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DESCRIPTION

INFORMATION RECORDING MEDIUM, RECORDING APPARATUS,
REPRODUCTION APPARATUS, RECORDING METHOD, AND
REPRODUCTION METHOD

TECHNICAL FIELD

The present invention relates to an information
recording medium comprising at least two recording layers,
a method and apparatus for recording information onto this
medium, andamethodandapparatus forreproducing information

from this medium.
BACKGROUND ART

Inrecent years, various information recordingmedia
capable of recording/reproducing a large volume of
information have been developed. Among them are optical
dises. Oneof large-capacityoptical discs is adouble-sided
optical disc comprising two optical discs attached together,
on each of which information can be recorded/reproduced.
However, there is a demand for a high-capacity, but
single-sided and random access disc which is unnecessary
to be turned upside down, for some applications, such as
computers, games, and the like, in which random accesses

are frequently required.

ATomeetsuchaidemand(high—capacity,randomaccess,
and single-sided), it is conceivable that a single optical
disc comprises at least two recording layers (such an optical
disc may be referred to be amulti-layer optical disc), where

information can be recorded/reproduced on a single side
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thereof. Figure 7 shows a configuration of an optical

disc 700 comprising two recording layers onone side thereof.

The optical disc 700 comprises a first recording
layer 704, a first substrate 705, an adhesive resin 703,
a second substrate 701, and a second recording layer 702.
Each substrate is provided with a clamp hole 706. The second
recording layer 702 comprises a disc information area 707
andadataarea 710. The firstrecordinglayer 704 comprises

a disc information area 711 and a data area 714.

The first substrate 705 and the second substrate 701
are made of polycarbonate resin or the like and are used
to protect the first recording layer 704 and the second
recording layer 702, respectively. The disc information
area 707 is a reproduction-only area in which information,
such as the power of laser light to irradiate the second
recording layer 702 and the like. The disc information
area 71lisalsoareproduction-onlyareainwhichinformation,
such as the power of laser light to irradiate the first

recording layer 704, and the like.

In the optical disc 700, for example, reproduction
is first performed on the first recording layer 704,
immediately followed by reproduction on the second recording
layer 702. In this case, reproduction operations are
performed in the following order: information indicating
the power of laser light for irradiating the first recording
layer 704 is reproduced from the disc information area 711:
reproduction is performed on the data area 714; information
indicating the power of laser light for irradiating the second
recording layer 702 is reproduced from the disc information

area 707; and reproduction is performedon the dataarea 710.
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Alternatively, reproduction operations are performed on the
disc information area 711, the disc information area 707,
the data area 714, and thedataarea 710 in thisorder. Thus,
in the optical disc 700, information has to be reproduced
from two disc information areas. Therefore, it takes a long
time to reproduce information of the parameters and formats
of the optical disc 700, such as the power of laser light
and the like.

DISCLOSURE OF THE INVENTION

According to an aspect of the present invention, an
information recording medium comprises a plurality of
recording layers, and a first disc information area for
storing parameters relating to access to the plurality of
recording layers and formats relating to the plurality of
recording layer. Thefirstdiscinformationareais provided
in a first recording layer which is one of the plurality

of recording layers.

In one embodiment of this invention, an address is
assigned to the first recording layer. The parameters
include first irradiation power information indicating a
value of a power of laser light which is used to irradiate
the first recording layer, and second irradiation power
information indicating a value of power of laser light which
is used to irradiate another recording layer of the plurality
of recording layers. An address assigned to an area in the
first disc information area in which the first irradiation
power information is stored is smaller than an address
assigned to an area in the first disc information area in

which the second irradiation power information is stored.
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In one embodiment of this invention, the information
recording medium further comprises a second disc information
area for storing the same information as that of the first
disc information area. The second disc information area is
provided in a second recording layer which is another one

of the plurality of recording layers.

In one embodiment of this invention, the first
recording layer is one of the plurality of recording layers

which is previously determined as a reference layer.

In one embodiment of this invention, the plurality
of recording layers are recording layers capable of recording
information. The information recording medium further
comprises a plurality of adjustment areas for adjusting
recording power of laser light. Each of the plurality of
recording layers comprises a corresponding one of the

plurality of adjustment areas.

In one embodiment of this invention, the second
recording layer which is one of the plurality of recording
layerscomprisesabufferarea. Thebufferarea iscontiguous
to one of the plurality of adjustment areas included in the

second recording layer.

In one embodiment of this invention, each of the
plurality of adjustment areas is provided at a different

radial position on the information recording medium.

In one embodiment of this invention, the information
recording medium is a write-once-read-many information

recording medium.
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In one embodiment of this invention, an address is
assigned to the first recording layer. The parameter
includes a first parameter relating to access to the first

recording layer and a second parameter relating to another

.oneof thepluralityof recording layers. Anaddressassigned

to an area in the first disc information area in which the
first parameter is stored is smaller than an address assigned
to an area in the first disc information area in which the

second parameter is stored.

In one embodiment of this invention, an address is
assigned to the first recording layer. The format includes
a first format relating to the first recording layer and
a second format relating to another one of the plurality
of recording layers. An address assigned to an area in the
first disc information area in which the first format is
stored is smaller than an address assigned to an area in
the first disc information area in which the second format

is stored.

In one embodiment of this invention, the information
recording medium further comprises a data area for recording
user data provided in the plurality of recording layers.
The plurality of recording layers are provided with a groove.
A second recording layer which is one of the plurality of
recording layérs, comprises an area at the same radial
position as that of the first disc information area and an
area in which a portion of the data area is provided. A type
of a shape of the groove provided in the area at the same
radial position of the first disc information area is the
same as a type of a shape of the groove provided in the area

in which the portion of the data area is provided.
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In one embodiment of this invention, a groove is
provided in at least a portion of the plurality of recording
layers. Asecondrecordinglayerwhichisoneof theplurality
of recording layers does not have a groove in an area which
is a portion of the second recording layer at the same radial

position as that of the first disc information area.

In one embodiment of this invention, the plurality
of recording layers are provided with a groove. A type of
a shape of the groove in a second recording layer which is

one of the plurality of recording layers is constant.

In one embodiment of this invention, the first
recording layer is provided with a groove. A type of a shape
of the groove in the first disc information area is different
from a type of a shape of the groove in an area which is
a portion of the first recording layer and is contiguous

to the first disc information area.

In one embodiment of this invention, the first
recording layer is provided with a groove. The groove in
the first disc information area is continuous to the groove
in an area which is a portion of the first recording layer

and is contiguous to the first disc information area.

In one embodiment of this invention, the parameter
and the format include a first parameter and a £irst format
relating to the first recording layer. The parameter and
the format include a second parameter and a second format
relating to a second recording layer which is another one
of the plurality of recording layers. The length of an area
of the firstdiscinformationarea storingthe first parameter

and the first format is the same as the length of an area



WO 03/063144 PCT/JP03/00445

10

15

20

25

30

of the first disc information area storing the second

parameter and the second format.

In one embodiment of this invention, the parameter
includes a first parameter relating to access to the first
recording layer. The formatincludesafirst format relating
to the first recording layer. A set of the first parameter
and the first format are continuously repeated and stored

in the first disc information area.

In one embodiment of this invention, the parameter
includes a second parameter relating to access to a second
recording layer which is another one of the plurality of
recording layers. The format includes a second format
relating to the second recording layer. A set of the second
parameter and the second format are continuously repeated

and stored in the first disc information area.

In one embodiment of this invention, the disc
information area stores a plurality of sets of the parameter

and the format.

In one embodiment of this invention, the information
recording medium further comprises a dummy area. The
plurality of sets includes a first set and a second set.
The dummy area is provided between a first area provided
with the first set, the first area being a portion of the
first disc information area, and a second area provided with
the second set, the second area being another portion of

the first disc information area.

In one embodiment of this invention, the length of
the dummy area is an integral multiple of the length of an
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area storing a set of the parameter and the format.

In one embodiment of this invention, an address is
assigned to the first recording layer. The parameter
includes a first parameter relating to access to the first
recording layer and a second parameter relating to another
one of thepluralityof recording layers. The firstparameter
and the second parameter are stored in an area having the
same address assigned thereto in the first disc information

area.

In one embodiment of this invention, an address is
assigned to the first recording layer. The format includes
a first format relating to access to the first recording
layer and a second format relating to another one of the
plurality of recording layers. The first format and the
second format are stored in an area having the same address

assigned thereto in the first disc information area.

According toanother aspect of the present invention,
a recording apparatus for recording information into an
information recording medium is provided. The information
recording medium comprises a plurality of recording layers,
and a disc information area for storing parameters relating
to access to the plurality of recording layers and formats
relating to the plurality of recording layer. The disc
information area is provided in a first recording layer which
is one of the plurality of recording layers. The recording
apparatus comprises an optical head capable of optically
writingtheinformationintothe informationrecordingmedium,
and a control section for controlling recording using the
optical head. The recording comprises the steps of

reproducing the parameter and the format stored in the disc
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information area, and recording the information into the
information recording medium based on the reproduced

parameter and format.

According toanother aspect of the present invention,
a reproduction apparatus for reproducing information from
an information recording medium is provided. The
information recording medium comprises a plurality of
recording layers, and a disc information area for storing
parameters relating to access to the plurality of recording
layers and formats relating to the plurality of recording
layer. The disc information area is provided in a first
recording layer which is one of the plurality of recording
layers. The reproduction apparatus comprises an optical
head capable of optically reading the information from the
information recording medium, and a control section for
controlling reproduction using the optical head. The
reproductioncomprises the steps of reproducing the parameter
and the format stored in the disc information area, and
reproducing the information from the information recording

medium based on the reproduced parameter and format.

Accordingtoanother aspect of the present invention,
a recording method for recording information into an
information recording medium is provided. The information
recording medium comprises a plurality of recording layers:;
and a disc information area for storing parameters relating
to access to the plurality of recording layers and formats
relating to the plurality of recording layer. The disc
information area is provided in a first recording layer which
is one of the plurality of recording layers. The recording
method comprises the steps of reproducing the parameter and
the format stored in the disc information area, and recording
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the information into the information recording medium based

on the reproduced parameter and format.

According toanother aspect of the present invention,
a reproduction method for reproducing information from an
information recording medium is provided. The information
recording medium comprises a plurality of recording layers,
and a disc information area for storing parameters relating
to access to the plurality of recording layers and formats
relating to the plurality of recording layer. The disc
information area is provided in a first recording layer which
isoneof thepluralityof recordinglayers. The reproduction
method comprises the steps of reproducing the parameter and
the format stored in the disc information area, and
reproducing the information from the information recording

medium based on the reproduced parameter and format.

Thus, the invention described herein makes possible
the advantages of providing an information recording medium
comprising at least two recording layers, a method and
apparatus for recording information onto this medium, and
a method and apparatus for reproducing information from this
medium, in which the time required to reproduce information

from the disc information area is reduced.

These and other advantages of the present invention
will become apparent to those skilled in the art upon reading
and understanding the following detailed description with
reference to the accompanying figures.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is a diagram showing an optical disc
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according to an embodiment of the present invention.

Figure 2A is a diagram showing a track provided in
a recording layer according to an embodiment of the present

invention.

Figure 2B is a diagram showing a track provided in
a recording layer according to an embodiment of the present

invention.

Figure 2C is a diagram showing a track provided in
a recording layer according to an embodiment of the present

invention.

Figure 2D is a diagram showing a track provided in
a recording layer according to an embodiment of the present

invention.

Figure 3 is a diagram showing a
recording/reproduction apparatus according to an embodiment

of the present invention.

Figure 4A is a diagram showing a track according to

an embodiment of the present invention.

Figure 4B is a diagram showing a track according to

an embodiment of the present invention.
Figure 4C is a diagram showing a
recording/reproduction apparatus according to an embodiment

of the present invention.

Figure 4D is a diagram showing assignment of an
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address number to a recording layer according to an embodiment

of the present invention.

Figure 5A is a diagram showing a track according to

an embodiment of the present invention.

Figure 5B is a diagram showing a track according to

an embodiment of the present invention.

Figure 5C is a diagram showing a
recording/reproduction direction according to an embodiment

of the present invention.
Figure 5D is a diagram showing assignment of an
address number to a recording layer according to an embodiment

of the present invention.

Figure 6A is a layout of information in a disc

information area.

Figure 6B is a layout of information in a disc

information area.

Figure 7 is a diagram showing an optical disc.

Figure 8A is a diagram showing an optical disc

according to an embodiment of the present invention.

Figure 8B is a diagram showing an optical disc

according to an embodiment of the present invention.

Figure 9 is a diagram showing an optical disc

according to an embodiment of the present invention.
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Figure 10 is a diagram showing an optical disc

according to an embodiment of the present invention.

BEST MODE FOR CARRYING OUT THE INVENTION

Hereinafter, the present inventionwill be described
by way of illustrative examples with reference to the

accompanying drawings.

Figure 1 shows a rewritable optical disc 100
comprising two recording layers according to an embodiment

of the present invention.

The optical disc 100 comprises a first recording
layer 104, a first substrate 105, an adhesive resin 103,
a second substrate 101, and a second recording layer 102.
Each of these substrates and recording layers is provided
with a clamp hole 106. The optical disc 100 has a data
area 115 for recording user data. The data area 115 is
provided on both the first recording layer 104 and the second
recording layer 102. The data area 115 comprises a data
area 110 provided on the second recording layer 102 and a

data area 114 provided on the first recording layer 104.

The second recording layer 102 comprises a disc
informationarea 107, adefectlistarea 108, asparearea 109,
and the data area 110. The first recording layer 104
comprisesadiscinformationarea 111, adefectlistarea 112,
a spare area 113, and the dataarea 114. The first recording
layer 104 and the second recording layer 102 are provided

on one side of the optical disc 100.



WO 03/063144 ’ PCT/JP03/00445

10

15

20

25

30

The disc information area 107, the defect list
area 108, the spare area 109, the data area 110, the disc
information area 111, a defect list area 112, the spare
area 113, and the data area 114 are each provided with a
plurality of spiral or concentric tracks. Each track

comprises a plurality of sectors.

Here, the defect list area 108, the spare area 109,
the data area 110, the defect list area 112, the spare
area 113, and the data area 114 are recordable areas, in
which the track is meandering at predetermined cycles.
Referring to Figure 2B, address information or the like can
berecordedina track by overlayingahigh frequency component
onto a track. Alternatively, referring to Figure 2C,
address information or the like can be recorded in a track
by replacing a segment corresponding to an integral multiple
of a predetermined cycle with a segment having a different
frequency. Alternatively, referring to Figure 2D, the
segment corresponding to an integral multiple of a
predetermined cycle may be replaced with a segment having
apartiallymodulatedpatternoracombinationof frequencies.
By forming the type of the shape of the track as shown in
Figure 2C and Figure 2D, the continuity of the phase of a
predetermined cyclic portion can be obtained, thereby making

it easy to perform clock extraction.

The first substrate 105 andthe second substrate 101
are made of a polycarbonate resin or the like and are used
to protect the first recording layer 104 and the second
recording layer 102, respectively. The disc information
area 107 is a reproduction-only area in which parameters
for accessing the first recording layer 104 and the second
recording layer 102 and the formats of the first recording
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layer 104 and the second recording layer 102. The disc
information area 111 is also a reproduction-only area in
which the parameters for accessing the first recording
layer 104 and the second recording layer 102 and the formats
of the first recording layer 104 and the second recording
layer 102. The disc information area 111 records the same
information as that in the disc information area 107. The
optical disc 100 may have both the disc information area 107
and the disc information area 111, or either the disc
information area 107 or the disc information area 111. The
parameters stored in the disc information area 107 are second
irradiation power information indicating the irradiation
power of laser light appropriate for the second recording
layer 102 when information is recorded/reproduced on the
second recording layer 102 and first irradiation power
information indicating the irradiation power of laser light
appropriate for the first recording layer 104 when
information is recorded/reproduced on the first recording
layer 104. The parameters stored in the disc information
area 1lllare secondirradiationpower informationindicating
the irradiation power of laser light appropriate for the
second recording layer 102 when information is
recorded/reproduced on the second recording layer 102 and
first irradiation power information indicating the
irradiation power of laser light abpropriate for the first
recording layer 104 when information is recorded/reproduced
on the first recording layer 104. Information is recorded
on the medium by modulating a track radially for each cycle
or every double cycle. An example of the track modulation

is shown in Figure 2A.

In this embodiment, different types of track shapes

are used between reproduction-only areas (e.g., the disc
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information area 107, the disc information area 111, and
the like) andrecordable areas (e.g., thedefect 1ist area 108,
the spare area 109, the data area 110, the defect list
area 112, the spare area 113, the data area 114, and the
like). Thereby, an optical disc recording/reproduction
apparatus can determine whether or not an area on which
reproduction is currently performed is a disc information

area, before reproducing an address recorded in a track.

Formulti-layerdiscs, the irradiationpowerof laser
light, which is used to reproduce information from the
farthest layer from the disc surface through which the
information is read, may be greater than the irradiation
power of laser light, which is used for single-layer discs.
Therefore, the irradiation power of laser 1light for
single-layerdiscsmaybeinsufficient toreproduceanaddress
from the optical disc 100, however, may be sufficient to
recognize a disc information area based on the waveform of

a tracking signal derived from the shape of a track groove.

Figure 3 shows a recording/reproduction
apparatus 300 according to an embodiment of the present
invention. The recording/reproduction apparatus 300
comprises a spindle motor 302, an optical head 303, a laser
light control circuit 304, a servo circuit 305, a
reproduction binarization circuit 306, a digital signal
processing circuit 307, a recording compensation
circuit 308, and a CPU 309.

The optical disc 100 (Figure 1) is loaded into the
recording/reproduction apparatus 300. The
recording/reproduction apparatus 300 transmits and

receives information to and from a host PC 310.
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The CPU 309, which functions as a control section,
controls all operations within the recording/reproduction
apparatus 300 in accordance with abuilt-in control program.
As described below, the optical head 303 optically writes
information the optical disc 100 on the one side thereof.
Further, the optical head 303 can optically read information
from the optical disc 100. The CPU 309 controls recording
and reproduction operations using the optical head 303. The
recording operation comprises the steps of reproducing
parameters and formats stored in a disc information area,
and recording user data onto the optical disc 100 based on
the reproduced parameters and formats. The reproduction
operation comprises the steps of reproducing parameters and
formats stored in a disc information area, and reproducing
user data recorded in the optical disc 100 based on the
reproduced parameters and formats. Hereinafter, an
operation of the recording/reproduction apparatus 300 will

be described in detail.

The optical disc 100 has the structure as described
above with reference to Figure 1. The spindle motor 302 is
a motor for rotating the optical disc 100. The optical
head 303 irradiates the optical disc 100 with laser light
aswell as converts laser 1light 3llreflected fromtheoptical
disc 100 into an electric signal to output a reproduction
signal. The laser light control circuit 304 controls the
power of laser 1ight output from the optical head 303. These
controls are carried out in accordance with instructions
from the CPU 309. The servo circuit 305 controls the
position of the optical head 303, focusing, tracking, and
the rotation of the spindle motor 302. The reproduction

binarization circuit 306 subjects the reproduction signal
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(data information is an addition signal, and information
relating to a disc information area or an address is a
subtraction signal) obtained by the optical head 303 to
amplification and binarization to produce a binarization.
A built-in PLL (not shown) is used to produce clocks

synchronized with the binarization signal.

The digital signal processing circuit 307 subjects
the binarization signal to a predetermined demodulation
process or error correction process. When recording data,
the recorded data is subjected to an error correction code
addition process and a predetermined demodulation process
to produce the modulated data. The recording compensation
circuit 308 converts the modulated data into optically
modulated data comprising a pulse sequence, and also
delicatelyadjuststhepulsewidthorthelikeoftheoptically
modulated data based on the reproduction signal of a disc
information area or data previously stored in the CPU 309
so as to produce a recording pulse signal suitable for pit
formation. The CPU 309 controls all operations within the
recording/reproduction apparatus 300. The host PC 310
comprises a computer (not shown), anapplication (not shown),
an operating system (not shown), and the like, and requests
the recording/reproduction apparatus 300 to perform

recording or reproduction of information.

When the optical disc 100 is loaded into the
recording/reproduction apparatus 300, information is
reproduced from the disc information area 111 using the
optical head 303 having a predetermined irradiation power
in accordance with signals from the laser light control
circuit 304 and the servo circuit 305. In this case, the

reproduced information is irradiation power information
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which is used to record information (user data) into the
first recording layer and the second recording layer, or
the like. When requested by the host PC 310, the CPU 309
sets a recording power for recording information into the
first recording layer 104 to the laser light control
circuit 304, and controls the optical head 303 to record
information into the data area 114. Next, the CPU 309 sets
a recording power for recording information into the second
recording layer 102 to the laser light control circuit 304,
and controls the optical head 303 to record information into
the data area 110.

Thediscinformationarea 111 of theopticaldisc 100
contains the parameters and formats (irradiation power
information for recording, or the like) of both the first
recording layer 104 and the second recording layer 102,

whereby information is reproduced from the disc information

area only once. Therefore, the time required to access to
a disc information area can be reduced as compared to when
information is reproduced £from the disc information area 107
to record data into the second recording layer 102 while
information is reproduced from the disc information area 111

to record data into the first recording layer 104.

In this embodiment, parameter and formats are
recorded in both the disc information area 107 and the disc
information area 111, thereby making it possible to obtain
irradiation power information or the like from either layer.
Therefore, even when information is reproduced from a layer
different from a predetermined recording layer due to the
irregular thickness of theadhesiveresin 103 or disturbances
in the focusing control of the servocircuit 305, information

reqguired for recording can be reproduced and obtained from
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that layer.

In this embodiment, irradiation power information
and the like are recordedinboth thediscinformationarea 107
and the disc information area 111. Therefore, the time
required before recording data can be reduced, for example,
byreproducinginformation fromthediscinformationarea 111
when recording data into the data area 114 first or
reproducing information from the disc information area 107

when recording data into the data area 110 first.

In this embodiment, the optical disc 100 has two
layers, i.e., the first recording layer 104 and the second
recording layer 102. Alternatively, the optical disc 100
may have three or more recordable recording layers. In this
embodiment, the recording formats of information recorded
in the disc information area 107 and the disc information
area 111 are such that the meandering pattern of a track
is radially modulated for each fundamental cycle and every
double cycle. Alternatively, as shown 1in Figure 2B,
information may be recorded in a track meandering at
predeterminedcycles byoverlayingahighfrequency component
onto the track. Alternatively, as shown in Figures 2C and
2D, information can be recorded in a track meandering at
predetermined cycles by replacing a segment of the track
with a segment having a different frequency or pattern.
Particularly, by using the same type of the shape of the
track groove, it is possible to produce a substrate more

easily.

In this embodiment, the disc information area 107
and the disc information area 111 each have a plurality of

spiral or concentric tracks. Information may be recorded
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in the disc information area 107 and the disc information
area 111 in the form of pits and lands. Information may be
recorded in a disc information area by the same method as
thaf for recording data into a data area before factory

shipment or the like.

The disc information area 107 and the disc
information area 111 may have a track pitch (or a pit pitch
in a radial direction) different from those of the defect
list area 108, the spare area 109, the data area 110, the
defect list area 112, the spare area 113, and the data
area 114 (orapitpitchinaradialdirection). Byexpanding
the track pitch in a disc information area, the influence

of contiguous tracks can be reduced.

By expanding the track pitch or the pit pitch in a
disc information area to be greater than the track pitch
or the pit pitch of a recordable area, such as a data area
or the like, it is possible to reproduce information from
a disc information area even when using an optical disc
apparatus havinganoptical headwith a long laserwavelength,
for example. In this case, a minimum of information can be
returned to the user. In other words, by expanding the
compatibility of a disc information area between different
types of optical disc apparatuses, even when information
cannot be recorded due to the apparatus specification, the

reason that recording cannot be performed can be clarified.

When the spot of laser light is vertically shifted
from one layer to another layer, it is difficult to locate
the spot at the same radial position due to misalignment
of substrates attached together, misalignment of the clamp

holes of the substrates, or the like. For example, when it
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is attempted to move from the 1000 track from the inside
circumference of the first recording layer 104 to the 1000
track from the inside circumference of the second recording
layer 102, an error of about #50 tracks occurs. Therefore,
when the spot of laser light is shifted from layer to layer
in the vicinity of a boundary between a reproduction-only
track and a recordable track, if the track on the destination
layer isdiscontinuous, areproductionor recordingoperation

becomes unstable and cannot be quickly performed.

Therefore, even when the track pitch of the disc
information area 107 and the disc information area 111 is
different from the track pitch of the defect list area 108,
the spare area 109, the data area 110, the defect list
area 112, the spare area 113, and the data area 114, it is
desirable that the track groove of the disc information
area 107 is continuously linked to the track groove of an
area contiguous to the disc information area 107 (e.g., the
area is the defect list area 108 in the example of Figure 1;
and the area may be the spare area 109 or the data area 110).
Similarly, it is desirable that the track groove of the disc
information area 111 is continuously linked to the track
groove of an area contiguous to the disc information area 111
(e.g., the area is the defect list area 112 in the example
of Figure 1; and the area may be the spare area 113 or the
dataarea 114). It isdesirable that transition of the track
pitch is completed within about 100 tracks in view of data
capacity. However, it is desirable that pitches are varied
as moderately as possible. In view of servo, the difference
between the track pitch of a disc information area and the
track pitch of a defect list area, a spare area, or a data
area is desirably about 10% and about 15% at maximum in order
to perform reproduction quickly when the spot of laser light



WO 03/063144 PCT/JP03/00445

10

15

20

25

30

is shifted to a track on any layer.

In this embodiment, as shown in Figure 2A, disc
information is recorded in a disc information area by
modulating a track radially for each fundamental cycle and
every double cycle. As shown in Figure 2B, Figure 2C, and
Figure 2D, address information or the like is recorded in
a defect list area, a spare area, and a data area by partially
frequency-modulating a track meandering at predetermined
cycles, oroverlayingahigh frequency component on the track.
In the whole or a part of the transition area of track pitches,
tracks may be formed in a modulation manner which is not
used in any of a disc information area, a defect list area,
a spare area, and a data area, or may not be modulated, or

may not be meandering.

Thus, by changing the modulation method or the type
of shape between the transition area of track pitches and
its contiguous areas before and after the transition area,
the recording/reproduction apparatus 300 can recognize the

transition area quickly.

As described above, discontinuity is removed from
a boundary between areas having different track pitches.
Therefore, it is possible to quickly start processing in
a destination area in an optical disc having a discontinuous
portion as compared to when the spot of laser light is moved
froma start position to the destination area which is largely
radially distant from the discontinuous portion (starting

position).

In this embodiment, a disc information area is

provided in the most inside circumference of a disc.
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Alternatively, a disc information area may be provided in
the most outside circumference of a disc, or both the inside

and outside circumferences of a disc.

In this embodiment, the disc information area 107
and the disc information area 111 each contain irradiation
power information and the like for both the first recording
layer and the second recording layer. If a layer(s) on which
reproduction is performed is specified, not all layers may
contain irradiation power information and the like for all

layers in their disc information areas.

A recording layer of the optical disc 100, which is
located at substantially the same distance from the disc
surface of the optical disc 100, through which information
is read, as the distance from the disc surface of an optical
disc comprising a single recording layer, through which
information is read, is used as a reference layer. At least
the reference layer may contain a disc information area.
Therefore, disc information for any layer of the optical
disc 100 can be obtained using a recording/reproduction
apparatus forperformrecordingandreproductiononanoptical
disc comprising a single recording layer, thereby making
it possible to simplify the structure of the
recording/reproduction apparatus. A recording layer as a
reference layer (e.g., the first recording layer 104) is

previously determined from a plurality of recording layers.

Note that a degradation in a reproduction signal due
to tilt is increased with an increase in distance from the
disc surface. Therefore, it is desirable that the reference
layer is located at substantially the same distance from

the disc surface as the distance of the layer of a single-layer
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disc from the disc surface and the reference layer is the
farthest layer from the disc surface. In this case, when
the type of the shape of an area, which is a portion of a
recording layer other than the reference layer and is located
at the same radial position as that of a disc information
area of the reference layer, is the same as the type of the
shape of a data area in which user data is recorded,
transmittances can be the same irrespective of the radial
position. Therefore, no particular detection means for
reproducing information from a disc information area of a
reference layer is required, whereby the configuration of
a recording/reproduction apparatus can be simplified and

it is easier to produce a recording layer.

Particularly, in a multi-layer disc comprising a
pluralityof recording layers, the type of the shape of grooves
in a recording layer(s) other than a reference layer is the
same as the type of the shape of grooves in a data area (only
one type of the shape of grooves is used), thereby simplifying

production of a substrate.

When a reference layer contains a disc information
area, it is possible to reduce the scatter of light in a
recordinglayer(s) other than thereference layerbyproviding
an area, which is a portion of a recording layer other than
the reference layer and is located at the same radial position
as that of a disc information area of the reference layer,
with no groove (i.e., flat structure). Therefore, the
quality of a reproduction signal from the reference layer

can be improved.

By providing a disc information area only in a

reference layer, it is easy to determine whether or not a
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currently reproduced recording layer is the reference layer
by reproducing an area around a radial position at which

a disc information area of an optical disc is provided.

Adiscinformationareamay store parametersrelating
to a plurality of recording layers, such as recommended
irradiation power information for reproduction, recommended
irradiation power information for recording, maximum
irradiation power information, a pulse width in recording,
a ratio between a plurality of irradiation powers combined
in recording, a margin constant used in determining an

irradiation power optimal for recording, and the like.

A disc information area may contain formats relating
to a plurality of recording layers, such as the name of a
disc, the size of a disc, version information, the disc type
of any layer (i.e., an identifier indicating whether a layer
is a recordable/reproducible layer or a reproduction-only
layer), the number of all recordable layers, the number of
all reproduction-only layers, and the number of all layers.
The disc information area further contains formats relating
to a plurality of recording layers, such as an ildentifier
indicating whether or not information in any layer can be
copied, clock information, an identifier for indicating
whether or not BCA (Burst CuttingArea) for providing specific
informationafterproductionof adisc is provided, a transfer
rate, recording/reproduction directions, a physical address
start number, aphysical address end number, a logical address
start number, a logical address end number, a shortest mark

length, a recording rate, and the like.

By setting parameters required for recording and

reproduction in each recording layer, the degree of freedom
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in designing discs can be improved. For example, when a
pluralityof recording layersareusedtoachieve high-density
recording, variationsinreflectioninat least layers through
which light is transmittedhave tobe taken into consideration.
Therefore, a higher level of precision design is required
than when recording is performed on only one recording layer.
In this case, for example, if the first recording layer 104
and the second recording layer 102 have to be reproduced
with the same irradiation power, it is inferred that the
opticaldisc 100hasdifficultyindesigningrecording layers.
Forexample, therecordingperformance of the secondrecording
layer 102 has to be secured under a high transmittance
situation. To avoid this, irradiation power for
reproduction is not limited, and instead, irradiation power
information is recorded in a disc information area.
Therefore, irradiation power can be 1increased when
reproduction is performed in the first recording layer 104.
The degree of freedom in designing a recording film of the

second recording layer 102 can be increased.

By recording parameters required for recording and
reproduction to be performed on any layer together into a
disc information area of at least one recording layer, it
is possible to quickly grasp a control method optimal to

the whole disc.

BCA is used to further classify discs having the same
contents in their disc information areas. Classification
is recorded in the form of a bar code after production of
discs. BCA is provided in at least one layer, and desirably
in a reference layer. In this case, by providing a layer
containing no BCA with a groove shape different from that

of the reference layer, it is easy to recognize the reference
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layer by performing reproduction within a radial range of
the reference layer in which BCA is provided. Particularly,
in a recording layer other than the reference layer, a radial
range inwhich BCAisprovidedisprovidedwithaflat structure
having no groove, thereby making it possible to reduce the
scatter of light in other layers. Moreover, the quality of
a reproduction signal from BCA can be improved and production

of a substrate is facilitated.

Recording of information into BCA requires
irradiation with laser having a power much higher than a
power required when performing recording on a recordable
area. Therefore, it is likely that the characteristics of
the recording film of a recordable area, such as a defect
list area, a spare area, a data area, or the like, is damaged.
Therefore, it is desirable that recordable areas contain
no BCA as well as no variation in recording positions. If
a recordable area is contiguous to an area in which BCA is
provided, it is desirable to provide a buffer area in which
no intendeduse is defined between these areas. Inthiscase,

the net volume of the recordable area is reduced.

According to the above-described viewpoint, it is
typically desirable to provide an area, in which BCA is
provided, at an end in a radial direction. It is not
preferabletoprovideBCAattheoutsidecircumference,since
information in BCA is required when actuating as well as
from the viewpoint of capacity. As shown in Figure 8A, it
is desirable to provide BCA in a more inside circumference.
than a disc information area. As described above, a disc
is irradiated with a high power of laser when recording
information into BCA, it is likely to damage data already

recorded in a reproduction-only area. Therefore, as shown
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in Figure 8B, a buffer portion, in which dummy data, such
as, for example, "0", is provided, may be provided at an
inside circumference of a disc information area (a disc
information area 801A), and in fact, data is recorded at
an outside circumference thereof (a disc information
area 801B).

In this embodiment, disc information is recorded in
a disc information area by radially modulating tracks for
each fundamental cycle and every double cycle.
Alternatively, a modulation method different from that for
a disc information area may be used in an area in which BCA
isprovided. Conversely, tracksmaybe straight grooveswith
no modulation or may be meandering at predetermined cycles.
Further, a track pitch may be different between an area
provided with BCA and a disc information area. In this case,
since it is likely that a track groove is damaged due to
recording of information into BCA, the area containing BCA

desirably has a larger track pitch.

As described above, it is possible for a
recording/reproduction apparatus to quickly distinguish an
areaprovidedwithBCAfromadisc information areabychanging
a track modulation method and the type of the shape of a
track.

In general, when the spot of laser light isvertically
shifted from one layer to another layer, it is difficult
to locate the spot at the same radial position due to
misalignment of substrates attached together, misalignment
of the clamp holes of the substrates, or the like. Forexample,
when it is attempted to move from the 1000 track from the

inside circumference of the first recording layer 104 to
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the 1000™ track from the inside circumference of the second
recording layer 102, an error of about +50 tracks occurs.
Therefore, when the spot of laser light is shifted from layer
to layer in the vicinity of a boundary between a
reproduction-only track and a recordable track, if the track
on the destination layer is discontinuous, a reproduction
operation becomes unstable and cannot be quickly performed.
Therefore, even when an area in which BCA is provided and
a disc information area have different track pitches, it
isdesirablethat theseareasarecontinuouslylinkedtogether.
Moreover, it is desirable that track pitches are moderately

changed.

Tt is desirable that irradiation power information
for reproduction precedes irradiation power information for
recording. In this case, when a request from a host PC is
reproduction, data can be quickly reproduced if the
irradiation power information for recording is not

reproduced.

Parameters and formats recordedinadiscinformation
area required for performing recording and reproduction on
any layermay be recordedin tracks inthedefect listarea 108,
the spare area 109, the data area 110, the defect list
area 112, the spare area 113, and the data area 114. Since
such information is recorded in any track, for example, when
a request for reproduction is received from the host PC 310,
information minimally required for reproduction, such as
irradiation power or the like, is reproduced from the disc.
information area which does not have a risk of deleting user
data with irradiation power for reproduction. Next, the
remaining information, such as, for example, irradiation

power information for recording which is expected to be used
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when a request for recording is next received, or the like,
isreproducedfromtracksinadataareaforarotationwaiting

time, thereby making it possible to quickly reproduce data.

Parameters and formats may be recorded by the same
method as used for recording of address information into
each area or by a method different from a method for recording

address information.

Parameters and formats recordedinadisc information
area may be recorded in not all of the defect list area 108,
the spare area 109, the data area 110, the defect list
area 112, the spare area 113, the data area 114, and the
like. For example, when parameters and formats are not
recorded in the data area 114, a recording/reproduction
apparatus can recognize the data area 114 as a data area
even if the data area 114 has the same track shape as that

of other areas since no parameter or format is present therein.

Parameters and formats for all layers may not be
recorded in tracks of the defect list area 108, the spare
area 109, the data area 110, the defect list area 112, the
sparearea 113, andthedataarea 114. Each layermay contain
only its own parameters and formats. Each layer may further
contain minimally required information for other layers in
addition to its own parameters and formats. Since
information for other layers is not recorded, a more number
ofcopiesofaddressinformationcanberecorded,forexample.
A disc substrate can be easily produced by incorporating
information for other layers to be combined into the most

inside portion.

Next, address numbers will be described with
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reference toFigures 4Ato4DandFigure 5Ato5D. Figures 4A
to 4D show an example of tracks, recording/reproduction
directions, and address numbers. Figure 4A shows a pattern
of spiral grooves in the first recording layer 104.
Figure 4B shows a pattern of spiral grooves in the second
recording layér 102. Figure 4C shows the
recording/reproduction directions of the optical disc 100.
Figure 4D shows assignment of address numbers. When the
optical disc 100 is rotated, the optical head 303 is moved
from the inside circumference to the outside circumference
alongatrack 40lor402. Whendataissequentially recorded,
for example, recording is performed from the most inside
circumference to the most outside circumference of the data
area 114, and then from the most inside circumference to
the most outside circumference of the data area 110.
Physical address numbers 403 and logical addressnumbers 404
in each recording layer are incremented in the
recording/reproduction directions. The physical address
number 403 may not be started £from 0 and may not be continuous

at a boundary between the first and second layers.

For example, layer numbers may be contained in the
physical address number 403, and may be located at an upper
portion of the physical address number 403. The logical
address numbers 404, whichare continuously incremented £from
0, are assigned to all data areas on a disc. In the data
area 114 of the first layer, the logical address number 404
is 0 at the most inside circumference and is incremented
one by one toward the outside circumference. In the data
area 110 of the second layer, the logical address number 404
is incremented one by one from the most inside circumference
toward the outside circumference, starting from the greatest

number of the first layer plus 1. Reference numerals 405
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and 406 indicate lead-out areas (not shown in Figure 1),
which are provided in order to allow the optical head 303
to follow a track even when the optical head 303 overrun

a data area.

As shown in Figures 4A to 4D, it is easier to produce
substrates having the same spiral direction than substrates

having different spiral directiomns.

Figures 5A to 5D show an example of tracks,
recording/reproduction directions, and address numbers.
Figure 5A shows a pattern of spiral grooves in the first
recording layer 104. Figure 5B shows a pattern of spiral
grooves in the second recording layer 102. Figure 5C shows
the recording/reproduction directions of the optical
disc 100. Figure 5D shows assignment of address numbers.
When the optical disc 100 is rotated, the optical head 303
is moved from the inside circumference to the outside
circumferenceonthefirstrecordinglayer l1l04alonganinside
track 502 and from the outside circumference to the inside
circumference on the second recording layer 102 along a
track 501. Whendataissequentially recorded, for example,
recording is performed from the most inside circumference
to the most outside circumference of the data area 114, and
then from the most outside circumference to the most inside
circumference of the data area 110. Physical address
numbers 503 andlogical addressnumbers 504 ineachrecording
layer are incremented in the recording/reproduction
directions. Notethatthesecondlayerspiralhasadirection
opposite to that of the first layer spiral. Therefore, the
relationship between address number and radius is reversed.
In the data area 114 of the first layer, the logical address

number 504 is 0 at the most inside circumference and is
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incremented one by one toward the outside circumference.
In the data area 110 of the second layer, the logical address
number 504 is incremented one by one from the most outside
circumference toward the inside circumference, starting from
the greatest number of the first layer plus 1. Reference
numerals 505 and 506 indicate lead-out areas (not shown in
Figure 1), which are provided in order to allow the optical
head 303 to follow a track even when the optical head 303

overruns a data area.

In the case where as shown in Figures 5A to 5D,
recording is performed from the most inside circumference
to the most outside circumference of the data area 114, and
then from the most outside circumference to the most inside
circumference of the data area 110, particularly, if all
recording layer-specific parameter and format information
is recorded together in a single disc information area, it
is not necessary that the optical head 303 goes back from
the most outside circumference to the disc information area

at the most inside circumference.

Similarly, also in the case where only reproduction
is performed, when reproduction is performed from the most
inside circumference to the most outside circumference of
the data area 114, and then, from the most outside
circumference to the most inside circumference of the data
area 110, particularly, if all recording layer-specific
parameter and format information is recorded together in
a single disc information area, it is not necessary that
the optical head 303 goes back from the most outside
circumference to the disc information area at the most inside

circumference.
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Figure 6A shows a layout of recording layer-specific
parameters and formats in the disc information areas 107
and 111. 1In Figure 6A, #1 indicates at least one of a
parameter anda format relating toafirst recording layer 104,
and #2 indicates at least one of a parameter and a format
relating to a second recording layer 102. Figure 6A shows
layouts of disc information areas 601 to 603 and 609 in a
two-layer disc. The disc information areas 601 to 603 and
609 correspond to the disc information areas 107 and 11l.
An information layout of a disc information area 604 is of
a single-layer disc. Note that the layout rule of the disc
information area 601 to 603 and 609 in a two-layer disc can

be applied to a multi-layer disc.

In the disc information areas 601 to 603 and 609,
a plurality of sets of recording layer-specific parameter
and format information are recorded. Thus, by recording a
plurality sets, even if reproduction cannot be performed
on one area due to a scratch or dust, desired information

can be reproduced and obtained from another area.

The length of an area in which parameters and formats
are recorded is desirably the same irrespective of a layer
to which the parameters and formats relate. 1In this case,
the startingpositionof informationcanbespecified, thereby
making it possible to reduce a waiting time or making it
unnecessary to search for a starting position for each
recording layer for each set. Therefore, the structure of
a recording/reproduction apparatus can be simplified. For
example, in a disc information area, the length of an area
in which parameters and formats relating to the first
recording layer 104 are stored is the same as the length

of an area in which parameters and formats relating to the
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second recording layer 102 are stored.

In the disc information area 601, a set of parameter
and format information for all recording layers is repeated
4 times. For example, data "0" is recorded in a remaining
area 605 in the disc information area 601. In this case,
when recording and reproduction are performed from the inside
circumference to the outside circumference, by recording
parameters and formats for a recording layer to be first
reproduced (e.g., thefirstrecordinglayer 104as areference
layer) at the most inside circumference, it is possj.ble to
guickly obtain parameters and formats for a layer to be first
reproduced, and it is possible to quickly correct irradiation
power when the irradiation power is inappropriate for the
layer to be first reproduced. An address assigned to an area
storingparametersandformatsrelatingtothefirst recording
layer 104inadiscinformationareaissmaller thanan address
assigned to an area storing parameters and formats relating
to the second recording layer 102 in the disc information
area. In this case, an address assigned to an area storing
irradiationpower informationrelatingtothefirstrecording
layer 104inadiscinformationareaissmallerthanan address
assigned to an area storing irradiation power information
relating to the second recording layer 102 in the disc
information area. With this feature, for example, it is
possible to minimize damage to data due to an excessively

high level of irradiation power.

Similarly, when reproduction is performed from the
outside circumference to the inside circumference, by
recording information for a recording layer to be first
reproduced at the most outside circumference, it is possible

to quickly correct irradiation power when irradiation power
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is inappropriate foralayertobe first reproduced. Moreover,
it is possible to reproduce information from all recording

layers quickly as compared to 602 described below.

When the information amount of parameters and formats
relating to the first recording layer 104 and the second
recording layer 102 is small, the parameters and formats
relating to the first recording layer 104 and the parameters
and formats relating to the second recording layer 102 may
be stored in an area having the same address assigned thereto
in the disc information area 107. It is now assumed that
addresses are assigned in the first recording layer 104 along
a circumference direction from the inside circumference to
the outside circumference of the optical disc 100. In this
case, an area in which the parameters and formats relating
to the first recording layer 104 in the area having the same
address assigned thereto in the disc information area 107,
is provided in a more inside circumference than an area in
which the parameteré and formats relating to the second
recording layer 102 in the area having the same address
assigned thereto in the disc information area 107.
Alternatively, it is now assumed that addresses are assigned
in the first recording layer 104 along a circumference
direction from the outside circumference to the inside
circumference of the optical disc 100. Inthis case, anarea
in which the parameters and formats relating to the first
recording layer 104 in the area having the same address
assignedtheretointhediscinformationarea 107, isprovided
in a more outside circumference than an area in which the
parameters and formats relating to the second recording
layer 102intheareahaving the same address as signed thereto

in the disc information area 107.
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Note that in the disc information area 107 included
in the second recording layer 102, an address assigned to
an area in which the parameters and formats relating to the
second recording layer 102 are stored may be smaller than
an address assigned to an area in which the parameters and
formats relating to the first recording layer 104 are stored.
Therefore, even when reproduction is performed on the second
recording layer 102 earlier than on the first recording
layer 104, the parameters and formats relating to the second
recording layer 102 can be quickly obtained. As a result,
even when the irradiation power of laser light irradiating
the second recording layer 102 1is inappropriate, the

irradiation power can be quickly corrected.

Information indicating the amount of net data in the
disc information area 601 excluding the area 605 (e.g.,
representedbyinunitsof byte) mayberecordedin thevicinity
of the most inside circumference of the disc information
area 601. Therefore, a recording/reproduction apparatus
does not reproduce unnecessary data and can perform a
subsequent process quickly. The amount of net data may vary
depending on a recording layer. Alternatively, the amount
of net data may be recorded in the vicinity of the most inside
circumference of a disc information area of each recording

layer.

Inthediscinformationarea 601, asetof information
for all recording layers is repeated 4 times. The present
invention is not so limited. Information indicating the
number of repetition may be recorded in the vicinity of the
most inside circumference of the disc information area 601.
Thereby, a recording/reproduction apparatus does not

reproduce unnecessary data and can perform a subsequent
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process quickly.

In the disc information area 602, a set of parameter
and format information for each recording layer is repeated
4 times. TFor example, data "0" is recorded in a remaining
area 606 in the disc information area 601. In this case,
by recording information for a recording layer to be first
reproduced at the most inside circumference, it is possible
to quickly correct irradiation power when irradiation power
is inappropriate for a layer to be first reproduced. In this
case, an address assigned to an area storing parameters and
formats relating to the first recording layer 104 in a disc
information area is smaller than an address assigned to an
area storing parameters and formats relating to the second
recording layer 102 in the disc information area. Since the
layout of information in the disc information area 604 which
is of a single-layer disc is the same as the layout of
information at the inside circumference of the disc
information area 602, it is possible to produce the optical
disc 100 whose reproduction algorithm has the same form as
that added to a single-layer optical disc. Therefore, it

is possible to simplify a recording/reproduction apparatus.

Information indicating the amount of net data in the
disc information area 602 excluding the area 606 (e.g.,
representedbyinunitsof byte) mayberecordedinthevicinity
of the most inside circumference of the disc information
area 602. Therefore, a recording/reproduction apparatus
does not reproduce unnecessary data and can perform a
subsequent process quickly. The amount of net data may vary
depending on a recording layer. Alternatively, the amount
of net data may be recorded in the vicinity of the most inside

circumference of a disc information area of each recording
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layer.

Inthediscinformationarea 602, asetof information
for each recording layer is repeated 4 times. The present
invention is not so limited. Information indicating the
number of repetition may be recorded in the vicinity of the
most inside circumference of the disc information area 602.
Thereby, a recording/reproduction apparatus ‘does not
reproduce unnecessary data and can perform a subsequent
process quickly. Thenumber of repetitionmay vary depending
on a recording layer. The number of repetition of a set of
information for each recording layer may be recorded in the
vicinity of the most inside circumference of the disc

information area 602.

In the disc information area 603, paraﬁeter and
format information for recordingandreproductionaredivided
into each element. FEach specific element is collected for
all recording layers. Such a collection is recorded as a
set of information. Regarding a method for repetition, as
in the disc information area 601, a set of information in
which a complete set of elements are arranged is repeated
a plurality of times, or alternatively, as in the disc
information area 602, an element is recorded a plurality
of times and then another element is recorded a plurality

of times.

Data "0" is recorded in a remaining area 607 in the
disc information area 603. By recording information for a
recording layer to be first reproduced at the most inside
circumference, it is possible to quickly correct irradiation
power when irradiation power is inappropriate for a layer

to be first reproduced.
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Information indicating the amount of net data in the
disc information area 603 excluding the area 607 (e.g.,
representedbyinunits of byte) mayberecordedinthevicinity
of the most inside circumference of the disc information
area 603. Therefore, a recording/reproduction apparatus
does not reproduce unnecessary data and can perform a

subsequent process quickly.

By recording predetermined data in a remaining
portion of the disc information areas 601 to 604 in which
parameterand format informationarerecorded, whenanoptical
head 203 is moved to a disc information area by a servo
circuit 205, the disc information area can be dquickly

recognized by reproducing the predetermined data.

In the disc information area 601 to 603, information
for each recording layer is recorded in a direction in which
address numbers are incremented as shown in Figure 4D and
5D. For example, as shown in Figure 5D, when spiral
directions are opposite to each other, physical arrangement
of information is reversed between the first recording layer
and the second recording layer. For example, recording is
performed on the first recording layer from the most inside
circumference portion of a disc information area, while
recording is performed on the second recording layer from
the most outside circumference portion of a disc information ,
area. The present invention 1is not so limited.
Alternatively, recording is performed on both the first and
second recording layer from the most inside circumference

portion of a disc.

In the disc information areas 601 to 603, parameter
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and format information or disc information which are common
to recording layers may be recorded before recording
information specific for each layer. Parameters and formats
are recorded in accordance with such a method in a disc
information area 609. Byusinga single set of common items,
a disc information area can be relatively reduced as the
number of layers is increased. By recording the common items
a plurality of times similar to information #1 and #2 as
in Figure 6A, even if predetermined information is not
reproduced from an area due to a scratch or dust, the

information can be reproduced and obtained from another area.

The length of an area for recording common items of
recording layers is desirably a multiple of the length of
an area for recording information of each recording layer.
Therefore, even if the number of layers or the amount of
common items is changed, it is easy for a
recording/reproduction apparatus to predict the starting
positionof information, therebymaking it possible to reduce
a waiting time and to simplify the structure of a

recording/reproduction apparatus.

Next, Figure 6B shows a modified example of the disc
information area 601, i.e., disc information areas 1101,
1102, 1103 and 1104. The disc information areas 1101, 1102,
1103 and 1104 contain a plurality of dummy areas 1100.

In the disc information area 1101, a set of parameter
and format information for all recording layers is repeatedly
recorded, and a dummy area is provided between each area
in which a set of information is recorded. Therefore, by
detecting the dummy area, it can be recognized that

information #1 is recorded in an area immediately after the
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dummy area or information #2 is recorded immediately before
the dummy area. Therefore, it is no longer necessary to
provideanidentifierindicatinginformation#lor#2therein,
whereby the structure of a recording/reproduction apparatus

can be simplified and a processing time can be reduced.

In the dummy area, the same contents as recorded in
a remaining area 1105 in a disc information area (e.g., data
"0") may be recorded, or alternatively, different contents
may be recorded. By recording different contents, it can
be clearly recognized that information #1 is recorded in
an area immediately after the dummy area or information #2
is recorded immediately before the dummy area. Even if the
same contents are recorded, the dummy can be clearly
distinguished from the area 1105 by changing the recording

length, resulting in the same effect.

By recording information common to information #1
and #2 in a dummy area as show in the disc information area 609
(Figure 6A), it can be recognized that information #1 is
recorded in an area immediately after the dummy area or
information #2 is recorded immediately before the dummy area,

and it is easy to obtain common information.

As shown in the disc information area 1102, a dummy
area 1100 may be contiguous to an area 1106, whereby it can
be recognized that information #2 is recorded in at least
an area immediately before the dummy data 1100. Note that
only the last dummy area in the disc information area 1102
may contain recording contents different from those of the
other dummy areas. In this case, the end of the recording

repetition can be clarified.
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The length of a dummy area may be an integral multiple
of the length of an area in which a set of information #1
and information #2 are recorded, as showninadiscinformation
area 1103. Therefore, even if the number of layers is
different, it is easy to predict the starting position of
information in each recording layer, thereby making it
possibletoreduceawaitingtimeandtosimplifythestructure

of a reproduction apparatus.

As shown in a disc information area 1104, a dummy
area 1100 may be recorded before an area in which information
#1 and information #2 are first recorded. Therefore, it can
be recognized that information #1 is recorded in at least
an area immediately after the dummy data. Note that only
the first dummy area in the disc information area 1104 may
have the contents different from the contents of the other
dummy areas. Therefore, the start of repetition of recording

can be clarified.

The setting of the first dummy area is not limited
to the above-described method, if a disc information area
can be distinguished from an area immediately before the
disc information area. For example, an area immediately
before a disc information area may be recognized based on
the difference in a track shape or a modulation method for

overlaying information on the track shape.

Note that the dummy data shown in Figure 6B can be
used in the disc information area 602, resulting in
substantially the same effect as when applied to the disc

information area 601.

As described above, by recording recording
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layer-specific parameter and format information required
for performing recording and reproduction on each recording
layer in a single disc information area, a time required
to record and reproduce data from a plurality of layers can
be reduced as compared to when information is reproduced
from a plurality of disc information areas provided in a

plurality of layers.

In this embodiment, the disc information area is
mainly described. In addition, regarding adefect list area
and a spare area, the same effect is obtained by recording

information for each recording layer in a single layer.

In this embodiment, recording layer-specific
parameter and format information required for performing
recordingandreproductiononeachrecordinglayerisrecorded
in a single disc information area. Alternatively, all of
such information may not be recorded in a single disc
information areaandmay be divided andrecorded inaplurality
of disc information areas. Alternatively, a predetermined
essential information item(s) for each recording layer may
be recorded in a single disc information area, while other
items may be recorded in a disc information area of each

layer.

Note that parameters and formats recorded in a disc
information area may be recorded in tracks in the defect
list area 108, the spare area 109, the data area 110, the
defect list area 112, the spare area 113, data area 114 in

accordance with the layouts shown in Figures 6A and 6B.

Next, a rewritable optical disc 900 according to

another embodiment of the present inventionwill be described
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with reference to Figure 9.

The optical disc 900 of Figure 9 comprises a first
substrate 905, a first recording layer 904, an adhesive
resin 903, a second recording layer 902, and a second
substrate 901. Each substrate and each recording layer are
provided with a clamp hole 906. The optical disc 900
comprises a data area 920 for recording user data. The data
area 920 is provided in both the first recording layer 904
and the second recording layer 902. A data area 912 which
is a portion of the data area 920 is provided in the second
recording layer 902, while a data area 918 which is the other
portionof thedataarea 920 is provided in the first recording
layer 904.

The second recording layer 902 comprises a disc
information area 907, a first defect list area 908, a test
recording area 909, a second defect list area 910, a spare

area 911, and a data area 912.

The first recording layer 904 comprises a disc
information area 913, a first defect list area 914, a test
recording area 915, a second defect list area 916, a spare

area 917, and a data area 918.

The first recording layer 904 and the second
recording layer 902 are provided on a single side of the

optical disc 900.

It is desirable that the same data is recorded in
the first defect list area and the second defect list area
in each recording layer. The same data may be recorded in

a defect list area in all recording layers. Thereby, when
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the spot of laser light is moved between recording layers
inrecordingorreproduction, atime requiredfor reproduction

of a defect list area in a destination layer can be saved.

The test recording area 909 functions as an
adjustment area for performing test recording for adjusting
the recording power of laser 1light for recording information
inthedataarea 912. Similarly, the testrecordingarea 915
functions as an adjustment area for performing test recording
foradjusting the recording power of laser 1light for recording
information in the data area 918. As in this embodiment,
by providing a test recording area in each recording layer,
it is possible to determine recording conditions suitable

for each recording layer.

When the spot of laser light is vertically shifted
from one layer to another layer, it is difficult to locate
the spot at the same radial position due to misalignment
of substrates attached together, misalignment of the clamp
holes of the substrates, or the like. For example, when it
is attempted to move from the 1000™ track from the inside
circumference of the first recording layer 904 to the 1000™
track from the inside circumference of the second recording

layer 902, an error of about x50 tracks occurs.

In a test recording area, recording conditions are
determined by performing test recording under unstable servo
recording conditions. In this case, there is the risk of
tracking being displaced during recording or the risk of
laserlightcominginto focus instantaneouslyonanunintended
layer. To avoid these risks, a buffer area in which no
intended use is defined is desirably provided contiguously

before and after the test recording area of each recording
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layer. It is also preferable thata plurality of defect list
areas are provided before and after the test recording area
as shown in Figure 9. By providing defect list areas before
and after the test recording area of each recording layer,
the risk of damaging all data in a defect list area can be
reduced even if tracking is displaced during recording data.
Further, when focus is displaced during recording of
information toacertain recording layer, the risk of damaging
all data in a defect list area of another recording layer

can be reduced.

In this embodiment, a defect list area is provided
only in the inside circumference portion of each recording
layer. From the same viewpoint, a defect list area may be
provided in the outside circumference portion. Byproviding
the outside circumference portion, it is possible to prevent

damage to data in a defect list area due to test recording.

Note that parameter and format information specific
for each recording layer may be recorded together in a single
disc information area. Alternatively, each recording layer

may separately contain parameter and format information.

A test recording area in each recording layer may
be locatedat adifferent radialpositionas showninFigure 10.
Figure 10 shows anopticaldisc 1000, whichis amodification
of the optical disc 900, comprising a first s!ubstrate 1005,
afirstrecordinglayer 1004, anadhesivelayer 1003, a second

recording .layer 1002, and a second substrate 1001.

The second substrate 1001, the second recording
layer 1002, the adhesive layer 1003, the first recording
layer 1004, and the first substrate 1005 correspond to the
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second substrate 901, the second recording layer 902, the
adhesive layer 903, the first recording layer 904, and the
first substrate 905, respectively. The second recording
layer 1002 and the first recording layer 1004 have the same
components as those of the second recording layer 902 and
the first recording layer 904, respectively, except that
the locationofatestrecordingareaisdifferent. Thesecond
recording layer 1002 comprises a test recording area 1008.
The first recording layer 1004 comprises a test recording
area 1007.

Reference numeral 1009 indicates incident light.
Reference numeral 1010 indicates light reflected from the
second recording layer 1002. Reference numeral 1011
indicates light transmitted through the second recording
layer 1002. Reference numeral 1012 indicates light
reflected from the first recording layer 1004. Reference
numeral 1013 indicates light transmitted through the second
recording layer 1002. These reference numerals indicate
paths of laser light. When reproduction is performed on the
second recording layer 1002, the reflected light 1010 is
a main reproduction light while the transmitted light 1013
is unnecessary stray light. When reproduction is performed
onthe first recording layer 1004, the transmittedlight 1013
is a main reproduction light while the reflected light 1010

is unnecessary stray light.

It is now assumed that a test recording area for
determiningtheirradiationpowerof laserlight forrecording
data in the recording layer 1004 is provided at the position
of the area 1006. In this case, if the test recording
area 1008 is degraded or damaged (e.g., due to repetition
of recording), the transmittance coefficient or reflectance
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coefficient of the second recording layer 1002 is changed,
resulting in changes in the transmitted light 1011, the
reflected light 1010 and the transmitted 1light 1013.
Therefore, as is different from when the test recording
area 1008 is normal, the value of the irradiation power
obtained using the test recording area 1006 departs from

the correct irradiation power.

AsshowninFigure 10, by providing the test recording
area 1007 andthetestrecordingarea 1008atdifferentradial
positions of the optical disc 1000, it is possible to
correctly determine the value of the irradiation power of
laser light suitable for the first recording layer 1004 even
when the test recording area 1008 is degraded or damaged.

As describedabove, arrangement of the test recording
areas of each recording layer at a different radial position
is very effective when the optical disc 1000 is a
write-once-read-many optical disc capable of recording only
once, particularly an optical disc having a irreversible
recording film whose optical characteristics are changed
by recording. The present invention is applied to such an

optical disc capable of recording only once.

In this embodiment, a test recording area in each
recording layer is provided at a different radial position.
Alternatively, in addition to the test recording area, for
example, an area for managing a list of all data recorded
in an optical disc or the like, which is repeatedly recorded .
a predetermined number of times which is greater than the
number of repetitions of recording in an area in which normal
user data is recorded, may be positioned at a different radial

position in each recording layer. By providing such areas
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at different positions, it is possible toprevent degradation
of the area in one layer from affecting the area in another
layer, whereby recording and reproduction can be performed

on the area in the other layer.

In this embodiment, the test recording area 1007 is
provided at the outside circumference side with respect to
the radial direction. Alternatively, the test recording
area 1008 may be provided at the outside circumference side
with respect to the radial direction. For example, in the
case of the recording/reproduction directions as shown in
Figure 5C, the test recording area 1007 may be used from
the inside circumference side, while the test recording
area 1008 may be used from the outside circumference side.
In this case, when the test recording area 1008 is used,
the probability that the most outside circumference side
of the test recording area 1007 is not used is higher than
when it is used. Therefore, an influence of degradation of
the test recording area 1007 on the test recording 1008 can
be further reduced. The effect is very large for an optical

disc capable of recording only once.

In this embodiment, a test recording area is provided
only on the inside circumference side. Alternatively, it

may be provided on the outside circumference side.

The present invention is not limited to an optical
disc having a recordable recording layer. If anopticaldisc
having a plurality of reproduction-only recording layers
has a disc information area, the same effect is obtained

according to the present invention.

In this embodiment, recording is performed on two
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layers, i.e., the first recording layer and the second
recording layer. When the present invention can be applied

to a single-layer disc, the same effect can be obtained.

In this embodiment, a rewritable optical disc is
mainly described. The present invention can be applied to
a recordable optical disc in which recording can be performed

once or several times and the same effect can be obtained.

INDUSTRIAL APPLICABILITY

Accordingtotheopticaldiscof thepresent invention,
parameters and formats specific for each recording layer
required for performing recording and reproduction on the
recording layer 1is recorded together in a single disc
informationarea. With this feature, parameters and formats
for each recording layer can be reproduced from a single
disc information area, thereby making it possible to reduce
a time required for recording and reproduction of data for

a plurality of recording layers.

Various other modifications will be apparent to and
can be readily made by those skilled in the art without
departing from the scope and spirit of this invention.
Accordingly, it is not intended that the sc'ope of the claims
appended hereto be limited to the description as set forth

herein, but rather that the claims be broadly construed.
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CLAIMS

1. An information recording medium, comprising:

a plurality of recording layers; and

a first disc information area for storing parameters
relating to access to the plurality of recording layers and
formats relating to the plurality of recording layer,

wherein the first disc information area is provided
in a first recording layer which is one of the plurality

of recording layers.

2. An information recording medium according to claim 1,
wherein an address is assigned to the first recording layer:;

the parameters include first irradiation power
information indicating a value of a power of laser light
which is used to irradiate the first recording layer, and
second irradiation power information indicating a value of
power of laser light which is used to irradiate another
recording layer of the plurality of recording layers: and

an address assigned to an area in the first disc
information area in which the first irradiation power
information is stored is smaller than an address assigned
to an area in the first disc information area in which the

second irradiation power information is stored.

3. An information recording medium according to claim 1,
further comprising a second disc information area for storing
the same information as that of the first disc information
area, wherein the second disc information area is provided
in a second recording layer which is another one of the

plurality of recording layers.

4. An information recording medium according to claim 1,
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wherein the first recording layer is one of the plurality
of recording layers which is previously determined as a

reference layer.

5. An information recording medium according to claim 1,
whereinthepluralityof recordinglayers arerecording layers
capable of recording information;

the information recording medium further comprises
a plurality of adjustment areas for adjusing recording power
of laser light; and

each of the plurality of recording layers comprises

a corresponding one of the plurality of adjustment areas.

6. An information recording medium according to claim 5,
wherein the second recording layer which is one of the
plurality of recording layers comprises a buffer area; and

the buffer area is contiguous to one of the plurality

of adjustment areas included in the second recording layer.

7. An information recording medium according to claim 5,
wherein each of the plurality of adjustment areas is provided
at a different radial position on the information recording

medium.

8. An information recording medium according to claim 7,
wherein the information recording medium is a

write-once-read-many information recording medium.

9. An information recording medium according to claim 1,
wherein an address is assigned to the first recording layer:

the parameter includes a first parameter relating
to access to the first recording layer and a second parameter

relating to another one of the plurality of recording layers:
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and

an address assigned to an area in the first disc
information area in which the first parameter is stored is
smaller than an address assigned to an area in the first

disc information area in which the second parameter is stored.

10. An information recording medium according to claim 1,
wherein an address is assigned to the first recording layer:

the format includes a first format relating to the
first recording layer and a second format relating to another
one of the plurality of recording layers:; and

an address assigned to an area in the first disc
informationareainwhich the first format is storedis smaller
than an address assigned to an area in the first disc

information area in which the second format is stored.

11. An information recording medium according to claim 1,
further comprising a data area for recording user data
provided in the plurality of recording layers, wherein:

the plurality of recording layers are provided with
a groove;

a second recording layer which is one of the plurality
of recording layers, comprises an area at the same radial
position as that of the first disc information area and an
area in which a portion of the data area is provided: and

a type of a shape of the groove provided in the area
at the same radial position of the first disc information
area is the same as a type of a shape of the groove provided

in the area in which the portion of the data area is provided.

12. An information recording medium according to claim 1,
wherein a groove is provided in at least a portion of the

plurality of recording layers; and
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a second recording layer which is one of the plurality
of recording layers does not have a groove in an area which
is a portion of the second recording layer at the same radial

position as that of the first disc information area.

13. An information recording medium according to claim 1,
wherein the plurality of recording layers are provided with
a groove;

a type of a shape of the groove in a second recording
layer which is one of the plurality of recording layers is

constant.

14. An information recording medium according to claim 1,
wherein the first recording layer is provided with a groove;
and

a type of a shape of the groove in the first disc
information area is different from a type of a shape of the
groove in an area which is a portion of the first recording

layer and is contiguous to the first disc information area.

15. An information recording medium according to claim 1,
wherein the first recording layer is provided with a groove;
and

the groove in the first disc information area is
continuous to the groove in an area which is a portion of
the first recording layer and is contiguous to the first

disc information area.

16. An information recording medium according to claim 1,
wherein the parameter and the format include a first parameter
and a first format relating to the first recording layer;

the parameter and the format include a second

parameter and a second format relating to a second recording
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layer which is another one of the plurality of recording
layers:

the length of an area of the first disc information
area storing the first parameter and the first format is
the same as the length of an area of the first disc information

area storing the second parameter and the second format.

17. An information recording medium according to claim 1,
wherein the parameter includes a first parameter relating
to access to the first recording layer;

the format includes a first format relating to the
first recording layer; and

a set of the first parameter and the first format
are continuously repeated and stored in the first disc

information area.

18. An information recording medium according to claim 17,
wherein the parameter includes a second parameter relating
to access to a second recording layer which is another one
of the plurality of recording layers;

the format includes a second format relating to the
second recording layer; and

a set of the seéondgparameter'and.the second format
are continuously repeated and stored in the first disc

information area.

19. An information recording medium according to claim 1,
wherein the disc information area stores a plurality of sets

of the parameter and the format.

20. An information recording medium according to claim 19,
further comprising a dummy area, wherein the plurality of

sets includes a first set and a second set:; and
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the dummy area is provided between an first area
provided with the first set, the first area being a portion
of the first disc information area, and a second area provided
with the second set, the second area being another portion

of the first disc information area.

21. An information recording medium according to claim 20,
wherein the length of the dummy area is an integral multiple
of the length of an area storing a set of the parameter and

the format.

22. An information recording medium according to claim 1,
wherein an address is assigned to the first recording layer:;

the parameter includes a first parameter relating
to access to the first recording layer and a second parameter
relatingtoanotheroneofthepluralityofrecordinglayers:
and

the first paraméter and the second parameter are
stored in an area having the same address assigned thereto

in the first disc information area.

23. An information recording medium according to claim 1,
wherein an address is assigned to the first recording layer;

the format includes a first format relating to access
to the first recording layer and a second format relating
to another one of the plurality of recording layers: and

the first format and the second format are stored
in an area having the same address assigned thereto in the

first disc information area.

24. A recording apparatus for recording information into
an information recording medium, wherein

the information recording medium comprises:



10

15

20

25

30

WO 03/063144 PCT/JP03/00445

a plurality of recording layers; and
a disc information area for storing
parameters relating to access to the plurality of recording
layers and formats relating to the plurality of recording
layer,
wherein the disc information area is provided in a
first recording layer which is one of the plurality of
recording layers,
the recording apparatus comprises:
an optical head capable of optically writing
the information into the information recording medium: and
a control section for controlling recording
using the optical head, and
wherein the recording comprises the steps of:
reproducing the parameter and the format
stored in the disc information area; and
recording the information into the
information recording medium based on the reproduced

parameter and format.

25. A reproduction apparatus for reproducing information
from an information recording medium, wherein ‘
the information recording medium comprises:
a plurality of recording layers; and
a disc information area for storing
parameters relating to access to the plurality of recording
layers and formats relating to the plurality of recording
layer,
wherein the disc information area is provided in a
first recording layer which is one of the plurality of
recording layers,
the reproduction apparatus comprises:
an optical head capable of optically reading
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the information from the information recording medium; and
a control section for controlling

reproduction using the optical head, and
wherein the reproduction comprises the steps of:
reproducing the parameter and the format

stored in the disc information area; and
reproducing the information from the
information recording medium based on the réproduced

parameter and format.

26. A recording method for recording information into an
information recording medium, wherein
the information recording medium comprises:
a plurality of recording layers; and
a disc information area for storing
parameters relating to access to the plurality of recording
layers and formats relating to the plurality of recording
layer,
wherein the disc information area is provided in a
first recording layer which is one of the plurality of
recording layers, and
the recording method comprises the steps of:
reproducing the parameter and the format
stored in the disc information area; and
recording the information into the
information recording medium based on the reproduced

parameter and format.

27. A reproduction method for reproducing information from
an information recording medium, wherein
the information recording medium comprises:
a plurality of recording layers: and

a disc information area for storing
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parameters relating to access to the plurality of recording
layers and formats relating to the plurality of recording
layer,
wherein the disc information area is provided in a
first recording layer which is one of the plurality of
recording layers, and
the reproduction method comprises the steps of:
reproducing the parameter and the format
stored in the disc information area; and
reproducing the information from the
information recording medium based on the reproduced
parameter and format.



WO 03/063144 PCT/JP03/00445

1/14

100

FIG.1 Clamp hole 106 ;

First
substrate 105

N
First A S —— ——-—' |

Spare area 113

recording
layer 104 Q—/ Defect list area 112
| ,,,/; Disc information area 111
Adhesive | A |
resin 103 | Data area 114 115
| / Data area 110
Second | — |
recording | — |
layer 102 | | Spare area 109

N, |\ Defect list area 108

&7

> o
gﬁggrtlcrlate o : /"'IIIIIIII,,,,,, ,,,1///11//\ Disc information area 107
>




WO 03/063144 PCT/JP03/00445

2/14
FIG.2B

///,,112,113'114

FIG.2C 112,113, 114

, Replacement |

= - |

IVI IVIV

4

J

FIG.2D 112,113, 114
‘ , Replacement //”

| = | |
i A AN AN




PCT/JP03/00445

WO 03/063144

3/14

_.
[
}
|
. Nd9
|
|
|
|

9d !

asoy ||
|

\ |

ole “ 3u185090.d
| |eusis
| | ledisig
|
T
L 108
|
|
L

|_
F
!
31no419 |
OAJBS “
_
|
:oﬁmﬂo:ﬁaosoo ~{21n0415 |043u00 20¢ "
Su1plooay = 1Y31| Jose] STELIT
. 5 o|puldg |
won\ v0€ |
11n9119 _
uoilezieulq _
uo3onpo.day 5 i “
€0¢ |
o0¢/ peay |eo11dg SE |
LLg _
00L osip |eofadp |
00¢-*



WO 03
/063144 . PCT/JP03/00445

4/14

FIG.4A

401

First recording
layer 104

FIG.4B

Second recording 402

layer 102



WO 03/063144 PCT/JP03/00445

5/14
FIG.4C
| 111 114 405
First recordingx\\: // //
layer 104 E ——
Second recording—" 7
layer 102 I :l ! \11()! S :
l107l ] 406I
Recording and reproduction
direction

403

- oy T —— - v
e st e n W s e
- e D\ ot nf v e ot WD o

§

Address number

- LT

404

Radius

o




WO 03/063144 PCT/JP03/00445

6/14
FIG.54
|
;.-.....__..... 501
First rec
layer 104 :
|
FIG.5B
|
~ Second recording I 502

layer 102

FIG.5C
111 114 505
First recording—_ / / //
layer 104 T 5 =
Second recording—" ——t — ]
layer 102 :Z bl l : l:
107, | 110 % 63

Recording and reproduction
direction



WO 03/063144 PCT/JP03/00445

1/14

FIG.5D

A

. | :
g \ |
= } i
17 i 1
S -~
-

2 504:§

0 Radﬁs




WO 03/063144 PCT/JP03/00445
8/14
FIG.64
Inner 601 602 603 604 609
circumference | f [ l l
‘ # # a(#1,#2) # Common
5 |E| # #1 | b, 42| | #1 #1
+ 2
3 12| # # | ot g2 | # #2
= S 1L
S =] s || # | |dang] | #1 | |Common
o
ugffg’ # #2 . #1
3 £ .
= o
s s # #2 Common
= |2
o
& #2 #2 #1
2 #
e
5
(&)
=
605 606 607 608 610
\
Outer
circumference




WO 03/063144 PCT/JP03/00445

9/14
FIG.68
Inner 1101 1102 1103 1104
circumference 1 / / /
# # #1 Dummy 11100
s |g| ® # #2 #1
b E
¢ | £ |Dummy L1100 | Pummy L 1100 #2
- £ Dummy
= . # #1 1-1100 | Dummy 1 1100
e —] .a
§ § #2 #2 #1 #1
g 2 Dummy 1 110g | Dummy L 1109 [ #2 #2
[«]
~ s # #1
'E E Dummy 11100 Dummy +-1100
& #2 #2 #1
E Dummy | 110 | Dummy 11100 | #1 #2
S 1
§ # # #2 Dummy L1100
&= #2 #2 #1
‘ Dummy
Dummy 11100 11100 | #2
Y #
Outer 1105 1106
circumference #2 1108
1107




WO 03/063144 PCT/JP03/00445

10/14

100
%/,_

Clamp hole 706

First
substrate 705

Data area 714

First
recording
layer 704

Adhesive

Disk information area 711
resin 703

Second
recording

Data area 710
layer 702

Second

substrate 701 Disk information area 707




WO 03/063144 PCT/JP03/00445

11/14

FIG.BA

Optical disc

BCA code 805

Data information area 804

Spare area 803

Defect list area 802

Disc information area 801



WO 03/063144 PCT/JP03/00445

12/14

FIG.8B

Optical disc

BCA code 805

Data information
area 804

Spare area 803

Defect list area 802

Disc information area 801A \ Disc information area 801B



WO 03/063144 PCT/JP03/00445

13/14

First
substrate 905

First
recording _Spare are.a 917
layer 904 | Defect list area 916
Test recording area 915
Adhesive Defect list area 914
resin 903 —Disc information area 913
Data area 918
920
Second_ Data area 912
recording Spare area 911
layer 902 Defect list area 910
Test recording area 909
Second

substrate 901 Difect list area 908

N Disk information area 907




WO 03/063144

FIG.10

14/14

/-1000

1006 1007

1005—

1004 —

1003 —

1002—

1001

A

TSN

1010

PCT/JP03/00445

———=Radial direction



	Abstract
	Bibliographic
	Description
	Claims
	Drawings

