherein:

fhe second area forming device forms the sec-
ond area (RA) so that the first phase pit string
in the second area has a pit depth which enables
the control data to be read and prevents reading
of other data overwrilten on the first phase pit
string.

The recording medium producing apparatus (S) ac-
cording to claim 10 or claim 11, wherein the first area
forming device (14) and the third area forming device
{24) form pre-pits {4).

The recording medium producing apparatus (8) ac-
cording to claim 12, wherein:

the third area forming device (24) forms the third
area (UA) so that the second phase pit string in
the third area has a pit depth which enables the
pre-pits to be read and prevents reading of other
data overwritten on the second phase pit string.

14. Arecording medium producing method for producing

an optical recording medium (1), using a disc master,
the method comprising:
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a first area forming process (82} of cutting
groove tracks (4} meanderingly on the disc mas-
ter using a light beam (BG, BL) modulated by a
wobble signal so as to form afirst area (DA) onto
which the recording information is to be record-
ed;

a second area forming process (S4) of mean-
deringly cuiting a first phase pit string corre-
sponding to control data on the disc master,
thereby forming a second area (RA}; and

a third area forming process (85) of meander-
ingly cutting a second phase pit string corre-
sponding to predetermined data on the disc
master, thereby forming a third area {UA),

wherein at the second area forming process and the
third area forming process, a degree of modulation
of the light beam for cutting the first and second
phase pit strings Is set so that the output levels of
wabble signals extracted from the second and third
areas are equal to an output level of the wobble sig-
nal extracted from the first area at the time of repro-
duction from the recording medium produced by us-
ing the disc master,

The recording medium producing method according
to claim 14, wherein:

in the second area forming process {34}, the
second area is so formed that the first phase pit
string in the second area has a pit depth which
enablfes the control data to be read and prevents
reading of other data overwritten on the first
phase pit siring.

The recording medium producing method according
to claim 14 or claim 15, wherein in the first area form-
ing process (S3) and the third area forming process
(S5), pre-pits (4) are formed.

The recording medium producing method according
to claim 186, wherein:

in the third area forming process (S5) the third
area (UA) is so formed that the second phase
pit string in the third area has a pit depth which
enables the pre-pits to be read and prevents
reading of other data overwritten on the second
phase pit string.

An information recording apparatus which records
information onto the recording medium according to
any one of ¢claims 1 to 10, wherein the apparatus
extracts the wobble signal from a signal from the
groove tracks {4) and controls a recording operation
based on the wobble signal.
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Patentanspriiche

1.

Optisches Aufzeichnungsmedium (1), enthaltend:

einen ersten Bereich (DA), der midandernde Ril-
lenspuren (2)enthélt, auf denen Aufzeichnungs-
informationen aufgezeichnet werden sollen;
und Oeinen zweiten Bereich (RA), in dem eine
erste Phasen-Pit-Folge (Pl), die Steuerdaten
entspricht, méandemnd angeordnet ist;

gekennzeichnet durch einen dritten Bereich (UA),
in dem eine zweite Phasen-Pit-Folge (Pl'), die vor-
bestimmten Daten entspricht, méandernd angeord-
net ist;

wobei eine Maanderamplilude des zweiten Berei-
ches und eine Maanderamplitude des dritten Berei-
ches so eingestellt sind, dass Ausgabepege! von
Wobbel-Signalen, die aus dem zwelten und dem drit-
ten Bereich extrahiert werden, gleich einem Ausga-
bepegsl eines Wobbel-Signals sind, das aus dem
ersten Bereich extrahiert wird.

Optisches Aufzeichnungsmedium (1) nach An-
spruch 1, bel dem:

die erste Phasen-Pit-Folge im zweiten Bersich
(RA) eine Pit-Tiefe hat, die es ermd&glicht, dass
die Steuerdaten gelesen werden und das Lesen
von anderen Daten, die auf der ersten Phasen-
Pit-Folge Uberschrieben sind, verhindert wird.

Optisches Aufzeichnungsmedium (1) nach einem
der Anspriiche 1 oder 2, bei dem:

der dritte Bereich (UA) Pra-Pits (4) enthalt, die
Adressinformationen beinhalten, die eine Auf-
zeichnungsposition auf dem Aufzeichnungsme-
diurn reprasentisren und benachbart der zwei-
ten Phasen-Pit-Folge ausgebildet sind.

Optisches Aufzsichnungsmedium (1) nach An-
spruch 3, bel dem die zweite Phasen-Pit-Folge im
dritten Bereich eine Pit-Tiefe hat, die es erméglicht,
dass die Pra-Pits gelesen werden und das Lesen
anderer Daten, die auf der zweiten Phasen-Pit-Folge
Uberschrieben sind, verhindert wird,

Optisches Aufzeichnungsmedium (1) nach einem
der Anspriiche 1 oder 2, bei dem die Pra-Pits (4),
die Adressinformationen beinhalten, die eine Auf-
zeichnungsposition auf dem Aufzeichnungsmedium
reprasentieren, auf dem ersten Bereich (DA) und
dem drilten Bereich (UA) ausgebildet sind.

Optisches Aufzeichnungsmedium (1) nach sinem
der Anspriiche 1 bis 5, bei dem eine Pit-Tiefe auf
dem dritten Bereich (UA} so eingestelit ist, dass sie
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gleich einer Tiefe der Rillenspuren (2) des ersten
Bereiches (DA} ist.

Optisches Aufzeichnungsmedium (1) nach einem
der Anspriche 1 bis 5, bei dem:

auf dem ersten Bereich (DA} eine Tiefe der Ril-
lenspuren auf 30 nm eingestellt ist,

auf dem zweiten Bereich (RA) die Pit-Tiefe auf
80 nm eingestelitist, eine durchschnittliche Aus-
lastung der Pit-Folge auf 50% eingestelitist und
die Maanderamplitude auf das 2,7-Fache jener
des ersten Bereiches eingestellt ist, und

auf dem dritten Bereich (UA) die Pii-Tiefe auf 30
nm eingastsllt ist, eine durchschnittliche Ausla-
stung der Pit-Folge 80% istund die M&anderam-
plitude auf das 1,3-Fache jener des ersten Be-
reiches eingestellt ist.

Optisches Aufzeichnungsmedium (1) nach einem
der Anspriiche 1 bis 5, bei dem die Maanderampli-
tude des dritten Bereiches (UA} so eingestellt ist,
dass sis glsich der Maanderamplitude des ersten
Bereiches (DA) Ist.

Optisches Aufzeichnungsmedium (1) nach einem
der Anspriiche 1 bis 5, bei dem

auf dem ersten Bereich (DA) eine Tiefe der Rillen-
spuren auf 30 nm eingestellt ist,

auf dem zweiten Bereich (RA) die Pit-Tiefe auf 80
nm eingestellt ist, eine durchschnittliche Auslastung
der Pit-Folge auf 50% eingestellt ist und die M&an-
deramplitude auf das 2,7-Fache jener des ersten Be-
reiches eingestelit ist, und

auf dem dritten Bereich (UA) die Pit-Tiefe auf 50 nm
eingestelitist, eine durchschnittliche Auslastung der
Pit-Folge auf 80% eingestelit ist und die M&ande-
ramplitude so eingestellt ist, dass sie gleich jener
des ersten Bereiches ist.

Aufzeichnungsmedien-Herstellungsvorrichtung (S}
zum Herstellen eines optischen Aufzeichnungsme-
diums (1) unter Verwendung eines Platten-Masters,
wobei die Vorrichtung enthalt:

eine Vorrichtung (24) zum Ausbilden eines er-
sten Berelches, die dazu eingerichtet ist, Rillen-
spuren m#andernd auf dem Platten-Master mit
Hilfe eines Lichtstrahls (BG, BL) zu schneiden,
der von einem Wobbel-Signal moduliert wird,
um so einen ersten Bereich (DA) auszubilden,
auf dem die Aufzeichnungsinformationen auf-
gezeichnet werden sollen; und

eine Vorrichtung (24) zum Ausbilden eines zwei-
ten Bereiches, die dazu eingerichtet ist, eine er-
ste Phasen-Pit-Folge méandernd entsprechend
Steuerdaten auf dem Platten-Master zu schnei-
den, wodurch ein zweiter Bersich (RA) ausge-
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bildet wird,

gekennzeichnet durch eine Vorrichtung (24) zum
Ausbilden eines dritten Bereichss, die dazu singe-
richtet ist, méandernd eine zweite Phasen-Pit-Folge
entsprechend vorbestimmten Daten auf dem Plat-
ten-Master zu schneiden, wodurch ein dritter Be-
reich (LUA) ausgebildet wird,

wobei in der Vorrichtung zum Ausbilden eines zwei-
ten Bereiches und in der Vorrichtung zum Ausbilden
eines dritten Bereiches sin Grad zur Modulation des
Lichistrahls zum Schneiden der ersten und der zwei-
ten Phasen-Pit-Folge so eingestelltist, dass die Aus-
gangspege! der Wobbel-Signale, die aus dem zwei-
ten und dritten Bereich extrahiert werden, gleich ei-
nem Ausgangspegel des Wobbel-Signals sind, das
aus dem ersten Bereich zum Zeitpunkt der Wieder-
gabe vom Aufzeichnungsmedium extrahiert wird,
das mit Hilfe des Platten-Masters hergestellt wird.

Aufzeichnungsmedien-Herstellungsvorrichtung (S}
nach Anspruch 10, bei dem:

die Vorrichtung zum Ausbilden des zweiten Be-
reiches den zweiten Bereich (RA) derart ausbil-
det, dass die erste Phasen-Pit-Folge im zweiten
Bereich eine Pit-Tiefe aufweist, die ein Lesen
der Steuerdaten erméglicht und ein Lesen an-
derer Daten, die auf der ersten Phasen-Pit-Fol-
ge Uberschrieben sind, verhindert.

Aufzeichnungsmedien-Herstellungsvorrichtung (S)
nach Anspruch 10 oder 11, bei der die Vorrichtung
(14) zum Ausbilden des ersten Bereiches und die
Vorrichtung (24) zum Ausbilden des dritten Berei-
ches Pra-Pits (4) ausbilden.

Aufzeichnungsmedien-Herstellungsvorrichtung (S)
nach Anspruch 12, bei der:

die Vorrichtung (24) zum Ausbilden des dritten
Bereiches den dritten Beregich (UA} derart aus-
bildet, dass die zweite Phasen-Pit-Folge im drit-
ten Bereich eine Pit-Tiefe hat, die es ermdglicht,
dass die Pra-Pits gelesen werden, und das Le-
senvon anderen Daten, die aufder zweiten Pha-
sen-Pit-Folge tberschrieben sind, verhindert.

Aufzeichnungsmedien-Herstellungsverfahren zum
Herstellen eines optischen Aufzeichnungsmediums
{1) unter Verwendung sinss Platten-Masters, wobei
das Verfahren umfasst

einen Vorgang (82) zum Ausbilden eines ersten
Bereiches durch maanderndes Schneiden von
Rillenspuren {4} auf dem Platten-Master mit Hil-
fe eines Lichtstrahls (BG, BL), der durch ein
Wobbel-Signal moduliert wird, um so einen er-
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15.

16.

17.

18.

24

sten Bereich (DA) auszubilden, auf dem die Auf-
zeichnungsinformationen aufgezeichnet wer-
den sollen;

einen Vorgang (S4) zum Ausbilden eines zwei-
ten Bereiches durch médanderndes Schneiden
einer ersten Phasen-Pit-Folge entsprechend
Steuerdaten auf dem Plaiten-Master, wodurch
ein zweiter Bereich {RA} ausgebildet wird; und
einen Yorgang (85) zum Ausbilden eines dritten
Baereiches durch mianderndes Schneiden einer
zweiten Phasen-Pit-Folge entsprechend vorbs-
stimmten Daten auf dem Platten-Master, wo-
durch ein dritter Bereich (UA) ausgebildet wird,

waohei beim Vorgang zum Ausbilden des zweiten Be-
reiches und beim Vorgang zum Ausbilden des dritten
Bereiches ein Grad der Modulation des Lichtstrahls
zum Schneiden der ersten und der zweiten Phasen-
Pit-Folge so eingestelit Ist, dass die Ausgangspegel
von Wobbel-Signalen, die aus dem zweiten und dem
dritten Bereich extrahiert werden, gleich einem Aus-
gangspegel des Wobbel-Signals sind, das aus dem
ersten Bereich zum Zeitpunkt der Wiedergabe vom
Aufzeichnungsmedium extrahiert wird, das unter
Verwendung des Platten-Masters hergestellf wird.

Aufzeichnungsmedien-Herstellungsverfahren nach
Anspruch 14, bei dem:

beim Vorgang (S4) zum Ausbilden des zweiten
Bereiches der zweite Bereich derart ausgebildet
wird, dass die erste Phasen-Pit-Folge im zwei-
ten Bereich eine Pit-Tiefe aufweist, die das Le-
sen der Steuerdaten ermdglicht und das Lesen
anderer Daten, die auf der ersten Phasen-Pit-
Folge Uberschrieben sind, verhindert.

Aufzeichnungsmedien-Herstellungsverfahren nach
Anspruch 14 oder 15, bei dem beim Vorgang {S3)
zum Ausbilden des srsten Bersiches und beim Vor-
gang (85) zum Ausbilden des dritten Bereiches Pra-
Pits (4) ausgebildet werden.

Aufzeichnungsmedien-Herstellungsverfahren nach
Anspruch 186, beil dem:

beim Vorgang ($5) zum Ausbilden des dritten
Bereiches der dritte Bereich (UA) derart ausge-
bildet wird, dass die zwelte Phasen-Pit-Folge im
dritten Bereich eine Pit-Tiefe hat, die es ermdg-
licht, dass die Pra-Pits gelesen werden, und ein
Lesen anderer Daten, die auf der zweiten Pha-
sen-Pit-Folge Gberschrieben sind, verhindert.

Informationsaufzeichnungsvorrichtung, die Informa-
tionen auf das Aufzeichnungsmedium geméR einem
der Anspriiche 1 bis 10 aufzeichnet, wobei die Vor-
richfung das Wobbei-Signal aus den Rillenspuren
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(4) extrahiert und einen Aufzeichnungsvorgang auf
der Basis des Wobbel-Signals steuert.

Revendications

1.

Support d’enregistrement optique (1) comportant :

une premiére zone {DA} comportant des pistes
sous farme de rainures en méandres (2) sur la-
quelle une information d’enregistrement doit
étre enregistrée ; et

une seconde zone (RA) ol une premiére chaine
de creux de phase (Pl) correspondante pour
contrdler les données est disposée en
méandres ;

caractérisé par une troisidme zone (UA) ol une
seconde chalne de creux de phase {Pl") correspon-
dante pour déterminer des données est disposée en
méandres ;

oll une amplitude des méandres de la seconde zone
et une amplitude des méandres de [a troisieme zone
sont déterminées de sorte que les niveaux de sortie
des signaux d'oscillation extraits & partir des secon-
de et troisiéme zones sont égaux & un niveau de
sortie d'un signal d'oscillation extrait de la premiére
zone.

Support d’enregistrement optique (1) selon la reven-
dication 1, dans lequel :

la premiére chaine de creux de phase dans [a
seconde zone (RA) présente une profondeur de
creux de sorie qu'elle permet aux données de
contrdle d'étre lues et 1a lecture des autres don-
nées superposées sur la premiére chalne de
creux de phase aest empéchée.

Support d'enregistrement oplique (1) selon l'une
quelcongue des revendications 1 ou 2, dans leguel :

la froisiéme zone (UA) comprend des pré-creux
{4) comportant une information d’adresse repré-
sentant une position d'enregistrement sur le
support d'enregistrement formées adjacents a
la seconde chaine de creux de phase.

Supportd’enregistrement optique (1) selon lareven-
dication 3, dans lequel la seconde chaine de creux
de phase dans la {roisiéme zone posséde une pro-
fondeur de creux de sorte qu'elle permet aux pré-
creux d'étre [us et Ia lecture d’aufres données su-
perposées sur la seconde chaine de creux de phase
est empéchée.

Support d'enregistrement optique (1) selon l'une
quelconque des revendications 1 ou 2, dans lequel
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les pré-creux {4) comportant une information
d'adresse représentant une position d'enregisire-
ment sur te support d'enregistremant sont formés
sur la premiére zone (DA) et Ia troisiéme zone (UA).

Support d’enregistrement optique (1) selon l'une
quelcongue des revendications 1 4 5, dans lequel
une profondeur de creux sur la troisiéme zone (UA)
est déterminée de maniére 2 &tre égale a une pro-
fondeur des pistes sous forme de ralnures (2) de [a
premiére zone (DA).

Support d'enregistrement optique (1) selon l'une
guelconque des revendications 1 4 5, dans lequsl :

sur ladite premiére zone (DA), une profondeur
des pistes sous forme de rainures est fixée 4 30
nm,

sur ladite seconde zone (RA), la profondeur de
creux estfixée a 80 nm, une utilisation moyenne
de la chaine de creux est fixée & 50 %, et 'am-
plitude des méandres est fixée a 2,7 fois celle
de [adite premiére zone, et

sur [a froisiéme zone (UA), la profondeur de
creux estfixée a 30 nm, une ufilisation moyenne
de la chalne de creux est 80 %, et 'amplitude
des méandres est fixée & 1,3 fois celle de ladite
premiere zone.

Support d’enregistrement optique (1) selon 'une
quelcongue des revendications 1 a 5, dans lequel
l'amplitude des méandres de ladite troisidéme zone
{UA) est fixée de maniére & étre égale & 'amplifude
des méandres de ladite premiére zone (DA).

Support d'enregistrement optique (1) sefon 'une
quelcongue des revendications 1 a 5, dans lequel
sur [adite premigre zone (DA), une profondeur des
pistes sous forme de rainures est fixée & 30 nm,
surfadite seconde zone (RA), la profondeur de creux
est fixée 4 80 nm, une utllisation moyenne de la chai-
ne de creux est fixée 450 %, etl'amplitude des méan-
dres est fix€e pour étre 2,7 fois celle de ladite pre-
miére zone, et

sur ladite troisiéme zone (UA), la profondeur de
creux est fixée a 50 nm, une utilisation moyenne de
la chalne de creux est fixée a 80 %, et 'amplitude
des méandres est fixée pour &ire égale a celle de
ladite premiére zone.

Appareil de fabrication d'un support d’enregistre-
ment (3) pour fabriguer un support d’enregistrement
optique (1) en utitisant un disque maitre, I'appareil
comportant :

un dispositif de formation de premiére zone (24}
adapté pour découper des pistes sous forme de
rainures en méandres sur le disque maftre en
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utilisant un faisceau lumineux (BG, BL) modulé
par un signal d'oscillation de maniére & former
une premigre zone (DA) sur laquelle I'informa-
tion d'enregistrement doit étre enregistrée ; et
un dispositif de formation de seconde zone (24)
adapté pour découper en méandres une pre-
migre chaine de creux de phase correspondan-
te pour contréler les données surle disque mai-
tre, formant ainsi une seconde zone (RA),

caractérisé par un dispositif de formation de troi-
siéme zone (24) adapté pour découper en méandres
une seconde chaine de creux de phase correspon-
dante aux données prédéterminées sur le disque
matire, formant ainsi une troisiéme zone (UA),
dans lequel, dans le dispositif de formation de se-
conde zone et le dispositif de formation de troisiéme
zone, un degré de modutation du faisceau lumineux
pour découper les premiére et seconds chaines de
creux de phase est déterminé de sorte que les ni-
veaux de sortie des signaux d'oscillation extraits de-
puis tes seconde et trofsiéme zones sont égaux & un
niveau de sortie du signal d'oscillation extrait depuis
la premiére zone au moment de |a reproduction 2
partir du moyen d’enregistrement fabriqué en utili-
sant le disque maitre.

Appareil de fabrication de support d’enregistrement
{3) selon la revendication 10, dans lequel:

le dispositif de formation de seconde zone forme
la seconde zone (RA) de sorie que la premiére
chaine de creux de phase dans la seconde zone
présente une profondeur de creux qui permet
aux données de contrle d’étre lues etempéche
fa lecture d’autres données superposées surla
premiére chaine de creux de phase.

Apparell de fabrication de support d’enregistrement
(S) selon la revendication 10 ou la revendication 11,
dans lequel le dispositif de formation de premiére
zone (14) et le dispositif de formation de trolsiéme
zone (24) forment des pré-creux (4).

Apparsil de fabrication de support d'enregistrement
(8) selon la revendication 12, dans lequel:

le dispositif de formation de troisiéme zone (24)
forme la troisigme zone (UA) de sorte que la
seconde chaine de creux de phase dans la troi-
siéme zone posséde une profondeur de creux
qui permet aux pré-creux d'étre lus et empéche
la lecture d'autres dennées superposées sur la
seconde chaine de creux de phase.

14. Procédé de fabrication de support d’enregistrement

pour fabriquer un support d’enregistrement optique
(1), en utilisant un disque maitre, le procédé
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28
comportant :

un processus de formation de premiére zone
{S2) pour découper des pistes sous forme de
rainures (4} en méandres sur le disque maitre
en utifisant un faisceau lumineux (BG, BL) mo-
dulé par un signal d'oscillation de maniére & for-
mer une premiére zone (DA) sur laquelle I'infor-
mation d’enregistremnent doit étre enregisirée ;
un processus de formation de seconde zone
(S4) pour découper en méandres une premiére
chaine de creux de phase correspondante pour
contriler les données sur le disque maiire, for-
mant ainsi une seconde zone (RA) ; et

un processus de formation de troisiéme zone
(S5) pour découper en méandres une seconde
chaine de creux de phase correspondante aux
donnée prédéterminées sur le disgue maitre,
formant ainsi une troisiéme zone (UA),

dans lequel, dans [e processus de formation de se-
conde zone et le processus de formation de troisig-
me zone, un degré de medulation du faisceau fumi-
neux pour découper les premiére et seconde chail-
nes de creux de phase est déterming de sorte que
les niveaux de sortie des signaux d'oscillation ex-
traits depuis les seconde et troisiéme zones sont
égaux & un niveau de sortie du signat d’oscillation
extralt de la premiére zone au moment de la repro-
duction & partir du support d’enregistrement fabriqué
en utilisant le disque maitre.

Procédé de fabrication de support d'enregistrement
selon |la revendication 14, dans leque! ;

dans le processus de formation de seconde zo-
ne (S4), la seconde zone est formée de sorte
que la premiére chalne de creux de phase dans
{a seconde zone posséde une profondeur de
creux qui permet aux données de contrdle d'étre
lues et empéche la lecture d'autres données su-
perposées sur la premiére chaine de creux de
phase.

Procédé de fabrication de support d'enregistrement
selon la revendication 14 ou la revendication 15,
dans lequel des pré-creux (4) sont formés dans le
processus de formation de premiére zone (S3) et le
processus de formation de troisiéme zone (S5).

Procédé de fabrication de support d'enregistrement
selon la revendication 16, dans lequel

dans le processus de formation de troisiéme zo-
ne (85), la troisidme zone (UA) est formée de
sorte que la seconde chaine de creux de phase
dans la troisiéme zone posséde une profondeur
de creux qui permet aux pré-creux d'étre lus et
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empéche la leclure d'autres données superpo-
sées sur la seconde chaine de creux de phase.

18. Appareil d'enregistrement d’informations qui enre-
gistre une information sur le support d’enregisire-
ment selon ['une quelcangue des revendications 1
& 10, dans lequel l'appareil exirait le signal d'oscilla-
tion & partir d’'un signal provenant des pistes sous
forme de rainures (4) et contréle une opération d'en-
registremeant en fonction du signal d’oscillation.
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FIG. 2A

FIG. 2B
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FIG. 9
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FIG.10
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