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Techni cal Fi @ w@ m@ﬂ ent i nvention relates to an opticalzqiMR(

recording/r paratus and a recording nethod, for the optical
di sk, in par ates to a circular optical disk in which record
srgnals such as ﬁﬂﬁ@es or 10 voices are ciphered and recorded in order to
protect literary properties fromillegal copies thereof, and to an
apparatus for and a nmethod of reproducing and/ or recording the record

signals fromto the optical di 9gsckbrgaglground Art In general, in a DVD
(Digital Versatile Disk) on the market, in which a novie, nusic or the

like is coppectrd OreKOrdethp dREéORﬁE vﬁ%@%bqgéﬁﬁxn ﬁ%?%éﬁiﬁ% v0|ce or

the like is ciphered and recorded |n or der

propertresRﬁcggbmhbegng@@pygk1dp¥ pdgely in order to protect the
copyright thereof. Thus, when t |s reproduced using a DVD

repr oduci ng appar at us, t he. DVD reprodu0|ng apparatus reproduces it by
reading key information recorded in a control data area of the DvD, and

5 Technical Field
The present invention relates to an optical disk, and
a record1ng/reproduc1ng apparatus and a recording method,
for the optical dlsk, in particular, relates to a circular
optical disk in which record signals such as imades or
10 voices are ciphered and recorded in order to protect
literary properties from illegal copies thereof, and to en
apparatus for and a method Of.feproducing and/or recording.

the record signals from/to the optical disk.

15 Background Art
In.general, in a DVD (Digital Versatile bisk) on the
market, in which a movie, musie or the like is collected
(recorded), data information such as an image, voice or the
like is ciphered and recorded in order. to protecf literary
20 properties from illegal copies thereof, namely in order to
protect the copyright thereof. Thus, when the DVD is
reproduced using a DVD reproducing apparatus, the,_DVD
reproducing ~apparatus reproduces it' by reading key
information recorded in a control data area of the DVD, and

25 deciphering the ciphered data information using  the key
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25 Heciphering the ci phered data information using the key 2 6 MAY %qu ﬁ
.information to reconstruct the original inmage, voice or the like. 2.6 MAY 2006
Herei pafter, a conventional DVD and a DVD reproduci ng apparatus of the
above-nentioned type will be concretely 5 described. Hereupon, a DVR- R
(i.e. wite-once DVD), which is an exanple of the DVD, will be described.
Fig. 4 is a perspective view show ng a rough construction of a
conventional DVD-R In Fig. 4, 101 denotes a DVD-R 102 denotes a nain
information area of 10 the DVD-R 101. Data information such as an i mge,

ot ot an e Doyt SRR EEbEECERE, B iRat, RER Y i o i o

area 103 r ds di sk production information and physical formt
informati on including key 15 informati on for deci phering the data

information recgrded 4n the nmain infornmati area 102, Hereupon, the
control data %&%& 4% 1 RaFBEVEPR éoﬁﬁéiﬁkﬂ1%ﬁdtﬁeDyﬁnéﬁpﬁﬁﬁqumiy

side. in the DVD-R 101. .Iln the DVD-R. 101, spiral groove with a wobble is
formed fr &%H?é%%ﬂfeﬁ%o RUCE ﬁh%?’?"@?&élf’&eghetm? er""lgér i DR eEpnsicesedwer t he
both_. are 102%%%?' Thus, the datiﬁ nformation is recorded in the
recordi ng SCRGEALS t h GroBRen Her DYFGR  tree add¥ £58-once DVD), which

is an example of the DVD, will be described.

Fig. 4 is a perspective view showing a rough
construction of a conventional DVD-R. In Fig. 4; 101
dendtes a DVD-R. 102 denotes a main information area of

10 the DVD-R 10l1. Data information such as an imége, voice or
the like is generally ciphered and recorded in the main
information area 102; 103 denotes a control data area.
The control data area 103 records disk prqduction
‘information aﬁd physical format information including key

15 information for decipheriné-thé data information recorded
in the main information area 102. Hereupon, the control
data 'area. 103 is 1located at a position of the inner
periphery side. in the DVD-R 101. In the DVD-R 101, a
spiral groove with a wbbble is férmed from the inner

20 periphery side to the outer periphery side over the both
areas 102,103. Thus, the data information’is recorded in
thé recording layer of the groove. Hereupon, the address
informatioﬁ, the disk recording condition or the like has

‘been previously recorded on the substrate in the form of an

25 inter-groove pre-pit.



i nf ormation, the disk recording condition or the |like has been previously
.recorded on the substrate in the formof an 25 inter-groove pre-pit. 2 6

MAY 2006 3 Fig. 5 is a block diagramshow ng a rough consg&gqﬁ&omwiof. a
conventional DVD reproducing apparatus. In Fig. 5, 101 d tes the DVD
101. The DVD 101 records the data inforgation such as an inage or voice to
be reproduced. 5 104 denotes an optical pickup. The optical pickup 104
reads record signals of the DVD 101 using | aser rays. 105 denotes a
transfer controller. The transfer controller 105 noves the optical pickup

104 in the radi ghgdi 5eglki-@n i L.p: .order e e record
signgls at arbitrgry 1%%pgéF?Fg%2%gﬁE¥Eg}D dﬁ}ﬁ? ﬁoﬁég%%ogggégrﬁ?gkoﬂntor
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circuit. The first control circuit 107 cont i ca

th t CRMIY. 0 d di . 108 15 d t
arrgl | f ir:p'si%e arrpltic%‘gi th%Ogm?]rrpﬂPP?esl ?E‘gn%s\?%n;lﬁg W‘ﬁ%ﬁgﬁag Cébe t(;igead
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signals or thgsl LK€, WNsGn31E of the DVD 101 using laser rays. 105
denotes a transfer controller. The transfer controller 105
moves the optical pickup 104 in the radial direction of the
DVD 101 in order to read the-record Signals at arbitrary
10 positions on the.ﬁVD 101. 106 denotes a disk motor. The
disk motor 106 rotates the DVD 101.
107 denotes -a first control «circuit. The first
control circuit 107 controls the opticai pickup 104, the
transfer controller 105 and the disk motor 106. 108
15 denotes an amplifier. - The amplifier 108 amplifies the
signals, which have been read by the optical pickup 104.
109 denotes a second control circuit. The output signals
of the amplifier 108 are inputted into the second control
circuit 109. Based on the signals, thé second control
20 circuit 109 generates servo signals such as focus error
signals, tracking error signals or the 1like, which are
required when the optical pickup 104 reads the record
signals of the DVD 101, and then outputs them to the first
control circuit 107. Meanwhile, the second control circuit

25 109 digitizes (makes binary) the input signals of analog



requi red when the optical pickup 104 reads the record signals of the DVD
. 101, and then outputs themto the first control circuit 107. Meanwhil e,
the second control circuit 25 109 digitizes (nakes binary) the input
signals of analog 4 type. 2 6 MAY 2006 110 denotes a denodul h @g, CUIt.
The denodul ation circuit 110 analyzes thge signals, which hd e ead
from the DVD 101 to be digitized, while It reconstructs the data 5

i nformati on such as the original imge or nusic. 111 denotes a system

control circuit. The systemcontrol «circuit ill wholly controls the DVD
reproduci ngygpparatus. Hereinafter, actions of the DVD reproducing
apparatus having the above-nentioned construction will be described. 10

When the DVD 10% 100 ddieo i8¢ KE! dbRoleh! %%gqedcl E)LHH LSt S i O

circuit 107 drives and controls t he trans

W th the | Rstdgd on Pfad cu t.111. As the result, the
transfer controller 16%En'Jg§yt e op??%é? blc bﬁ 183VF0b89B0§F?¢0§r9® of

an inner pefy d \ The, sigpals, which have been read
by the optﬁgﬁfhgﬁﬁggg'%62%%Jé?&1£{%é$]edhb§et LREPPEFERCEAgEhANdataen

digitiszed Ry on nt circuit .1 The denodul ation circuit 110
reads the corﬂog(ri-';‘\Etast%'(;%?l %uggl g%?al ?gl?&-l rtf?n‘d tReédeseflls M khe reddlts to
the systemseagied &' "SPltedlleodf L1 éf?%hlt The system control

cichit;ll; wholly controls the DVD reproducing apparatus.
Hereinafter, actions of the DVD reproducing apparatus

having the above-mentioned construction will be described.

10 When the DVD.lol on the market is reproduced, at first, the
firs# control circuit 107 drives and controls the transfer
cantroller 105 in accordance'wifh the instruction of the
system control circuit 111. As the result, the transfer
controller 105 moves the optical pickué 104 to a position

15 of an inner periﬁhery side in the DVD 101. Tﬁe signals,
which have been read by the optical pickup 104, are
amplified by the amplifier 108, and then dlgltlzed by the
second control circuit 109 The demodulation circuit 110

reads the contents of the digital éignals, and then sends

20 the results to the system control circuit 111. If the read
contents do not include the key information’in the control

data area 103 (see Fig. 4), the system cohtrol circuit 111
outputs another-instruction to the first controi circuit

107 again, and then causes the first control circuit 107 to

25 drive and control the transfer controller 105, As the




contents do not include the key information in the control data area 103
(see Fig. 4), the systemcontrol circuit 111 outputs another instruction

‘to the first control circuit 107 again, and then causes thf Bg&ﬁh@control
circuit 107 to 25 drive and control the transfer controller B oA Bihe 2 6

MAY 2006 5 result, the transfer controll 8r 105 noves the optical pickup
104 to a further inner position of the inner periphery side in the DVD
101, and then searches the key information of the DVD 101. 5 The key

i nformati on, which has been recorded’ in the control data area 103 | ocated

at a positresubt,t hehenneranpeepheostsbdaeirn t1be DYDyaQ1, 48 f8§99c§ft by
repeating the above-nentioned actions. Then the denodul ation ciTcul 110

reads the igkapf orOdit ion. 4f fiethyst ephgept robsiPighr cykt det ect s
that the denodul ation circuit 110 has read thg ﬁeyl§nfoggat%%% o?éﬁﬁﬁ DVD

101, the fpesiplenyr elideCi iguthelBhr iyes and %ﬁoééﬁ}@ﬁeygﬁ%‘c Key |

controller 105 1in accordance with the instruction of the syst co

circuit llinfdemiteonessl thet hept Ransfer controller 105 15 noves the
optical pickup 104 to a position of the outer periphery side in the DVD

101. ghen the opié caleyPi okEPrifdisRAASHNG, dALe WO "BIL O, Lgc9rded 20
signal s cannot be :
control data area 103 located at a position of the inner
periphery side in the DVD 101, is found out by repeating
the above-mentioned actions. Then the demodulation circuit
110 reads the key information._ If the system control
10 circuit 111 detects that the demodulation circuit 110 has
read the key information of the DVD 101, the first control
circuit 107 drives and controls the transfer controller 105
in accordance with the instruction of the system control
circuit 111. As the result, the transfer controiler 105
15 moves the optical pickup 104 to a position of the outer
periphery side in the DVD 10l1. Then the optical pickup 104
reads the data information reéorded in the main inforﬁation
area 102 of the DVD 101 (see Fig. 4). Because the data
information is generally ciphered, normal image b: voice
20 -signals cannot be obtained if the data information is
simp;y reproduced. However, the data information can be
déciphered if the key information, which was recorded in
the control data region 103 and has been previously read,

is used. Thus, the demodulation circuit 110 deciphers the

25 data information in the main information area 102 using the



obtained if the dt i f i area 102. of the DVD 101 infornation S
\generally (see Fig. ciphered, in the main information Because t he
data (normal image or voice a a n ormat on sinply reprodugﬁg 4ﬂﬁm er,
dat a |nfornat|on can deci phered if the key information é‘ ch was
recorded in the control data region 103 &@nd has been previously read,
used. Thus, the denodulation circuit 110 deci phers 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
or the like, there may be such a problem that a copy of the
5 optical disk may be easily produced by copying the
information in the control data area as well as the data
information into the DVD-R, even if the data information is
cipheréd as described above. Thus, in order to bhysically
prevent the information in the control data area from being
10 copied as described above, there has been proposed such é
procedure as to previously record other signals at leést.
into the region, in which the key information of the DVD-R
is to be recorded, so as to prevent the key information
from being copied into the region. That is such a
15 procedurg as to prevent the normal key information from
being reproduced by the repfoducing apparatus by previously -
forming pre-pits with other infqrmation; for example by
forming embossment in the control data area ihcluding the
region in which the key information of the DVD-R is to. be
20 recorded, so as to déstroy the normal key information.
However, in the conventional optical-.disk and the
reproducing or recording system thereof as described above,
it is impossible to record the physical format information
and disk production information:.such as last address

25 information etc. of the writing region, into which data

t he

i's



25 data information-in the main information area 102 using the 2 6 MAY 2006
. key information, which has been read, so as to reconstruct the, original
and nprmal image data or voice data. However, in the witable optical disk
such as a DVD-R or ‘the like, there may be such a problemthat a copy of
the 5 optical disk may be easily produ?ed by copying the 2pf Lon in
the control data area as well as the data information into the R, even
if the data information is ciphered as descri bed above. Thus, in order to
physically prevent the information in the control data area from being 10

copi ed a | bed. e re .has en proposed such a procedure as to
prgvi ousﬁ&gggcc:%lradﬁg gggxsgakgﬁé &t“qﬁ%%?}e c??ﬂtgr?%edﬁ‘fé@i%?ai%o%i@heﬂhe key
i nformatign.of %he DVD- R i% to be re ﬁrded,,so_as to prevent the key
i nf or mati oRe FF % bt n§SE8pRER iTRER % & MAfibninfRaratiogueiren 1502,

procedure.,as to.prevent e nQrmal key information from being reproduced
by the rg%q%%Uc?%ggﬁﬁﬁanBﬁg ﬁyng?ggiéﬁélﬁlﬁﬁhnﬁk@ phéchi ttheni albove her

i nformation,, for xaﬁple by %orning,enbossnent in the control data area
inc|um|uﬁ%¢ﬁéo?%§i8 YiSrt GRi chofRat kdp Sarmatian oandf dilsk DvdRIEEioD. be

20 recorded, so as to destroy the normal key information. However, in the
convant i ojrfé@’f)‘b??i:%‘-?H?SROEnHeFHédeﬂe&m&b{ﬁg e rmglordhi trey axyest € 3 her eof
as descriped above, it is inmpossible to record the physical format

i nf or mat i ‘oh rﬁRH°§P§Edmhﬁuk@?o@WQﬂﬂﬂﬁmﬁﬁﬁﬁnggthga@ppasataddraﬁ&re

may occur such a‘problem that various useful functions, for

example the function for detecting the. disk volume .in a

short time to indicate it, are spoiled. Further, there may

10 occur also such a problem that the responsibility

associated with the recorded positioning. informatioh is

deteriorated. In addition, if embossment having stronger

restraint for the illegal use is previously formed in the

region including the key information of the control data

15 area 103 as the recording pit, it may be extremely

difficult to form a wobble in the region. 1In consequence,

if the DVD is reproduced using the DVD reproducing

apparatu;, there occurs such a problem that -it' may be

accidentally judged that the DVD is a DVD-RdM though it is

20 practically a DVD-R, because no wobble exists in the region.
Disclosure of Invention

The present invention is achieved to solve the

conventional problems described above. Thus, it has an

25 object to provide an optical disk and an apparatus for and



25 information etc. of the witing region, into which data 7 2 6 MAY 2006
.must Pe witten later, into the control data area 103, when the data is
recorgded into the main information area 102. Thus, if the DVD-R | (optical
di sk), - in which the above- nentioned physical fornmat inforna2 gomayangsedi sk
production 5 information are not,recordgd into the control data area 103,

I s reproduced by the DVD-ROM reproduci ng 'apparatus, there nay occur such
a problemthat various useful functions, for exanple the function for
detecting the disk volume in a short tinme to indicate it, are spoil ed.

Furt her, occur al so such . obl t hat_.the responsibjljt
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ddition, if enbossnent .having stronger restraint for the illegal use is
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control daga 15.area 103 as the recordin it, it _may be extrenely,

di fficul teff;e?gmggy- VBB T n thge ?'\Lgégg;p:qﬁ%gﬁgeq‘éﬁnCQPtlFﬁlt HLWD i's

reproduced usi ng the DVD reproduyci.n appar atus, .there occurs such a
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though it s 20 practically a DVD-R, because no wobble exists in the

r egion. wafg%PBsﬁpelanEnxéﬁtﬁHﬁCﬂ%QWﬁwﬁﬂﬁurQQQRQﬁHQNPﬁsiﬁﬁﬁﬁd#@inQO

sol ve the . . .
the physical format information, the disk production

information (disk control information) and so on.
An optical disk according toc the first aspect of the
present invention which has been achievéd to solve the
10 above-mentioned problems, including (i) a main information
area in which ciphered data information can be recorded in
a recording layer of a groove'having a wobble in such a
manner that the data information can be read using light,
(ii),.a first control data area located at an inner
15 periphery side in comparisoh with the main information area,
aﬁd (iii) a second control data area located at an inner
periphery side in compariéon with the main information area,
- the second control data area being able to.'record
information with an information structure which is
20 differént from an information structure of the first
control data area, is characterized in that ‘(iv) the first
control data area is provided with a region which can
record disk prodﬁction information and physical format
information including key infqrmatioﬁ for deciphering the

25 data information, other information having been previously



conventional problenms described above. Thus, it has an 25 object to
provi de an optical disk and an apparatus for and 2 6 MAY 2006 8 net hod of
recor¢ing or reproducing the optical disk, which can precisely .identify
the type of the optical disk and can effectively prevent %fasavl dpegal use
of the optical disk such as a DVD or the Iike, which infringes the
r epr oduci ng
t he physical format information, the disk production information (disk
control information) and so on. An optical disk according to the first

copyright, 5 without spoiling the functions for recording or

aspect of ndmorgedsént anotdrdd aregbos) hasdbeahRCléYEd §e UG
above-nenti oned problens, including (i) a main information area I n
ci phered dady informmtion,caih beheecorad eBntRoleeRdi ngylayer
having a wobble in such a manner that the data I nformation can

using |ighthe {éddndacbhteblcaatia0laral & ee hotat ed LRy
periphery side in conparison with the main information area,
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area

with the main informati on area, the second

recorsd | RiArdmtdeds Wdh g@ci@agrgﬁgingsﬁhgggﬁﬁ%i ich is 20 different
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froman information structure of the fif

control data area, is

characterized imuididr (i dother§ bptlicadoniidl datsdied 1§ pLevided W

regi on which can
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aspect of the present invention, including (i) a main
information area in which ciphered data information can be
recorded in a recording layer of a groove having a wobble
in such a manner that the data info:matibn can be read

using light, (ii) a first control data area located at an

th a

inner periphgry side in comparison with the main

information area, and (iii) a second control data area

located at an inner periphery side in comparison with the

main information area, the second control data area being

able to record information with a physical structure which

is different from a physical.structure of the first control
data area, is characterized in that (iv) the second control
data area can record disk ‘production infqrmafion and
physical formaf information which does not include key
information for deciphering the data information.

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

area being provided with no wobble, and the second control



record disk production informati on and physical format information

I ncl udi ng key information for deci phering the 25 data information,

ot her

i nforpation having been previously k 9 2 6 MAY 2006 recorded in anot her

region,,
control

which can record at |east the key information, ir ¢ Mayfiest
data area, and (v) the second cpptrol data area being able to

record the disk production information and the physical format information
5 which does not include the key information. Further, another optical
according to the second aspect of the present invention, including (i) a

mai n i nf Qydwed ié’f‘eé”ﬁ%%ﬁ& %BGTdEEpWﬂﬁdt at gﬁﬂgl%grmt ion can be recorded

Ina recarding | ayer
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in such a manner that
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eanwhile, 1nn%£%d%g%?éal.disk éccording to the first
or second aspect of the presént invention, a recording pit
in' the first control data - area may be composed of
embossment, while a recording pit in the second control

data area may be formed by a laser light.

‘Hereupon, as an example of the optical disk according

. dat a

to the first or second aspect of the present invention, for:

example, a.write—onée optical disk is pointed out.

A recording/reproducing apparatus for an optical disk
according tolfhe third aspect of the present invention,
including (i) a main information area in which.éipheréd
data information can be recorded in a recording layer of a
groove having .a wobble, (ii) a first control data area
which can reCord disk production information andsphysical
format information including key information for
deciphering the data information, and (iii) a . second
control data area, (iv) the apparatus being able to record
and/or reproduce the data information, is characterized in
that (v) the recording/rep;oducing apparétus can record or

reproduce the disk production information and the physical




i nformati on for deciphering the data information. In the optical disk
.according to the second aspect of the present invention, it is preferable
that the physical structure is conposed of a wobble, the first control
data 25 area being provided with no wobble, and the second2@ogay b 2 6 MAY
2006 10 data area being provided with the wobble. In the optical ép
according to the first or second aspect of the present invention, a pit,
whi ch has recorded information including an address signal, nay be
provided at 5 an inter-groove position in the second control data area.

Veanwhi | e £oiathes apbisal (¢rskuReReLdi ngnko S §hiestry Qs checone. aspect of

the present invention, a recording pit 1In FSt  CONtTo %.nay

be conposg@cgﬁmiqugggﬂypt dywileza éecouqﬁgg %'tst@ucQ%ﬁ%§§§ﬁ§1 ontrol 10

data area may be formed by a laser |ght r eupon a

ot cal digtls st A 8 Loe,Chusle e segond BspestypLothe, rgfﬁer_rg%

invention, for. exanple, a wite-once op

recordi ng rod ng o an ti 15 according to, the
third aspgégghf Fﬁb f%glnven %on JEP %gﬁogaeél)(gfnalﬁ |ﬁ¥gFﬁﬁ¥ion
areagi n whigh cidjhary data |nfornation can be recorded in a recording
Iayer of a roove ing a wobble, (ii) a first control data area which

can record d's§mBE%ngyé%%fdg /guﬁfgﬁgggn hXB&%?Ltus for an optical
disk according to the fourth aspect of the present
invention, including (i) a main information area in which
ciphered data information can be recorded in a recording

10 layer of a groove having a wobble, (ii) a first control
- data area which can record disk production information and
physical format information including key information for
deciphering the data information, and (iii) a second
control data area, in which (iv) a structure of the first

15 control data area and a structure of the second control
data area are different from eacﬁ other, the apparatﬁs
being able to record and/or reproduce the data information,

is characterized in that (v) the recording/reproducing
apparatus can record. or read the disk pfoductiOn

20 information and the physical format information without the
key information using the second control data area, when

tha optical disk is recorded or reproduced, respectively.
In the recording/reproducing apparatus for the optical
disk according to the third or fourth aspect of the present

25 invention, the optical disk may be an optical disk in which



20 format information including key information for deciphering the data
.information, and (iii) a second control data area, (iv) the apparatus
being;able to record and/or reproduce the data information, is
characterized in that (v) the recording/reproduci ng appar @tguMAL gposr ecor d
or 25 reproduce the disk production infoppation and the physical 2 6 MAY
2006 11 format information without the key information into the second
control data area, with a structure which is different froma structure of
the first control data area, when the optical disk is recorded or

reproducedinfdrmaspent itvesd y betnt bele viiRAQ 10} NGHeRHREUCL AT BN ati?Ls or an
optical disk according to the fourth aspect of the present 1 nvention

i ncl udi ng gept bomedf théofMBELOROARED 1 AW CAre L] Phered data information
can be recorded in a recording 10 | ayer of a groove having a wobble, (ii) a
first control weteupbep WRI Gh CaRamstar ¢ i pgoduction.inf ormati on and
physi cal format information including key iﬁ?%?n%??g§5¥o?ls egﬁﬁﬁ%}ihﬁ t he
data inforugdd ofth e fekbrddngpeerd okt Ll inwhich (iv) a
structure of the first 15 'conltqréol gatoa artenr ar -araasﬂsﬁgftouﬁ gﬂ}ﬁ ‘?Wel%‘%%ond

o cor d o o O T S AP o et = Sl A e Toxspetty (hat
(v) the “%ﬁ”éﬂﬁiﬂﬁ?prPQPCianmple, a write-once optical disk is
pointed out.
A recording method for an optical disk according to
the fifth aspect of the present invention, including (i) a
10 main information area in which ciphered data information
can be récordéd in a re;ording layef of a grobve having.a
wqbble, (ii) a first control data area which can record'
disk p:odg;tiqn information and physical.format information
includind key inférmation for deciphering the data
15 information, and (iii) a second control datal area, the
method being for recording the data “information, is
characterized iﬁ that the method inciudes the steps of (iv)
detecting whether a loaded optical disk is writable or not,
and (v) wrifiﬁg'the-disk production information and the
20 physical format information without the key information
into the second control data area, if the optical disk is
writable.
In the recording method for the optical disk, it may

be detected whether the loaded optical disk is writable or

25 not, on the basis of whether a wobble exists or not.



apparatus can record or read the disk production 20 information and the

. physical format information wi thout the key information using the second
contrpl data area, when the optical disk is recorded or rﬁproduced,
respectively. In the recording/reproducing apparatus for t eSMSYiBBﬂGI di sk
according to the third or fourth aspect p§ the present 25 invention, the
optical disk may be an optical disk in which 12 2 6 MAY 2006 i nformation
has been previously recorded at least in a portion of the first control
data area. Hereupon, as an exanple of the optical disk which is wused in

the thiTd or fourth ammecy ool cERe presEht | uent FacoRb Ledraiieli " °
uri e oncesgatials drok Lecopatlednayly, Adpeordng RO oL A, 0Bt ool
el o N L Loaaigcrichni ohof ol gddeks WLaTU oD £30 e
Physi cal P o nT T BT LB g Ry Ao Bra P O AT ¢ he
boi ng 1 or "Peashan rebehEDe: kb PRGN, FOEM € BefuRtiBh. | oenat: e
met hod i“ﬂﬂ&&ﬁ%éf&hs&ﬁE%rﬁEéﬁ&Q (disk control information) or the
like. 1In addition, illegal use of a DVD or another optical
disk leading up  to breach of the copyright may be
effectively prevented. Further, it may become possible to
10 previously form a recording pit composed of embossment,
which has stronger restraint for preventing the illegal use

and can be formed with a lower cost. In consequence, the

optical disk may be manufactured with a lower cost.

15 Brief Description of Drawings
Fig. 1 1is a perspective wview showing a rough
construction of a DVD-R according to the present iﬁvention.
Fig. 2 is an enlarged Schematic view- showing the both
of two control data areas of the DVD-R shown in Fig. 1.

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

Fig. 4 1is a perspective view showing a rough
construction of a conventional DVD-R..

25 Fig. 5 is a block diagram showing a rough construction



detecti ng whether a | oaded optical disk is. witable or not, and (V)
.writing the disk production information' and the 20 physical formt

inforpation wi thout the key information into the. second control data
area, if the optical disk is witable. In the. recording nme@e#AY st

opti cal

disk, it may be. detected whether the | oaded optical disk 1s

witable or 25 not,. on the basis of whéther a wobble exists or not.
MAY 2006 13 In the optical , disk, the recording/reproducing apparatus for

recordi ng and/ or reproducing the optical disk or the recording nethod for

he
2 6

the optical disk, according to the present invention, the disk can be
preci sel yOf dBnEPPVERTE ORI QYD HRRIQdHRCIME apigaratuis or mat i nf or mati on
the disk production information (disk control information) or the |
In addition, illegal use of a DVD or another optical disk |eading up to
breach of the copyright may be effectively prevented. Further, it may
become poB8fbl ¥odg forpFavirdisioy Gudr rihe rloveemihonpit conposed of
enbossnment, which has stronger restraint for preventing the ill egal

and can be forfBdonitikad bt aoserdimgconsddeemmessdite iopénesdbn digk may

be manufactured with a lower cost. 15 Brief Description of Draw ngs. F
i s aSperspeevidedyi witBhow ngradnr ougtfommatsitaructamen ofira DVR:Ehacgeedi ng to
the present invention.

10

15

20

25

information (main data) is recbrded in a track having a
wobble, and a first and a second control data.areas each of
which is located at an inner periphery position in
comparison with the main information area. Hereupon, the
information structures'or physical Structures of the fifst

and second control data areas are different from each other.

i ke.

use

Fi g.

Thus, the first control data area has a region whiCh'can'

record - .disk production information (disk control
information), physical format information including key

information for deciphering'the data information, and so on.

In addition, the'opticaL disk has such a function as to -

protect the copyright of the data information, by previously
recording other information at least into the region within
the first control data area, into.Which'the key information
is to be recorded. The recording action can be performed by

forming embossment there, or writing it using 'a laser light.

Further, the. optical disk is additionally provided with a

second control area for . recording the disk production
information, the physical format information without the key

information, and so on. In consequence, the predetermined

1



Fid. 2 is an enlarged schematic view show ng the both of two control data
.areas of the DVD-R shown in Fig. 1. 20 Fig. 3" is a block diagramshow ng a
rough{construction of a DVD recording/reproduci ng apparatus according to

the present invention. Fig. 4 is a perspective vieM/shomAngfﬁ rg#ﬂg
construction of a conventional DVD-R 2516 g. 5 is a block di gﬁ how ng
a rough construction 26 MAY 2006 14 of a conventional DVD reproducing
apparatus. Best Mde for Carrying Qut the Invention An optical disk
according to the present invention is 5 provided with a main information

area in whpbpstladh fophatmihiformafion, ddhd) disK VAR idh qnﬁo&ﬁ{%tﬁ%ﬁi ng a
Ichis

wobbl e, and a first and a second control data aréas each of

| ocated atamd sonen, pEorpBREYPLES ithieOMaikA muFO¥RANISTRF WAl %@etﬁ%iﬂast
i nformati on area. Hereupon, the 10 information structures' or physical

structuresad@firébe fintst whard second; s0RL e dQHAI&RS ALE ggfg%hggéﬁarom
¢

each other. Thus, the first contro] data area has a region whic

record . disk phedusdiondi ebarkmali dddi gkegontrel,oi nforimtion), physical
format information including key 15 inforﬁation b%?’dé@%%ﬁe#?%ngﬁéxagta

as Lo proteer he conyr LR o e St AR AR s Sh8 wBRr ARG LBy RS T
like, the DVD reproducing apparatus or the like can be
operated with a good responsibility by reading the physical
format information and the disk production information in
the second control data area. |

10 Meanwhile, the ability for protecting the copyrighf may
be further raised, if the disk production information and
the physical format information without tﬁe key information
etc. are recorded in the second control data area, and then
the optical pickup is -operated on the basis of the

15 information-which is read from the second controi data area
when the optical. diék- is reproduced. | Hereupon, if the
information structure of the seéond control data area is
made be different from the informatibn structure of the
first control data area, it may become possible to easily

20. identify the both of the two control data areas in a short
time. Further, if the first control data area is composed
of embossment or the like while the secdnd control data area
has such a structure that pits are formed at inter-groove

positions so that the physical structures of the both areas

25 are changed, the identification of the both control data



recbrding other information at least into the region within the first
.control data area, into which the key infornmation 20 is to be recorded. The
recorging action can be performed by form ng enbossnent t I2eg eayoxggm i ti ng,
it using a laser light. Further, the. optical disk is additionally
provided with a second control area forygrecording the disk production
I nformati on, the physical format information w thout the key 25 :
i nformati on, and so on. In consequence, the predetermned 15 2 6 MAY 2006
physical format information, the disk production information and so on,
for exanplagddie memxipaohs a8sEeEr! at apgls t e, | cﬂf’%r S NLQ Whi ch dat a
is to be recorded, can be recorded in fhemggé%%%xéon F@f‘ﬁ%?%?%?% -"Fhus,
when the apd $i G BKEbSmAEPHAFEGSE LU VD. r gpradyci n ratus or
the 1like, thgﬁ[x/D reproduci ng Appar attggno?s‘t?%rg %)Is kg éé%q%elg%lbﬁgﬁfjé@w th
a good resReRSiIHION tyr by iffadLy hysi.cal.: forn i,aformati on and the
di sk production i nforﬁat ilon I n 8?%£frsl cﬁ&%&ﬁﬁ?’ol%t glgﬁefrﬂ%‘Mi | e,
the abilityy b RLeLeHdNT {he coPYL] further raised, if the
e o anl o) FECa s FBhE P, e A dns THrou

di sk production information an ysica

the key i nfiesmati-on et C. _ ed_in.LE ecpond coptro], data area, and
t hen the%](()gtsi ctédllt pi“:gEupngEgpéﬁgggg oﬁbgﬁg}@é i s&?)?r‘f"ﬁ r 1548 nfA¥ration

whi ch i t d | .dat .when the optical disk is
o o TR%ehian L hRagecand anbhghudal fudliPey; MELLL NS PP 53 11

action occurs when the disk is identified.

A  recording apparatus according to the present
invention is provided with a pickup for reading record
10 signals _from the optical disk in which the key information
for recording the data into the optical disk or deciphering

the data is recorded in an inner periphery side position, a
first control means which can move the pickup to an
arbitrary position in the radiué direction of the optical
15 disk so as to read the data at.the arbitrar? position of the
optical disk, a second control. means for performing tﬂé
_réproducing oberation for the ciphered data in the optical
disk, a judging means for identifyiné the first control data
area and the second control data area, and another control
20 means for ciphering and structuring the data to recoid it.
In the recording apparatus, the disk pfodﬁction information
and the physical format information including the last
address during the recording operation etc. is recorded at
least into the second control data area of the DVD-R, the

25 recording structure being differént from that of the first



i nformation structure of the second control data area is made be different
.fromthe information structure of the first control data area, it may

become possible to easily 20. identify the both of the two qp@%bglm@?ta
areas in a short time. Further, if the first control data area Is conposed

of enbossnment or the like while the second control data area has such a
structure that pits are forned at inter-groove positions so that the

physi cal structures of the both areas 25 are changed, the identification of
the both control data 2 6 MAY 2006 16 areas nmay becone easier. Thus, by

reproduci mpndrralecatatiang atde. physHedleuponyat iy ormagms%ga afgli,sk

identifying condition or disk recording condition an k productTon

i nformat i drlegitd fyiimg heheecongdsgontont réat agaF £a v ng hef.pi fs.at ,t he
i nter-groove positions thereof, it may be prevented that an &r r OREIS

i denti ficalontrodr @ateneniss MY OPe O IMEN ke, disK hg identified. A
recordi ng apparatus accordi ng tg t he preéght iﬂveﬁ%igégP%zpré%F%ﬁ§F%ﬁth a
pi ckup fomea®ddi wigi feCath 1QeSt PR SHL O he jcal _dissk inp which the
key information for recording the gatae{n?gEthéB§%5$c8P dﬁ?ﬁ gﬁsdéci ering

the data Whetdee' ¢ed WObBe BRESLREY PR, Side position, a first control
means whi ch can nove the pickup to an arbitrary position in the radius

glo;le'f;[ ioﬁnm?f : LfeIQ epid %@ov@n@n%‘io?fé@sreé&c{iw 4418 Jata ag;[egg]oermaercf)ia:[sr ary

an initialization when a non-recorded optical disk is
recorded for the first time, and furﬁher if the dafa
structure of each of. the physical fofmat information and the

10 disk production information etc., each of which is recorded
in the second control data area, is such one including no
key information, it may become possible to read the thsicél'
format information and the.disk production information etc.
using the second control data area when the data is recorded

15 or reproduced after that. Moreover, the function fbf
protecting the copyright may be more sfrengthened; if the
apparatﬁs is additionally provided with a wobble detecting
means for identifying whether the optical disk is writable,
a protecting condition judgipg means' into which féproduced

20 signals are inpuﬁted, a disk Jjudging meaﬁs into which
signals are inputted from the wobble detecting means, and an
output inhibiting means for inhibiting the output of the
reproducing or recording signals from the DVD if the result

of the judgement of the protecting condition does not match

25 with the result of the judgement of the disk.



optical disk, a second control nmeans for performng the reproducing
.operation for the ciphered data in the optical disk, a judging neans for
identifying the first control data area and the second co E{ﬁk{gaﬁa ar ea,
and anot her control 20. neans for ciphering and structuring e data to
record it. |In the recording apparatus, éhe di sk production information
and the physical format information i nct ding the last address during the
recordi ng operation etc. is recorded at |east into the second control data
area of the DVD-R, the 25 recording structure being different fromthat of
the first 2 6 MAY 2006 17, control data area. Hereupon, the judgi ng nmeans
for identifyithg FRRIPFPSINGonPPERIAEUS arddEosisd nhe teocothe conesentdat a.

area may be conposed of a wobble detecting neans which can identify the

bot h ar edGENHIRN paS sPEPVidegheVhEh the MiohiiR dorst sesdingt . ré¢ordie
above-nentjoned recording action is perfornmed as an initialization when a
non- r ecortiéhadpt | EBPMdLER iopticadordietk f bn wWhéchi tdte thew, imforhatidwer if
the data structure of each of the physical format information and the 10
di sk prodifdt idecipherhagi Sheetdata ebthretomtiedhins ameciorded peéniphergecond
control data area, is such one including no key information, it may becone
possi bl e 2isle enasihdophysi cdlirstor mantiral ommsrisonwhhdht heardi skvpr ogust | on
information-etc. wusing the second control data area when the data is
recorded pickup to an arbitrary position in the radius direction of
the optical disk so as to read the data at the arbitrary
position of the optical disk, a second control means for
performing the reproducing operation for the ciphered data
10 in the optical disk, and a judging means for identifying the
first control data area and the second control data area.
The reproducing apparatus reads the physical . format
information and the disk production information in the
second control data area in accordance with the reaultant
15 Judgement of the judging means. Moreover, the function for
protecting the copyright may be strengthened, if the"
apparatus is additionally provided with a wobble detecting
means for identifying whether the optical disk is writable
or not, a protectihg condition judging means into which
20 reproduced signals are inputted, a disk judging means into
which signals are inputted from the wobble déetecting means,
and an output inhibiting means for inhibiting the output of
the reproducing signals from the optical disk (DvD) if the

result of the Jjudgement of the protecting condition does

25 not match with the result of the judgement of the disk.



15 or reproduced after that. Mreover, the function for protecting the

. copyright may be nore strengthened, if the apparatus is additionally
provided with a wobbl e detecting means for identifying Mhegpﬁhf%hf opti cal

disk is witable, a protecting condition judging nmeans int 0Uo

reproduced 20 signals are inputted, a d%§k j udgi ng nmeans into which

signals are inputted fromthe wobbl e detécti ng neans, and an out put

i nhibiting means for inhibiting the output of the reproducing or recording

signals fromthe DVD if the result of the judgenent of the protecting

condi tion does : 25 wth.the result _of, the judgenen{ of the disk
26 MAY 2005 1§B£§}§%ﬁf§§5& n%waﬁggroéﬁun%ergtbc%di%et6theﬁ “ﬁeﬁ’éﬁ?ntﬁﬁventi on
is provid i {h ickup for. reading record . signals fromthe optical disk
in whi ch ‘?gjéwkéye/ ?%ﬁfg'(%r ﬁ&?‘%ﬁteﬂ& Cfc?e’gif&%eer‘{ ﬁ@lt’ts*her%%%ﬁeﬁl%e reRoFégd. i & an

i nner perkghg%y 5 §Lde pgsitioné a first control means which can nove the
pi ckup t ot@n At bi t Fady pdsi TRORS| P t FEYHRI FONRHRIG A o t Be BYPTBal
disk so as_to_read the gata'at the arbitrary position of the optical disk,
a second RGRPFOE Hekfls tREr PTESRRSr AWE T HO T eprivefici HShpes dthenfivstt he
ciphgred datg 1? in.the optical disk, and a judging neans for identifying
the °firstoRbRPT 0l9akst 2 EF2aCRBOSKE E0RRLESANESIE duif atheed ikeThend

repr oduci apparatus reads the physical _format information and the disk
producti o ?nggFﬁﬁFiGRnFﬁ h&data area of the DVD-R shown in Fig. 1,

each of the both areas being shown by an enlarged scale.
In Fig. 1, 1 denotes a DVD-R. 2 denotes a main
information area into which ciphered déta information may
10 be recqrded. 3 denotes a first control data area fér
_recording disk production information and physical format
information ihcluding key information for'deciphering the'
data. 15 denétes-a second control data area for recording
disk préduction information and physical format information,
15 each of which has a structure which is different from that
of the first control data area 3. .

Meanwhile, in Fig. 2, 3 denotes the first control data

area. 14 denotes pits, each of which is composed of
embossment in the first control data area 3. 15 denotes
20 - the second control data area. 16 denotes grooves, while 17

.denotes inter-groove pits for recording information such as

addresses.or disk-reéording conditions etc., eéch of the’
pits being formed between the grooves 16, Further, 18
denotes a wobble.

25 ~ Fig. 3 is a block diagram of a DVD




second control data area in accordance with the resultant 15 judgenent of
.the judgi ng neans. Moreover, the function for protecting the copyright may
be st{engthened, if the apparatus is additionally provided i th 2 bb
detecting neans for identifying whether the optical disk is i MA% A0

not, a protecting condition judging neans into which 20 reproduced S|gnals
are inputted, a disk judging nmeans into20which signals are inputted from

t he wobbl e detecting neans, and an output inhibiting neans for inhibiting
the output of the reproducing signals fromthe optical disk (DVD) if the
result of the judgenent of the protecting condition does 25 not match with
t he resulFe%?r@hﬁgfﬁaﬁéﬁéﬁFléﬂ t ARPdrskus? SCMANAROO6 th Hkeei paksent an
enbodi nent of the present invention wll be nore concretely described with
referencel®vertgan.1 I Bigri §, 1L déneasea toegDWdnst fuctthen mFp a1pvD- R
according to the present invention. Fig. 2 shows the first 5 control data
ar ea cmnﬁ%%dféﬁsém&ﬁnﬁﬁwﬁ deteha@rd&elandee htigecand fant rétodai Agar ea
of the DVD-R shown in Fig. 1, each of the both areas bei ng shown by an

enl ar ged teal @hvsidly. formptdehnfesmatbul Ran@ denot @s s et ddutff @ mat i on
area into which ciphered data information may 10 be recorded. 3 denotes a
first conimbdrmationr eddiiek r eoartdiolg mnﬁonmaKMGﬁl(Nngrﬁéngﬁgéw apd

physi cal format information |nclud|ng key information for deciphering the

embossment. Hereupon, in the first control data area 3,

other information. has been previously recorded at a

position into which the key information for deciphering the

data' is to be recorded, in order to protect literary

10 properties from illegal copies thereof, namely to protect
their copyrights. |

4 denoﬁes.an optical pickup. The optical pickup 4

reproduces and records record signals of the DVD 1 using

laser rays. .5 denbtes a transfer controller. The.transfer

15 controlle; 5 moves the optical pickup 4 in the radial

direction of thé DVD 1 in order to record and reproduce the

record signals at arbitrary.positions on the DVD 1. 6

denotes a disk motor. The disk motor 6 rétates the DVD 1.

7 denotes a first control circuit. The first control

20 circuit 7 controls the optical pickup .4, the transfer

controller 5 and the disk motor 6. 8 denotes an amplifier.

The amplifier 8 amplifies the signals, which have been read

by the optical pickup 4. S8 denotes a second control

circuit. The output signals of the amplifier 8 are

25 inputted into the second control circuit 9. Based.on the



data. 15 denotes -a second control data area for recording disk production
.information and physical format information, 15 each of which has a
structure which is different fromthat of the first control data area 3.
Meanwhile, in Fig. 2, 3 denotes the first control data ared.6 MAY d8ifot es
pits, each of which is conposed of enbgﬁsnent in the first control data
area 3. 15 denotes 20 the second controlldata area. 16 denotes gr ooves,
while 17 denotes inter-groove pits for recording information such as
addresses or disk-recording conditions etc., each of the pits being forned
bet ween t he gé@oves %%k Further, 18 denotes a wobble. 25 Fig. 3 is a block
di agr am of *8BvB/2 &Ry SE666D 0 crEEEA nGISiddud ngeaspatasus sesor di ng
to the present . invention. In Fig. 3, 1 denotes the DVD. In the DVD 1, the
first contrgfadst §Ueds3 1o MIEoD)sighral 8cotdpralingherphysisignafler mat
information and the di sk production 5 information . (disk control

i nf or mati 8R) SR chifdsehdEh amsostsmntrederBgporthe ropthiec4l risickopt ol
data area 3, _ other information has been previously recorded at a position
into whi cheBRe K&\ | pioRAdEi OF fidre dB¥PpHer i aigdt hbendateplits t thée to
recorded, in order to protect literary 10 properties fromillegal copies

t her 8of , RBAelfinst pronrieel flhéﬁkli@oﬁzjl-rigﬁﬂ-though the signals, which

are inputted into the second control circuit 9, are analog
signalé, the second control circuit 9 digitizes (makes
binary) the analog signals. |
10 denotes a demodulation circuit. The demodulation
10 circuit 10 analyzes the signals, which Have been read from
the DVD 1 to be digitized, while it reconstructs the data
Such.as the original'image or music-etc;._fll-denotes a
detecting circuit. The detectingl circuit 11 detects an
addfess Signal or the like from the signals which are
15 outputted from the second control circuit 9, and then
outpﬁts it to a 'system control circuit. 12. The systeﬁ
control  circuit 12 ‘wholly controls the DVD
recording/reproducing apparatus. 13 denotes a modulation
circuit. The modulation circuit 13 modulates the record
20 signals (signals or information fo be recorded) and. then
outputs them to the aﬁplifier 8 during ‘the recording
operation. The record signals are recordedl into the
writabie DVD 1 using laser rays outputted from the optical
pickup 4.

25 Hereinafter, actions of the DVD-R 1 and the recording



4 denotes an optical pickup. The optical pickup 4 reproduces and records
.record signals of the DVD 1 using |aser rays. 5 denotes a transfer
controller. The.transfer 15 controller 5 noves the optical S%ENMﬂ,émbn t he
radial direction of the DVD 1 in order to record and repro eth record
signals at arbitrary positions on the DYR 1. 6 denotes a disk nmotor. The
disk notor 6 rotates the DVvD 1. 7 deno a first control circuit. The
first control- 20 circuit 7 controls the optical pickup .4, the transfer
controller 5 and the disk notor 6. 8 denotes an anplifier. The anplifier 8
amplifies the signals, which have been read by the optical pickup 4. 9
denot es aﬁﬁﬁﬁﬁﬂ#ﬁﬁﬁHQCH APPRLGWS ThelBYLPE: silthl s dPMesmaRfianed s
are 25 inputted into the second control circuit 9. Based on the 2 6 MAY
2006 21 siCGRSITEUGHO b OhtFSPCELPREit 9 generates servo signals such
as focus error signals, tracking error signals or the |like, which are
requi red when theToptheardafiacklp recesses tiretei §hal PW-R hé D videshd
then outputs themto 5 the first control circuit 7. Al though the signals,
whi ch  ar &iithpdheedgim o nfrrmalcher 2beer 8l aBr tbiet £9rsir eoatalodg datiggnal s,
the second control circuit 9 digitizes (nmakes binary) .the anal og -signals.
10 dénot egrgadaérodiiaatiigisticanitrol Thbrdeikbdil driives &0dcicondirto 1K) téeal yzes

t he signals, which have been read from
transfer controller 5 in accordance with the instruction of

the system control circuit 12, at first. As the result,
the transfer controller 5 mo&es the optical pickup 4 into

the first. control data area 3 which 1is located at a

10 position of the inner pgriphery side in the DVD 1. The
signals, which have been read by the optical pickup 4, are
amplified by the amplifier "8, and then digitized by the'

second control circuit 9; Then the demodulation circuit 16

reads the contents of the digitized signals as described

15 above, and then sends the results to the system control
circuit 12. The system control circuit 12 identifies the

disk on the basis of the physical format information and

the disk production information (disk control information)

each of which has been read from the first confrol data

20 area 3, deciphers the recording condition or the like, and

then shifts to the recording action. |

The modulation circuit 13 modulates the ciphered

record signals (recofd data). After the modulated record

lsignals have been amplified by the amplifier 8, they are

25 recorded into the main information area 2 of the DVD 1



the DVD 1 to be digitized, while it reconstructs the data such as the
-original image or nusic etc.. 11 denotes a detecting. circuit. The
detecting circuit 11 detects an address signal or the like fromthe
signals which are 15 outputted fromthe second control circui2 6MArapgst hen
outputs it to a systemcontrol circuit The system control circuit 12
whol Iy controls the DVD recording/reproduci ng apparatus. 13 denotes a
nodul ation circuit. The nodulation circuit 13 nodul ates the record 20
signal -s (signals or infornation to be recorded) and. then outputs themto

ecoraed PSS atS W PrSEl £ 4t Z%%%' 'hre R b LE oD e
25 Wy 280655 tﬁﬁ%‘%ﬁ%&%ﬁ%%%ér B ity %ﬂ%%}@g e
or ovi a:at SGRVRY moc AT rite ont apahes S%ﬁt%ﬁer???é??SOEEESrEEEpEVDéR '
Controf 1 6N I5™ R AN T RO F tghg:lltsst\é’irslsmt :%ﬁ“;{ 'rr%w:‘lee {eki‘;‘é‘rirggég .

f
glp'[ ?gialt 1%8ﬁ3t§e4slulrlﬁi’o €ﬁ?hé’pftllrcsat OHEKBP dat’ss aFeued Wi ch peslibianed at a

which corresponds to the second control data area 15
locgted at further inner periphery side. Thus, the optical
pickup 4 records predefermined_information in the record
signals (record data), for example the last address after

10 recording operation etfc... On that occasion, ﬁhe physical
format information and the disk production information of
the first control data aréa 3 are recoraed in addition to
the above-mentioned inférmatidn. Hereupon, the structures
oﬁ the both areas 3,15 are made different from each other

15 so as to be able to easily identify the first control data
area 3 and the second contfol data area 15.

Hereinafter, there will be described actions in the
case that the K DVD-R 1 is reproducedr by the recording
/reproducing apparatus. In this case, the first control

20 circuit 7 drives and controls. the tranéfer controller 5 in
accordance with the instruction of the Ssystem control
circuit 12. As the result, the transfer controller 5 moves
the optical pickup 4 to a position corresponding to the
second control data area 15 (see Fig. 2). Then the optical

25 pickup 4 reads the physical format information and the disk




10 position of the inner periphery side in the DVD 1. The signals, which

. have been read by the optical pickup 4, are anplified by t he anplifier 8,
and then digitized by the second control circuit 9." Then thgwggﬁggulation
circuit 10 reads the contents of the digitized signals as 4 [ 15
above, and then sends the results to th ‘Pysten1control circuit 12. The
systemcontrol circuit 12 identifies th di sk on the basis of the physical
format information and the disk production information (disk control
information) each of which has been read fromthe first control data 20
area 3, deciphers the,recording condition_or .the |ike, and  then shifts to
the recor &R, * ﬁ%r%hbaati P r B tNiCholifl LRI o phéhed
record signals (record data). After the_ podul ated record signals. have
been anpl PRCEFDy THHEEdpl i3 ETeheyldre 25%PecbPBedPRAts t RE miihe
informatiqgn area 2 of the DVD 1 2 6 MAY 2006 23 using the | aser rays

out put t ed ST Bt | e pi SKBpeR.  CANtERk hee Hetwb i ny2 operadison,an he
first control circuit 7 drives and controls the transfer controller 5 in
accor dancénskine tin it Fhet FoRsSbf comd roistdm @it r'ol . Enr egicortancas 5
the result, the optical pickup 4 is noved to a position, which corresponds
to tRe seddtd it rirsHEGE PR a0 5 thepEtsdemtcanixder ci naet t paei phdrey

side. Thus, the optical pickup 4 records predetermned information in the
record first control circuit 7 drives and controls the transfer

controller 5. As the result, the transfer controller 5
moves the optical pickup 4 to a desired position in the
main information area 2, and then the optical pickup 4

10 reads the record signals (data information) of the DVD 1.
Hereupon, when data is additionally written in the DVD 1
also, each of the physical format information and the disk
productién information is similarly read from the second
control data area 15. Then the fi:st control circuit 7

15 drives and controls the transfer contréller 5 in ‘accordance
with the instruction 6f the systeﬁ control .circuit 12. Aé
the result, the optical pickup 4 is moved to . a
predetermined position, and then the data is.additionally
written in'thé disk.

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

25 from each other, the information may be recorded into the



sighals (record data), for exanple the |ast address after 10 recording
.operation etc... On that occasion, the physical format information and the

di sk production information of .the first control data aj@aug agg recorded
in addition to the above-nentioned information. Hereupon, the structures
of the both areas 3,15 are nade differeaﬁ'fron1each other 15 so as to be
able to easily identify the first contrO0l data area 3 and the second
control data area 15. Hereinafter, there will be described actions in the
case that the, DVD-R 1 is reproduced by the recording /reproducing

appar at us hi , f] ntral .20 circuit 7 drives and controls
t he trans?gégggnfﬁgﬁﬁgﬁfé%ﬁé %%%%rgghcgﬁﬁqt?t§ﬁ¥WQEHF%C%P%%u@#nghéosystem
control L[, Cui : the result, the transfer controller 5 noves the
opti cal pﬁégu%hio%éagé%83i5¥b% SrTESHINRE HY tRRY ee  SeeerRdedohir sHchat a
area 15 (se | 2).,. Then.the optical 25 pickup 4 reads the physical

format in o‘remn%'t"?%ﬂ At hend}ﬁ sRIF B IERRDoD6 O SReJuBhYSACRAT of pBIADN,

each of m@ighris recorded,in_the second control data area .15. On the
basis of tHeC PAFSPHat i th Ssy coRFPBRCELPRUI R widoran are
I nst uctignf%o thg-f'rst ontrol circuit 7. In accordance 5 with the
i nstPucti Bh* bFFEH HenrRonBFopNgRFERtS ©f | theefirststcammalbl detacuit 7

drives and con%rols the transfer controller 5 As the result, the transfer
control | 3782 3. In consequence, the function for protecting the

copyright can be strengthened, while it may become easily
to identify the DVD-R 1 and the DVD-ROM (disk for only
reprodﬁcing use) .

10 On the other hand, in-the case thét the both control
data areas 3,15 are made different from each other, the
disk may be easily identified, if any one of the first |
control data area 3 and the second control data area 15 is
designed to have a structure with inter-groove pits 17 or a

15 . structure having no wobble 18. In particular,.if the first
control data area 3 1is designed to have a physicai.
structure similar to that of the DVD-ROM (disk for only
reproducing use) without the.inter;groove_pits 17 or wobble
18 while the second control data area 15 is designed to

20 have an original physical structure of the DVD-R, thé first
cohtrol data area 3 can be formed of embossmént. In
consequence, the function for protecting the copyright in
the non-recorded condition may be strengthenéd, and further
its affinity for tHe apparatus for only'reproducing use can

25 be improved. Hereupon, if the physical structures are made



noves the optical pickup 4 to a desired position in the main information
.area 2, and then the optical pickup 4 10 reads the record signals (data
information) of the DVD 1. Hereupon, when data is additionally witten in
‘the DVD 1 also, each of .the physical format information? &n¥WA% 4W6di sk
production information is simlarly reag fromthe second control data area
15. Then the first control circuit 7 15 drives and controls the transfer
controller 5 in accordance with the instruction of the system control
circuit 12. 20 the result, the optical pickup 4 is noved to a

pr edet er g, QS t} t t he a, ik i_t.i.onal W i.ttenn the
di sk. Asal?r%%tr%glii#lg c%%gpolr&etgiaetd atgr? %agﬁd%gﬁé:'&éc&gon ec‘%#%l O5ata
area 15 in_the DVD-R.1, the inforpatjon _structures _of, the,recorded data or
The physit A dHe P idel TR et hheTRrEr3: THoh S1kR BeHope

Her eupon, .in the case that the infornmation structures are made different
25 from EXCR er, the information may be recorded into the 2 6 MAY 2006

25 second cont.r ol data_g&ea 15, with a struct ée i ncl udi ng no ke¥

i nformation, &° tAESFAEGE Rt PBRAVRay $REP et dEBSi PRIAFAL a dtsitirer thRat the
arrangenents of, th hysical format jnforpatjon and the disk . production
inférnatF@ﬁQQQ%Qﬁé%ég 1R ARPHE2 VP af eF%ﬁt%pBic?EediﬁksPnéoﬁFPol dat a

recording method for the optical disk according to the
present invention has a higher ability for protecting the
copyright. In addition, the optical disk or the
recording/reproducing apparatus may be easily operated with

10 a good responsibility.

Industrial Applicability
As described above, each of an optical disk, a
recording/reproducing apﬁaratﬁs of the optical disk and.a
15 " recording method of the optical disk according to the
present invention, is useful as a means which can
effectively prevent illegal copies of information recorded.
in the optical disk without spoiling the functions of the
optical:disk or the recording/reproducing apparatus at all,
20 and particularly is suitable for using as a DVD or its

recording/reproducing apparatus.

This application is a divisional of SG 200100946-3.



area 3. In consequence, the function for protecting the copyright can be

. strengthened, while it nmay becone easily to identify the DVD-R 1 and the
DVD- ROM (di sk for only reproducing use). 10 On the other hand, in the case
that the both control data areas 3,15 are nmade different) grpm h ot her,
the disk may be easily identified, if. any one of the frrst co rol data
area 3 and the second control data area 15 is designed to have a structure
with inter-groove pits 17 or a 15 str gture havi ng no wobble 18. In
particular, if the first control dat&’area 3 is designed to have a
physical structure simlar to that of the DVD-ROM (di sk for only
reproduci ng use) wthout the inter-groove pits 17 or wobble. 18 while the.
second control data area 15 is desbgﬂgﬁ to 20 have an origi nal physi cal
structure of the DVD-R, the first Pol data area 3 can be formed of
enbossnent. In consequence, the function for protecting the copyright in
the non-recorded condition may be strengthened and further its affinity
for the apparatus for only reproducin se_can 25

‘? roveéf e gupon,
the physital s%rd%?iﬁ %ﬁqgrn%$?§54§ QGOGI%%rﬂ f?é nt’ FrOmEae other
e {1he densliy. e s 1 she dfacks e Ul dopth o e e 0
5 having a groove with a wobble, in which data information is
recorded, a control data area, and a2 sub information area,
wherein
said apparatus reads physical format information from
said sub information area.
10 2. A reproducing apparatus for a recordable opﬁical disk
provided with a main information area having a groove with
a wobble, in which data information is recorded,
a control data area located at an inner periphery side
in comparison with said main information area, and
15 a sub information area, in which
other information has been previously recorded in an
address. area in seid control data area, said address area
corresponding to an area including decighering key
information in a disk for only reproducing use, while
20 rphysical format information is stored. in said sub
information area, with an information structure which is
different from that of said control data area, wherein
said apparatus reads the physical format information
from said sub information area.

25 3. A reproducing apparatus for reproducing information of



5 recordi ng/ reproduci ng apparatus of the optical disk and the recording
.method for the optical disk according to the present invention has a

hi gher ability for protecting the copyright. In addition, the optical.
disk or the recording/reproducing apparatus nmay be easily operated with
10 a good responsibility. Industrial Applicability descripggyapgye, each of
an optical disk, a recording/reproducing apparatus of the optiC di sk and
a 15 recording nethod of the optical dgak according to the present .
invention, is useful as a means which ¢ effectively prevent illegal
copies of information recorded in the optical disk wi thout spoiling the
functions of the optical disk or the recordi ng/reproduci ng apparatus at
all, 20 1. Gyl [ s |l e, f Si-ng: ,ASs It ;
recordi ng%geg?é&&%ilihgd%%]ﬁaﬁgtauwég%?hs%l%pﬁi (%%rgnlﬁgggga?\%?gi o%rfaela o%n SG

200100946,% o8 QY. 2006l LA N Lrofof 8RHOUUF! BEEPBR! Blts: (Piea,

reproduci%g |nfoF%§t|on roman optical dirsk'provided wth a main

| nformati gnaarea g DAKLOR.219K00YG N U uahbl &l 0 abiheh datg, T nf or mati on
I's recorded, a contro ata area, én_ a su !ﬁTornatlo area, Wwherein
sai d apparatusarSﬁgiu%hﬁﬁhga}eégiﬁglréEBQEQEtEQQHQTy“of said optical
5 disk;
a first controller for moving said pickup; and
a second controller for performing a reproducing
operation of the data in said optical disk, wherein said
second controller feproduces physical format informaticn

10 from said sub information area.




said sub information area. 10 2. A reproduci ng apparatus for a recordable
.optical disk provided with a main information area having a groove with a
wobbl e, in which data information is recorded, a control data area |ocated
at an inner periphery side in conmparison with said main i f@mﬁgéhﬁp ar ea,
and 15 a sub information area, in which otder information

previously recorded in an address. area in said control data area, said
address area corresponding to an area including deci phering key
information in a disk for only reproducing use, while 20 physical fornmat
information is stored in said sub information area, with an information
structure which is different fromthat of said control data area, wherein
sai d apparatus reads the physical format information fromsaid sub
information area. 25 3. A reproduci ng apparatus for reproducing information

of 2 6 MAY 2006 R28rapropittiand dppkrpeqvi ded vwd;bkcadwmgl nhebrRbL@Bnarga in
which data information is recorded, a control ta area and a sub

i nformation aneaptsiaial aEPak abusveerBr ivitH: a ampli ek uh f¥mdeadi ngregcarded
signals of said optical 5 dis a first controller for noving said pickup;
and a sgcondyg@Bhr Aldter fﬂﬁofﬁﬁﬁﬁHﬁTDg 2eLBRHABYGI NG a recording layer
of a groove having a wobble such that said data information
is readable using a light, a control data area located at
an inner periphery side with —respect to said main
information area, and a sub information area, wherein in
10 said control data area, other information including first
physical format information has been previously recorded at
a predetermined position instead of key information used to
decipher the data information, said sub information area
being configured to store second physical format
15 information with an information structure which differs

from an information structure of said control data area,

comprising

a pickup that reads recorded signals from said optical

20 disk;

a first controller that controls a movement of said pickup;

and

25 a second controller that performs a reproducing operation



operation of the data in said optical disk, wherein said second controller
. reproduces physical format information 10 fromsaid sub information area.
29 2 6 MAY 2006 4. A reproduci ng apparatus for reproducing infornmation of
an optical disk provided with a main information area in 52 6hWAYh 2038t a
information is recordable in a recording I®&yer of a groove having a wobbl e
such that said data information is readable using a light, a control data
area |l ocated at an inner periphery side with respect to said main
information area, and a sub information area, wherein in 10 said control
data area, oblfersdid oadki o faehattidg fricestrdephysd Cal ibor omt i &af otk on
has been previously recorded at a predeterm ned position instead of key
information whedetin degidpheseddirl datent PdDrémt | Bpr&@ide U thaf org@RigRN
area being configured to store second physical format 15 information with
an informatipaysteuct dbemwhi chrdiribeion fFrem aaiknkepmMhireRnStlhbel Wi J0f
said control data area, conprising a pickup that reads recorded signals
fromsaid optical 20 disk; a first controller that controls a novenent of
sai d pickup; and 25 a second controller that perforns a reproducing

operatign 2 § MAYh@00Beproducing apparatus of claim 4 wherein said
different information structures comprise a different

arrangement of physical format information.

6. The reproducing apparatus of claim 4, wherein said key

10 information is omitted from said sub information area.

7. The reproducing apparatus of claim 4, wherein disk
manufacturing information is recorded in said control data

area and said sub information area.

15
8. The reproducing apparatus of claim 7, wherein said
arrangement of said disk manufacturing information and said
physical format information differs in said control data
area and said sub information area.

20

9. A reproducing apparatus for a recordable optical disk
having a main information area in which data information is
recordable in a recording layer of a groove having a wobble
such that said data information is readable using a light,

25 a control data area located at an inner periphery side with



30 of said data information recorded to said optical disk, wherein said
. second controller reproduces the second physical format information from
said sub infornmation area. 5 5. The reproduci ng appar at us Okffbﬁiﬂmﬁ
wherein said different information structures conprise a dff
arrangenment of physical format informatiomsl 6. The reproduci ng apparatus of
claim4, wherein said key 10 information is omtted fromsaid sub
information area. 7. The reproduci ng apparatus of claim4, wherein disk
manuf acturing information is recorded in said control data area and said
sub i nfor nat respacea. tkb 8salde mepnoduct hgreppesat uareh, cl arda 7, awherngi n
said arrangenent of said disk manufacturing information and said physical
format inforiatbenadibheasean saietedontimols4lad acort £81 andtsabdesybother
information area. 20 9. A reproducing apparatus for a recordable opti cal
di sk havi ngiarsenatibhoiAaluEANgr €arisR Whiyeh cdat &oirdher Matfc@maitS on has
recordable in a recording | ayer of a groove having a wobble such that said
data informabken i precadally usidibridd gt 25 apeenpteekmdata arRa ilacat ed
at an inner periphery side with 2 6 MAY 2006 31 respect to said main

i nformati on ah88eadNdo@ SKBy information used to decipher the data

information, and wherein in said sub information area,
second physical format information is storable, an
information structure of said sub information area being
different from an information structure of said control

10 data area, said reproducing apparatus comprising:

a detector that detects said sub information area; and

a reader that reads the second physical format information

15 from said sub information area.

10. The reproducing apparatus of claim 9, wherein said
different information structures comprise a different
arrangement of physical format information.

20
11. The reproducing apparatus of claim 9, wherein said
previously recorded other information in said control data

area 1s permanent.

25 12. The reproducing apparatus of claim 9, wherein key



information area, wherein in said control data area, other information

. including first physical format information has been previously recorded
at a predeterm ned position 5 instead of key information usqutmydm pher
the data information, and wherein in said sub information area, Second
physical format information is storable, &a® information structure of said
sub information area being different froman information structure of said
control 10 data area, said reproducing apparatus conprising: a detector
that detects said sub information area; and a reader that reads the second
physi cal fordafornhodpat iennds finedusiaidd isaubainf eubatn@d rakedonl@.rebhe

repr oduci ng apparatus of claim9, wherein said different information
structures conprise a different arrangenment of physical format

information. 20 11. The reproducing apparatus of claim9, wherein said
previously regéor dBde otregrrdcnfadnmat epparataai do£ontlsdm daf a wisdesih S disk
permanent. 25 12. The reproduci ng apparatus of claim9, wherein key 2 6 MAY
2006 32 i nfomeatifentugingt infolruded onn isAirkcatdddf Of neki @ncaneao11l3athhe
reproduci ng apparatus of claim9, wherein disk manufacturing information

is recobded hpesabfdcentBokubdatarormakeanandesai d sub i nformation area.

14. The reproducing apparatus of claim 13, wherein said
disk manufacturing information and said physical format
information in said control data area differs from said
10 disk manufacturing information and said physical format

information in sub information area.

15. A reproducing method for a recordable optical disk
having a main information area in which data information is
15 recordable in a recording layer of a groove having a wobble
such that the data information is readable using a light, a
control data area located at an inner periphery side with
respect to the main information area, and a sub information
area, wherein in the control data area, other information
20 including first physical format information has been
previously recorded at a predetermined position instead of
key information used to decipher the data information, and
wherein in the sub information area, second physical format
information is storable, an information structure of said

25 sub information area being different from an information



14. The reproduci ng apparatus of claim 13, wherein said disk manufacturing
informati on and said physical format information in said control data area
differs fromsaid 10 di sk manufacturing information and sai d ghyg

format information in sub information area. 15. A reproducing nethod for a
recordabl e optical disk having a main inf3gmation area in which data
information is 15 recordable in a recording |layer of a groove having a
wobbl e such that the data information is readable using a light, a

control data area |ocated at an inner periphery side with respect to the
mai n i nf or masikencanea, cdnd e stdnt M Ord@t 4 OAreaf eahewWhepebauich ngheneaerid ol
data area, other information 20 including first physical format information
has been prewmpuskyngecorded at a predeterm ned position instead of key
information used to deci pher the data information, and wherein in the sub
information area, second physical format information is storable, an
information structure of said 25 sub information area being different from

an informati aat2ceiNgYtRE06uB3ihrothueti vhe a@kat:hgngontrol data area, the
reproduci ng nmet hod conprising: detecting the sub information area; and

readi ngst he second physical format information fromthe sub information
ar ea.

reading the second physical format information from the sub

information area.

16. The reproducing method of «c¢laim 15, wherein the
10 different information structures comprise a different

arrangement of physical format information.

17. The reproducing method of claim 15, wherein the
previously recorded other information in the control data

15 area 1is permanent.

18. The reproducing method of claim 15, wherein key

information is not included in the sub information area.

20 19. The reproducing method of c¢laim 15, wherein disk
manufacturing information is recorded in the control data

area and the sub information area.

20. The reproducing method of claim 19, wherein the disk

25 manufacturing information and the physical format



16. The reproduci ng nethod of claim15, wherein the 10 different
sinformation structures conprise a different arrangenent of physical fornat
information. 17. The reproduci ng nethod of claim15, wherein %hﬁéf
previously recorded other information in the control data 1% aPe%s 2008
permanent. 18. The reproduci ng nethod of cBaim 15, wherein key information
is not included in the sub information area. 20 19. The reproduci ng net hod
of claim 15, wherein disk mnanufacturing information is recorded in the
control data area and the sub information area. 20. The reproduci ng net hod
of claim 19, infereiatitdre idi skhe&5comiid Actiathngreaf aimati-en raneh tde physi cal
format 26 MAY 2006 34 information in the control data area differs fromthe
di sk manuf aetaurifiag turfiergmat iierf cand ttike physical ey matph ddif@rmat i @rdy t he
sub information area.
information in the sub information area.



