* 166166* 1 2 6 MAY 2006 DESCRI PTI ON OPTI CAL DI SK, AND
RECORDI NG REPRQDUCI NG APPARATUS AND RECORDI NG METHOD FOR OPTI CAL DI SK 5
Technical Field The present invention relates to an optical dgkMaangs a

recordi ng ' apparatus and a recording nethod, for the optica
di sk, in mmmwwmmwmmwmhelates to a circullar optical disk in which record
signals such gs ifmges or 10 voices are ciphered and recorded in order to
protect literary properties fromillegal copies thereof, and to an
apparatus for and a method of reproducing and/or recording the record

si.gnals fromto the optical diBkscREpBrokground Art In general, in a DVD
(Digital Versatile Disk) on the market, in which a. novie, nusic or the

like is comadrgd Krscor desp, FHCORDING/FEPRODECING AaSARPARARES, Wajpre of

the like is ciphered and recorded in order to protect literary 20

properti eREFJORPING SgRlHOFEe dPPIERl, pfgRely in order to protect the
copyright thereof. Thus, when the DVDis reproduced using a DVD

reproduci ng apparatus, the DVD reproduci ng apparatus reproduces it by
readi ng key

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

apparatus for and a method of reproducing and/or recording.

the record signals from/to the optical disk.

15 Background Art
In general, in a DVD (Digital Versatile Disk) on the
market, in which a movie, music or the like is collected
(recorded), data information such as an image, voice or the
like is ciphered and recorded in order to protect 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

AN

*G00002*




information recorded in a control data area of the DVD, and 25 deci phering
the ci phered data information using the key *@0002* 2 6 MAY 2006 2

i nformation to reconstruct the original imge, voice or the Igtéjz'
Hereinafter, a conventional DVD and a DVD reproduci ng appar A%t 2006h e
above-nentioned type will be concretely descri bed. Hereupon, a DVR-R
(i.e. wite-once DVD), which is an exan%le of the DvD, will be descri bed.
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 main
informatiop area of 10 ,the DVD-R 101. Data informatjion such as an image,
voi ce or +RECFRRELIPR GENERSPRY t&Mshetde Afd Hiawdr depasy tTRiIGmIGr the
information area 102. 103 denotes a control data area. The control data
area 103 r&tbeds di sk production information and physical format
information including key 15 information for deci phering the data

i nformation recdedednafherhe anmianyveriivional dPVar endl1e2 DVilermpordud iveg
control data area 103 is located at a position of the inner periphery
side in thappwfrRus0DL | bhe helov-Rer(liomed spiypal wWibbveewiddnarawdb)e is
formed fromthe inner 20 periphery side to the outer periphery side over
the both described. Hereupon, a DVR-R (i.e. write-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
denotes a DVD-R. 102 denotes a main information area of
10 the DVD-R 101. Data information such as an image, 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 production
information and physical format information including key
15 information for deciphering the data information recorded
in the main information area 102. Hereupon, the control
data area. 103 is located at a position of the inner
periphery side in the DVD-R 101. In the DVD-R 101, a
spiral groove with a wobble is formed from the inner
20 periphery side to the outer periphery side over the both
areas 102,103. Thus, the data information’is recorded in
the recording layer of the groove. Hereupon, the address
informatioh, the disk recording condition or the like has
been previously recorded on the substrate in the form of an

25 inter-groove pre-pit.



areas 102,103. Thus, the data information'-is recorded in the recording
 ayer of the groove. Hereupon, the address information, the disk recording
condition or the like has been previously recorded on the sg?strate in the
formof an 25 inter-groove pre-pit. 2 6 MAY 2006 3 Fig. 5 i MAYo 2086

di agram show ng a rough construction of3 a conventional DVD reproducing
apparatus. In Fig. 5, 101 denotes the DVD 101. The DVD 101 records the
data information such as an inmge or voice to be reproduced. 5 104 denotes
an optical pickup. The optical pickup 104 reads record signals of the DVD

101 using | aserrigyss 185a Hepekeaidgad S itRNt 9ld ng‘s {
controller 105 n%ves t he opti cal plckjp 104viﬁgfhe ra |aI r%é |oﬁ§gf the

DVD 101 i nopr defedidrdedhddre pepor Jnad t y 10; posi,
the DVD 101. 106? denotes a di sk mr%gr'&l Theﬁqgﬁ Ebgrr%tggragi%oj_frgtg és tTe DVD

101, 107 dempt gandelds skneOByLol 161Ul bneThyd T8} conlyl ghrow s, 107

controls the optical pickup 104 trans con
Tt 10 g g8 EEE%PZQ%QE‘%'L@%%& 15, SBLLEL 108 e
TR ety bl A
second Cmgééés record signals 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 DVD 10l1. 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 optical pickup 104, the
transfer contfoller 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 like, which are
required when the optical pickup 104 reads the record
signals of the DVD 101, and then outputs them to the first
control circuit 107. Meanwhile, the second control circuit

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




20 circuit 109 generates servo signals such as focus error signals,
tracking error signals or the like, which are required when the opti cal

i ckup 104 reads the record signals of the DvD 101, and t s them
Fo thg first control circuit 187. Meanwhi | e, the second cgﬁgrﬁﬁlgﬁgcuit 25
109 digitizes (makes binary) the input si4gnals of analog 2 6 MAY 2006 4
type. 110 denotes a denodul ation circuit. The denodulation circuit 110
anal yzes the signals, which have been read from the DVD 101 to be
digitized, while it reconstructs the data 5 information such as the
original irngge.or nusic. 111 denotes a systemcontrol circuit. The system
control circuit 111 wholly controls the DVD reproduci ng appar at us.

Her ei naf ter,  actlilonsierfottde HVE=neaNLEUGLAT ARRASIAL US 7havhng L0, + 1
above-nenti oned construction will be described. 10 Wen tﬁe %%% iBiogn t he

mar ket is rcepcedicado atndliyzds ﬁHE*§ﬂdﬁ%lé¥”&ﬁ9&hCﬁé&%kﬁ?%§7fgé%¥ggPﬁgg of

controls the transfer controller 105 1n accordance w f t |

t he systemh@omwmohoqiwgumka%g.-ﬁ@§égyaw tapt er. controller
105 noves the optical pickup 1 i'to a pogﬁgﬁ%nlESP%?ééﬁpi%%%i B%?lﬁﬁ ry

si de isn t henB¥Pni®ionThgushy S 1 M| b rea the optica

pi ckup 104,nare angfifigd b&ﬁ%hghfhpF?PFg§$%08?S§HS tHen %3G zed by the
second ConHégbtgbrCHItS9Q@em1755&%¥§&“”5§féﬁ&€!rcu&%ellgystem control

circuit 111 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 101 on the market is reproduced, at first, 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
controller 105 moves the optical pickup 104 to a position

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

reads the contents of the digital signals, 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 control circuit 111
outputs another instruction to the first control circuit

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

25 drive and control the transfer controller 105. As the




reads the contents of the digital signals, and then sends 20 the results to
the systemcontrol circuit 111. If the read contents do not include the
key information in the control data area 103 (see Fig. 4), éhe system
control circuit 111 outputs another instruction to the figs MAY nd0860 |
circuit 107 again, and then causes the $irst control circuit 107 to 25
drive and control the transfer controller 105. As the 2 6 MAY 2006 5
result, the transfer controller 105 noves the optical pickup 104 to a
further inner position of the inner periphery side in the DVD 101, and

t hen search@SUfhe kelye imfansfieroncoftrb2lByD 103. hodée ke | it on,
whi ch has been recorded in the control data area 103 |ocated at a position
of the inneickperiphérytside ifurtieeDVDiARAr ipod Duneh owsf brHepaalidw the
above-nentioned actions. Then the denodul ation circuit 110 reads the key

i nfor mati operifhehe syskenmrcotheoDVAID TOIcubhdl khedet 864 schdat thhe e
denodul ation circuit 110 has read the key information of the DVD 10ff t he

first contiwformattomtofOfhdr pvesiand controls the transfer controller 105
in accordance with the instruction of the systemcontrol circuit 111. As

o of "THAS aERUErLCERLRLLER, 1400 IES G Sdalod £hURADY 1O
pi ckup 104conepsts Bheadafrad niesmaldan d£cof dgd JJy st el p Lpfornmation
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 controller 105
15 moves the optical pickup 104 to a position of the outer
periphery side in the DVD 101. Then the optical pickup 104
reads the data information re.corded in the main information
area 102 of the DVD 101 (see Fi_g. 4). Because the data
information is generally ciphered, normal imageior voice
20 signals cannot be obtained if the data information is
simply reproduced. However, the data information can be
deciphered 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



area' 102 of the DVD 101 (see Fig. 4) Because the data information is
general ly ci phered, normal inage or voice 20 signals cannot be obtained if
the data information is sinply reproduced. However, the daR# MAYf Quogati on
can be deciphered if the key information, which was recorded in the
control data region 103 and has been previously read, is used. Thus, the
denodul ation circuit 110 deci phers the 25 data information in the main
information area 102 using the 2 6 MAY 2006 6 key information, which has
been read to reconstructbt t he. original and nornmal inage data or

SO, a
vai ce datggyFbR§9EW?tFHHVh¥n&q e BRENcEPad sI8O0sich B EeTMESRrusk the
i ke, there may,kbe such a problemthat a copy of the 5 optical disk may be
easi |y prbgcedligyngdpsragherBalnisags idata wa Hokemtdatadata area as wel |
as the data information into the DVD-R even if the data information is
ci phered as deBeYRBeH: aBdvéheThisitahleraptical physkcaiuoh am evebitDtke
information in the control data area frombeing 10 copied as described
above, thefFethaslbken phepssBaysbeh sachpraogarirlemsthat pr esomyisd§ tlesor d
other signals at least into the region, in which the key information of
t he DVD- Foptéced bdisEcorded, so asasblyr epentiuthd kdy i dapyiaig onthd rom
being copied into the region. That is such a 15 procedure as 'to prevent
t he nor neinkeynahionnmdmi othd r oontibeilnglatepr adagedsbywde he aeproducddgs
apparatus by previously
information into the DVD-R, even if the data information is
ciphered as described above. Thus, in order to physically
prevent the information in the control data area from being
10 copied as described above, there has been proposed such a
procedure as to previously record other signals at least
into the region, in which the key information of the DVD-R
is to be recorded, so as to prevent the key information
from Dbeing copied into the region. That 1s such a
15 procedure as to prevent the normal key information from
being reproduced by the reproducing apparatus by previously
forming pre-pits with other information, for example by
forming embossment in the control data area including the
region in which the key information of the DVD-R ‘is to be
20 recorded, so as to destroy 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



formng pre-pits with other information, for exanple by form ng enbossnent
in the control data area including the region in which the key infornmation
of the DVD-R Is to be 20 recorded, so as to destroy the ng,zgf“wkﬂm

i nformation. However, in the conventional optical-.disk an he

reproduci ng or recording systen1thereoﬂ as described above, it is

i npossible to record the physical format information and di sk production

i nformation such as |ast address 25 information etc. of the witing region,
into which data 2 6 NMAY 2006 7 nust be witten later, into the control data
area 103MUftelre el tegm 1ateecolribe theoconsradi dataf eremt 103, awbanl02.
Thus, if the DVD-R 1 (optical disk), in which the above- nentioned physi cal
format i hér ré@fanigndrefekded odnépi dthe maior rafioamadiemadrescanded into
the control data area 103, is reproduced by the DVD- ROM reproduci ng
appar at uShusheref hg OEUR sucHoptpceldl edishit war whiishustedall abufgeti ons,
for exanple the function for detecting the disk volune in a short tine to
i ndi cat e ment imnedspphyeiicaFufidreat tiefermayidf aeeurdisdsopsgalicaiBrobl em
that the responsibility associated with the recorded positioning

i nf ér mat iloifoirsa tdetrerd wr ated. rdcoedied tioto the eoPOEEHENEaPAVA R ST HENTEN
restraint for the illegal use is previously fornmed in the region including

the key iisf aremtdduced ble ttontpob-Rema rkpraezihed3 aspdhe-d£cotdbpg pit,
it my be extrenely
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. In consequence,
if the DVD is reproduced using the DVD reproducing
apparatus, there occurs such a problem that itl may be

accidentally judged that the DVD is a DVD-ROM 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



difficult to forma wobble in the region. In consequence, if the DVDis
reproduced using the DVD reproduci ng apparatus, there occurs such a
problemthat it nay be accidentally judged that the DVD hg saPVIBROM
though it is 20 practically a DVD-R, because no wobbl e exists in the
region. Disclosure of Invention The pregent invention is achieved to solve
the conventional problens 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
recording or reproducing the optical disk, which can precisely identify

of the” op St TR Bt 186, BBroBks T, S A e vRRER o
the physi SaF PRERE S oty St EreR BF ofbie: FERLER hPalTis: F5A Fhfok
control | URCIRLLAT, ANdagen oin epiiesh disk ageordinab the SRl
cbove: et oed PrODLEED ool A1 1 Jp3 FRIDSAOLIBLLen atea L g ich
v, 3 Rl R R BRI £ B LB o, a0, D e
Periphery lede oy ! 2Ot M LS T Lo O e ' OB & * % roduct ion
information (disk control information) and so on.
An optical disk according to 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 comparison with the main information area,
aﬁd (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 an information structure which is
20 different from an information structure of the first
control data area, is characterized in that ‘(iv) the first
control data area is provided with a region which can
record disk prodﬁction information and physical format

information including key information for deciphering the

25 data information, other information having been previously



and (iii) a second control data area |ocated at an inner periphery side in
conparison with the main information area, the second control data area
being able to record information with an information structuZ é MAY @jsgi s 20
different froman information structure of the first control data area, is
characterized in that '"(iv) the first oontrol data area is provided with a
regi on which can record disk production information and physical fornat

i nformation including key information for deciphering the 25 data

i nformation, other information having been previously 2 6 MAY 2006 9

recorded ivecnaddierifiegheRhewhirdy i), reR9eH aknl 8astodde, ng Lpf at i on,
inthe first control data area, and (v) the second contro afa area bei ng

abl e to regofdihherdhskonpr QRUCEHRON i HQr ’%Er‘l@fb ng the nhysi C%l;l%f qrpat
r,

information 5 which does not include the key I nformation. Fur not her

opt i cal dirgle aeRih neok eré Neasesond e ARGy Upldiecor esentyi pyention,

including (i) a main information area in Ci phére

CA S PSR SRR | X il SR, DRLLLG o OB 10
w th e nelct AT I RS Ul kel b BB bR controf data aren
located at a”i#ﬂ?%hé¥¥iéﬁé¥ﬁé§iQStEEaSO%H%Q‘%%%S@éfké'%% the second
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
10 in such a manner that the data information can be read
using light, (ii) a first control data area located at an
inner periphery side in comparison with the main
information area, and (iii) a second control data area
located at an inner periphery side in comparison with the
15 main information area, the second control data area being
able to record information with a physical structure which
is different from a phyéical structure of the first control
data area, is characterized in that (iv) the second control
data area can record disk production informaﬁion and
20 physical format information which does not include key
information for deciphering the data information.
In the optical disk according to the second aspect of
the present invention, it is preferable that the physical

structure is composed of a wobble, the first control data

25 area being provided with no wobble, and the second control



15 main information area, the second control data area being able to
record information with a physical structure which is different froma
physical structure of the first control data area, is chapgciugyizgd in
that (iv) the second control data area can record di sk production
information and 20 physical format infordfati on whi ch does not include key
information for deci phering 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 adé&abéinep freovidarayidedoriohbtbe wadbibe second control 2 6 MAY
2006 10 data area being provided with the wobble. In the optical disk
according to tHa fithetopticedond skaspecoroing htoprtésentirstventi gacoadpit,
whi ch has recorded information including an address signal, nmay be

provi ded atsp®cdn ait e gpoevenposntieart liom,t ke meconthtemt kot dataraesa.
Meanwhi l e, in the optical disk according to the first or second aspect of
t he preserin florwertiicon,irecnetiotgliary pddress sbhenkly shagoper prodatiagapea my
be conposed of enbossnent, while a recording pit in the second control 10
dat a 5ar ea ampy iite rf-erretdrdypas 1@t 1h ghhe $8E6HA0SonES0ANGEXANRLE,0f the

optical disk according to the first or second aspect of the present
invention, forMesxaiiiles, i WhéeopREEaAPdiGH HdrdinPotdt €deOblrst
or second aspect of the present invention, a recording pit
in the first control data area may be composed of
embossment, while a recording pit in the second control
10 data area may be formed by a laser light.

Hereupon, as an example of the optical disk according
to the first or second aspect of the present invention, for;
example, a.write-once optical disk is pointed out.
| A recording/reproducing apparatus for an optical disk

15 according to the third aspect of the present invention,
including (i) a main information area in which ciphered
data information can be recorded in a recording layer of a
groove having a wobble, (ii) a first control data area
which can record disk production information and;physical
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/reproducing apparatus can record or

25 reproduce the disk production information and the physical



A rectordi ng/ reproduci ng apparatus for an optical disk 15 according to the
third aspect of the present invention, including (i) a main information
area in which ciphered data information can be recorded in a recording

| ayer of a groove having a wobble, (ii) a first control 2@aMar aggga which
can record di sk production information and' physical 20 format information
i ncluding 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

r ecor di ng/ fepmaidudinfp apitarat usicaButecehd Okey5 inER@G4aRrt hendbSkine
production information and the physical 11 2 6 MAY 2006 format information

Wit hout theed@yd i NEOREBGLONdEBEO hbea,Seeanth cont rQl data Ar %iéﬂ”&dsa
structure which is different froma structure of the first control data

area,  vwhenitheranti eabndbsistiructece dofl ehe! eREQAUERAE Y KeRRECLINE! Y.

Anot her recordi ng/ reproduci ng apparatus for an optica I sk accor |%@ to

the fourthaspectnel thstprgsenty;dpventd on,. includi ng, (i) i
information area in mhi%h cipher%%wdapfi n SF%%F%gh 6%% bé%ﬁ§§§hﬁﬁgﬁn a

recorgli ng gégééaggvéﬁ a groove having a wobble, (ii) a first control data
area which can record di sk production information and physical fornat

infor”ationi'“ﬂﬂﬂ%ﬂgkI?%&éfﬁfﬁ&?%éﬁPoéﬁEing apparatus for an optical
disk according to the fourth aspect of the present
invention, including (i) a main information area in which
ciphered data information can be recorded in a recording

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 each other, the apparatus
being able to record and/or reproduce the data information,

is characterized  in that (v) the recording/reproducing
apparatus can record or 1read the disk pfoduction

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

the 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



deci phering 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 each ot he,6 MA¢ 2par at us
being able to record and/or reproduce the data information, 1is
characterized in that (v) the recordi nghPeproduci ng apparatus can record
or read the disk production 20 information and the physical format
information without the Kkey information using the second control data
area, when the optical disk is recorded or reproduced, respectively. In

t he recor drdgrresicduchag appem amrevigushe oedosaled dask kexor diimg w0 t he
third or fourth aspect of the present 25 invention, the optical disk may
be an opt peatignsRLi Ahghifdlrst v @D0Bad? andéar mati on has been previously
recorded at least in a portion of the first control data area. Hereupon,
as an exanpl e Herehpoopt izl aui skawpileh 08 thisedpitdcihle disk which is
recordi ng/ reproduci ng apparatus for the optical 5 disk according to the

third or heedt hnaspectechb ridiegpiregardducient appardOis ERAPtge Sp¥M ELE- ONCe
optical disk is pointed out. A recording nmethod for an optical disk

accobdi ngdiek aheofidfink aspetie afhihe @F eSERELh NWEREELTLf | fick UG LE) 2
10 main information area in which ciphered data i nformation can be recorded
in a recotdivagtiayer dbra @poMEIdAViAY Arite-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 recorded in a recording layef of a groove having a
wobble, (ii) a first control data area which can record
disk prodgction information and physical format information
includin§ key information for deciphering the data
15 information, and (iii) a second control data area, the
method being for recording the data information, is
characterized in that the method inciudes the steps of (iv)
detecting whether a loaded optical disk is writable or not,
and (v) wrifing 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.




wobbl e, (ii) a first control data area which can record disk production

i nformati on and physical format information including key information for
deci phering the data 15 information, and (iii) a second controg%fqﬂﬁ ar ea,
the method being for recording the data information, is cR& erized in
that the method includes the steps of (i%p detecting whether a |oaded
optical disk is witable or not, and (v) witing the disk production
information' and the 20 physical format information w thout the key
information into the second control data area, if the optical disk is
witable. In théhrecEheli n@pfeidld f eiskhe ophecal recskding/ mayrobectagect ed
whet her the | oaded optical disk is witable or 25 not, on the basis of
whet her a ¥BBBFatBgi 08 decoding @i ridlaindetlopt bsed c8i séiskhe
recordi ng/ reproduci ng apparatus for recording and/ or reproducing the
optical disk tbe wlesorsdorineghmed hbdrf ahet b tdptilcali i ,skac@sedi gl ngot 0
the present invention, the disk can be precisely identified 5 w thout
spoi | ing theephyssenk foveat iionf,omtat idinsk tdeh dieskordy D) | ek P £ ZRL T ON
(disk control information) or the Ilike. In addition, illegal use of a DVD

or anbt herwbphoutl spdidkngeadiengohinps 1 ©2br €aghadl ihFe r&ARHINttHERYq PE)
effectively prevented. Further, it may become possible to 10 previously

forma recorddugtpoh donfeasect dn en@asHeBbntrol information) or the

like. In addition, illegal use of a DVD or another optical

disk leading up to breach of the copyright may. be

effectively prevented. Further, it may become possible to

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. 1In consequence, the

optical disk may be manufactured with a lower cost.

15 Brief Description of Drawings
Fig. 1 1is a perspective view showing a rough
construction of a DVD-R according to the present invention.
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 is a perspective view showing a rough
construction of a conventional DVD-R.

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



whi ch has stronger restraint for preventing the illegal use and can be
formed with a |ower cost. In consequence, the optical disk may be

manuf actured with a | ower cost. 15 Brief Description of Drawings Fig. 1 is
a perspective view showi ng a rough construction of a DVD-R a grmnmnﬁo
the present invention. Fig. 2 is an enlggged schematic view show ng the
both of two control data areas of the DVD-R shown in Fig. 1. 20 Fig. 3 is
a bl ock diagram showi ng a rough construction of a DvD

recordi ng/ reproduci ng apparatus according to the present invention. Fig. 4

o pPe SPEE LA VEoNUEH BIAMNGYD £RUIBALARY el a convent i onal
DVD-R. 25 Fig. 5 is a block di agra% shng\:Aqn élf%)éug Lf:g(c)'nstructi on 2 6 MAY
2006 14 of ‘a conventional DVD reproduci ng apparatus. Best Mde for

Carrying Qut the Invention An optical disk according to the present

i ti } kded~w ; (,a Lnfor i rea in which data
:z;lgpn;a??o%é?ﬁfiﬁag;{%g? Fg&:%géggg@g@l lﬁﬂg tI;Hg{:ek&ﬁé)v ng :a vvoiabl e, and a
first d d : I . h_of _.which is | qcated at an inner
e phory post cebnop R LEeS SR TR CE TRl REGARRET dR VAN G B UpOn

the 10 information structures _or_physical structures of the first _and
5 roor?l%ea a mféés are™atfre équf’rﬂa%ﬁoé‘acﬁrﬁﬁherlp which data

second corftt

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

10 information structures or physical structures of the first
and second control data areas are different from each other.
Thus, the first control data area has a region which can.
record .disk production inf.'ormation (disk control
information), physical format .informatioh including key

15 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, intol which the key information

20 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

25 information, and so on. In consequence, the predetermined



Thus, the first control data area has a region which can record disk

production information (disk control information), physical format
i nformation including key 15 information for deciphering the data
information, and so on. In addition, the optical disk has suglg pa¥f Queti on

as to protect the copyright of the datahﬁﬁcwnntlon by preV|oust
recording other infornmation at least into the region wwthin the first
control data area, into which the key information 20 is to be recorded. The
recording action can be perfornmed by form ng enbossnent there, or witing.
it using "®hysdeall ifprmat Fuorfidreratitome dptd chlsMdipdodus tAddi tindRamat ion
provided with a second control area for. recording the disk production

i nformati omnct Ise physifoal dxampite ithfeommmdinom Wrditifter! ke the¥r2%he last
i nformation, and so on. In consequence, the predeterm ned 15 26 MAY 2006

physi cal f @i sisnfiortratulonch t det di sk ROME + 880t @) NBEhOBe 3¢ oSN
for exanple the maximumtransfer rate or the last address into which data

is to be rdeorgtesd, seaonbe drnfdleddata tHieasecondueontyln dat@ dpeac,thus,
when the optical 5 disk is reproduced using a DVD reprodUC|ng apparatus or

the s ke, dil& @%Dﬂ@ﬂ&ﬁi@&gl@n?ﬁrétWDOEef)PSdhblﬁﬁ CQB?Q?atQQEBE‘t% W'th
ng

a good responsibility by readi e physica forma ormation an

di sk produqtiken i fher mip oé odh@@n%ecgﬁﬁa999ﬁ§0|IdaEﬁearffke1Q:WFaBWhlle
the ability for protecting the copyright
operated with a good respon51blllty by reading the physical
format information and the disk production information in
the second control data area.

10 Meanwhile, the ability for protecting the copyright may
be further raised, if the disk production information and
the physical format information without the key irnformation
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 control data area
when the optical disk is reproduced. Hereupon, if the
information structure of the second control data area is
made be different from the information 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 second 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



be further raised, if the disk production information and the physical
format information without the 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 fromthe second gﬁﬁé&glzﬁﬁta area
when the optical disk is reproduced. Heré®pon, if the infdt I'on
structure of the second control data area is nade be different fromthe
information structure of the first control data area, it nmay becone
possible to easily 20 identify the both of the two control data areas in a
short ti mB@repgr fia¢r beoomeneds et cofnusl bt xepreducingopposedording
enbossnment or the |ike while the second control data area has such a
structure fhat phivisd cade format nfonmetignosueh posiai dbsksadehat ryhag
physical. structures of the both areas 25 are changed, the identification
of the botkopdhtioh dut adigk?2 WBddrdiGN6candationy artofbseapiretucthds, by
reproduci ng or recording the physical format information such as a disk

i denti fyi ngnfoondtiponetr.diisk tec wekiomnd contttoDndans gdiek REOSNS! LA
information etc. in the second control data area having the 5 pits at the

i nt er 5gr oopétposati otiset hiieof -gidov@Y HEsipieventiat tdat aqterﬁggeogg
identification or erroneous action occurs when the disk is identified. A

recordi ng pppaeated atiatdiang teriditedUi£Seent MR IQh | P Q¥EIEd WLt a
pi ckup for reading record
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 radius direction of the optical
15 disk so as to read the data at the arbitrary position of the
optical disk, a second control means for performing the
réproducing operation for the ciphered data in the optical
disk, a judging means for identifying the first control data
area and the second control data area, and another control
20 means for ciphering and structuring the data to record it.
In the recording apparatus, the disk production 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 different from that of the first



10 signals fromthe optical disk in which the key information for recording
the data into the optical disk or deciphering the data is recorded in an

i nner periphery side position, a first control means whi¢h can nove the
pickup to an arbitrary position in the radius direction 66 MANe 20g8ti cal 15
disk so as to read the data at the arbiﬂﬂary position of the optical disk,
a second control neans for perform ng the reproducing operation for the

ci phered data in the optical disk, a judging nmeans for identifying the
first control data area and the second control data area, and anot her
control 26°NkEAAs Agitaci gFeRi-ng arlexseumenuri biyget hgudgingt omeeasrd fior. | n
the recordi ng apparatus, the disk production information and the physical
format i nfieepbtEpANDncthei intte lcattraldddess dareag 4 reeor diekgnd
operation etc. is recorded at least into the second control data area of

t he DVD- Rconhgo25 dator dirrg stawicher ecbmpngedi fdfer entwdsion t bat eet ihke
first 17 2 6 MAY 2006 control data area. Hereupon, the judgi ng neans for

i dentifyi ngathe Whireit cent riclerdsitfy atha dmstli harsegonsh eaat rgdsdat arar ea
may be conposed of a wobble detecting neans which can identify the both
area$ on whethasi shefwobbWhetkbst § herwabbl.e exists or not. If the
above-nentioned recording action is perfornmed as an initialization when a

?ﬁn-aeforded opfi eak dbskermentecnededelording hbtsbnt i BBpedrd - hint Ber if

° o an initialization when a non-recorded optical disk is
recorded for the first time, and further if the data
structure of each of the physical format information and the

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 thsical'

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 strengthened, if the -
apparatus 1is additionally provided with a wobble detecting

means for identifying whether the optical disk is writable,

a protecting condition judging means into which reproduced

20 signals are 1inputted, a disk Jjudging means into which
signals are inputted from the wobble detecting means, and an

output inhibiting means for inhibiting the output of the
reproducing or recording signals from the DVD if the result

of the judgement of the protecting condition does not match

25 with the result of the judgement of the disk.



structure of each of the physical format information and the 10 di sk
‘production infornmation etc., each of which is recorded in the second
control data area, is such one including no key information, it may becone
possible to read the physical format information and the oﬁskargﬁblcti on
information etc. using the second contigl data area when the data Is
recorded 15 or reproduced after that. Moreover, the function for

protecting the copyright may be nore strengthened, if the apparatus is
additionally provided with a wobble detecting neans for identifying

whet her the ophi cakpdosiecisgw izbakiretus FHéH&Qiiir!('?Q cendi ghon Hudgipg neans
into which reproduced 20 signals are inputted, a disk judging nmeans into

whi ch ST 9ABESC 262 |1 UIhRMldeem LRHWORD! 51 CiEhECIAdHY FRAAIngaNdleagrgout PUL
i nhibiting means for inhibiting the output” of tthe repro u0|ﬂg or recording

signals fromine BVDn ftﬁeheosgﬁ%ahﬁ %Pék“i".ﬁ Mﬁq?;%”%ﬂe %deg% gg%fég@sﬁ@g

condi ti on does not match 2 th the result of the ju e di sk.
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is provided wt readi ng recor signa romt di sk
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i nner perI pher osi tion, ISt "con means
B Sk, SePBRIE 3y BRI oLl paue ol SRR ourdlngpt g
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 resultant
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 protecting condition judging means into which
20 reproduced signals are inputted, a disk judging means into
which signals are inputted from the wobble detecting means,
and an output inhibiting means for inhibiting the output of
the reproducing signals from the optical disk (DVD) if the

result of the judgement of the protecting condition does

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



position of the optical disk, a second control neans for performng the
Teproduci ng operation for the ciphered data 10 in the optical disk, and a
judging nmeans for identifying the first control data ar eazabng %he second
control data area. The reproduci ng apparatus reads the physi é 20r nat
information and the disk production inf érémti on in the second control data
area in accordance with the resultant 157 udgenent of the judgi ng neans.
Moreover, the function for protecting the copyright nay be strengthened,
if the apparatus is additionally provided with a wobble detecting neans

for identifyin { e Qptic LSk is itable or not, a protecting
condition j udg%}%@eerr%rg%fstégt o Shhi %ﬁ;oaglPEBlto ef’}%ﬁ ghafseat e inyantican a
di sk j udgi ans into._ whic ignals are inputted fromthe wobble

det ecti ng wﬁg]alg??e BHef a%o%%]f?)g?f}’na?’é??ilhﬁdnﬁéﬁg‘ £&Lergmas tiond e dut put
of the rﬁth:]O%UCi ng signajLs fromthe optical disk (DVD) if the result of
the judgerht “of thE*ProtectiMY S oRdi FPYANd0E_NSPEURSEORRt ¢h i t VIR

result of the judgenent of the disk, 2 6 MAY 2006 19 Hereinafter, an

enmbodi rrent“cdrfo’{%é"gpr%eqﬁe i PRRPERBninNVENE1BB - nDFé JeoRcsdoRISy tHes dilirtsed Wit h
reference to Figs. 1 to 3. Fig. 1 shows a rough construction of a DVD-R
accordi ng ¥tk prekaneLsdy crtmepsedi §f embpsenene bir sthes tbker ahddat a
area conposed of enbossnent or the |like and the second control data area
of the DVINR sIRAANG cemErol 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 data information may
10 be recorded. 3 denotes a first control data area for
recording disk production information and physical format
information including key information for deciphering the.
data. 15_den§tes a second control data area for recording
disk production 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
addresseslor disk recording 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



each of the both areas being shown by an enlarged scale. In Fig. 1, 1
‘denotes a DVD-R. 2 denotes a nmain information area into which ciphered
data information may 10 be recorded. 3 denotes a first control data area
for recording disk production information and physical forngtMAYi sbgor mati on
including key information for decipherbgg the data. 15 denotes a second
control data area for recording disk production information and physi cal
format information, 15 each of which has a structure which is different
fromthat of the first control data area 3. Nbanmhile, in Fig. 2, 3

denot es ta rea.,l4 denote each of which is
conposedEQEOLaéggégﬁéEP%chgﬁé ?ﬁ?éfa EBRt rfC %ﬁg 35’3%gi5'%@%%%%§ 20 the
second contro data e ove while 17_ denotes

ot or - or SOVEREFPB - orl cELFci g Inf SPHRERBn LEECIVES BBy 580D i sk
recordlng coggltlons etc a gh of the_ pits being fornmed between the
grooves 1B8° FEdrtiercoNgOHefdtas 3 SobBl 5885 Figr 3)i §o4 Herkrdingr am of
a DVD 2 GPgﬂgﬂﬁggﬁ:ao rg&g&Q|n érgg&gggékn%@%%p%%gtus agcordugg éo t he

pr esent % n t ViBhe ndiak pvEductidwe first
control data area 3 (see Fig. 2) for recording the physical format

i nf Br mat +BROERATLAB dﬁg&sﬁroﬁﬁéﬁﬁ@ﬂ 5 inffmedtion (disk eumasdd of

information) is conposed of . .
erboOssment. 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 Dbe recorded, in order to protect literary

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

4 denotes.an optical pickup. The optical pickup 4
reproduces and records record signals of the DVD 1 using
laser rays. 5 denotes a transfer controller. The transfer

15 controller 5 moves the optical pickup 4 in the radial
direction of the 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 rbtates 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. 9 denotes a second control
circuit. The output signals of the amplifier 8 are

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



enbossnent. 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 fromillegal copies thereof, namely to protect, t¢§?

0%Iuces

copyri ght
and recor
transfer
4 in the

s. 4 denotes an optical pickup.,qThe optical pickup 4
ds record signals of the DVD 1 using |aser rays. 5 denotes
controller. The. transfer 15 controller 5 noves the opti cal

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

a

pi ckup

the recor | s ,at a i Lray iti-ons .on t.he QVD 1. 6 .denotes a di sk
qéﬁgﬁﬁﬁ e, AU %'yt&% 1. S Y ofes IENRERLE S o SR

notor. The

7. I I k .
PR éF&Et'QSﬁdfﬁzﬁqeschﬁré&”%w?g%ﬁE BEroEL8C LR anp| PRBEALS The

circuit.
transfer
anplifier
pi ckup 4.
anplifier

5|gnﬁl %ﬁ 3? f ocus error si,gnal s, trackln% error signals or the like,
ar e “f'&q opgadshehes symmbs s whithe DVD

whi ¢

ot or r Ot ates

th | b d . by the opt
of JHCLTE SHBORE EBin ot o LPed i Ren TR o ARICRN gRReSuBT 4t he

4,

al

t he

circuit 9. Based on the

) tt to.th d trol
2172 6 VY2000 GrnArdefRo dedail BURL ol €h cBReno SysmsIEa cEnenr G0

Itsd WhRRtTRe GpErEAL pl ckupls

1, and then outputs themto

10

15

20

25

are 1nputted into the second control circuit 9, are analog
signals, the second control circuit 9 digitizes (makes
binary) the analog signals.
10 denotes a demodulation circuit. The demodulation
circuit 10 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.. 11 denotes a |

detecting circuit. lThe detecting circuit 11 detects an
address signal or the 1like from the signals which are
outputted from the second control circuit 9, and then
outputs it to a system control circuit 12. The system
control circuit 12 wholly controls the DVD
recording/reproducing apparatus. 13 denotes a modulation
circuit. The modulation circuit 13 modulates the record
signals (signals or information to be recorded) and then
outputs them to the amplifier 8 during ‘the recording
operation. The record signals are recorded into the
writable DVD 1 using laser rays outputted from the optical
pickup 4.

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



5 the first control circuit 7. Although the signals, which are inputted
into the second control circuit 9, are analog signals, the second control
circuit 9 digitizes (nakes binary) the analog signals. 10 denotes a
denodul ation circuit. The denodulation 10 circuit 10 anal yzZ28 MAve208$ gnal s,
whi ch have been read from the DVD 1 to2Be digitized, while it reconstructs
the data such as the original inage 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 circuit 9,
and then /&@ppodsding o aappstrefisont roavingcui tthk?. Thbosgshermt ioorid ol
circuit 12 wholly controls the DVD recording/reproduci ng apparatus. 13
denot es acwpdiiracitdonsciwicli the Tdesamidekdt i on circuit 13 nodul ates the
record 20 signals (signals or information to be recorded) and then outputs
themto the anphiehi eth® datiangs t hecoededdiitgo opreativer-rR Thepresaudd
signals are recorded into the witable DvD 1 using | aser rays outputted

fromthe epthcahe piadhud rordatHesrei a4 €2, am@t tRESEOFstheoDVBoR 4agad the
recording 22 2 6 MAY 2006 /reproduci ng apparatus having the above-nenti oned

cggiFEggtbaas 8i, | lthlae fdesar idegtbrohen #dei dat agi svégcardedohptg1then@VD-R 1
P transfer controller 5 in accordance with the instruction of
the system control circuit 12, at first. As the result,
the transfer controller 5 moves the optical pickup 4 into
the first control data area 3 which is 1located at a
10 position of the inner periphery'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 (record data)ﬁ After the modulated record

signals have been amplified by the amplifier 8, they are

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




with the main information area 2 and the first control data 5 area 3, the
first control circuit 7 drives and controls the transfer controller 5 in

accordance with the instruction of the system control circuf% @é, at
first. As the result, the transfer controller 5 noves the o% i IZWﬁckup 4

into the first control data area 3 whicB3is located at a 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 the anplifier 8, and then
digitized by ,the second control circuit 9. Then the denodul ation circuit
10 - reads P%éngoﬁﬂ&n%ﬁ%ﬁrtﬁéYéi@Wﬂn&&tngﬁnnm te deptiichad pliTiapve, and
then sends_the results to the systemcontrol «circuit 12. The system
control ciPELRE thej ganondiag toreratsknpnthhe fhasits cohtided phvsdcid §or mat
information and the disk production information (disk control information)
each of whiEhvaasahderonszdler Gimet e anisfer canttral]l Idat & 20 H@HRance

deci phers the recording condition or the like, and then shifts to the
recordi ng wtthohhe Thastdditdtdror i ticeli §y3Bemmduhates thecgipharned xecord
signals (record data) After the nodul ated record signals have been

anpl i bi ed byet hesadql, i fiter Bpttihey ariekip recodedydy org he 'E%Jsrition,
information area 2 of the DVD 1 2 6 MAY 2006 23 using the | aser rays
out putted whooht heowpessahdi Ckop Bhe Abbéesnd hecd@epsdi nghfopelatj on gt he
first control circuit 7
located at further inner periphery side. Thus, the optical
pickup 4 records predetermined information in the record
signals (record data), for example the last address after
10 recording operation etc.. On that occasion, the physical
format information and the disk production information of
the first control data area 3 are recorded in addition to
the above-mentioned information. Hereupon, the structures
oﬁ the both areas 3,15 are made different from each other
15 SO as to be able to easily identify the first control data
area 3 and the second control data area 15.

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

20 circuit 7 drives and controls the transfer 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




drives and controls the transfer controller 5 in accordance wth the
instruction of the systemcontrol circuit 12. As 5 the result, the optical
pickup 4 is noved to a position, which corresponds to the second control
data area 15 located at further |nner:£er|phery si de. Thus?2 6 M&Y @@6i cal
pi ckup 4 records predeternined informat4%n in the record S|gnals (record
data), for exanple the | ast address after 10 recording operation etc.. On
t hat occasion, the physical format information and the di sk production
information of the first control data area 3 are recorded in addition to
t he aboveemedt¢obhen informatiom, Heaehpatf whickt isctrresrded tihe thod h
areas 3,15 are made different fromeach other 15 so as to be able to easily
i dentify ddwmoridr stonondl ol dalasa aarea 35and t e sebhend bamils oloMattehaar ea
15. Hereinafter, there will be described actions in the case that the
DVD-R 1 immfemadiced byhthesyetendi ngontrepr oduecngt appar atseshds N 44i s
case, the first control 20 circuit 7 drives and controls the transfer

control | einStiwct begotdanhe Wittt o tsdl ueitoni of 7t he 13y HRIB LHHIO!
circuit 12. As the result, the transfer controller 5 noves the optical

pi ckeip 4 WOtR PRSI LheBraetteapeirdite toyshen eegendlcental tdats anga 15
(see Fig. 2). Then the optical 25 pickup 4 reads the physical f or mat

:Amg[] rr?ts n?ielrcﬁﬁrlgggh;errldltlszﬂ%@l@ WAYA 20P8s PeAEUCdyd 1 Ok ABt itdhngagh of
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
production information is similarly read from the 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. As
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. Hereupon, in

the case that the information structures are made different

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



second control data area 15. On the basis of the information, the system
‘control circuit 12 sends an instruction to the first control circuit 7. In
accordance 5 with the instruction of the systemcontrol circuit 12, the
first control circuit 7 drives and controls the transfer CQmBrMhJ?IGS- As
the result, the transfer controller 5 ves the optical pickup 4 g a
desired position in the main information area 2, and then the optical
pi ckup 4 10 reads the record signals (data information) of the DVD 1.
Her eupon, when data is additionally witten in the DVD 1 also, each of the
hysi cal format,informiign_and_the _disk . production infornmation is
gi%ilarly%%ﬁ? qr%ﬁﬁ??ﬁisgésﬂdarSSnégOI &R UStUES e ANERRARPES RO
control circuit 15 drives aqghcont ols the transfer controller 5 in
accor dance & ¥t PR T H¥R r R | ecﬁnf%€m§§é?%n?ébn??oFeéPFéaﬁtlBZSUA§ t he
result, the optical %'ckup 4 is noved to a predetermned position, and
then the &at B3PE3ddi b?&naﬂ‘? FrFIREPNERLEhe i e 2DhES ifced t Forfmiatst
control data aera 3 and the second_  control data area 15 in the DVD-R 1,
the infor t&iFRatEict BPds dhe hedbekor de@dystionr tindpimatcah serect ures
of the areas are di.fferent fromeach other. Hereupon, in the case that the
i nf ormat i 64 Ifakpattur 850 r Ehaade r@inigamasis 2651 tbm ddaistotdentrohedata

information may be recorded into the 2 6 MAY 2006 25
area 3. In consequence, the function for protecting the

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

10 On the other hand, in the case that the both control
data areas 3,15 are made different from each other, the
disk may be easily identified, if any one of the first
control data 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. 1In 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, the first
control data area 3 can be formed of embossment. In
consequence, the function for protecting the copyright in
the non-recorded condition may be strengthened, and further
its affinity for tﬁe apparatus for only reproducing use can

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



second control data area 15, with a structure including no key
on, or the information may be recorded in such a manner that the
arrangenents of the physical format information and the di sk production

informati

i nformati
area 3. |
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present invention has a higher ability for protecting the
copyright. In addition, the optical disk or the
recording/reproducing apparatus may be easily operated with

a good responsibility.

Industrial Applicability

As described above, each of an optical disk, a
recording/reproducing apbaratus of the optical disk and a
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,
and particularly is suitable for using as a DVD or its

recording/reproducing apparatus.

This application is a divisional of SG 200100946-3.



2 6 MAY 2006 different fromeach other, the line density, the width of the
track, the physical depth of the pit or the |ike may be changed. As

descri bed above, each of the optical disk, the 5 recordi ng/zﬁmﬂdm ng
apparatus of the optical disk and the recording nethod for e opti cal

di sk according to the present invention has a higher ability for
protecting the copyright. In additionQ7the optical disk or the
recordi ng/ reproduci ng apparatus may be “easily operated with 10 a good
responsibility. Industrial Applicability As described above, each of an
optical disk, a recording/reproducing apparatus of the optical disk and a
15 recordi ng nethod of the optical éﬁﬁ ccording to the present invention
is useful as a means which can eff i'vely prevent illegal copies of
information recorded in the optical disk without spoiling the functions of
the optical disk or the recordi ng/reproduci ng apparatus at all, 20 and

particularly is suitab for using a DVD or,its recording/reproducing
appar at us.t *Thi 2“ EFH 1§n°ipst’-§=g‘1‘ \ﬁsjﬁqﬁr%qm%?l%@%owog%-s. 2 6 MAY 2008

27 CLAIMS 1. A recordabl opti cal disk conpri.sin
a mainéﬁa or atfﬁn area %nn%hichg%ata information can

5 be recorded in a recording layer of a groove having a
wobble in such a manrner that the data information can be
read using light;

& control data area located at an inner periphery side
in comparison with said main information area; and
10 a sub information area, in which
| other information has been previously recorded in an
address area in said control data area, saild address area
corresponding to an area including <deciphering key
information in a disk for only reproducing use, while
15 physical 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 sub information area is provided wi;h a wobble
while said control data area is provided with an area which

20 includes no wobble.



amin information area in which data information can 5 be recorded in a
recordi ng | ayer of a groove having a wobble in such a manner that the data
information can be read using light; a control data area lIqcated at an

i nner periphery side in conparison with said main infornati2dhMA¥ 886 and 10
a sub information area, in which other infmgmati on has been previously
recorded in an address area in said control data area, said address area
corresponding to an area including deciphering key information in a disk
for only reproduci ng use, while 15 physical format information is stored in
said sub information area, with an information structure which is
different fromthat of said control data area, wherein said sub information
area i s provizded wieldo ralawaleblopt iwhill @lisad,d capiridlirdat a area i s provided
with an area which 20 includes no wobble. 2 6 MAY 2006 28 2. A recordable
optical disk, conprising: a main information area in which data information
is 5 recordable in a recording layer of a groove having a wobble such that

sai d data inkorfatihonihgorpadabhe HsEAY anliwhicha £OY roln AR &R is
| ocated at an inner periphery side with respect to said nmain infornmation
area; amd 1l@ecordable in 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

10

a sub information area,

wherein in said control data area, other information
including first physical format information has been
15 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 information with an information structure
20 which differs from an information structure of said control

data area, and

wherein said sub information area is provided with a wobble
and said control data area is provided with an area having

25 no wobble.



a sub information area, wherein in said control data area, other
information including first physical format information has been 15
previously recorded at a predeterm ned position instead of key information
used to deci pher the data information, said sub |nfornat|qp6q”@a2ﬁfing
configured to store second physical fornazglnfornatlon wi th an TNt ormation
structure 20 which differs froman information structure of said control
data area, and wherein said sub information area is provided with a wobble
and said control data area is provided with an area having 25 no wobbl e.
29 2 6 MAY 2006 3. The recordable optical disk of claim?2, wherein the
different information structures conprise a different arrangenent of

physi cal format Théormaidrable 4opthealecpidabbe optigal 2di skhetechaivne,
wherein said previously recorded other information in the control data

area i s permanefereh? S5.infermaciddabier@ptheas diskpef sel aizm %i:LJ‘f"&f‘@éiﬂﬂ1
key information is not included in said sub information area.

recordabl e optrirealycticsle off ghysmd%l\Myyﬁgﬂwﬂﬂfygmégy&qactur|ng |nfornat|on
is recorded in sald control data 15 area and said sub information area.
5
4. The recordable optical disk of claim 2, wherein said

previously recorded other information in the control data

area 1s permanent.

10 5. The recordable optical disk of claim 2, wherein key

information is not included in said sub information area.

6. The recordable optical disk of claim 2, wherein disk
manufacturing information is recorded in said control data

15 area and said sub information area.

7. The recordable optical disk of claim 6, wherein the
arrangement of said disk manufacturing information and said
physical format information differs in said control data

20 area and said sub information area.
8. A recordable optical disk, comprising:

a main information area in which data information is

25 recordable in a recording layer of a groove having a wobble



7. The recordabl e optical disk of claim®6, wherein the arrangenent of said
di sk manufacturing informati on and said physical format information
differs in said control data 20 area and said sub information area. 8. A
recordabl e optical disk, conprising: a main information ar eqémhi ch data
information is 25 recordable in a recordingol ayer of a groove iaﬂﬁ a
wobbl e 30 2 6 MAY 2006 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 5 a sub information area, wherein in

sai d control sgaha takea,saaidela danfierimiiaen on NG udiRadlid sisiply s calgdor mat
informati on has been 10 previously recorded at a predeterm ned position,

sai d predeterm ned position corresponding to an area on a read- only disk
at which key information used to deci pher the data information is

recorded, angd cbhtsaild st iaHQr Mldaar B2 heiinghGoHd aWed- & O th
second physical format information with an information structure which

differs fronkgggb@ko&gaggqm SaliWC tiee rafa tS@nd GQLr @lng data area, and 20
wherein said sub information area is provided with a wobbl e
5

a sub information area,

wherein 1in said control data area, other information
including first physical format information has been
10 previously recorded at a predetermined position, said
predetermined position corresponding to an area on a read-
only disk at which key information used to decipher the

data information is recorded, and

15 said sub information area being configured to store second
physical format information with an information structure
which differs from an information structure of said control

data area, and

20 wherein said sub information area is provided with a wobble
and said control data area is provided with an area having

no wobble.

9. The recordable optical disk of claim 8, wherein the

25 different information structures comprise a different



and said control data area is provided with an area having no wobble. 9.
The recordable optical disk of claim8, wherein the 25 different
information structures conprise a different 2 6 MAY 2006 31 arrangenent of
physical format information. 10. The recordabl e optical disk ®&MAYI 2008n 8,
wherein said previously recorded other imdprmation in the control data 5
area is permanent. 11. The recordable optical disk of claima8, wherein key
information is not included in said sub information area. 10 12. The
recordabl e optical disk of claim8, wherein disk manufacturing information

i's recorded ggrggbgmgg@tbqlpg tacaar edraRd Saird sk ilopf ormation area. 13.
The recordabl e optfical disk of claim12, wherein the 15 arrangenent of

sai d di sk manufacturing informati on and said physical format information in
said control data area differs fromthe arrangenent of said disk

manuf act uringo i nffQr NREEYPG AP Te SRE 1RRYSI Eadk T QEMRY Aiiff of MafhebRek R Saiid)
sub information area.
previously recorded other information in the control data

5 area is permanent.

11. The recordable optical disk of claim 8, wherein key

information is not included in said sub information area.

10 12. The recordable optical disk of claim 8, wherein disk
manufacturing information is recorded in said control data

area and said sub information area.

13. The recordable optical disk of c¢laim 12, wherein the
15 arrangement of said disk manufacturing information and said
physical format information in said control data area
differs from the arrangement of said disk manufacturing
information and said physical format information in said

sub information area.



