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. DESCRIPTION
OPTICAL DISK, AND RECORDING/REPRODUCING APPARATUS AND

RECORDING -METHOD FOR OPTICAL DISK

Technical Field

The present invention relates to an optical disk, and
a recording/reprodﬁcing apparatus and a recording method,
for the optical disk, in particular, relatés to a circular
optical disk in which record signals such as imaées or
voices are ciphered and recorded in order to protect
1ite£ary properties from illegal copies thereof, and to an
apparatus for and a method of feproducing and/or recording.

the record signals from/to the optical disk.

Background Art

Ih general, in a DVD (Digital Versatile Disk) on the
market, in which a mnovie, musie or the like is collected
(recorded), data information such. as an image, voice or the
like is ciphered and recorded in order to protécf literary
properties from illegal copies thereof, namely in order to
protect the copyright thereof. Thus, when the DVD is
reproduced using a DVD reproducing apparatus, the DVD
reproducing apparatus reproduces_ it' by reading key
information recorded in a control data area of the DVD, and

deciphering the ciphered data information using the key
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information to reconstruct the original image, voice or the
like.

Hereinafter, a conventional DVD and a DVD reproducing
apparatus of the above-mentioned type will be concretely
described. Hereupon, a DVR-R (i.e. write—once DVD), which
is an example of the DVD, will be described.

Fig. 4 1is a perspective view showing a rough
cénstruction of a conventional DVD-R. In Fig. 4, 101
denotes a DVD-R. 102 denotes a main information area of
the DVD-R 101. Data information such as an image, voice or
the like is generally ciphered and recorded in ;he main

info;mation area 102; 103 denotes a controi data area..

The control data area 103 records disk production

information and physical format information including key
informétion for deciphering the data information recorded
in the ﬁain information area 102. Hereupon, the control
data area. 103 is located at a position of the inner
periphery side in the DVD-R 101. In the DVD-R 101, a
spiral groove with a wobble is formed from the inner
periphery side to the outer periphery side over the both
areas 102,103. Thus, the data information’is recorded in
the recording layer of the groove. Hereupon, the address
informatioﬁ, the disk recording conditién or the like has

been previously recorded on the substrate in the form of an

inter-groove pre-pit.
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Fig. 5 is a block diagram showing a rough construction
of.a-conventionai DVD reproducing apparatus. In Fig. 5,
101 denotes the DVD 101. The DVD 101 records the data
information such as an image or voice to be reproduced.
104 dénotes an optical pickup. The . optical pickup 104
reads record signals 6f the DVD 101 using laser rays. 105
denotes a transfér controller. The transfer controiler 105
moves the optical pickup 104 in the radial direction of the
DVD 101 in order to read the record éignals at arbitrary
positions on the DVD 101. 106 denotes a disk motor. The
disk motor 106 rotates the DVD 101.

107 denotes a first control ciréuit. The first
control circuit 107 controls the optical pickup 104, the
transfer cont;oller 105 and the disk motor 106. 108
denotes an amplifier. The amplifier 108 amplifies the
signals, which have been read by the optical pickup 104.
109 denotes a second control circuit. The output signals
of the'amplifier 108 are inputted into the second control
circuit 1009. Based on the signals; thé second control

circuit 109 generates servo signals such as focus error

| signals, tracking error signals or the like, which are

required when the optical pickup 104 reads the record
signals of the DVD 101, and then outputs them to the first
control circuit 107. Meanwhile, the second control circuit

109 digitizes (makes binary) the input signals of analog
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type.

110 denotes a demodulation circuit. The demodulation
circuit 110 analyzes the signals, which have been read from
the DVD 101 to be digitized, while it reconstructs the data
information such as the original image or ﬁusic. 111
denotes a system control circuit. The system control
circuit 111 wholly controls the.DVD rebroducing apparatus.

Hereinafter, actions of the DVD reproducing apparatus
having the above-mentioned construction will be described.
When the DVD 101 on the market is reproduced, at first, the
first control circuit 107 drives and controls the transfer
contr‘oller 105 in accordance with the instruction of the
system control circuit 111. As the result, the transfer
controller 105 moves the optical pickup 104 to a position
of an inner periﬁhery side in the DVD 101. Tﬁe signals,
which have been read by the optical pickup 104, are
amplified by the amplifier 108, and then digitized by the
second control circuit 105. The demodulation circuit 110
reads the contents of the digital signals, and then sends
the results to the system control circuit 111. If the read
contents do not include the key information’in the control
data area 103 (see Fig. 4), the system control circuit 111
outputs another instruction to the first control circuit
107 again, and then causes the first control circuit 107 to

drive and control the transfer controller 105. As the



10

15

20

25

result, the transfer controller 105 moves the optical
pickup 104 to a further inner position of the inner
periphery side in the DVD 101, and then searches the key
information of the DVD 101.

The key information, which has been recorded' in the
control data area 103.locatedlat a position of the inner

periphery side in the DVD 101, is found out by repeating

'~ the above-mentioned actions. Then the demodulation circuit

110 reads the key information. If the system control
circuit 111 detects that the demodulation circuit 110 has
read the key information of thé DVD 101, the first control
circuit-lO? drives and controls the transfer controller 105
in accordance with the instruction of the system control
circuit 111. As the result, the transfer controller 105
moves the optical pickup 104 to a position of the outer
periphery side in the DVD 101. Tﬁen the optical pickup 104
reads the data information1reéorded'in the main information
area 102 of the DVD 101 (see F;g. 4). Because the data
information is generally ciphered, normal image :o: voice
signals cannot be obtained if the data information is
simply reproduced. However, the data information ban be
deciphered if the key informatioﬁ, which was recorded in
the control data region 103 and has been previously read,
is used. Thus, the demodulation cifcuit 110 deciphers the

data information in the main information area 102 using the
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key information, which has been read, so as to reconstruct
the original and normal image data or voice data.

Howevgr, in the writable optical disk such as a DVD-R
or the like, there may be such a problem that a copy of the
optical disk may be easily produced by copying the
information in the control data area as well as the data
information into the DVD-R, even if the data information is
ciphered as described above. Thus, in order to physically
prevent thelinformafion in the control data area from being
copied as described above, there has been proposed such a
procedure as to previously record'othér signals at leést.
into the region, in which the key information of the DVD-R
is to be recorded, so as to prevent the key information
from being copied into the region. That is such a
procedure as to prevent the normal key information from
being reproduced by the reproducing apparatus by previously
forming pre-pits with other information, for example by

forming embossment in the control data area including the-

' region in which the key information of the DVD*Rfis to be

recorded, so as to destroy the normal key information.
However; in the conventional optical-.disk and the
reprbducing or recording system thereof as described above,
it is impossible to record the physical format information
and disk production information such as last address

information etc. of the writing region, into which data
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nust be wfitten later, into the control data area 103, when
the. data is recorded into the main information area 102.
Thus, if the DVD-R 1 (optical disk), in which the above-
mentioned physical format information and disk production
information are not recorded into the control data area 103,
is reproduced by the DVD-ROM reproducing ‘apparatus, there
may occur such a problem that various useful functions, for
example the function for detecting the disk volume in a
short time to indicate it, are spoiled. Further, there may
occur also such a problem that the responsibility
associated with the recorded positioning informatioh- is
deteriorated. In addition, if embossment having stronger ;
restraint for the illegal use is previously formed in the
region including the key information of the control data
area 103 as the recording pit, it may be “extremely
difficult to form a wobble in the region. In consequence,
if the DVD is reproduced using the DVD reproducing
apparatﬁs, there occurs such a problem that iti may be
accidentall§ judggd that the DVD is a DVD-ROM thouéh-it is

practically a DVD-R, because no wobble exists in the region.

Disclosure of Invention
The present invention is achieved to solve the
conventional problems described above. Thus, it has an

object to provide an optical disk and an apparatus for and
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method of recording or reproducing the optical disk, which
can- precisely identify the type of the optical disk and can
effectively prevent the illegal use of the optical disk
such as a DVD or the like, which infringes the copyright,

without spoiling the functions for recording or reproducing

‘the physical format information, the disk production

information (disk control information) and so on.
An optical disk according to the first aspect of the

present invention which has been achieved to solve the

above-mentioned problems, including (i} a main information

area in which ciphered data information can be recorded in
a recording layer of a groove'having a wobble in such a
manner that the data information can be read using light,
(ii) a first control data area located at an inner
periphery side in comparisoh with the main information area,
and (iii) a second control data area located at an inner
periphery side in comparisoh with the main information area,
the second control data area being able to record
information with an information structure which is
different from an information structure of the first
control data area, is characterized in that ‘{iv) the first
control data area is provided with a region which can
record disk prodﬁction iﬁformation and physical format
information including key information for deciphering the

data information, other information having been previously-
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recorded in another region, which can record at least the
key information, in the first control data area, and (v)
the second control data area being able to record the disk
production information and the physical format information
which does not include the key information.

Further, another optical disk according to the second
aspect of the present invention, including (i) a main
information area in which ciphered data information can be
recorded in é recording layer of a groove having a wobble
in such a manner that the data information can be read
using light, (ii) a first control data area located at an
inner periphgry. side in comparison with. the main
inforﬁation area, and (iii) a second control data area
located at an inner periphery side in comparison with the
main information area, the second control data area being
able to record information with a physical structure which
is different from a phyéical structure of the first control
data area, is characterized in that (iv) the second control
data area can record disk production iﬁfqrmaﬁion " and
physical format information which does not include key
information for deciphering the data information.

In the optical disk according to the second aspect of
the present invention, it is preferable that the physical
structure is composed of a wobble, the first cbntrol data

area being provided with no wobble, and the second control
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data area being provided with the wobble.

In the optical disk according to the first or second
aspect of the present invention, a pit, which has recorded
information iﬁcluding an address signal, may be provided at
an inter-groove position in the second control data area.

Meanwhile, in the optical disk according to the first
or second aspect of the present invention, a recording pit
in the first control data area may be composed of
embossment, while a recording pit in the second control
data area may be formed by a laser light.

Hereupon, as an example of the optical disk according
to the first or second aspect of tﬁe present invention, for:
example, a.write—once optical disk is pointed out.
| A recording/reprodﬁcing apparatus for an optical disk
according to'fhe third aspect of the present invention,
including (i) a main information area in which Ciphered'
data inforﬁation can be recorded in a recording layer of a
groove having a wobble( (ii) a first control data area
which can récor& disk production information and’physical
format | information including key information . for
deciphering the data information, and (iii) a second
céntrol data area, (iv) the apparatus being able to record
and/or reproduce the data information, is characterized in
that (v) the recording/reproducing apparatus can record or

reproduce the disk production information and the physical
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format information without the key informatioh into the
second control data area, with a structure which is
different from a structure 6f the first control data area,
Qhen the optical disk is recorded or reproduced,
respectively.

Another recording/reproducing apparatus for an optical
disk according to the fourth aspect of the present
invention, including (i) a main information area in which
ciphered data information can be recorded in a recording

layer of a groove having a wobble, (ii)y a first control

" data area which can record disk production information and

physical format information including key information for
deciphering the data infdrmation, and (iii) a second
control data area, in which (iv) a structure of the first
control data area and a structure of the second control
data area are different from each other, the apparatus
being able to record and/or reproduce the data information,
is characterized- in that (v) the recordiﬁg/reproducing
apparatus can record or <read the disk ' pioduction
infbrmation and the physical format information without the
key-information using the second control data area, when
thé optical disk is recorded or reproduced, respectively;
In the recording/reproducing apparatus for the optical
disk according to the third or fourth aspect of the present

invention, the optical disk may be an optical disk in which
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information has been previously recorded at least in a
portion of the first control data area.

Hereupon, as an example of the optical disk which is
ﬁsed in the recording/reproducing apparatus for the optical
disk according to the third or fourth aspect of the present
invention, for example, a write-once optical disk is
pointed out.

A recording method for an optical disk according to
the fifth aspect of the present invention; including (i) a
méin information area in which ciphered data information
can be recordéd in a recqrding layef of a groove having a
wobble, (ii) a first control data area which can record
disk production information and physical-format information
inciudiﬁg' key information = for deciphering the data
information, and (iii) a second control data area, the
method being for recording ‘the data information, is
characterized in that the method includes the steps of (iv)
detecting whether a loaded optical disk is writable or not,
and (v) wriﬁiﬁg the disk production information' and the
physical format information without the key information
into the second control data area, if thg optical disk is
writable.

In the recording method for the optical disk, it may
be. detected whether the loaded optical disk is writable or

not,. on the basis of whether a wobble exists or not.
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In the optical disk, the recording/reproducing
apparatus for recording and/or reproducing the optical disk
or the recording method for the optical disk, accordiﬁg to
the present invention, the disk can be preciseiy identified
without spoiling the physical format information, the disk
production information (disk control information) or the
like. In addition, illegal use‘of a DVD or another optical
disk leading up to breach of the copyright may be

effectively prevented:. Further, it may become possible to

‘previously form a recording pit composed of embossment,

which has stronger restraint for preventing the illegal use
and can be formed with a lower cost. In consequence, the

optical disk may be manufactured with a lower cost.

Brief Description of Drawings

Fig. 1 is a perspective view showing a rough
construction of a DVD-R according to the present iﬁvention.

Fig. 2 is an enlarged Schematic viewlshowing the both
of two control data areas of the DVD-R shown in Fig. 1.

Fig. 3 is a block diagram showing a iough construction
of a DVD recording/reproducing apparatus according to the
present invention.

Fig. 4 is a perspective view showing a rough
construction of a conventional DVD-R..

Fig. 5 is a block diagram showing a rough construction
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of a conventional DVD reproducing apparatus.

Bést Mode for Carrying Out the Invention

An optical disk according to the preseht invention is
provided with a main information area in which data
information (main data) is recorded in_ a track having a
wobble, and a first and a second control data areas each of
which is located at an  inner periphery position in
comparison with the main information area. Hereupon, the
information structures oi: physical structures of the first
and second cor;trol data areas are different from each other.
Thus, the first control data area has a region which can
record .disk. production infbrmaﬁion (disk control
information), physical format -information including key
information for deciphering the data information, and so on.
In addition, the optical disk has such a function as to
protect the copyright of the _data informatién, by previously
recording other information at least into the region within
the first control data area, into‘ which the key in;format;i.on
is to be recorded. The recording action can be performed by
forming embossment there, or writing it using'a laser light.
Further, the optical disk is additionally provided with a
second control area for. recording the disk production
information, the physical format information without the key

information, and so on. In consequence, the predetermined
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physical format infqrmation,. the disk production information
and so on, for example the maximum transfer rate or the last
address into which data is to be recorded, can be recorded
in the second control déta area. Thus, lwhen the optical
disk is reﬁroduced using a DVD reproducing apparatus or the
like, the DVD reproducing apparatus or the 1like .car_x be
operated with a good responsibility by reading the physical
format information and the disk production' information in
the second control data area.

Meanwhile, the ability for protecting the copyright may
_be further raised, if the disk production information and
the physical format information without the key iriformation
etc. are recorded in the second control data area, and then
the optical pickup is operated on the basis of the
information .which is read from the second control data area
when the optical disk is reproduced. Hereupon, if the .
information structure of the second control data area is
made be different from the info_rmatibn structure of the
first control data area, it may become possible to easily
identify the both of the two control data areas in a short
time. Further, if the first control data area is composed
of embossment or the like while the second control data area
has such a structure that pits are formed at inter-groove
pésitions so that the physical structures of the both areas

are changed, the identification of the both control data
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areas may become easier. Thus, by reproducing or recording
the physicai format information such as a disk identifying
condition or disk recordiné conditiqn ahd disk production
information etc. in the second control data area having the
pits  at the inter-groove positions thereof, it ﬁay be
prevented that an erroneous identification or erroneous
action occurs when the disk is identified.

A recording apparatus according to the preéent
invention is provided with a piékup for reading record
signals from the optical disk in which the key information
for recording the.data into the optical disk or deciphering
the déta is recorded in an inner periphéry side position, a
first control means which can move the pickup to an
arbitrary positioh in the radius direction of the optical
disk so as to read the data at the arbitrary position of the
optical disk, a second control means for performing tﬁe~
réproducing obération for the ciphered data in the optical
disk, a judging means for identifying the first control data
area and the second control data area, and another control
means for ciphering and structuring the data to record it.
In the recording apparatus, the disk production information
and the physical format information incluaing the last
address during the recording operation etc. is recorded at
least into the second control data area of the DVD-R, the

recording structure being different from that of the first
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control data area. Hereupon, the Jjudging means for
identifying the first qontrol data area and the second
control data area may be composed of a wobble detecting
means which can identify the both areas on the basis of
whether the wobble exists or not. |

If the abdve—mentioned recording action is performed as
an initialization when a non-recorded optical disk is

recorded for the first time, and further if the data

. structure of each of - the physical format information and the

disk production information etc., each of which is recorded
in the second control data'area, is such one including no
key information, it may become possible to read the thsical'
format information and the disk production information etc.
using the second control dafa area when the data.is recorded
or reproduced after that. Moreover, the function fé?

protecting the copyright may be more strengthened, if the .

‘apparatus is additionally provided with a wobble detecting

means for identifying whether the optical disk is writable,
a protecting condition judgipg means into which reproduced
signals are inputted, a disk Jjudging means into which
signals are inputted from the wobble detecting means, and an
output inhibiting means for inhibiting the output of the
reproducing or recording signals from the DVD if the result
of the judgementlof the protecting condition does not match

with the result of the judgement of the disk.
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A reproducing apparatus according to the present
invention 1is provided with a pickup for reading record
signals from the optical disk in which the key information
for deciphering the data is recorded in an inner periphery
side position, a first cohtrol_means which can move the
pickup to an arbitrary position in the radius direction of
the optical disk so és to read the data at the arbitrary
position of the optical disk, a second control means for
performing the-repréducing operation for the ciphered data
in the optical disk, and a judging means for identifying the
first control data area aﬁd the second control data area.
The reproducing apparatus reads the physical format
information and the disk production information in tﬁe
second control data area in accérdance with the resultant
judgement of the judging means. Moreover, the function for

protecting the - copyright may be strengthehed, if the

apparatus is additionally provided with a wobble detecting

means for identifying whether the optical disk is writable
or not, a pro;ecting condition judging means into which
reproduced signals are inputted, a disk judging means into
which signals are inputted from the wobble détecting-meaﬁs,
and an output inhibiting means for inhibiting the output of
the reproducing signals from the optical disk (DVD) if the
result of the judgement of the protecting condition does

not match with the result of the judgement of the disk.
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Hereinafter, an embodiment of the present invention
will be more. concretely described with reference to Figs. 1
to 3. Fig. 1 shows a rough construction of a DVD-R
according to the present invention. Fig. 2 shows the first
control déta area composed of embossmenf or the like and
the second control data area of the DVD-R shown in Fig. 1,
each of the both areas being shown by an enlaréed scale.

In Fig. 1, 1 denotes a DVD-R. 2 denotes a main
information area into which ciphered data information may
be recorded. 3 denbtes a first control data area for
recording disk production information and physical format
information ihcluding key information for deciphering the
data. .15_den6tes a second control data'area for fecording
disk production information and physical format information,
each of which has a structure which is different from that
of the first control data area 3. |

Meanwhile, in Fig. 2, 3 denotes the first control data
area. 14 denotes pits, each of which is composed of

embossment in the first control data area 3. 15 denotes

| the second control data area. 16 denotes grooves, while 17

denotes_inter4groové pits for recording information such as
addresses or disk recording conditions etc., each of the
pits being formed between the grooves 16. Further, 18

denotes a wobble.

- Fig. 3 is a block diagram of a DVD
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recording/reproducing apparatus according to the present
invention. 1In Fig. .3, 1 denotes the DVD. 1In the DVD 1,
the first control data area 3 (see Fig. 2) for recording
the physical format inflormation and the disk production
information (disk control information) is composed of
embossment. Hereupon, in the first control data area 3,
other information has been previously recorded at a
position into which the kéy information for deciphering the
data is' to be recorded, in order to protect literary_
properties from illegal copies thereof, namsly ro protect
their copyrights;

4 dendtes“an optical pickup. The optical pickup 4
reproduces and records record signals of the DVD 1 usiné
laser rays. 5 denotes a transfer controller. The.transfer
controller 5 moves the optical pickup 4 in the radial
direction of the DVD 1 in order to record and reproduce'the‘
record signals aﬁ arbitrary positions on the DVD 1. 6
denotes a disk motor. The disk motor 6 rétates the DVD 1.
7 denotes a first control circuit. The first ~control
circuit 7 controls the optical pickup .4, the transfer
controller 5 and .the disk motor 6. 8 denotes an amplifier.
The amplifier 8 amplifies the signals, which have been read
by the optical pickup 4. 9 denotes a second control
circuit. The output signals of the amplifier 8 are

inputted into the second control circuit 9. Based on the
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signals, the second control circuit 9 generates servo

~ signals such as focus error signals, tracking error signals

or the like, which are required when the optical pickup 4
reads the signals of the DVD 1, and then outputs them to
the first control circuit 7. Although the signals, which
are inputted into the sécond control circuit 9, are analog
signals, the second control circuit 9 digitizes (makes
binary) the analog signals.

10 denotes a demodulation circuit. The demodulation
circuit 10 analy;es the signals, which have been read from
the DVD 1 to_be-digitiied, while it reconstructs_the data
such as the original image or music etc.. © 11 denotes a
detecting circuit. The detecting. circuit 11 detects an
address signal or the like from the signals which are
outputted from the second control circuit 9, and then
outputs it to a systém control circuit 12. The system
control circuit 12 wholly controls the DVD
recording/reproducing apparatus. 15 denotes a modulation
circuit. The modulation circuit 13 modulates the record
signals (signals or information to be recorded) and then

outputs them to the ampiifier 8 during ‘the recording

- operation. The record signals are recorded into the-

writable DVD 1 using laser rays outputted from the optical:

pickup 4.

Hereinafter, actions of the DVD-R 1 and the recording
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/reproducing apparatus having the above-mentioned
constructions will be. described.

When the data is recorded into the DVD-R 1 provided
with the main information area 2 and the first control data
area 3, the first control circuit 7 drives and controls the
transfer controller 5 in accordance with the instruction of
the system control circuit 12, at first.. As the result,
the transfer controller 5 moves the optical pickup 4 into
the first control data area 3 which is located at a
position of the inner periphery side in the DVD 1. The
signals, which have been read by the optical pickup 4, are
amplified Sy the amplifier 8, and then digitized by thé.
second control circuit 9. Then the demodulation circuit 10
reads the contents of the digitized signals as described
above, and then sends the results to the system control
circuif 12. The system control circuit 12 identifies the
disk oh tﬁe basis of the physical format information and
the disk production infofmation {(disk control information)
each of which has been read from tﬁe first control data
area 3, deciphers the recording condition or the like, and
then shifts to the recording action. -

The modulation circuit 13 modulates the ciphered
record signals (record data). After the modulated record
signals have been amplified by the amplifier 8, they are

recorded into the main information area 2 of the DVD 1
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using the  laser rays odtputted.from the optical pickup 4.
After the recording operation, the first control circuit 7
drives and controls the transfer controller 5 in accordance
wifh'the instruction of the system control circuit 12. 'As
the result, the optical pickup 4 is moved to a position,
which corresponds to the secqnd control data area 15
located at further inner periphery side. Thus, the optical
pickup 4 records predetermined information in the record
signals (record data), for example the last address after
recording operation etc.. -On that occasion, the physical
format information end the disk production information of-
the first control data area 3 are recorded in addition to
the above-mentioned information. Hereupon, the structures
oﬁ the both areas 3,15 are made different from each other
so as to be able to easily identify the first control data
area 3 and the second control data area 15.

lHefeinafter, there will be described actions in the
case that the DVD-R 1 is reproduced by the recording
/reproducing apparatus. Ip this case, the first control
circuit 7 drives and controls the .transfer controller 5 in
accordance with the instruction of the S5ystem control
circuit 12. As the result, the transfer controller. 5 moves
the optical pickup 4 to a position corresponding to the
second control data area 15 (see Fig. 2); Then the optical

pickup 4 reads the physical,formaﬁ information and the disk
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production.information, each of which is recorded in the
seéond control data area 15. On tﬁe basis of the
information, the system control circuit 12 sends an
instruction to the first control circuit 7. In accordance
with the instruction of the system control circuit 12, the
first control circuit 7 drives and-controls.the transfer
controller'S. As the result, the transfer controller 5
moves the optical piﬁkup 4 to a desired position in the
main information area 2, and then the optical pickup 4.
reads thé record signals (data information) of the DVD 1;
Hereupon, when data is additionally written in the DVD 1
also, each of the physical- format information and the disk
productién information is similarly read from the second
control data area 15. Then the first control circuit 7
drivés and controls the transfer controller 5 in accordance
with the instruction of the system control .circuit 12. As
the result, the optiéal pickup 4 is moved to a
predetermined position, and then the data is additionally
written in the disk. |

As for the first control data aera 3 and the second
control‘ data area 15 in the DVD-R 1, the information
structures of the recorded data or the physical structures
of the areas are different from each other. Hereupon, in
the case that the information structures are made different

from each other, the information may be recorded into the
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second control data area 15, with a structure including no
key information, or the information may be recorded in such
a manner. that the arrangements of the physical format:
information and the disk production information are
different from the arrangements of the first.contfol data
area 3. In consequence, the function fo; protecting the
copyright can be ;trengthened, while i; may become easily
to identify the DVD-R 1 and the DVD-ROM (disk for only
reproduqing use) . |

On the other hand, in the case that the both control
data areas 3,15 are made different from each other, the
disk may be easily identified, if . any one of the first
control data are; 3 and the secénd control data area 15 is
designed to have a structure with inter-groove pits 17 or a
structure having no wobble 18. In particular, if the first
control data area 3 is designed to have a physicai'
structure similar to that of the DVD-ROM (disk for only
reproducing use) without the inter-groove pits 17 or wobble
18 while the second control data area 15 is designed to
have an original physical structure of the DVD—R, the first
control data area 3 can be formed of embossment. In
consequence, the function for pfotecting the copyright in
the non-recorded condition may be strengthened, and furthef
its affinity for tﬁe apparatus for only reproducing use can

be improved. Hereupon, if the physical structures are made
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different from each other, the lineldensity, the width of
the track, the physical depth of the pit or the like may be
changed.

As descfibéd above, each of the optical disk, the
recording/reproducing apparatus of the optical disk and the
recording method for the optical disk according to the

present invention has a higher ability for protecting the

‘copyright. In addition, the optical disk or the

recording/reproducing apparatus may be easily operated with

a good responsibility.

Industrial Applicability

As described above, each of an optical disk, a
recording/reproducing apﬁérafus of the optical disk and.a
recording method of ' the optiéal disk according to the
present invention, is usefﬁl as a means which can-
effectively prevent illegal copies of information recorded
in the optical disk without spoiling the functions of the
optical disk or the recording/reproducing apparatué at all,
and particularly is suitable for using as a DVD or its

v.

recording/reproducing apparatus.

This application is a divisional of SG 200100946-3.
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1. A recordable optical disk comprising:

a main information area in which data information can
be recorded in a recording layer of a 'groove having a
wobble in such a manner that the data information can be
read using light}

a control data area located at an inner periphery side
in comparison with said main information area; and

a sub information area, in which .

other information has been previously recorded in an
address area in said control data_area, said address area
corresponding to an area including deciphering key
information in a disk for only reproducing use, while

physical format information 1is sﬁored ih said sub
information area, with an information structure which is
different from that of said control data area, wherein

said sub infofmation area is provided with an inter-
groove pit while said control data area is provided with an

area which includes no pit formed between grooves.



