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18 the optical disk, in particular, relates to a circular optical disk
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OPTICAL DISK, APPARATUS FOR PLAYING BACK AND APPARATUS

FOR COPYING OPTICAL DISK AND METHOD OF PREVENTING ILLEGAL
USE OF OPTICAL DISK

: | LT

*G00002*

Technical Field
The present invention relates to an optical disk, an
apparatus for playing back and apparatus for copying the
optical disk, and a method of preventing an illegal use of
10 the optical disk, in particular, relates to a circular
optical disk (recording medium) in which record signals
such as images_or voices are ciphered and recorded in order:
to protect their copyrights against illegal copieé thereof,
and to an apparatus for playing back or copying the optical

15 disk.

Background Art
In general, in a DVD disk on the market, in which a
movie, music or the 1like is collected (fecorded), data
20 information such as images, voices 6r the like is.ciphered
and recorded in order to protect its copyright against an
illegal use thereof. Thus, when the DVD disk is played
back using a DVD player, the DVD player plays back it by -
reading key information recorded in a subaltern information

25 region of the same DVD disk, and deciphering the ciphered



nmovie, nusic or the like is collected (recorded), data 20 infornmation such
as inmhges, voices or the like is ciphered and recorded in order to prot ect
its copyright against an illegal use thereof. Thus, when the DVD disk is
pl ayed back using a DVD player, the DVD player plays back it by reading
key information recorded in a subaltern information 25 region of the same
DVD di sk, and deciphering the ciphered rp2 data information using the key
information to reconstruct the original inages, voices or the like.
Hereinafter, a conventional DVD disk and a disk player of the _
above-nentioned type will be described. Fig. 12 is 5 a perspecflve VIEM&
show ng a h ;GGRHL: b - i conventiona IS
I'n Flgg 12&9%81l denofggkhﬁnuﬁéﬁé h% q%%ﬁnggﬁéggggéoﬁaﬂﬁ)|5?8?ﬂ§ FBﬂg :
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above-mentioned conventional DVD disk. In Fig. 12, 101
denotes the DVD disk. 102 denotes a main information
region of the DVD disk 101. Data information such as

images, voices or the 1like 1is generally ciphered and
10 recorded in the main information region 102. 103 denotes a
key information region which records key information for
deciphering the data information recorded in the main
information region 102; The key information region 103 is
located at an inner periphery side in the DVD disk 101.
15 Fig. 11 is a block diagram showing a rough
construction of the conventional DVD player. In Fig. 11,
101 denotes the DVD disk shown in Fig. 12 also, which
records the data information such as images or voices to be
played Dback. | 104 denotes an optical pickup which reads
20 - record signals of the DVD disk 101 using a laser ray. 105
| denotes a transfer controller which moves the optical
pickup 104 in the radial direction of the DVD disk 101 in
order to read the record signals at arbitrary positions on .
the DVD disk 101. 106 denotes a disk motor which rotates

25 the DVD disk 101. 107 denotes a first control circuit



records the data information such as inmages or voices to be played back.
104 denotes an optical pickup which reads 20 record signals of the DVD disk
101 using a laser ray. 105 denotes a transfer controller which noves the
optical pickup 104 in the radial direction of the DVD disk 101 in order
to read the record signals at arbitrary positions on the DVD disk 101. 106
d&not es .a di sk notor which rotates 25 the DVD disk 101. 107 denotes a first
control cirtcuit I 3 which controls the optical pickup 104, the transfer
controller 105 and the disk notor 106. 108 denotes an anplifier which
anplifies the signals which have been read by the optical pickup 104. 109

denotes a sRdohd cUHt®ld Ciheul bpthkai1whbghhe oujput éﬂgna£§aﬁ%gkge
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' are inputted. Based on the signals, the second control
circuit generates servo signals such as focus error signals
or tracking error signals, which are required when the
optical pickup 104 reads the DVD disk 101, and then outputs
10 them to the first control circuit 107. Further, the second
control circuit 109 digitizes (makes binary) the input
signals of analog type. 110 denotes a demodulation circuit
whiéh analyzes the signals which have been read from the
DVD disk 101 and digitized, and reconstructs the data
15 information such as the original images or music. 111
denotes a system control circuit which controls the whole
DVD player.
Hereinafter, actions of the DVD player having the
above-mentioned construction will be described. -When the
20 DVD disk on the market is played back, at first, the
transfer controller 105 is driven by the first control
circuit 107 in accordance with the instruction of the
system control circuit 111 so as to move the optical pickup .

104 to an inner periphery side in the DVD disk 101. The

25 signals which have been read by the optical pickup 104, are



DVD pl ayer. Hereinafter, actions of the DVD player having the E
above- mentioned construction will be described. Wen the 20 DVD di sk on
the market is played back, at first, the transfer controller 105 is driven
by the first control ~circuit 107 in accordance with the instruction of the
systemcontrol circuit 111 so as to nove the optical pickup 104 to an
inner periphery side in the DVD disk 1014 The 25 signals which have been
read by the optical pickup 104, are 4 anplified by the anplifier 108, and
further digitized by the second control circuit 109. Then, the contents of
the signals are read by the denodul ation circuit 110. The nodul ation
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outputs another instruction to the first control circuit
107 again, if the read contents do not include the key
information of the key information recording region 103
(see Fig. 12). Thus, the transfer controller 105 is driven
10 by the first control circuit 107 so as to move the optical
pickup 104 to more inner position in the DVD disk 101, and
then the key information is searched.
The key information recorded in the inner portion of
the DVD disk 101 is found out by repeating the above-
15 mentioned actions so that the information is read by the
demodulation circuit 110. If the system control circuit
111 detects that the modulation circuit 110 has read the
key information of the DVD disk 101, the transfer
controller 105 is driven by the first control circuit 107
20 in accordance with the instruction of the system.control
circuit 111 so as to move the optical pickup 104 to an
outer periphery side. Then, the optical pickup 104 reads
the record signals in the main information region 102 of .

the DVD disk 101 (see Fig. 12). Because the record signals

25 are generally ciphered, normal image signals or voice



111 detects that the nodulation circuit 110 has read the key infornmation
of thé DVD disk 101, the transfer controller 105 is driven by the first
control circuit 107 20 in accordance with the instruction of the system
control circuit 111 so as to nove the optical pickup 104 to an outer
periphery side. Then, the optical pickup 104 reads the record signals in
the main information region 102 of the $VD disk 101 (see Fig. 12). Because
the record signals 25 are generally ciphered, normal inmage signals or voice
5 signals cannot be obtained if the record signals are played back as they
stand. However, the record signals can be deciphered if the key
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means for preventing it, there has ropose a e
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to Fig. 9. rEb8ra9s3BaussacfethkORa i ¢ £bs R4S region 102 using the
‘ key information which has been read so as to reconstruct
the original and normal image data or voice data.
However, in the writable optical disk such as a DVD-R

10 or the like, a copy of the optical disk may be easily
produced by copying the subaltern information region, too.
As a physical means for preventing it, there has been
proposed such a method to form other information .previously
by means of pre-pits in the key information region.

15 The above-mentioned pre-pits will be described with
reference to Fig. 9. Fig. 9 shows a section which is made
by cutting a DVD disk 1 on the market along its radial
direction, and the recording condition of the information
therein. In Fig. 9, the left side is the inner periphery

20 side of the disk, while the right side is the outer
periphery side of the disk. Hereupon, 32 denotes a main
information region (main recording region), while 33
denotes a key information recording region. Further, 43 .

denotes first key information, which is recorded in the key

25 information recording region 33. 44 denotes a main data,



by cutting a DVD disk I on the market along its radial direction, and the
recording condition of the information therein. In Fig. 9, the left side
i8$ the inner periphery 20 side of the disk, while the right side is the
outer periphery side of the disk. Hereupon, 32 denotes a main information
region (main recording region), while 33 denotes a key information
recording region. Further, 43 denotes figst key information, which is
recorded in the key 25 information recording region 33. 44 denotes a main
data, 6 which is recorded in the main information region 32. Al though the
mai n data 44 such as an image data or a nusic data is ciphered, it can be

deci pher ed Wiyialsi nigs t Reddrddd kKeY HHeOr BBHINON 14F o ranA3 JHEN . a8 Wt abl e
DVD disk (DVD-R disk). In the main i nfornﬁltni or% ré)gi (?n S%O?etfgnaeoq’ldi st<2t

signal s cambghoddteetve reson degta4@4d%ﬁ%e%fsoté}?f 'rﬁgé(ei agemy Qn mﬂfs%fcgnd
y |

key information) which has been previously torne nmeans  of pre-p

| nstead of des nos Bl pkeyolinf Otmldonoe TRE1BHALRY APy, LINgTIRLI g has |

been previously recorded in the key Infornation recording

writable DRy disdodmdidesued @ manner that it cannot be rewitten. The
second key information 46 is a data which is not available for the use of
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~ the main data #4information region 32 of the disk, signals can be
freely recorded. 46 denotes other key information (second
key information) which has been previously formed by means
of pre-pits instead of the normal key information. The

10 other key information has been previously recorded in the
key information recording region 33 of the writable DVD

“disk 45 in such a manner that it cannot be rewritten. The
second key information 46 is a data which is not available
for the use of deciphering the cipher. That is, the second

15 key information cannot decipher the cipher of any the main
data 44, Meanwhile, the contents in the main data 44
recorded in the main information region 32 of the writable
DVD disk 45 are quite as same as those in the main data 44
of the original DVD disk 1.

20 However, even if someone intends to play back the
writable DVD disk 45 using the above-mentioned DVD player,
the second key information 46 recorded in the key
information recording region 33 disposed at a predetermined .
position in the inner periphery portion of the writable DVD

25 ~ disk is the unavailable data which is different from the



recorded in the nain information region 32 of the witable DVD disk .45 are
quite' as same as those in the main data 44 of the original DVD disk 1. 20
However, even if someone intends to play back the witable DVD disk 45
using the above-nentioned DVD player, the second key infornation 46
recorded in the key information recording region 33 disposed at a
predeterm ned. position in the inner periphery portion of the witable DVD
25 disk is the unavailable data which is different fromthe original data:
for deciphering the cipher, as described above. Therefore, even if the
unavail abl e key information is used, the ciphered data cannot be.
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Although the illegal copy can be prevented in the
ordinary apparatus as described above, it is probable that
the key information as well as the data information is also

10 copied into the main information region by using a
remodeled drive or the like. Hereinafter, there will be
described such a case that not only the main data but also
thel ke& information is copied and recorded in the main
information region of the writable DVD disk.

15 Fig. 10 is a view showing a read only DVD disk on the
market, which is the original of copying and has normal key
information only. Hereupon, Fig. 10 shows such a state
that the key information and the contents of the writable
DVD disk on the market, in which a movie, music or the like

20 is collected, are copied to the main information region.

As shown in Fig. 10, both of the main data 44 and the
first key information 43 of the original DVb disk 1 is
copied and recorded in the main information region 32 of .
the writable DVD disk 45. Although the second key

25 information 46, which is the original key information, has



that the key information and the contents of the witable DvD disk on the
mar ket, in which a novie, nusic or the like 20 is collected, are copied to
the main information region. As shown in Fig. 10, both of the main data 44
and the first key information 43 of the original DVD disk 1 is copi ed and
recorded in the nain information region 32 of the witable DVD disk 45.
Afthough the second key 25 information 46, which is the original key

i nformati on, has 8 been previously recorded in the key infornmation
recording region 33 of the witable DVD disk 45, the second key
information 46 is the. unavail able data for deciphering the data of the
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predetermined position. However, it 1is possible to
decipher the cipher, if the first key information 43
recorded in the main information region 32, which is.not
10 located at the predetermined position, is used.
Hereinafter, there will be described such a case that
a writable DVD disk is played back using a DVD player with
reférence to Fig. 3 for the later-mentioned Embodiment 3 or
4 of the present invention for the convenience' sake. 1In
15 Fig. 3, at first, the transfer controller 4 is driven by
the first control means 6 in accordance with the second
control means 9 so as to move the optical pickup 3 to the
second subaltern information region located at the most
inner periphery side of the DVD disk 1. The optical pickup
20 '3 reads disk information signals such as the disk type
information and positional information of the first
subaltern information region, which are stored in the
second subaltern information region. The signals are .
amplified by the amplifier 5. Further, the contents of the

25 signals are detected by the demodulation means 7, and then




second subaltern information region | ocated at the nost inner periphery
side of the DVD disk 1. The optical pickup 20 .3 reads disk information
si-gnal s such as the disk type information and positional informtion of
the first subaltern information region, which are stored in the second
subaltern information region. The signals are. anplified by the anplifier
5. Further, the contents of the 25 signals are detected by the denodul ation
means 7, and then 9 judged by the disk judging nmeans 14. In accordance with
the read positional information of the first subaltern information region,
t he second control neans 9 and the first control neans 6 drive the

transfer contdgédebys thed &isekgudgengonidLld ef 4 moverd hg ' pi p 3.
Thus, the disk control information, %ﬁich i ncl udes the ﬁ§€£%§?geokﬁk#he

first subalttesn deddr poisianoneqi Ofnkeeabedoal sHe X0 Ml JOSLLLAR+ /5,
read. However,.in the conventional playback system or copy 16 System f or

the DVD di sinféfm&aldn ofrddiort phaeedsdabag idgrg.{]lrgafi Rasuchy asatnadom%}(]i e or
ron

musi ¢ and the key information for deciphering the data infofnma T the

DVD di sk om i i ' ' . gf jwaich
i sk ofnitdie 88AKEb1I meaPR! &l &Pl&%i%ﬁéé/[)g:gg?lrsf?@t/ déosrh':rcgﬁee]a ga[a\gal ¢

is a user-witable DVD disk, it is pro he"cip
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consequenceidi control information, which includes the key data of
the first subaltern information region located. at the

normal position, is read.

However, in the conventional playback system or copy
10 system for the DVD disk, if each of the ciphered data
information such as a movie or music and the key
information for deciphering the data info;mation in the DVD
disk on the market is copied to the DVD-R or RW disk, each
of which is a user-writable DVD disk, it is probable that
15 the ciphered data information 'may be deciphered to be
played back on the basis of the key information which has
been copied to the writable DVD disk. 1In consequence, in
the conventional system, there exists such a problem that

illegal uses of the DVD disk or other optical disks, which

20 ' infringe the copyrights, cannot be effectively preVented.

Disclosure Of Invention
The present invention is achieved to solve the
conventional problem described above. The problem to be

25 solved is to provide an optical disk, an apparatus for



the conventional system there exists such a problemthat illegal uses of
the DVD di sk or other optical disks, which 20 infringe the copyrights,
cannot be effectively prevented. Disclosure O Invention The present
invention is achieved to solve the conventional problem described above.
The problemto be 25 solved is to provide an optical disk, an apparatus
for 10 playing back or apparatus for copywiong the optical disk, or a method
of preventing an illegal use of the optical disk, which can effectively
prevent the illegal use of the DVD disk or other optical disks physically
or electrically, 5 which infringes the copyright. An optical disk, an

appar at us fraplmyi BgcRask %P%ar&ﬁﬁ%r%6$5565y1 YEH? %Pg&@gﬁigﬁg di g, and

a nmethod of preventing an illegal use of the optica accordi'ng to
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-above-nmenti oned problem are fundamentally aracteri ze
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An optical disk, an apparatus for playing back and
apparatus for copying the optical disk, and a method of
preventing an illegal use of the optical disk, according to
the present invention which has been achieved to solve the

10 above-mentioned problem, are fundamentally characterized in
that they include one of the following elements or a
combination of any ones of the elements.

(1) Whether an optical disk is writablé or not, is
judged in accordance with another disk signal than disk

15 control information.

(2) An alteration of data is prevented by physically
forming a subaltern information region including key
information by means of pre-pits.

(3) An alteration of data is prevented by physiéally

20 forming a sub—groové' portion in a subaltern information
region including key information.

(4) A second subaltern information region is provided
at an inner side position in comparison with a first.
subaltern information region, and disk control information

25 is divided and stored in the regions.



(3) An alteration of data is prevented by physically 20 formng a

sub- groove portion in a subaltern information region includi

ng key

information. (4) A second subaltern information region is provided at an
i nner side position in conparison with a first. subaltern information
region, and disk control information 25 is divided and stored in the

regions. 11 (5) Key information is storedlin a first subalter

n information

region, positional information of the first subaltern information. region
is stored in a second subaltern information region, and regular key
information 5 is identified by reading the positional information. Mre
concretely, accd&di nfetyo ihfopmeséoh iinvestopsad i(R)aariagRpar ghysifatn

pl ayi ng back an optical disk having a groove, which includes a nain
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groove, and a 10 subaltern information region for recording
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(a) an apparatus for playing back an optical disk having a
groove, which includes a main information region in which
ciphered data information is recorded in the groove, and a
subaltern information region for recording disk control
information including key information for deciphering the

data information, is characterized in that it includes (b) a

protective condition judging means for judging whether the

data information is protected by a copyright or not on the
basis of the disk control information when the data
information is played back, (c) a disk judging means for
Judging whether the optical disk is writable or not on the
basis of other information than the disk control information
when the data information is played back, and (d) a disk
playback preventing means for preventing the optical disk
from being played back if it is judged that éhe data
information is protected by the copyright by the protective
condition judging means and it is judged that the optical .
disk is writable by the disk judging means.

As the optical disk used herein, for example, a write-



when the data information is played back, and (d) a disk 20 playback .
prevehting neans for preventing the optical disk frombeing played back if
it is judged that the data information is protected by the copyright by
the protective condition judging nmeans and it is judged that the opti cal
disk is witable by the disk judging neans. 25 As the optical disk used
hérein, for exanple, a wite 12 once optieal disk may be nentioned. In the
apparatus Tor playing back the optical disk, it is preferable that the

di sk pl ayback preventing neans prevents the optical disk from being played
back by preventing the data information 5 from being deci phered.
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information 10 region is provided with a sub-groové portion which connects
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or hot, and (c) whether another subaltern i nformation regi-on provi on
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writaly e, q&oﬁpbeiﬁg)dgagphgggdludges.that the optical disk is witable if
at | east one of the wobble, sub-groove portion and the code is detected.

Meanwhile, in the apparatus for playing Dback the
optical disk, it is preferable that the disk judging meané
detects at least one of (a) whether the groove is provided
with a wobble or not, (b) whether the subaltern information

10 region is provided with a sub-groove portion which connects
a predetermined portion of the groove to an adjacent portion
of .the groove or not, and (c) whether another subaltern

_information region provided on the optical disk, which is
different from said subaltern information region, is

15 provided with a code indicating that the optical disk is
writable, or not, (d) and then judges that the optical disk
is writable if at least one of the wobble, sub-groove
portion and the code is detected.

According to the present invention, (a) an apparatus

20 for copying ciphered data information recorded in a first
optical disk to a second optical disk of writable Eype, in
which the first optical disk has a main information region
for recording the ciphered data information and a subaltern
information region for recording disk control information

25 including key information for deciphering the ciphered data



According to the present invention, (a) an apparatus 20 for copying.

ci pheted data information recorded in a first ~optical disk to a second
optical disk of witable type, in which the first optical disk has a min
information region for recording the ciphered data infornmation and a
subaltern. information region for recording disk control information 25

i hcluding key information for decipheringthe ciphered data 13 infornation,
is characterized in that it includes (b) a protective condition judging
means for judging whether the data information is protected by a copyright
or not on the basis of the disk control information when the data 5

i nf or mat i ainformapics, 48d ¢BAracebskz€@PYPT ENSPL ii1Y TRe SdeLOr (B eyenting
the data information recorded in the first optical dis rom bei'ng copied .

to the seqofstapiivadl céhdktidn HudgSnhuaee st Nl thegdal ugﬂggﬁgPtkﬂg IS

protected by the copyright by the protective condition grng neans. 10
As Lhe opldae dhsbriseroeis! protabtuamyl & diplidhy U eGPt bhalkydl sk

may be nentioned. In the apparatus for copyl ng i Cal dr sk, s

pref er abl evddid the disk aoBY PEEMERbINUiMPAPRapIENCNRANe fatay, .

information from being copied by preventing t a I nfor

being 15 ehateved 4 sotiesl ek of U LLah ELIPEBRERILA LIS

present invention, includin a main informtio

ci phered deja HPEGEARIAQN thicN i £h;fBs dat 2on recorded in the first
optical disk from being copied to the second optical disk if
it is Jjudged that the data information is protected by the
copyright by the protective condition judging means.

10 As the optical disk used herein, for example, a write-
once optical disk may be mentioned. In the apparatus for
copying the optical disk, it is preferable that the disk
copy' preventing means prevents the data information from
being copied by preventing the data information from being

15 deciphered.

An optical diék of writéble type according to the
present invention, including (a) a main information regioﬁ
for recording ciphered data information, in which the data
information is recorded in a recording layer within a

20 groove extending along a spiral track, in such a manner
that the data information can be read using light, (b) a
first subaltern information region located at an inner
periphery side in comparison with the main information ,
.region, and (c) a second subaltern information region

25 located at an inner periphery side in comparison with the



information is recorded in a recording layer within a 20 groove extending
along‘a spiral track, in such a manner that the data infornmation can be
read using light, (b) a first subaltern information region |ocated at an
inner periphery side in conparison with the main information region, and
(c) a second subaltern information region 25 located at an inner periphery
side in conparison with the 14 first subgjtern information region, is
characterized in that (d) a disk control information recorded in a
subaltern information region of a read only optical disk is prevented
frombeing copied to the first subaltern information region, 5 by dividing

di sk cont r gliristf osaBAL B8rhNC] wek Al KEYn 'r'ggg.rdﬂit' %@; fap 9885:8?;? 9 ige
data infornmation into two partsq ?nd recor |ng t i%i;rlifgpnatlo rreglon
bal tern or(gmt iz0Q i s®gi :
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information for deciphering the data information into two
parts, and recording the parts in thé first subaltern
infofmation region and the second subaltern information
region, respectively.

10 As the optical disk used herein, for example, a write-

once optical disk may be mentioned.

In the optical disk, it is;preferable that the disk
confrol information including the key informétion for
deciphering the data information is recorded in the first

15 subaltern information region, while at least positional
information of the first subaltern information region is
recorded in the second subaltern information region.
Further, it 1is more preferable that the disk controi
information in the first subaltérn information region and

20 the disk control informatibn in the second gubaltern
information region are formed by méans of different
recording methods to each other.

Meanwhile, in the optical disk, it is preferable that .
the disk control information in the first subaltern

25 information region is formed by means of pre-pits. Further,



information in the first subaltern information region and 20 the disk
contrdl information in the second subaltern information reglop are formed
by means of different recording nethods to each other. Meanwhile, in the
optical disk, it is preferable that the disk control information in the
first subaltern 25 information.region is forned by means of pre-pits.
Farther, 15 it is nore preferable that thg disk control information in Fhe
second subaltern information region is formed by neans of a laser trinmmng
process. Because the laser trimming process can be performed after the

di sk has been conpleted, 5 key information of the copyright holder and disk

ID informitids eicxe gareberab5e tREET €8E. ARG *Ef‘dn%l) cal £ sk 0 c} weptable

type according to the present invention, including ( a main |n ornat i on
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and (c) a second subalternohnfornatlon ¥eg|?n ubal tern i nformatian region.
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subaltern jnformation etc. can be also recorded.

Another optical disk of writable type according to the
present invention, including (a) a main information region
for recording ciphered data information, in which the data

10 information is recorded in a recording layer within a
groove extending along a spiral track, in such a manner
| that the data information can be read using-light;'(bf a
first subaltern information regién located at an inner
periphery side in comparison with the main information
15 region, and (c) a second subaltern information region
located at an inner periphery side in comparison with the
first subaltern information region, 1is characterized in
that (d) disk control information recorded in a subaltern
information region of a read only optical disk is prevented
20 from being copied to the first subaltern information region
or to the main information region, by providing a sub-
groove portion, which connects a predgtermined portibn of

the groove to an adjacent portion of the groove, in the .
first subaltern information region. As the optical disk

25 used herein, for example, a write-once optical disk may be



information region of a read only optical disk is prevented 20 from bei ng
copled to the first subaltern information region or to the main

i nformation region, by providing a sub- groove portion, which connects a
predeterm ned portion of the groove to an adjacent portion of the groove,
inthe first subaltern information region. As the optical disk 25 used
herein, for exanple, a wite-once opticaledi sk may be 16 nenti oned.
According to the present invention, a nmethod of preventing an illegal use
of an optical disk having a groove, (a) which includes a main information
region in which 5 ciphered data information is recorded in the groove, and
a subal t ermenbionedti on regi on for recording disk control infornation

i ncluding key information for deciphering the data |nfornat|on

characterized i Acthatiiny i rel udes t@%eéﬁﬁ%“5(Hvé$Ql$¢dgl t HRe ﬁ%%& 9 th
on S e

data information is 10 protected by a copyrig t or
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judgi ng whether the optical disk is witabl'e or oh
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subaltern information region for recording disk control
information including key information for deciphering the
data information, is characterized in that it includes the
steps of (b) Jjudging whether the data information is

10 protected by a copyright or not on the basis of the disk
control information when the data information is played back,
(c) judging whether the optical disk is writable or not on
the basis of other information than the disk control
information, and (d) preventing the optical disk from being
15 played. back if the data information is protected by the
copyright and the optical disk is writable. As the optical
disk used herein, for example, a write-once optical disk may
be mentioned.
In the method of preventing the illegal use of the
20 optical disk, it is preferable that the optical disk is
prevented from being played back by preventing the data
information from being deciphered.
Meanwhile, in the method of preventing the illegal use

of the optical disk, it is preferable that the other

25 information than the disk control information is at least



In the method of preventing the illegal use of the 20 optical disk, .it is
preferable that the optical disk is prevented from being played back by
preventing the data information from being deciphered. Meanwhile, in the
nmet hod of preventing the illegal use of the optical disk, it is preferable
“that the other 25 information than the disk control information is at

| éast 17 one in such information set of {A) whether the groove is provided
with a wobble or not, (b) whether the subaltern information region is
provi ded with a sub-groove portion which connects a predeterm ned portion
of the groove to an 5 adjacent portion of the groove or not, and (c) _
whet her  afvod hern sdihal t eRBoLRELT HRL st r%ﬂ' .?Q?]V\’m}fé]cé{esr di i eig?gtﬁ Lrﬁ]'g"s[ sai d
subaltern information region, is provided with a code  indricati 5 t t he .
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another subaltern information region which is different from

said subaltern information region, is provided with a code
indicating that the optical disk is writable, or not, while.

(d) it is judged that the optical disk is writable if at

i0 least one of the wobble, the sub-groove and the code is

detected.

~ According to the present invention, another method of

preventing an illegal use of optical disks when ciphered

data information recorded in a first optical disk is copied

15 to a second optical disk of writable type, (a) in which
first optical disk has a main information region for
recording the ciphered data information and a subaltern
info;mation region for recording disk control information

- including key information for deciphering the ciphered data

20 information, is characterized in that it includes the steps

of (b) judging whether the data information is protected by

a copyright or not .on the basis of the disk control
information, and (c) preventing the data information

recorded in the first optical disk from being copied to the

25 optical disk of writable type if the data information is



i ncludi ng key information for deciphering the ciphered data 20 informnation,
is characterized in that it includes the steps of (b) judging whether the
data information is protected by a copyright or not on the basis of the

di sk control information, and (c) preventing the data information

recorded in the first optical disk frombeing copied to the 25 optical disk
of witable type if the data informationy;gs 18 protected by the copyright.
As the optical disk used herein, for exanple, a wite-once optical disk
may be nentioned. According to the present invention, a further nethod of
preventing an illegal use of an optical disk of witable 5 type having (a)

ecor ded | B FeRa Ao Fay QP e DAL Gy Bk BN MY By dmiy

recorded in a recording I'n a groove ex _ _
rack |n_ BUEh chaBnger sl ot cLbg,dat 6o L0lpl TR SR, PR LGad el 10 11 ot
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writable t%&%he&%h %%ﬁgw?ﬁf%¥%3%£égr@£¥%h is recorded in a recording

layer within a groove extendihg'along a spiral track in

such a manner that the data information can be read using

light, a first subaltern information region located at an

10 inner periphery side in comparison with the main
information region, and a second subaltern information
_region located at an inner periphery side_ in compafison
with the first subaltern information region, is
characterized in that it includes the step of (b)

15 preventing disk control information recorded in a subaltern
information region of a read only optical disk from being
copied to the first subaltern information region of the
optical disk of writable type, (c) by previously forming
the disk control information of 'the first subaltern

20 information region bj means of pre—pifs of (d) by providing
a sub-groove, which connects a predetermined portion of the
grbove to an adjacent portion of the groove, in the first
subaltern information region. As the optical disk used.

herein, for example, a write-once optical disk may be

25 mentioned.



the disk control information of the first subaltern 20 information region
by neans of pre-pits or (d) by providing a sub-groove, which connects a
predeterm ned portion of the groove to an adjacent portion of the groove,
in the first subaltern information region. As the optical disk used.
herein, for exanple, a wite-once optical disk may be 25 nentioned. 19
According to the present invention, a nucjgfurther nethod of preventing an
illegal use of an optical disk of witable type having (a) a main

i nformation region for recording ciphered data information which is
recorded in a 5 recording layer within a groove extending along a spiral

track in such a peaBedihfattd hendat ﬁré?éﬂf ”Bjjtd'l\é%h%,bea rrﬁgghus'e“{}gdjéeif%ht,

a first subaltern information region ocat e an i'nner periph ein
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Sub-groove,track in such a manner that the data information can be

read using light, a first subaltern information region
located at an inner periphery side in comparison with the
main information region, and a second subaltern information
10 region located at an inner periphery side in comparison
with the first subaltern information region, is
ch;racterized in that it includes the steps of (b)
preventing disk control information recorded in a.éubaltérn
information region of a read only optical disk from being
15 copied to the first subaltern information region of the
optical disk of writable type, by previously forming the
disk control information of the first subaltern information
region by means of pre-pits or by providing a sub-groove,
Which cohnects a predetermined portion of the groove to an
20 adjacent .portion of the groove, in the first subaltern
information region, (c) judging whether fhe data
information recorded in the optical disk of writable type is
protected by a copyright or not on the basis of the disk.
control information recorded in the first subaltern

25 information region when the data information is played back,



whi ch connects a predeterm ned portion of the groove to an 20 adj acent
portion of the groove, in the first subaltern information region, (c)

j udgi ng whet her the data information recorded in the optical disk of
witable type is protected by a copyright or not on the basis of the disk.
control information recorded in the first subaltern 25 information region
when the data information is played back,,20 and (d) preventing the optical
di sk from being played back if the data information is protected by the
copyright. As the optical disk used herein, for exanple, a wite-once
optical disk may be nentioned. 5 In the nethod of preventing the illegal
use of the amapt (&pl peeskntihqgl $he! &fiide 44 e optical disk js
prevent ed from being pl ayed Back by%¥£§%%n##5¥ttgoﬁagﬁlngnp AYES A% om
bei ng deci pherege Aeeor dh?8rhgt 2By QRe optical, disk, the 10
apparatus for playing back or copyi (r%g %gtg%t |eéjgtlb36|iglk? SRBYTigBteet HEY of
preventing tHe bblkegah usgesPf Jhe opLical i sk, an illegal use of the
optical disk suchJ as a DVD di g{(sté% \Aﬁ%%ﬁﬁﬁhydﬁc’rﬁrfgﬁég"pﬁﬁe cdpytEigia-onam be
physi cal | y gyt i @l1eGildyC @Hlahy Hr . ith a good efficiency. 15 Brief
Descri pti or?gfoc Dr awi ngs Eiyg.loglﬁl:égﬁ%%glfe\é}q(tk di agram of a DVD pl ayer according

to Empodi nent ]Irpftﬁgeﬁmtoknvpernet\}e%qiing the illegal use of the

optical disk, it is preferable that the optical disk is

prevented from being played back by preventing the data
information from being deciphered.

According to any one of the optical disk, the

10 apparatus for playing back or copying the optical disk, and

the method of preventing the illegal use of the optical

disk, an illegal use of the optical disk such as a DVD disk,

which may infringe the. copyright, can be physically or

electrically prevented with a good efficiency.

15
Brief Description Of Drawings
Fig. 1 is a block diagram of a DVD player according to
Embodiment 1 of the present invention.
Fig. 2 is a block diagram of a DVD player according to
20 Embodiment 2 of the present invention. | |

Fig. 3 is a block diagram of a DVD player according to
Embodiment 3 or 4 of the present invention.

Fig. 4 is a block diagram of a DVD player according to.
Embodiment 5 of the present invention.

25 Fig. 5 is a partially sectioned perspective view.of a



Fig. 2 is a block diagramof a DVD player according to 20 Enbodi nent.2 of
the present invention. Fig. 3 is a block diagramof a DVD player according
to Enbodinent 3 or 4 of the present invention. Fig. 4 is a block diagram
of a DVD player according to. Enbodinment 5 of the present invention. 25
FL.g. 5is a partially sectioned perspective view of a 21 DVD di sk provided
with a wobble. Fig. 6 is a partially sec2loned perspective view of a DVD
di sk provided with a sub-groove portion. Fig. 7Ais a plan view of a DVD
di sk provided with a 5 disk judging code, while Fig. 7B is a side view of
the DVD disk shown in Fig. 7A. Fig. 8 is a partially sectioned perspective
vi ew of a DBUDddiskk pppyiidedd wiitth apmeliltes. Fig. 9 is a view showi ng a
recording structure of a 10 DVD disk on the market. Fig. 10 is a view

showi ng a recor 8igg §tmaNaanNMEml1yesebﬁi@h€atb%&sg @ﬁ%%@“%ﬁé%cgfa?END
di sk on the market are copied in a witable DVD disk. Fig. 11 1s a block
di agr am of DéDcdas&npiromateBVRi thS aplsayeigrdove pbitioi Perspective view of
a conventional DVD disk. Best Mbdde for Carrying Qut the Invention
Fig. 7A is a plan view of a DVD disk provided with a
5 disk judging code, while Fig. 7B is a side view of the DVD
disk shown in Fig. 7A.
Fig. 8 is a partially sectioned perspective view of a
DVD disk provided with pre-pits.
Fig. 9 is a view showing a recording structure of a
10 DVD disk on the market. |
Fig. 10 is a view showing a recording structure when
key information and contents of a DVD disk .on the market
are copied in a writable DVD disk.
Fig. 11 is a block diagram of a conventional DVD
15 player.
Fig. 12 is a perspective view of a conventional DVD

disk.

Best Mode for Carrying Out the Invention
20 Hereinafter, embodiments of the present invention will
bg concretely described. |
(Embodiment 1)
Hereinafter, Embodiment 1 will be described while
taking the case that a DVD disk is played Dback,

25 fundamentally, with reference to Fig. 1 and Fig. 5. In



20 Hereinafter, embodinments of the present invention will be concretely
descri bed.’ (Enbodi nent 1) Hereinafter, Enbodinent 1 will be descrlbeq whi | e
taking the case that a DVD disk is played back, 25 fundamentally, with
reference to Fig. 1 and Fig. 5. 1In 22 Enbodinent 1, whether a DVD disk to
be played back is a witable DVD disk or not, is judged in accordance with
whether the disk is provided with a wobblpg or not. Fig. 1 is a block

di agram showi ng the construction of 5 the conventional DVD player
according to the present invention. In Fig. 1, 1 denotes the DVD disk
which records data information such as ineges or voices to be played back
I n the DVDHiksddinertheldatadtfedr NAt ipfid |$i S pgﬁr% apnf,  Lgcprded 4 n grder
to generally protect its c;pyrlghihfrgnllo_ag | IS?aI fdﬁ isgnrgggfgq ePﬁea
key i nf or mafr i geci | atag | ( .
prgdeternyﬁgdq?gg?%nDon_tﬁegﬁwgghisgti. ﬁ%aﬁmﬂ%gg} @ydg%ggégagﬁeoﬁV}ggl

D5 oot be o Porieare k31 P Oy e LB il B i3 i n e

o T eat | oot & CPnbrO|' 14 PDZES hergp the record siggafgeat
o Tty pon P SRR BRBs! A ol e Bt ST St
rotates theHdD cdiwnthoda 1eNRhes S1JdSt SOMLRInIRAS i Sh Sontrols the
invention. In Fig. 1, 1 denotes the DVD disk which records
data information such as images or voices to_be played back.
In the DVD disk 1, the data information is ciphered and
recorded in order to generally protect its copyright from
10 an 1illegal copy, in consequence key information for
deciphering the data information is also recorded in a
predetermined region on the DVD disk 1.
Meanwhile, 3 denotes an optical pickup which reads
record signals of the DVD disk 1 using a laser ray. 4
15 denotes a transfer controller which moves the optical
pickup 3 in the radial direction of the DVD disk 1 in order
to read the record signals at arbitrary positions on the
DVD disk 1. 2 denotes a disk motor which rotates the DVD
disk 1. "6 denotes a first control means thch controls the
20 optical pickup 3, the transfer controller 4 and the disk
motor 2, 5 denotes an amplifier which amplifies the
signals which have been read by the optical pickup 3. 7
denotes a demodulation means which analyzes the signals.

which have been read from the DVD disk 1 and digitized, and

25 reconstructs the data such as the original images or music.



20 optical pickup 3, the transfer controller 4 and the disk notor 2.. 5
denotes an anplifier which anplifies the signals which have been read by
the optical pickup 3. 7 denotes a denpdul ati on nmeans which anal yzes the
signals. which have been read fromthe DVD disk 1 and digitized, and 25
reconstructs the data such as the original images or nusic. 23 10 denotes a
wobbl e detecting neans which generates 2Bd detects a wobbl e signa

obtained fromthe focus error signal, the tracking error signal or the

| i ke. The concrete construction of the wobble will be described |ater 5
(see Fig. 5) 9 denotes a second control neans which includes a protective

condi tion judgi A9 néemstds antwobblehdetesitdngl msansPuhied fJomtlees
nodul ati on neans 7, and a disk judging neans 14 into which a signal 1s

inputted from detseatsbhl ewdbbeet isignaBANSH tidneher PRt Rk \{e%c%%“déf#é’f‘ 10
j udgi ng nmeans 13 extracts and judges a code indicating existence of a

copyright phiahedti onhkr odrdegkngonteeby | Bigraatigp ip,ihe ecte i gnal s
whi ch are. denodul ated. The digk j udgi ng nggns 14 jug%%s %ﬁgéher t é?l)VD

disk 1 is canwfiettablenB¥Puditsbonohb Nehe %&Q%Omalrlc%ewée@éﬂ%ﬁ]c} S%ae j%]?;t _engg
1 C eiv

of the wobble signal. 15 denotes a pl ayback preventing neans

0 Sk L udai g eane. 14 Thus.” { he s SSbask *rren e Leta neTas s s the
si gnal obtahgedde¥ a protective condition judging means 13 into which
a signal is inputted from the modulation means 7, and a
disk judging means 14 into which a signal is inputted from
the wobble detecting means 10. The protective condition
10 judging means 13 extracts and judges a code indicating
existence of a copyright protection from disk control
information in the.detegted signals which are demodulated.
Thé disk judging means 14 judges whether the DVD disk 1 is.
a writable DVD disk or not, in accordance with the
15 existence of the wobble signal.

15 denotes a playback preventing means which receives
the judgement results of the protective condition judging
means 13 and the disk judging means 14. Thus, the playback
preventing means 15 prevents the signal obtained by

20 demodulatiﬁg the data inforﬁation from being outputted from
an output means 8, if the data information of the DQD disk 1
is protected by thé copyright and the DVD disk 1 is writable.

Fig. 5 is a partially sectioned perspective view of a |

write-once DVD disk with a wobble. As shown in Fig. 5, in

25 the DVD disk la, a groove 21 (groove portion) or its track



20 denodul ating the data information from being outputted from an output
means' 8, if the data information of the DVD disk 1 is protected by the
copyright and the DVD disk 1 is witable. Fig. 5is a partially sectioned
perspective view of a wite-once DVD disk with a wobble. As shown in Fig.
5, in 25 the DVD disk la, a groove 21 (groove portion) or its track 24
(spiral), which is forned on a surface ofga substrate 20, neanders. The
meandering structure (state) of the groove 21 is referred to the wobble
23. Hereupon, a land portion 22 is forned between a portion of the groove
21 and an 5 adjacent portion of the groove 21 in the radial direction of

t he di sk. Asptlestyj betliahovies i1 D,pl COfFdin odi gent 1,
puseL] betighous rovide B0 YR oBE AL BRSO E, 1.

it is judged whether the groove 21 is provi e groove not .

Then, it iseandges. t hatTH enEMRALD: gl S wr | tigal disk if the
wobbl e 23 is. detected. Thus, if trﬁgdggégéﬁ¥@e %%%ngsggréi et TP DY t he

copyri ght, 21 hesphkaybagkdot tthléD pr Ther.ef o nill egal
use of the DVD disk, whi Chol nfri Xge)ekgdlsét(hégcopg\ré?ghggnhaﬁ t}ﬁ-‘"é f%?:lfatf

prevented 2p tile ﬁbﬁ’lﬁé&abetw%e %%trrtl%%l %P&Z{ té%r)raggl Cagg tHat a

Her ei nafter, Enbodi ment w | cribed

ES)YDI ﬁSSk '§dj3é@é/ﬁ9 Wmn féjf‘dtar{@n&xac!é\ye N 4, el enes | Odllleeétlzonancgf Fle.

the disk.

As described above, in the DVD player according to

Embodiment 1, it is judged whether the groove 21 is provided

with the groove 23 or not. Then, it is judged that the DVD

10 disk 1 is a writable optical disk if the wobble 23 is

detected. Thus, if the data information is protected by the

copyright, the playback of the DVD disk is prevented.

Therefore, an illegal use of the DVD disk, which infringes

the copyright, may be effectively prevented in the physical

15 or electrical manner.
(Embodiment 2)

Hereinafter, Embodiment 2 will be described while
taking the «case that a ©DVD disk is played Dback,
fundamentally, with_ reference to Fig. 2 and Fig. 6. In

.20 . Embodiment 2, it is judged whether a DVD disk to be played
back is a writable DVD disk or not, in accordance with
existence of a sub-groove portion. Hereupon, fundamental
portions in Fig. 2 and Fig. 6 are common with those in Fig.
1 and Fig. 5, respectively. Therefore, in order to avoid

25 duplicated descriptions, the members or elements, which are



20 Embodinent 2, it is judged whether a DVD disk to be played back is a
writable DVD disk or not, in accordance with existence of a sub-groove
portion. Hereupon, fundamental portions in Fig. 2 and Fig. 6 are common
with those in Fig. 1 and Fig. 5, respectively. Therefore, in order to
avoi d 25 duplicated descriptions, the nenbers or elenents, which are 25
common with the both figures, are given thg sane reference nunbers, and
.then the description as to the nmenbers or elenents are omtted. As shown
in Fig. 2, in Enbodinment 2, the wobble 5 detecting neans 10, which is
provided in Enbodinent 1, is not provided. Instead of that, a sub-groove
portion detemmongwithnghkl BSr eV @eds, THYS, syh- gr oove rtion
detecting neans 11 generates and de ects a s?gﬁgﬁ%nfﬁ%ﬁ?t%%m%uﬁgg?ﬁﬁvﬁe
portion obtaiunedrsy oraridetheaustgE r Ye sl 81 , the tracking error signal
or the like. The other constructi on s & t%%?rle gtg tF\%t-a}:g"fetﬂ‘@miBVBSpI%E/er
accordi ng élerlwibosi sastodiffdg, 1). The concrete construction of the
sub-groove portion will be descried |later (see Fig. 6). Thus, in the DVD
pl ayer accordingaso shadi ngnpt @ th 15 _second .control .nmeans 9 includes
the protective condition judginé;negks i? i%ﬁ%oﬁﬁpéﬁ£a €7 gnkhe f repRkie
denodug at | offe t &R TmbSnkNAW t . ahd.the di sk judging neans 14 into

P o %%légl%%oﬁﬁﬁﬁ%%#fﬁ%Hé%ﬁ@dlﬁinFs1hmﬂﬁted.

whi ch a signal fromthe sub-groove por

Then, the ot eqhioeidadi ti o daidod ng, ¢ thaf, a sub~groove portion

detecting means 11 is provided. Thus, the sub-groove

portion detecting means 11 generates and detects a signal

from the sub-groove portion obtained from the focus error

10 signal, the tracking error signal or the like. The other

construction is as same as that of the DVD player acéording

to .Enjbodiment 1 .(Fig. 1). The concrete construction of the
sub-groove portion will be descried later (see Fig. e).

Thus, in the DVD player according to Embodiment 2, the

15 second control means 9 includes the protective condition

judging means 13 into which a signal from the demodulation

means 7 is inputted, and the disk judging means i4 into

which a signal from the sub-groove portion detecting means

11 is inputted. Then, the protective condition judging

20 means 13 extracts and judges a .code indiéating existence of

the copyright protection from the disk control information

in the detected signals which are demodulated, while the

disk judging means 14 judges whether the DVD disk is a .

writable DVD disk or not, in accordance with existence of

25 the signal from the sub-groove portion. The playback



20 neans 13 extracts and judges a code indicating existence of the
copyright protection fromthe disk control information in the detected
srgnal s which are denodul ated, while the disk judging means 14 judges
whet her the DVD disk is a witable DVD disk or not, in accordance with
exi stence of 25 the signal fromthe sub-groove portion. The playback 26
preventing nmeans 15 receives the judgenmepg results of the protective
condi tion judging nmeans 13 and the disk judging neans 14, and then
prevents the signal obtained by denpdulating the data information from
bei ng outputted from5 the output neans 8 if the data information is

protected byevehtingpyidghi apd ridedik@sDM i %dgém&ﬁht %%%tltlébroeyp‘gﬁ%pi f

the incident rays arrive at the sub-groove porti i cal pi €

noves to apradpatele RVNII N HPNE 23t e SYRar gove | ortlon in
_accordancepﬂnth the control 10 §?§ﬁ%ltfron??%e trac |ng erfor si ﬁﬂ

Ther ef or e, mebnBRy 105 al/&P. pgﬁ§ Lgrggeggge % re of tB _glﬁgvfdl

i nformati on such as the key in tion etc. T nMpossi the

sub- gr OOVedBﬁbthBtlﬁEgth@ !C%et% é]dr%la't o%ecéﬂo%e%% ers e&;@é’? V‘éq?];, a

15 write-once DVD di sk provi A sub groove

Flo. & 1 nchge DAl seddh OTi2 SHET A5 01 S lag,;;;fﬁtgqf&ﬁ<ﬁsﬁu§bqagggrn

i nformation regi on) ere is orne 5 -Sup ) A s A
pre?ﬁ;er”‘Bﬁg EQﬁ&EiSHtognth% gheO¥ep2di LR ?Q hpperpsLade 2 et &ipon, "L

of

the incident rays arrive at the sub-groove portion, the
optical pickup moves to an adjacent portion of the groove
via the sub-groove portion, in accordance with the control
10 signal from the tracking error signal. Therefore, it may be
also possible to make the read of the disk control
information such as the key information etc. impossible, by

pro&iding the sub-groove portion.
Fig. 6 is a partially sectioned perspective view of a
15 write-once DVD disk provided with a sub-groove portion. As
shown in Fig. 6, in the DVD disk 1b, on a surface of the
substrate 20 (Subaltern information region), there is formed
a sub-groove 24 which connects a predetermined position of
the groove 21 to  an inner side adjacent pbsition of the
20  groove 21. Thus, in the DVD'player, it is judged whether the
DVD disk is writable or not, in accordance with existence of
the sub-groove portion 24. At the occasion, in the
recording apparatus or the copying apparatus, it may be

possible to make the read of the key information impossible

25 by providing the sub-groove portion before the control



20 groove 21. Thus, in the DVD player, it is judged whether the DVD.disk
is wltable or not, in accordance with existence of the sub-groove portion
24. At the occasion, in the recording apparatus or the copying apparatus,
it may be possible to make the read of the key information inpossible 25
by providing the sub-groove portion before the control 27 information _
region for preventing the copy of the key7 information or the like. Then it
may be possible to strengthen the copy preventing function by noving the
pickup to the fornmer position after having passed through a certain 5

regi on. Hereupon, the pickup is noved by neans of another sub-groove

ortion whinffiormadiohhergytétp t&r t i dRiBhg PRSI | 8B, O RY PEENS, of the
Frack junp. As descri bed gbove, in ?ﬁg DVD pgéyer accoPglna to %nb%ﬁYnent

2, it is deh€ekmetibat her tdHe sulxgroov H@HtiQP %8 4, exists or not.. If_
t he sub-groove portion 24 is detected, é?t |s'ﬁudge tﬁgt P%ﬁsfﬁéﬁdlg% lis

Lo ik ThESSReE Sty ST bp A s iy L
oo TS EseCne B PO e SR I R Uit Bl o
B@Eﬁh?th?EG%FgégglE%%%Pédwﬂltﬁg&ﬁ%%%ﬂﬂ &l W LE by heafdls of ahother
sub-groove portion which 1leads the pickup to the former
position, or by means of the track Jump.
As described above, in the DVD player according to
Embodiment’ 2, it is detected whether the sub-groove portion
10 24 exists or not. If the sub-groove portion 24 is detected,
it is judged that the DVD disk 1 is a writable optical disk.
Then, if the data information is_protected by the copyright, .
thelplayback of the DVD disk is prevented. Therefore, an
illegal use of the DVD disk, which infringe the copyright,

15 may be effectively prevented in the physical or electrical

manner.
(Embodiment 3)
Hereinafter, Embodiment 3 will be described while
taking the case that a DVD disk. is played back,
20 fundamentally, with reference té Fig. 3 and Fig. 7. In
Embodiment 3, it is judged whether a DVD disk to be played
back 1is a writable DVD disk or not, in accordance with
whether a second subaltern information region (inner .
periphery side in comparison with a first subaltern

25 information region), which is different from a first



20 fundanentally, with reference to Fig. 3 and Fig. 7. In Enbodi nent .3, it
is judged whether a DVD disk to be played back is a witable DVD di sk or
not, in accordance with whether a second subaltern information region
(inner periphery side in conparison with a first subaltern 25 information
region), which is different froma first 28 subaltern information region
(ordinary subaltern information region)2g8is provided with a code
(hereinafter, referred to "disk judging code") indicating that the DvD
disk is. witable, or not. Hereupon, fundanental portions in Fig. 3 5 are
common with those in Fig. 1. Therefore, in order to avoid duplicated

descri pti ossbalhernethéosmat i eheregisn (Masﬂaﬁyesﬁeg‘g\?@rw FLHgBPﬁ{aP&’{;H
e

figures, are given the sanme reference nunbers, ™ and n the descrrpiion as.

to the merbgienpy ket ®E WitH t8dcoll AG SO ¢ i in
Enbodi ment 3, the disk judging neans lgoconggglngwgﬁgﬂggc%ﬁe%ﬁﬁﬁ?oFoneans

9 judges whaiBrr jt86if§Skcdyd9l NgiLQfES i chyy ndic S t the DVD disk
is witable, exigtséorgnot in %helsecgﬁgyg%baf¥§?n ?ﬁ orﬁgﬁio ls¥eg+%n, on

the basis Qtithe18) 982l nbpput t}pec}efu{p%@,t t}%nlj%m qulp%tét?l%égeg];lrg_%;fghf
e p (o [ 0

other construction is as sane as hat of t \ I*aye

ot ormat 1 on oot ance 1B FHRRR LA P R L et T R Rt VD

pl ayer accgydiag &&bf@@%ﬁgdnﬂaeéérfﬂgions, the members or elements,
which are common with the both figures, are given the same
reference numbers, and then the description as to the
members or elements are omitted.

10 As shown in Fig. 3, in Embodiment 3, the disk judging
means 14 composing the second control means 9 judges whether
the"disk judging code,.which indicates that the DVD disk is
writable, exists or not in the second subaltérn information
region, on the basis of the Signal inputted from the

15 demodulation means 7. The other construction is as same as
that of the DVD player according to Embodiment 1 (Fig. 1).
The concrete construction of the second subaltern
information region will be descried later (see Fig. 7).

Thus, in the DVD player according to Embodiment 3, the

20 protective condition judging means 13 composing the second
control means 9 extracts and judges a code iﬂdicating
existence of the copyright protection from the disk control
information in the detected signals which are demodulated, .
while the disk judging means 14 judges whether the DVD disk

25 is a writable DVD disk or not, in accordance with existence



ive condition judging nmeans 13 conposing the second control
ﬁgaggqgeg;tracts and judgesga gode indicating existence of the copyright ]
protection fromthe disk control information in the detected signals whic
are denodul ated, while the disk judging means 14 judges whether the DVD
di.sk 25 is a witable DVD disk or not, in accordance with existence 29 of
t he di sk judgi ng code. The pl ayback prevesting neans 15 receives 'Ejheh
judgenent fesults of the protective condition judging means 13 and the
di sk judging means 14, and then prevents the signal obtained by
denodul ating the data 5 information from being outputted fromthe output

. . O . . . Ct T he
means 8 if oft Hheladksk nfwdghig ofods. ProhechedyBYckhBregBXELQRt 200 fi o
DVD disk is witable. Fig. 7A and Fig. 7B are a pkaﬁ V|em1an§ ?nfgéﬁaf:gw
of a writeeordeddVixité skupgembaed reistihta %ﬁCOﬂ&Fie Sﬂp%égw"%hg%%tdf’é’k "
region, respectively. As shpn? in g!gﬁ Zég?nd ngb' géggp g ciphor od

th re g i medfns N1 31 ] NRhL ORy; | gi ne h

dat(:a;e ?nf o?%lgfr?dmm ch is recorded inlas rejégt%%ll ncjg {ngyer \;Ol t’hléhné\ glteBove

hf ot L on can bo Tond uS ST gor oA Py SBY <GBAPHUFRC HiBor FREI ofi2tagi on

information can be read using |light,

. . : i - ' i mai n
nf o mat Fon T egr on 56, ong oy aar s ek IR 3R dl o Medn Beit
located at tae iduted PREGARSEYoR! 98 'HEAUMAL 3 WM S rignt ang if
the DVD disk is writable.
Fig. 7A and Fig. 7B are a plan view and a side view of
a write-once DVD disk provided with a second subaltern
10 information region, respectively. As shown in Fig. 7A and
Fig. 7B, in the DVD disk 1c, there are provided a main
information region 26 for recording ciphered data
inférmation which is recorded in a recording layer within a
groove extending along a spiral track in such a manner that
15 the data information can be read using light, a first
subaltern information region 27 located at an inner
periphery side in comparison with the main information
region 26, and a second subaltern information region 28
located at an inner periphery side in comparison with the
20 first subaltern information region 27, wherein disk control
information including key information for deciphering the
data information is divided and recorded in the first and
second subaltern information regions 27,28, Hereupon, in . -

the second subaltern information region 28, there are formed

25 a disk judging code (for example, bar code) indicating that



20 first subaltern information region 27, wherein disk control information
i ncludi ng key information for deciphering the data information is divided
and recorded in the first and second subaltern information regions 27, 28.
Her eupon, in the second subaltern information region 28, there are forned
25 a di sk judging code (for exanple, bar code) indicating that 30 the DVD
disk is a witable DVD di sk, positional Beformation of the first subaltern
information region 27, and so on. Thus, in the DVD player, it is judged
whet her the DVD disk is witable or not, in accordance wi th existence of
the disk 5 judging code. As described above, in the DVD pl ayer according

to Enbodi et I¥D idisk idetacweiltabié hbyDt HesHj SkokiddbAE1CeReor%kShE OF
not in the second subaltern information region 28. |f the disk judging

code is detdctee ifirss jsidgetddmt ihhernOt P degfioh i572 Whigt abl e gpti cal
disk. Then, if the data information is protected by the copyright; the

pl ayback offhushe iBVRii ShvD Sppaguept ed. 1 hernefqe witid) egal | <khe
DVD di sk, which infringe the copyr?ght, nﬁ? bg%gfﬂg%?ij%%y prgggnggakin

the physicdls triekblbr beaholNAR ackbrtints RiPRABLESLHALE! beapyL! Leg
first subaltern information region is recorded in tﬁe maln- i ntormation

regi os, thgudigskg eeakrol information such as the key information or the
like may be illegally copied so that the ciphered data may be

dermodul at ed. HowevedesdFind® S@ed syhaldifl npipf %mépn according to‘
Embodiment 3, it is detected whether the disk judging code
exists or not in the second subaltern information region 28.
Iflthe disk judging code is detected, it is judged that the

10 DVD disk 1 is a writable optical disk. Then, if the data
information is protected by the copyright, the playback of

the DVD disk is prevented. Therefore, an illegal use of the

DVD disk, which infringe the copyright, may be effectiveiy
prevented in the physical or electrical manner. It is

15 probable that if an illegal first subaltern information
region is recorded in the main information region, the disk
control information such as the key information or the like

may be illegally copied so that the ciphered data may be
@emodulated. However, if the second subaltern information

20 region, which is located at the most inner position, is
formerly read, the normal position of the first ;ubaltern
information region can be identified in the present
invention so that the illegal copy may be prevented.
Hereupon) the key information may be recorded in the second

25 subaltern information region.



20 region, which is located at the nost inner position, is fornerly read,
the normal’ position of the first subaltern information region can be
identified in the present invention so that the illegal copy nay be
prevented. Hereupon, the key information nay be recorded in the second 25
subaltern information region. 31 (Enbodi nent 4) Hereinafter, Enbodi nent 4
wi |l be described while taking the case3that a DVD di sk is played back,
fundanmentally, with reference to Fig. 3 described above and 5 Fig. 8. In
Enbodi nent 4, it is judged whether a DVD disk to be played back is a
witable DVD disk or not, in accordance wth whether pre-pits exist in a
subal t er n i(Rintvodktmieort 4)egi on. As shown in Fig. 3, in Enbodi nent 4, the

di sk -judging 10 neans 14 conposing the second control means 9 judges

whet her the prélepidinabtiest, OEmBRUimBnthessufahyer Boi nfoLaRiy, hgn, on
the basis of the signal. inputted fromthe denndula?ion neansgg. %ﬁgigther

constructi eakisigas Sieee aaset hathad the. ph¥D phayer _%corpfﬂal'}%c{)‘) ggpﬁdi o
e

1 (Fig. 1). 15 The concrete construction of the pre-pitsw escfied

ot ect i ve condi T on | adar ng mesie Thetod it the il Wb
means 59 eXEﬁ@QtS.anQniEﬁ%%@iﬁeﬁ%d@,i@giQQtﬁﬁgged whether a DVD disk to
be played back is a writable DVD disk or not, in accordﬁnce
with whether pre-pits exist in a subaltern information
regioﬁ.

As shown in Fig. 3, in Embodiment 4, the disk judging

10 means 14 composing the second control means 9 jﬁdges whether
the pre-pits exist or not in the subaltern information
region, on the basis of the signal inputted from the
demodulation means 7. The other construction is as same as
that of the DVD player according to Embodiment 1 (Fig. 1).

15 The concrete construction of the pre-pits will be descried
later (see Fig. 8).

Thus, in the DVD player according to Embodiment 4, the
protective condition judging means 13 composing the the
second control means 9 extracts and judges a code indicating

- 20 existence of the copyright protection ffom the disk control
information in the detected signals which are demédulated,
while the disk judging means 14 judges whether the DVD disk
is a writable DVD disk or not, in accordance with existence |

of the pre-pits and pre-pit information. The playback

25 preventing means 15 receives the judgement results of the



20 existence of the copyright protection fromthe disk control information
in the detected signals which are denodul ated, while the disk judging
means 14 judges whether the DVD disk is a witable DVD disk or not, in
accordance with existence of the pre-pits and pre-pit information. The
playback 25 preventing neans 15 receives the judgenent results of the 32
protective condition judgi ng means 13 ang2t he di sk judging neans 14, and

t hen prevents the signal obtained by denodulating the data information
frombeing outputted from the output neans 8 if the data information is
protected by 5 the copyright and if the DVD disk is witable. Fig. 8 is a

partial | y protiectedepeoapdttiione MW mean¥ i { 8- ange {PD §j ided
wWith pre-pits. As shown in Fig. 8,if§the DVD diski(farnégiltghgé&gge

provi ded i meahes <dubal taard | theK Mapredeh sl ORpel t bst ; Thus, in
10 the DVD player, it is.judged whether the DVD m%ﬁ?ﬁ%? vé?%%lféiorgXot,

in accor dademodufl bt éXgStRECa@h LiREFRMAT iBht S i PSGL gboye, in

t he DVD pl ayer according to Enbodi nent i, it‘%%‘é@?%gféﬁﬁﬁﬁgg%%$ ¥ﬁgm-

pre-pits 28hexiosittputd nean’ots i Prt PReSHRALL i.nfermati.on region. Lf_ the

pre-pits 29 are detected, it is judged ?haﬁﬁgﬁg%ﬁgﬁ i SK fﬁé&%ﬁk%éiPﬁble

optical diske Ebpﬁribﬁttéwddﬁf atﬁ@fwﬁraai%p iﬁs] wﬁfrtoébelcé[ ed by the copyright,
. ere

t he pl ayback of the DVD disk is prevente ore, ‘an illegal use of
t he DVD di sk, WFEQU 8 is a partially sectioned perspective view of a
write-once DVD disk provided with pre-pits. As shown in Figq.
8, in the DVD disk 1d, pre-pits 29 are provided in the
subaltern information region of the substrate 20, Thus, in
10 the DVD player, it is 3judged whether the DVD disk is
writable or not, in accordance with existence of the pre-
pits 29.
As described above, in the DVD player according f&
Embodiment 4, it is detected whether the pre-pits 29 exist
15 or not in the subaltern information region. If the pre-pits
29 are detected, it is judged that the DVD disk 1 is a
writable optical disk. Then, if the data information is
protected by the copyright, the playback of the DVD disk is
prevented. Therefore, an illegal use of.thé DVD disk, which
20 infringe the copYright, may be effectively prevented in the
physical or electrical manner. |
(Embodiment 5)
Hereinafter, Embodiment 5 will be described while

taking the «case that a DVD disk is played Dback,

25 fundamentally, with reference to Fig. 4. In Embodiment 5,



20 infringe the copyright, may be effectively prevented in the physical or
e?ectiica? nanner.p{Engodinent 5) Hereinafter, Enmbodiment 5 will be
described while taking the case that a DVD di sk is played back, 25
fundamental Iy, with reference to Fig. 4. In Enbodinment 5, 33 it is judged
whet her a DVD disk to be played back is a witable DVD disk or not, on the
basis of a plurality of elenments in the 33 oup of a wobble, a sub-groove
portion, a disk judging code and pre-pits. Hereupon, fundanental 5
portions in Fig. 4 are common with those in Fig. 1. Therefore, in order to
avoi d duplicated descriptions, the nenbers or elenents, which are conmon

. ) i . . : he
with the both flisguiedged awdiegiheen & heveareiief epense pugbe S’ba%ﬁfj tpen t
description as to the nmenbers or elenents are omtted. %g gs shown™In Fig.
4, in EnbodinetdbEe DWD WhlHN eor dabet idiy fRENSaLIsi HAr PV (iﬁgail +SANE: as
the case of Enbodinment 1, and further the sub-groove portiron dete tl?%e

means 11 i sejemanitedinsthamgyrasgt i CasHoRh1 EMQUisiRNL  30ve MILER 8k,
di sk judgindpﬁeans 14 conpggangpthe second 15 controlbneanswg can jdd

exi stence afisachwigihe dictle budol Boocadesand e ALSPi Ly a5 same as the

case of Enbodi nents 3, 4. The_other construction is & sdme I t he
DVD player meeoighdg itrp Erliéofh Eentrl (Ebfimod) .wJT_I' S’tl‘llcpset heinDVI%i%.ayeir.
I

according to Enbodi nment 5,
Therefore, in order to avoid duplicated descriptions, the
members or elements, which are common with the both figures,
are given the same reference numbers, and then the
description as to the members or elements are omitted.

10 As shown in Fig. 4, in Embodiment 5, the wobble
detecting means 10 is provided as same as the case of
Embodiment 1, and further the sub-groove portion'détecting
meéns 11 is provided as same-as the case of Embodiment 2.
Moreover, the disk judging means 14 composing the second

15 control means 9 can judge existence of each of the disk
judging code and the pre-pits as same as the case of
Embodiments 3,4. The other construction is as same as that
of the DVD player according to Embodiment 1 (Fig. 1).

Thus, in the DVD player according to Embodiment 5, it

20 is.judged whether the DVD disk 1 is a writable DVD disk or
not, on the basis of a plurality of elements in the group of
existence of the wobble, existence of the sub-groove portion,
existence of the disk judging code and existence of the pre-.

pits. Therefore, the accuracy of the judgement of the disk

25 type may be improved in comparison with the cases of



20 is judged whether the DVD disk 1 is a witable DVD disk or not, on the
basis' of & plurality of elements in the group of existence of the wobble,
exi stence of the sub-groove portion, existence of the disk judgi ng code
and exi stence of the pre-. pits. Therefore, the accuracy of the judgenent
of the disk 25 type may be inproved in conparison with the cases of 34
Enbodi nents 1 to 4 so that an illegal us&4of the DVD di sk, which infringes
the copy right, may be prevented nore effectively. As described above, in
the optical disk according to 5 the present invention, it is detected at

| east one of whether the groove is provided with the wobble or not,

whet her t hémhaishilntegrtis iInftos Nt 5onthagi @R 119 IR degk W £ hept hgypulrgroove
portion which connects the predeternined portion of the groove to thé

adj acent poittiiadn dhfirieggsootBe 10c notj grgnd Wﬂﬁ}h t QEE subaltern
information region, whichis diffgégnt f?onﬁthe org#%agﬁfgu g?@%r#O%e

i nformat i oreffleegiisely.i s provided with the code indicating that the
optical disk is witable. If at |east one of the wobble, the sub-groove

portion and the randeessriiRiechBve] t iinS i | ydoedaihat; hhe, optical disk is
witable. Then, if the data inforna#ion I'S pggtg%%egﬁﬁvpt%%gé% @??gﬁ?, t he

AR o R Y e
prevent ed whethRPhygéCrddve is provided with the wobble or not,
whether the subaltern information region is provided with
the sub-groove portion which connects the predetermined
portion of the groove to the adjacent portion of the groove
10 or not, and whether the second subaltern information region,
which is different from the ordinary subaltern information
region, is provided - with the code indicating thaf the
optical disk is writable. If at least one of the wobble,
the sub-groove portion and the code is detected, it is
15 judged that the optical disk is writable. Then, if the data
information is protected by the copyright, the playback or
copy of the optical disk is prevented. Therefore, an
illegal use of the optical disk, which infringes the
copyright, may be effectively prevented in the physical or

20 electrical manner.

Industrial Applicability
As described above, the optical disk, the apparatus for .
playing back and apparatus for copying the optical disk,

25 and the method of preventing the illegal use of the optical



20 el ectrical manner. Industrial Applicability As described above, the
optical disk, the apparatus for. playing back and apparatus for copying

t he optical disk, 25 and the nethod of preventing the illegal use of the
optical 35 disk according to the present invention, are useful as an
optical apparatus which can effectively prevent the illegal use of the DVD

di sk or other optical disks in physical 86 electrical manner, and
particularly are suitable for using S as a neans to propagate intell ectual
wor ks such as images, voices or the like while protecting the copyrights
thereof. 36 CLAIMS 1. An apparatus for playing back an optical disk having
a groove, dhAkctrqaenidides to mihe ipexerst | Diveeeion, | aruhiyel g phergd data
information is recorded in the groove, and a 5 subaltern infornation region
for recordPR§idrik apparaths whiehraiarore f fisd tididig, Wex}éﬁtofﬁ?éiﬂ‘léﬁé
deci phering the data information; which conprises: a protective condition
j udgi ng neraas fodr fhelgbvipg diBet her dtreedabati r [Walg IS ect.ed by a
copyright or 10 not on the basis of the d?giaignggorgiﬁ?%néﬁggéﬁ?%mﬁga t he
dat a i nf or ehecbnicsal phayedrbaciid apdiskcn 1£hgi W9, PEANS, 4 udgi_ng_ whet her
the optical disk is witable or ﬁ%t onI%he ﬁés?gso%%égﬁégb'ﬁggi TN

5 as a means to propagate intellectual works such as images,

voices or the like while protecting the copyrights thereof.



t han the disk control information when the data information 15 is pl-ayed
back; " and ‘a di sk pl ayback preventing nmeans for preventing the optical disk
fron1be|ng pl ayed back if it is judged that the data information is
protected by the copyright by the protective condition judging neans and
it is judged that the 20 optical disk is witable by the disk judging
means. 2. The apparatus for playing back3@ he optical disk according to
claim1l1, vwherein the optical disk is a wite- once optical disk. 3. The
apparatus for playing back the optical disk 25 according to claim 2,
wherein the di sk playback preventing 37 neans prevents the optical disk
from bei ngClohBY8d back by preventing the data information from being
deci phered. 4. The apparatus for playing back the optical disk according

to any onelof chaiappdratus, fehepthpihbhendirKand obtdghng n t
whet her the groove is provided m?thpa gobb |l e 8? ggt andd?%%n§53§5§££fhat

the opticajrebwd, | whivhi tidlllades thenwohblie dosrdeties! e :f TQS riat us
for playing back the optical disk according to any one'% cl alns
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information region is provided with a sub-groove por
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or not, and then judges that the opfical
information including key information for deciphering the
data information, which comprises:

a protective condition 3judging means for judging
whether the data information is protected by a copyright or

10 not on the basis of the disk control information when the
data information is played back;

a disk judging means for judging.whether the optical
disk is writable or not on the basis of other information
than the disk control information when the data information

15 is played back; and

a disk playback preventing means for preventing the
optical disk from being played back if it is judéed that the
data information is protected by the copyright by the
protective condition judging means and it is judged that the

20 optical disk is writable.by the disk judging meaﬁs.
2, The apparatus for playing back the optical disk
according to claim 1, wherein the optical disk is a write-
once optical disk.
3. The apparatus for playing back the optical disk

25 according to claim 2, wherein the disk playback preventing



is witable if the sub-groove portion is detected. 15 6. The apparatus for
pl ayi hg back the optical disk according to any one of clains 1 to 3,
wherein the disk judging neans detects whet her another subaltern
information region provided on the optical disk, which is different from
said subaltern information region, is provided with a code 20 indicating
that the optical disk is witable, 'or ngty, and then judges that the
optical disk is witable if the code is detected. 7. The apparatus for

pl ayi ng back the optical disk according to any one of clainms 1 to 3,
wherein the disk 25 judging neans detects at | east one of whether the

groove is hdapsovbrtetentid htide WORRI @0 dNQ) f@@ﬁhﬁéih.eﬁﬁﬁﬁg&e%gck by ¢ 4

information region is provided with a sub-groove portro ch”conn

predet er ni pedvearlingntak LHeA0%ALYenLP;aR F?Qi'na Sffﬁgpé?é&%ﬁﬁ‘%f%gt he groove

or not, and whether another. 5 subaltern informatiron regi vided on the
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opt 1 ol di Jg s Hene e o sy R e (P riage et Cope cal
di sk havi ngogpARi Nhr not, and then judges that the optical disk is
writable if the wobble is detected.
5. The apparatus for playing back the optical disk
according to any one of claims 1 to 3, wherein the disk

lQ judging means detects whether the subaltern information
region is provided with a sub—groeve portion which connects
a predetermined portion of the groove to an adjacent portion
of the groove or not, and then judges that theleptical disk
is writable if the sub-groove poftion is detected.

15 6. The apparatus for playing back the optical disk
according to any one of claims 1 to 3, wherein the disk
judging means detects whether another subaltern information
region provided on the optical disk, which is different from
said subaltern information region, is provided with a code

20 indicating that the.optical disk is writable, or not, and
then judges that the optical disk is writable if the code 1is
detected.

7. The apparatus for playing back the optical disk .

according to any one of claims 1 to 3, wherein the disk

25 judging means detects at least one of whether the groove is



information region for recording the ciphered data 15 information and a

subal‘tern i nf or
i'ncl udi ng key i
t he appar at us

20 whet her the
basis of the di

mation region for recording disk control information
nformati on for deciphering the ciphered data information,
conprising: a protective condition judging neans for judging
data information is protected by a copyright or not on the
sk control information whegn the data information is copied,

and a di sk copy preventing neans for preventing the data infornmation
recorded in the first optical disk frombeing 25 copied to the second

optical disk if

it is judged that the 39 data information is protected by

the copyrighbvbied hewi PR ot gCtNsprLONdLt i %ﬂ,“d%ﬂ‘%cﬂﬁnscheg' %ﬁ?a par at us
claim 8, erélrn the second

for copying the optical disk according to
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which is different from said subaltern information region,
is provided with a code indicating that the optical disk is
writable, or not, and then judges that the optical disk is
writable if at least one of the wobble, sub-groove portion
and the code is detected.

8. An apparatus for copying ciphered data information
recorded in a first optical disk to a second optical disk of
writable type, thé. first optical disk having a main
information fegion for recording the ciphered data
information and a subaltern infofmation region for recording
disk control information including key information for
deciphering the ciphered data information, the apparatus
comprising:

a protective condition Jjudging means' for Jjudging
whether the data information is protected by a copyright or
not on the basis of the disk control information when the
data information is copied; and

a disk copy preventing means for preventing the data .
information recorded in the first optical disk from being

copied to the second optical disk if it is judged that the



track, in such a manner that the data information can be 15 read using
light; a first subaltern information region located at an inner periphery
si"de in conparison with the main information region; and a second
subaltern. information region |ocated at an 20 inner periphery side in
conmparison with the first subaltern information region, wherein a disk
control information recorded in a subaltgon information region of a read
only optical disk is prevented frombeing copied to the first subaltern
information region, 25 by dividing disk control information including key
40 information for deciphering the data information into two parts, and

recordi ng tdutaarinFormatthenf i 15t ppbaLLeLy fotfﬂ@t g@@:e%]hqp nd étflrllx%d- K
V- " The opti ¢ is

second subaltern information region, respective

accor di ng tgradedtivkl conagieion Sﬂﬁgiﬁﬁth%?hsdiSk is a wite-once optica
di sk. 13. The optical disk according to claim 12, wherein the disk control

i nformati om i nclpayd ' if A r ci_phey.ing the data
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di sk arcor ¢igid daQ @qgxone of claims 11 to

10. The apparatus for copying the optical disk according.to
claim 8 or 9, wherein the disk copy preventing means
prevents the data information from being copied by
preventing the data information from being deciphered.

10 11. An optical disk of writable type comprising:

a main information region for recording ciphered data
information, the data information being recorded in a
recording layer within a.groove extending along a spiral
track, in such a manner that the data information can be

15 read using light;

a first subaltern information region located at an
inner ©periphery side in comparison with the main
information region; and

a second'subaltern_informatibn region located at an

20 inner periphery side in comparison with the first subaltern
information region, wherein |

a disk control information recorded in a subaltern
information region of a read only optical disk is prevented
from being copied to the first subaltern information region,

25 by dividing disk control information including key



13, wherein the disk control information in the first 15 subaltern

i nformation region and the disk control information in the second subaltern
i rif or mat i on region are formed by neans of different recording nmethods to
each other. 15. The optical disk according to claim14, wherein the disk
centrol information in the first subaltern information 20 region is forned
by nmeans of pre-pits. 16. The optical di sk according to claiml4, wherein
the disk control information in the second subaltern information region
is formed by neans of a laser trimmng process. 17. An optical disk of
witable type conprising: 25 a main information region for recording

ci phered daimfdﬁmhnionmmdﬂﬂueéfﬁhéE&ﬁgiBﬁ@r@@H&”ﬁﬁ%ﬂfﬁbﬁﬁ&?rgﬁgoi%d%

recording layer within a groove extending along a spiral trac I'n such a
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subaltern information region | ocated at an inner periphery side’i _
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the first stbgld®f NredPebpioenytion region, wherein disk control
i nformation recoréeﬁeigea subaltern information region of a read only
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optical disk is a write-once optical disk.
13. The optical disk according to claim 12, wherein the
disk control information including the key information for
deciphering fhe data information is recorded in the first
10 subaltern information region, while at least positional
information of the first subaltern information region is
recorded in the second subaltern information region.
14; The optical disk according to any one of claims 11 to
13, wherein the disk control information in the first
15 subaltern information region and the disk control
information in the second subaltern information region are
formed by means of different recording methods to each other.
15. The optical disk according to claim 14, wherein the
disk control information in the first subaltefn information
20 region is formed by means of pre-pits.
16. The optical disk according to claim 14, wherein the
disk control information in the second subaltern information
region is formed by means of a laser trimmning process.

17. An optical disk of writable type comprising:

25 a main information region for recording ciphered data



or to the nmain information region, by providing a sub 15 groove portion,

whi ch® conriects a predeterm ned portion of the groove to an ‘adjacent
pbrtion of the groove, in the first subal tern information region. 18. The
optical disk according to claim17, wherein the optical disk is a
weite-once optical disk. 20 19. A nethod of preventing an illegal use of an
optical disk having a groove, which inclgagdes a main information region in
whi ch ciphered data information is recorded in the groove, and a subaltern
information region for recording disk control information including key
information for 25 deciphering the data information, which conprises the

steps 42 ofinfditgithiomhettes  tde Hatid Ag¥n@ @l o 'i%qo[]?ée%%fd’e&)yvﬁnen 3 he

copyright - or not on the basis of the disk contro ormat1 on
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data information is protected b? the cgbyrlg t an ?ﬁé ﬂﬁf(ﬂRQCgfndl§k !sk-
witable. 2Qadhesy 1f; preventing the illegal use of the optical dis
according to claim19, erein the. optical disk is a wite-once optical

di sk. s a first subaltern information region located at an
inner periphery side in comparison with the main
information region; and

a second subaltern information region located at an
inner periphery side in comparison with the first subaltern

10 information region, wherein

disk control information recorded in a subaltern
information region of_a read only optical disk is.prevented
froﬁ being copied to the first subaltern information region
or to the main information region, by providing a sub-

15 groove portion, which connects a predetermined portion of
the groove to an adjacent portion of the groove, in the
first subaltern information region.

18. The optical disk according to claim 17, wherein the
optical disk is a write-once optical disk.

20 19. A method of'preventing an illegél use of an optical
disk having a groove, which includes a main information
region in which ciphered data information is recorded in the
groove, and a subaltern information regioﬁ for recording .
disk control information including key information for

25 deciphering the data information, which comprises the steps



21. The nethod of preventing the illegal use of the optical 15 disk
according'to claim 20, wherein the optical disk is prevented from being
prayed back by preventing the data infornmation from being deciphered. 22.
The net hod of preventing the illegal use of the optical disk according to
any one of clainms 19 to 21, wherein said 20 other information than the

di sk control information is such informat42on of whether the groove is
provided with a wobble or not, while it is judged that the optical disk is
witable if the. wobble is detected. 25 23. The nethod of preventing the
illegal use of the optical 43 disk according to any one of clainms 19 to 21,
wherei n saiaf: other information than the disk control information is such

i nformati on of whether the subaltern information region is provided with a.
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to.an adjacent portion of the groove or not e it
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regi on,
the Dbasis of other information than the disk control

information; and
preventing the optical disk from being played back if
the data information is protected by the copyright and the
10 optical disk is writable.
20. The method of preventing the illegal use of the optical
disk according to claim 19, wherein the optical disk is a’
write-once optical disk. |
21. The method of preventing the illegal use of the optical
15 disk according to claim 20,. wherein the optical disk is
prevented from being played back by preventing the data
information from being deciphered.
22. The method of preventing the illegal use of the optical
disk acCordihg to any one of claims 19 to 21, wherein said-
20 other iﬁformation than the disk control information is such
information of whether the groove is provided with.a wobble
or not, while
it is judged that the optical disk is writable if the
wobble is detected.

25 23. The method of preventing the illegal use of the optical



is provided with a code indicating that the optical disk is 15 witable,
or not, while it is judged that the optical disk is witable if the code
is detected. 25. The nethod of preventing the illegal use of the optical
di sk according to any one of clainms 19 to 21, wherein said 20 other

i nformation than the disk control information is at |east one in such
informati on set of whether the groove i 43provided with a wobble or not,
whet her the subaltern information region is provided with a sub-groove
portion which connects a predeterm ned portion of the groove to an 25
adj acent portion of the groove or not, and whether another 44 subaltern

i nf or mat i Oaiéﬁgia@&o%iiﬁﬁ ke didyf et f ré’mﬁﬁdlgs%t&a'zﬁ‘?r %}é}fda?i;rgﬂ.{:és%’
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of the groove or not, while
it is Jjudged that the optical disk is writable if the
sub-groove portioh is detected.
24. The method of preventing the illegal use of the optical
10 disk according to any one of claims 19 to 21, wherein said
other information than the disk control information is such
information of whether another subaltern information region
which ié different from said subaltern information region,
is provided with a code indicating that the optical disk is
15 writable, or not, while
it is judged that the optical disk is writable if the
code is detected.
25. The method of preventing the illegal use of the optical
disk according to any one of claims 19 to 21, whérein said
20 other information than the disk control information is at
least one in such information set of whether the groove 1is
provided with a wobble or not, whether the subaltern
information region is provided with a sub-groove portion

which connects a predetermined portion of the groove to an

25 adjacent portion of the groove or not, and whether another



i nformation, the method conprising the steps of: 15 judgi ng whet her the
data information is protected by a copyright or not on the basis of the
dirsk control information; and preventing the data i nformation recorded in
the first optical disk frombeing copied to the optical disk of 20
witable type if the data information is protected by the copyright. 27. A
met hod of preventing an illegal use of angpptical disk of witable type
having a main information region for recording ciphered data information
which is recorded in a 25 recording layer within a groove extending along a
spiral r 45 track in such a manner that the data information can be read

using |1 hisusaltess SbathaeRohn'UgRld opniggl 9 keealed ot ani nner,

peri phery side in conparison with t mal n" I nf orma
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first subalieidt one of the wobble, the sub-groove and the code is
detected.
26. A method of preventing an illegal use of optical disks
when ciphered data information recorded in a first optical
disk is copied to a second optical disk of writable type,

10 the first optical disk having a main information region for
recording the c;phered data information and a subaltern
infofmation region for rec&rding disk control information
including key information for deciphering the ciphered data
information, the method comprising the steps of:

15 judging whether the data information is protected by a
copyright or not on the basis of the disk control
information; and

preventing the data information recorded in the first
optical disk from being copied to the optical disk of

20 writable type if the data information is protected by the
copyright. |
27. A method of preventing an illegal use of an optical
disk of writable type having a main information region for .
recording ciphered data information which is recorded in a

25 recording layer within a groove extending along a spiral



information region by nmeans of pre-pits. 28. A nethod of preventing an
illegal use of an optical 15 disk of witable type having a main

i Af ormation region for recording ciphered data infornmation which is
recorded in a recording layer within a groove extending along a spiral
tyack in such a manner that the data information can be read using light,
a first subaltern information region 20 l4ggcated at an i nner periphery side
in conparison with the main information region, and a second subaltern
information region |ocated at an inner periphery side in conparison wth
the first subaltern information region, the nethod conprising the step of:

25 preventitgadk skncaudiol ai rfonet i @Hafe(t(i‘fede&'aff ga
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with the first subaltern information region, the method
comprising the step of:
preventing disk control information recorded in a
subaltern information region of a read only optical disk
10 from being copied to the first subaltern information region
of the optical disk of writable type, by previously forming
the disk control information of the first subalterﬁ
information region by means of pre-pits.
28. A method of preventing an illegal use of an optical
15 disk of writable type having a main information region for
recording ciphered data information which is recorded in a
recording layer within a groove extending along a spiral
track in such a manner that the data information can be
- read using light, a first subaltern information. region
20 located at an innef pefiphery side in comparison with the
main information region, and a second subaltern inf;rmation
region located at an inner periphery side in comparison
with the first subaltern information region, the method .
comprising the step of:

25 preventing disk control information recorded in a



recording layer within a groove extending along a spiral track in such a
manner that the data information can be 15 read using light, a first
subaltern information region |ocated at an inner periphery side in
conparison with the main information region, and a second subaltern
iRformation region |located at an inner periphery side in conparison wth
the first subaltern information region, g6e nethod 20 conprising the steps
of : preventing disk control information recorded in a subaltern
information region of a read only optical disk frombeing copied to the
first subaltern information region of the optical disk of witable type,

by previ oustipal bernng riXo driket b5k regAbholo# N OERLd 0F, £F RSty
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spiral subaltern information region.
29. The method of preventing the illegal use of the optical
disk according to any one of claims 26 to 28, wherein the
optical disk is a write-once optical disk.

10 30. A method of prevenfing an illegal use of an optical
disk of writable type having a main information region for
recqrding ciphereq data information which is recorded in a
recording layer within a groove extending along a Spiral
track in such a manner that the data information can be

15 read using light, a first subaltern information region
located at an inner periphery side in comparison with the
main information region, and a second subaltérn information
region located at an inner periphery side in comparison
with the first subaltern information region, the method

20 comprising the steps of:

preventing disk control information recorded in a
| subaltern information region of a read only optical disk
from being copied to the first subaltern information region

of the optical disk of writable type, by previously forming

25 the disk «control information of the first subaltern



track in such a manner that the data information can be read using lLight,
a first subaltern infornation region 15 |ocated at an inner periphery side
in conparison with the main information region, and a second subaltern
information region |ocated at an inner periphery side in conpari'son wth
thRe first subaltern information region, the nmethod conprising the steps
of : 20 preventing disk control informatign recorded in a subaltern
informatidn region of a read only optical disk frombeing copied to the
first subaltern information region of the optical disk of witable type,
by providing a sub- groove, which connects a predeterm ned portion of the

25 groove imfanmaﬁiaﬁeﬁégp@ﬁtbgnm@gnghgfgbggu?i kN the first 48 subaltern
i nformation regi on; judgi ng whether the data nFanation recorded in the

optical disk of witsbligikyPEhkEhBEOt i ght _or nat .on the
basi's of the disk contr%l % infornatﬁ%%;?g?%¥dgﬁf§%8¥%%g?iF§F°§aﬁglﬂé¥n

| nf or mat | orhe r egpoicathenifdle 4 a v@fﬁﬂ%%aiye B alsa%/%&ﬁg%% ; Qaing’ryor fat i on

preventing t he opti cal disk from bel ng ack i _ |
(ot esiomp g convnght o3 e T cletl RGN LB Dedue,
:j: Isggsa: Su?eﬁ%?‘ﬁrﬁl%r&oﬁt ?%tacio(i@edd ! -Sl-h' §§e T lerSthI:Et hsou acfte%rne\/%gtflor}?nattggn
region when the data information is pléyed back; and
preventing the optical disk from being played back if
the data information is protected by the copyright.
31. A method of preventing an illegal use of an optical

10 disk of writable type having a main information region for
recording ciphered data information which is recorded in a
recording layer within a groové extending 'albng a spiral
track in such a manner.that the data information can be
read using light, a first subaltern information region

15 located at an inner periphery side in comparison with the
main information region, and a second subaltern information
region located at an inner periphery side in comparison
with the first subaltern information region, the method
comprising the steps of:

20 preventing disk control information recorded in a
subaltern information region of a read only opti;al disk
from being copied to the first subaltern information region
of the optical disk of writable type, by providing a sub- .

groove, which connects a predetermined portion of the

25 groove to an adjacent portion of the groove, in the first



di sk according to claim32, wherein the optical disk is prevented from
bei ng pl ayed back by preventing the data 15 information from bei ng
deci pher ed.
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subaltern information region;
judging whether the data information recorded in
the éptical disk of writable type is protected by a
copyright or not on the basis of the disk control
5 information recorded in the first subaltern information
region when the data information is played back; and
preventing the optical disk from being played back if
the data information is protected by the copyright. |
32. The method of preventing the illegal use of the optical
10 disk according to claim 30 or 31, wherein the optical disk
is a write-once optical disk.
33. The method of preventing the illegal use of the optical
disk according to claim 32, wherein the optical disk is
prevented from being played back by preventing the data

15 information from being deciphered.



