e3e’7Z[1(]T_6> T ou82 0 JAN 2004 DESCRI PTI ON OPTI CAL DI SK, AND
RECORDI NG REPRODUCI NG APPARATUS AND RECORDI NG METHOD FOR OPTI LR ‘5
Technical Field The present invention relates to an optical di'sk,”an
recordi ng/ reproduci ng apparatus and a recordi ng method, for the optical

disk, in particular, relates to a circuhar optical disk i A r.d
signals such as inmages or 10 voices are ci phered and rec4mm mmlmm mmr to
protect literary properties fromillegal copies thereof, and, g an
apparatus for and a method of reproducing and/or recording t hE¥%¥%8cor d

signals fronmto the optical di kground Art In general, in a DVD
(Digital Versatile Disk) on t&%ﬁ%gga%535¥n which a novie, nusic or the |like

is collec cor , d i nformation such as an inmage, voice or the
like is c%%ﬁgﬁgg‘aHgﬁﬁéborgﬁﬁ iﬁEGP NﬁfﬁﬁﬁﬁQQHcﬁNqen%é%?%%ﬂ%ﬁop@ﬁpies
fromillegal ies thereof, namely in order to protect the copyright

t her eof . %ﬁ&é’%\%ﬁ@ N{Eﬁ%(%\,g‘q% Gt GtucetSRisi ng a DVD reproduci ng
apparatus, the DVD reproduci ng apparatus reproduces it by readi ng key

information recorded in a control data area of the DVD, and 25 deci phering

h i phered data _informati on using the ke
the % P Technical Field g Y

The present invention relates to an opticai 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 feproducing and/or récording.

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 cépyright 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

NN
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20 JAN 200 2 information to reconstruct the original inmage, voice or the
like. Hereinafter, a conventional DVD and a DVD reproduci ng appgr gaNS20e
t he adbove-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 descri bed.
Fig. 4 is a perspective view show ng a %ough construction of a conventional
DVD-R In Fig. 4, 101 denotes a DVD-R 1I02 denotes a main information area
of 10 the DVD-R 101. Data information such as an inage, voice or the |ike
is generally ciphered and recorded in the nmain information area 102. 103
denotes a, al, .data area. The control data area, 103 records di sk
product i or%%%rr%)%(%nran% Olnoﬁtoanrae%cfﬂlss']&%?t £ P e T+ AR hred Powe i nEPLER ngT kB 15
i nformati q'EPr deci phering the data information recorded in the nain
informati onar'ea 102. Hereupon, the control data area 103 is |ocated at a
position of ths%inner eripherz side in the DVD-R 101. In the DVD-R 101, a
spiral groove %ﬂ?%?%éﬁﬂﬁ%a?s PRVRBHLIPRBM PN i@serd RV heFepredycinde to
the outer _peri Qery side over the both areas 102, 103. Thus, the data
i nfor mat i 8%I}|a§par or%ltd%ihﬁ t HROYRTBPUF hgnPdy VRS Whel glsoveonekebeapen, t he
address infor ma,ﬁoi on, the disk recording condition or the |like has been
previcous| YEEEET o ¥ FRMRYBst faPERIF tlHe of-oMAidfe s DR ler - ghboke
pre-pit. ., 2 0 JAN 2004 3 Fig. 5 is a block diagramshow ng a rough
const ruct it6n 88 SxXadefett o XD rwpklodeeidrs@pideedtus. In Fig. 5, 101
denotes the DVD 101. The DVD 101 records the data information such as an
i mge or voi ceftd be & eptdduéed PH IF et esian ophiwahgpi ekuproddie
optical pickup 104 reads record signals of the DVD 101 using | aser rays.
105 denot 91§ M gRdPer e8nt 2 oldadyVenmtHeonalandVerRoont rbt | ¢igl054rpVESLt he
optical pickup 104 in the radial direction of the DVD 101 in order to read
t he recor 8e8P§R& &2 aPVATBi t r a¥§2 1deposiesi ensnaim t he fDyDat@dn Hifcaendt es a
di sk notor. The disk nmotor 106 rotates the DVD 101. 107 denotes a first
contfol citReUPVD-Thd Ofli.r sDadentimflomsiataian si0%h comtaml smddee, opbical opi ckup
104, the transfer controller 105 and the disk notor 106. 108 15 denotes an
anpl i fi er Ehehel gl iiSi ererise by iclipbs rele  aidnaleso relidc hi hat@eberpinead by
the optical pickup 104. 109 denotes a second control circuit. The output
si gnal s otnfhemafplinf iared0802r.e | APGt tdehdoté® Bhecaecosl eamfiar ohr&al cuit
109. Based on the signals; the second control : -

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 1is 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.




" 20°circuit 109 generates servo signals such as focus error signals,
tracking error signals or the like, which are required when the opf ijanl 2004
pi ckyp 104 reads the record signals of the DVD 10/, and then outputs them
to the first control circuit 107. Meanwhile, the second control circuit 25
109 digitizes (makes binary) the input signals of anal og 2 0 JAN 2004 4
type . 110 denotes a denodul ation circuirt. The denodul ation circuit 110
anal yzes the signals, which have been read fromthe DVD 101 to be
digitized, while it reconstructs the data 5-information such as the

origi nal inage S| 1 o] enlcontrol circuit, The, system
con?rol C|rcglgqfigqhﬁgﬁfy%%bgﬁpt$ W%%qoﬂu%?%%haﬁ%%fEfﬁgth%

Her ei naft er;, .ac re od cing apparatus having the

above- nen?Foﬁgdéggﬂé?ruc%?gnagﬁ %%raggﬁFﬁge&ppﬂfﬁﬂﬁﬁrthénDﬂBQIHﬁon t he
mar ket is pr e f|r contraql circuit 107 drives and
control s bg f%%ﬁ% 7 %hﬁtﬂgﬁ$e90 05 |ﬁ cc%YHaHé@-mF?%o¥%% ithst rdetaon of
t he systeghggghr N CIrCUIt 111. the result, the transfer controller 105
noves t he opti ﬁlnck?fbdioﬁ’s % GBGYE oPE 1594Ceant® nker prPTeMeesdsi de in

t he VD 1 e signals, ave, been read by the optical pickup |04,
are arrpl i ?I éd Cg tﬁ% |?Pl§?ci‘ 8, PLRHR hen BRI t9B4EF Yy PhEkYECOhAI4
control circuit 109 The dulgilon circuit 110 reads the contents of the
Q01 tal SFEAGPs TERRTA (oS TemRID B0t hhebVBS P s Usd nond st crmitont 1H0S
circuit lél. f the read contents do not include the key information in the
control d8FR°LPEad1632pSdErFicgrtarllame Hha dmanafienl caitad ten 1105ut put s
anot her instruc% on to the first control circuit 107 again, and then causes
the firstT™@8REr bPecrPEdrelip? kgrzs O ilve tind kashialolditecttremsiBrthe

controller 105 As the 20 JAN 200 5
DVD 101 in order to read the record signals at arbitrary

10 positions on the DVD 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 optical 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, the 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



resul't, the transfer controller 105 noves the optical pickup 104 to a
further inner position of the inner periphery side in the DVD Lpb,Jggzm%hen
searches the key information of the DVD 101. 5 The key information, ich
has been recorded in the control data area 103 |located at a position of the
inner periphery side in the DVD 101, is ,ound out by repeating the
above-nentioned actions. Then the denodul ation circuit 110 reads the key
information. If the systemcontrol 10 circuit 111 detects that the
denodul ation circuit 110 has read the key information of the DVD 101, the
first contygl, circuit 107 drives and controls the transfer controller 105
i n accordance with the instruction of the systemcontrol circuit 111. As

the result, thet ontroller . 105 15 nmoves the optical pickup 104 to
a position of ?Héfgg é?f%%rngSPﬁg ﬂaglPH1ﬁh¥qﬁﬁ§ﬂinthhéﬁm?ﬁéléﬁﬂP@a

pi ckup 104.,.r t data information recorded. in the main information area
102 of théblﬁ%%ﬁ?blﬂ(eose%-%%?esél)t%%e%h%%f?hew}?lja?% harerhaenorerd §emaral |y

ci phered, nar i.ge. or. voice 20 signal s, cannot be obtained if the data
infornati5ﬁm?gﬁg%%gﬁyqfé6%5dtﬁﬁﬁgl¥% VERLLe bt gaeGORREBRERS | Bhecdatbe

decigperedlig thqgﬁﬁﬁ inf%rnatio , Which was recorded in the control data

regi on 103 arfd i eff%f ev?ﬁu§ﬂ¥5ré&&ﬂ%ﬂ@lusé@?g?hu%F s idenodull fi on

circuit 1%? dﬁg%ghers the 25 data information in the main information area
RS 6

| 02 using JAKS568 6CRRYTPhf of He®ibh: whiltle haysbemn ceatirodo as
to reconstruct .the aoriginal and normal inmage data or voice data. However,
inthe wrictlgtﬂueltoﬁ't]i éﬁ"q}i]ﬁ( Qi s athWIj?\FP oferbedi¢key apraecabtay.be such
a probl emthat copy of the 5 optical disk may be easily produced by
copyi ng the in#%?ﬁ&ﬂ%ﬁ?qq1t%ﬁ¢%ﬁﬁﬁr6f dhea Diieaepramidings appadatas
information into the DVD-R even if the data information is ciphered as
descri bed "AY3VE. EARISAPOYE Trefet LeReBhyonssing tpoay ertl 1t Hee i adscmibedn in

t he %Pntrogggata area from being 10 copied as described above, there has
beert Ypr op&8ER &heh DY Dhrl@de @ir s ey kgtevi Dustnrodooed, aithefissgnatseat

| east intg . the region, in which the key information of the DVD-Ris to be
recor ded, Td&S&s Q08 GFidy et r GWet kB9 7 i At dveat ol facorhrodisng: reopt eains fiép t he
region. That is _such a 15 procedure as 'to prevent the normal key .

i nf or mat i GRAMCEEHMLEE NPT epRodiismr danadewi epr diheci hysappat adhs Ay the
previously formng pre-pits wth other information, for exanple by formng
embossnenfYBkeRhe gt ol cacaitr d li.ncl 88i nthd heeseyt pn the whighs the key
information of the DVD-Ris to be 20 recorded, so as to destroy the nornal
key i nfor RAPTEEAL LBEWENEY ,Mmdves heheompdritdadnahi dpip cab4 dicsk aansb & fieion
reproducing or recording systemthereof as described above, it is

i npéSsi bl 81t @r ebwiek t herphpeiryalsifdsr iy ichkoDw | DML and Tdies ks PgrRAUS] | on
information such as |ast address 25 information etc. of the witing region,
i nto whi chhdgha 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 Qf 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



2 0 JAN 2004 7 nust be witten later, into the control data area 103, when
the data is recorded into the main information area 102. Thus, ¢ Df JAh@BVD- R
1 (optical disk), in which the abovermentioned physical format information
and di sk production 5 information are not recorded into the control data
area 103, is reproduced by the DVD-ROMgeproduci ng 'apparatus, there may
occur such a problemthat various useful functions, for exanple the
function for detecting the disk volume in a short tine to indicate it, are
spoi led. Further, there may 10 occur al so such a problemthat the

(ooPons! DieskycAsooet Al etk by | NG UEEOIfigE PPSYLOMAD TOIOITHIANA® |1e

deteriorated. In addition, 1f enbossnment having stronger

illegal £ckSp Pr €44 0 y for it egi qQn_incl udin tIr’TLg1 key,

i nf or_rratiL%ncofpthe coﬁ% olgdaia 15 ar ngmﬁ%% (;Qso?%%l?%c&r i 1d*%i t5P04T may be
extremel y,di ffi cplt ta far -wobhl e in the region. In conseguence, if the
DVDis re%roa%ced‘lyuss'%%ge ﬁhrg E% reprgl ui(;’l nangpg‘g\%’t REARHRES gE@urkseYsuch a

probl em t hat, | b jd a j udged that the DVD is a DVD- ROM t hough
it is' 20 pr%ﬁ?ggix?ygga% E{,}Bbgééase no wobbl e exists in the region.

convent i onal . prabl ke oREe TG Shov R PRSI « BEE e cR s obb 19 ovi de

Fecor di na 3t Shr BAA 7 Hhhel Bt RBSREGRSIAT whi & SadnOpr < SER9 (K Ty t he

opt cal AR 28 HB00B of FE nBTPI Wl nid Eh R 1R e XGORPEG . 5

Format i Gt AITER SHELORER 37 6UUEPT on TRATGEHE HNOQULSR L6BNCGIENIE

i nformati and so . An optical disk according to the first aspect of

t he preselﬂlt i AT oggﬁhﬁéﬂyhﬁwwﬁ evedIfo Bt veustemocontrol

abave- ment.ioned p I , including (i) a main information area in which

ci pher ed ddt @' f%?ﬂagg%ﬁcctén B8t ebbpdegmogulation 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 reﬁorded in the main information
area 102 of the DVD 101 (see Fig. 4). Because the data
information is generally ciphered, normal image or voice
20 signals cannot be obtained if the data information 1is

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



“a recording |ayer of a groove having a wobble in such a manner that the
data information can be read using light, (ii) a first control 2&tJANZWA .
| ocat'ed at an inner 15 periphery side in conparison with the main
information area, and (iii) a second control data area | ocated at an inner
peri phery side in conparison with the main information area, the second
control data area being able to record information with an information
structure which is 20 different froman information structure of the first
control data area, is characterized in that (iv) the first control data

area i s PEQYi 08HoWhhP18nT CGHIRHMNAGN Ky T £E04 d QBSESDEBd‘f%tJro%géﬂ“J mation

and physical format information including key Information fo eci pheri ng

Lhe 25 daiie | o o6 WA 0ind OhOERaLNLALAB! LARANAYI BY heeR previously ~ 2 0 JAN
|

2004 9 recorded in another region, ch can record at lT'east the key
i nformation, i ir t : t . and he, second r ol
hata are; beiHgmg%fzéio§%egggda?héggygkqgﬁgﬁﬁ%¥i%%g%n%%?ﬂa?Foﬁ éﬁgﬂﬁhe

hysi cal r i r i ich s_n iaclu he key information.
Eu¥ther, %ﬁ&?ﬁ%r1€%§iggﬁéggsééggégraﬁgg foggﬁéqggbgﬁaka§p§8éybpft Sr esent
|t o mat 1 B San b Pekol BRY Tk (oA ng TORERebr Vg B804 TREVI g

bbl e 10 4 . n th data _i nformation n be read usin
Yvioght,e (?lléfba él r%?n ggﬁt &g]le d%l%%ﬁgcr?]éa%fagc?atae%eaataﬁnwieﬁfﬁera%e{;hﬁhéira;}:as?de in
conpari sa i Ln_infor ion area, .an iii) a.second control data
argg IL§§%§?%§hé§5%£E&£6L€$?pﬁgéb ?iggfpnl%ogﬁélﬁé%ﬁ grﬁﬁfﬁﬁélf@ gﬁ n
i nformati o e secon ontrol data area, being able to recor
i nf or mat |é(;lﬁ)}€érte%d a%h%é.g%ﬁg%ﬁr 3%?&7136 \Arﬁa}HTs i s i ?Fg?‘énFof POMSa CeHySi cal

structure of the first control data area, is characterized in that (iv) the
second cg)nlfer‘{)efnhcdaif%e at R HERE T RR oF ] gb@kcﬁpgaa(]:t Aghai At 8Em&EPan Pei@ R0

physi cal faor.mt infarmati.on which does not |nclude key information for
deéﬁ%heﬂ?ﬁfﬁ%ﬁe%%tgeﬁﬁfégﬁgﬂﬁﬁ?quI?%%r%pk?éaPQﬁQﬂ@%ﬁﬁﬁﬁ%ﬁn@uFB £he
second azpect f _the present inveniion, it is greferable t hat the physical
struct ur 'Oc%éﬁﬁﬁséa 3P PhRbhPESIYh&aqad ebheFolsigapds at least

S

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 1into the region. That 1is 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, 1in 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



" 25" area being provided with no wobble, and the second control 2 0 JAN
2004 10 data area being provided wth the wobble. In the opticalzgithzmk
accor'ding to the first or second aspect of the present invention, a pit,

whi ch has recorded i nformation including an address signal, may be provided
at 5 an inter-groove position in the sgcond control data area. Meanwhil e,
in the optical disk according to the first or second aspect of the present
invention, a recording pit in the first control data area may be conposed
of enbossnment, while a recording pit in the second control 10 data area may

be forne I | i ght_.. Hereupon, .as an exanp|l e of the optical disk
accordingugﬁ ?ﬁeaiﬁﬁgfkogagggdn&‘a§beJF3§Pqﬁﬁ9 2L &R rftd ot R gty

exanpl e, wj t.e-once optical, di sk i oi nted put. A recording/reproducing
appar at utéifi}i"aorc‘faz;lcrfl opti C&Odi 1%“%%(;3}‘ i MF 4 tRECTRRFHORspEEE of03 he

present jnpventi.qn,, .inc ing (i) a min information area in which ciphered
dat a inf%ﬁﬁﬁfidﬁpc %ebbvgégor e&oPEl%a$e96P Ing Imyriek &hgr ghavemaving a
wobbl e, ii%.a first control data area which can record disk production

i nf or mat FORTARBEAN RN YHICDD forRal ilmrormRtion | Mt udiay kespdurtoramat i on
for decigh ring the data information, and (iii) a second control data area,
(iv) the aﬁga&n EU8NpEFRg PRSI & eCOTAECoAd tandher Soasirsducia tith@ et 4.03,
information, is characterized in that (v) the recording/reproducing

appar at usS c&FPFEEHE D rP Y5 thep YRIEEOM Wt riF @R ot bduepbenatnbor mitdn and

t he physi cal 2 0 JAN 200 11 format information wthout the key

i nf or mat 3% PREBTt ABCRe@oRIOBIREY dihadatvardoas, Leetula fsaidtamrss viltxch i s
different froma structure of the first control data area, when the optical
di sk i s PéeBPYed tdre r Epredderd, Lo rdspectiivgl ythe 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 1is reproduced using the DVD reproducing
apparatus, there occurs such a problem that it' 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



Anot her recordi ng/reproduci ng apparatus for an optical disk according to
the fourth aspect of the present invention, including (i) a mai2D JAN 2004

i nforlmation area in which ciphered data informati on can be recorded in a
recording 1D | ayer of a groove having a wobble, (ii) a first control data
area which can record di sk production information and physical format

i nformati on including key infornmation for 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 differ ntc%ro each other, the apparatus bheing able to record and/or
reproduc@%ﬁﬁ? A TAFOFAREY oRT LEPEIRUEATSr i IRt dmt @ikt hwhich
recordi ng/ reproduci ng apparatus can record or read the di sk production 20

i nf or mat iGR AFEIRE phyldeniiforthe tyeporaht ton aptheat dhekkepdi aRormation
using the second control data area, when the optical disk is recorded or

r epr oduc & facddyedty vergvens tiHee r dddredicdg/ vepr edfucthg aptdrcatlusdiek t he
optical disk according to the third or fourth aspect of the present 25

i nventi ofudhheaspdi BHP @irskthmyl bkeanwbpichcdlnfdiigigds Wik chopy2i@h3AN 2004
12 informati on has been previously recorded at least in a portion of the
first comtitdoudatspEirldang Hereuporst isnanfexanpterding her opepratudisk whi ch
is used in the recording/reproduci ng apparatus for the optical S disk

accor di ngheo tHevsiiald ofofwatt hiadpeotdfont he firesedtsk nvenvdoatibar
exanple, a wite-once optical disk is pointed out. A recording nethod for
an opt i cdinfeirgatacgor @ imk toontme ¥ i infomspetonbf ahdespresent invention
including (i) a 10 main information area in which ciphered data information
can be recordéd iopiczboddshg acayerdiofy atgr bbee fhavitng swamdbbd £, thei ) a
first control data area which can record di sk production information and
physi cal rrersmatt | nhoematioan whithditgs k@geinnf achitized foy dedivigheehag t he
data 15 information, and (iii) a second control data area, the nethod being
f orl O ec orathiovee ~tteen tdiatree d b osibéhon, ihelobdanact(@ni zednd in t hbatothetwethod

i ncludes the steps of (iv) detecting whether a | oaded optical disk is
veritabl erea not ,wlaihch (¥)phetredndathe idiflerprraductdon baf psestdea and the
20 physical format information without the key information into the second
control datmeasedingf lokeropdf cal glicded shaueihgakl esonwié henr enofdi ag

met hod for the optical disk, it may be detected whether the | oaded optical

di sk is wemnteabltthat €8endbtaondfterkasin ofamhebhale WobDl@ exigats or
not . :

(ii) a first control data area located at an inner
15 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 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, 1is characterized in that (iv) the first
control data area 1is 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



2 0 JAN 200g 13 In the optical disk, the recording/reproducing %ﬁ ar at us
for recording and/ or reproducing the optical disk or the recordi @\HﬁtﬂWH

for t'he optical disk, according to the present invention, the disk can be

precisely identified 5 without spoiling the physical format information,

t he di sk production information (disk control information) or the like. In

addition, illegal use of a DVD or another optical disk |eading up to breach

of the copyright my be effectively prevented. Further, it may becone

possible to 10 previously forma recording pit conposed of enbossnent,

whi ch has i the illegal use_and can be

r.cestrai.nt for preventin
formed wi lf%&épﬁg%rlhczasqo% H c%%%gﬁ{kn&’b,lc?’h&a@ptlf%%‘?r%i 3k Aegshe the
manuf act u i lL.ower cost,.15 Brief Description of Drawings Fig. 1 is
a perspec%?ge%bkgﬁggﬁbﬁfﬂg bprgﬁﬁhéiﬁﬁﬁrGEPFBﬁ?oﬂéiﬂ)ﬁ¥¢@acééddih@ to the
present i ntion. Fig.,2 is enl arged schematic view show ng the both of
t wo contrgggda?go%geggngfoghgg%@Dﬁi%ﬁuﬁﬁﬂ@% ghye to pecprrg. the diskl ock
diagran1sh9mﬁn$ a roug? construction of a DVD recordi ng/ reproduci ng
appar at usP 22 or bt Ay ¢ Pﬁ@a398§eﬁ?m1HVE%tPBM?lFPb.fﬂrmgtaipékgpenimxe Vi ew

show%ng a ro%%qiconstruction of a conventional DVD-R 25 Fig. 5 is a block
di ag? am sHOWFNARST oligh £BASEAGCENBnkey2infoANaLA0n .14 of a conventi onal

DVD reproducinguaggaratus. Best Mode for Carrying Qut the Invention
rther, another optical disk according to the second

aspect of the present invention, including (i) a main

information area in which ciphered data information can be

recorded in 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 physical structure of the first control

data area, is characterized in that (iv) the second control

data area can record disk production information 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



" An'optical disk according to the present invention is 5 provided with a
main information area in which data information (main data) isgegandggy in
a trdck having a wobble, and a first and a second control data areas each
of which is |ocated at an inner periphery position in conparison with the
mai n i nformation area. Hereupon, the 10;4nformation 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 regi on which can record
di sk production information (disk control information), physical formt
informati LN [ key i.nf bon.,for i phering the data
infornatigﬁFba%gggoB%ﬁ5%Iﬁ}§33?¥¥%Eaﬁ#hgjgbffggﬁjgisk has such a function
as to protect e yr.l.gh f data _information revi ousl

recordi ng ot he?gi & (%P e t?loélagt dﬁggstaclcﬁtrgltnﬁe tr%g&&% %FEFn OtrheS?‘%/‘?%‘%
control d e into which the key informati.on 20.is to be recorded. The
recordingggéF?gngga$ %a%ﬁﬁﬁ%ﬂgmip%ﬁx?b?ﬂ1nﬁ B 03§%éﬁgiﬁﬂ§e£eQﬂr@@¢ting
it using r.Light. Further, the optical, disk is additionally provided
with a se%&%?@%ﬁ%?%l 1RrdRege Fé‘c&d&‘if%ést 7 idshe PH0UR RGP W irfast i i on,

t he ghysiggliggrngt informati.on wi thoyt the key 25 information, and so on.

I n consequents, “thedTBPEGePEPHHEE 112 t§e) AQCSBsh contiinisidadia fadiarat
information, the disk. production infornation and so on, for exanple the
maxi num t r ansf ?a?ﬁﬁélgr e R OR 2559t Pk 02RRPERIBEL £0i $hco Terst
recorded, can be recorded in the second control data area. Thus, when the
optical 5°Hi 8RCPRY B5PSRc&f UhhPLe PR r épVERGEPRy appacaresnsr rie |i ke,
the DVD re rochin%,apparatus or. the Iike can be operated with a good
responsi bt t 2By rédditng QR Iy sitalia f or k8@ | BRYr nREi osoaRdsSEte Ak
production information_ in the second control data area. 10 Meanwhile, the
ability f8FORPeReREr nd™inke capyreepidhng B tf ukhhdhe aseeandi fcartteradi sk
production information and the physical format information w thout the key
i nf Of mat | DAtR_t _rearBaY e Br fedmed éweasé@@ﬁ@ démivtol data area, and then the
optical pickup is operated on the basis of the 15 information which is read
fromthe second®EBWPPBI @&t &larse@Mihen @hetlpt ppslicdilskiisy eemodiiced.
Hereupon, if the information structure of the second control data-area is
made be df?feRenfi¥sbnPrnecrandr rapest offr Géeups esfentthd nfviemsti cxontfical . dat a
area, it may becone possible to easily 20 identify the both of the two
control d¥aRteasaiwrhtetheree topelcaurdhe i foadretdd rstt.control data area
i s conposed of enbossnment or the like while the second control data area
has such a stricracerdhan/pepsodueihgr rapantative efoyr anveppasitli arisiso t hat
t he physical structures of the both areas 25 are changed, the

id i ficEFORAbIgt f@ bblhe duvitnd| adpeat ©@Ff 0thaN 2O&dent 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



" 16 areas mmy become easier. Thus, by reproducing or recording tPﬁ @Q{%Hﬁal
format information such as a disk identifying condition or disk®Fe P g
condi'tion and di sk production information etc . in the second control data
area having the 5 pits at the inter-groove positions thereof, it may be
prevented that an erroneous identificatjon or erroneous 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 fromthe
optical disk in which the key information for recording the data into the
optical di i ri:ng t [ e ed _in_an.i.nner. peri phery side
pOSition?hgﬁﬁ€$sg$§%%?%bJQ%Eaﬁgt%EPgh g%% ﬁ%&g ?HéoﬁﬁgEﬁSHtol C ar E%rary
position J r.adi ir Lon t he ical 15 disk so as.to read the
qdedifie Ta Lol TgEL N, oLt e, ORY ©3 2 hich

data at t rbitrary position o & optical °di §kU§5éCon roi® means

for perfofm ogugi ration for_the ciphered data in the

opti cal %lgg&aé%dgf% rgne%lrl%srilgl %El%iedeonfi?kfﬁ gt RE nggfogo%ﬁ%&l &t area
and the cand trol ta,area, and.another cantrol 20. neans, for
cipheringﬁgﬁg s%ﬁ%ctu? ﬁgc?%e(ﬁ%%ﬁtojf%coFacpfaepn t¥e r &CHFGIHFed
appagatu%fsghq:dg;k production information and the physical formt

i nf of mat i'on A hetuding the |ast address during the recordi ng operation etc.
is recorded at &ﬁﬁgt into:%$e second &ontrol data area of the DVD-R,_the 25
recordi ng st r JAUE D HP RS ERRL PRI PHaRPBREBREST fPSt 2N PRF 1A 2004
17 control, data area., Hereupon, . the judging neans for identifying the first
contr ol céaﬁsg( ard- e 1 %e ggcoﬁaecorﬁor%quﬂat%ls%‘?%’é ng¥y bELGonpeEsEdt a
wobbl e det ecting neans i.ch can identify the both areas on the basis of 5
whet her CHE SEOEIY ekPStUddRInd) 132 PR AR iBh R 2 c ORI Het i on
is perforned as an initialjization when a non-recorded optical disk is

recor ded FERHRE f ARER tiTHEO IR PRur CR8r ¥ FRECHded ¢ty uet deeogidigeth of
the(PhysicaI formgat information and the 10 di sk production information

et ct¥ eadPYRT wREcI? | STPR¥Sr dEinT t Ae WUt cohil old daibshr e@ntizelsuch
one including no key information, it may becone possible to read the

physi cal Fdrametr a1 Bhaahi saNak@aciE dikkk ppoedett bani Anseraatdanetand usi ng
the second control data area when the data is recorded 15 or reproduced
after th&MYNgidEovEPr™ehe iMfiratadnidror ipEdbdépngaheinbpymaghonnfiprbe nore
strengthened, if the apparatus is additionally provided with a wobble

det ect i nfaflae gy i der | f§3hy whefherathenept eodl diidhk)i saw istaldngl a
protecting condition judging neans into which reproduced 20 signals are

i nput t ed,CAR Bk @y agereands! ivhibcnnilén) sisgrediicirure nphit thd ffriomtt he
wobbl e detecting neans, and an output inhibiting nmeans for inhibiting the
outlput ofcafe dlepdadiaciakpadr apdcor dstigusitgral sof r Gimet hee @B | omftealesul t

of the judgenent of the protecting condition does not match
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 read the disk production
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



- 25"with the result of the judgenent of the disk. 2 0 JAN 20D4

repr oduci ng apparatus according to the present invention is pro&ﬁgégNmﬂph a

pi ckup for reading record signals fromthe optical disk in which the key

i nformation for deciphering the data is recorded in an inner periphery 5

side position, a first control neans whigh can nove the 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 neans for perform ng the reproducing operation for the ciphered

data 10 i¢ ncal . dis d judgi neans_f.or, identifying, the first
AnEBEmAR L% L SKkye 4D ﬁ%é&ié%sqghtgeg?égngﬁg:r §85duci-hg @

b
control data area and the secondcontT

apparatusggggggptg% Qﬂgsﬁg§gtf%£$3%§{nf Qpation and the di sk production

information i the second contro Ty 94%h 3583 ccor dance with the

resultant 15 | of_ the judgi ng neans.. Moreover, the function for
protecting thegggggﬁﬁéhtaﬁhfnbee§gwggﬁtﬁggéa¥ai?p?h%a%pﬂéﬁétW§HQ? is

addi tion Fg pEov%ggd with a wobbl e detecting nmeans for identifying whether
the opticaltdi sk roCwFEERBPaTSY LREECHTNG &RRaTF [shdias dhe (wRfi ¥R reans
into mhicg.zg regro%uced siggal are inputted, a disk judgjng means into
whi ch si ghars aFeCFhplPt &8 £P6 & b0 UFdthe ASBRF thedh S heams efemdut put
inhibiting neags for inhibitigg)the out put, of the reproducing signals from
the opticalV el SkOLDVDFOFF FRETRISUI t Bf WHeE§ RiyeemP tdicalhe drsdt ecitd ng
condi tion doe€ 55 not match with the result of the judgenent of the disk.

2 0 JAN 20942599 1Y ki nafter, an enbodi ment of the present invention will be
more concretely descriped with reference to Figs. 1 to 3. Fig. 1 shows a
rough const ruchi &G EMSVOMREBeEof@ithga R 0 PR Colestia k | avenriddng Riqg. 2
shows the_first 5 control data area conposed of enbossnent or the |ike and
the secondM®ohtfoR @8PEC4r &F dihe meresrR spvantianki gncludéagh (@f tehe bot h
areﬁﬁ bei ng, shown by an enlarged scale. In Fig, |, 1 denotes a DVD-R 2

dentt es d&HF n HSTRI%h aFea iidt owhiEkh cdiniesrest data iimfformettiiom may 10

be recorded. 3 denotes-a first control data area for
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 format information
including key information for deciphering the data
15 information, and (iii) a second control data area, the
method being for recording the data information, 1is
characterized in that the method includes the steps of (iv)
detecting whether a loaded optical disk is writable or not,
and (v) writing thé disk production information and the
20 physical format information without the key information
into the second control data area, if the optical disk 1is
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.



" recording disk production information and physical fornmat inforngétg@# 2004
i ncluding key information for deciphering the data. 15 denotes a d
contrlol 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 areaz3. Meanwhile, in Fig. 2, 3 denotes
the first control data area. 14 denotes pits, each of which is conposed of
enbossnent 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 ipforpption,such, as Qﬁpsseﬁthedgggo£§fgrgéggﬂc nditions

etc., each of the pits being forned bet'ween gr ooves FERetd18

denot 2 [ i [ f, D 2 0 JAN 200 20

eoor i gl T ERradus! 29 naSS Al ME Ctey g T ThE rEctit PRveRt] ohFn Fi g
3, 1d s VD, 1 he, i . trol dat . 3 Fi g.
2) Tor recor ilhg "LheryS ¢ 1o mhe | Bier RREGR e Tiie AR GRS on 5

i nf ti ' ntrol. i nf ' ;o d of, enpos; t. He ,
| n Che 11 Par BoarTar ABURATEN 5Lt UK AFOF HER (OHF He oct P EhFIaly

recorded gt Si tli dntaq.which the key information for deciphering the
datagis tgREgoggc%%&ggﬁhghng%;§h¥%l%?ttéE%mﬁgtéPékV“@Glﬁpopéﬂﬂ?é§l$gon1
il I i . f |y to protect their copyrights. 4 denotes, an
opt 1 oal ph RS Ret IRR T BT Y koY e ohhERL aRiAqEt chn Y 68 dFisk gnal s
of the Ewggﬁeu5|?gl%gégé.rays”lg denotes a transfer controller. The

t ransf er contro R0ved ‘tFE%0ptiS&alC ik P £1 nddeadirticert ecti on
of the DVD 1,in,grder to recg%g %Qd rg@roduce the record signals at

ar bi t r ar ypoSi t F6R%4"Gn e PrerdenoPes &h&i sicopotdghtTharal skoemot or 6
rotates tgg DVE.1.17 denotez %_first control circuit. The first control 20
circuit 7°tHRTFOIELYnBEGEERERD pi CRULRET ¢ hatt PaNs becodenmasisidrle tmd t he
dis#onntor 6..8 dgnot s an anplifier. The anplifier 8 anplifies the

si gnal s, hf ¢hohavé Hgﬁﬂ”réad BYCFRErEptRtal cpreeseds. ob durmssnentsecond
control cirecuit. The output signals of the anplifier 8 are 25 inputted into
the.secohﬁh%%%t?%? eFFebPerorepisednén foge 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 is a perspective view 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 conﬁrol 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 1s a perspective view showing a rough
construction of a conventional DVD-R.

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



.2 0 JAN 200 21 signals, the second control circuit 9 generates servo
signals such as focus error signals, tracking error signals or the JANc204
whi ch are required when the optical pickup 4 reads the signals of the DVD
|, and then outputs themto 5 the first control circuit 7. Although the
signals, which are inputted into the second control circuit '9, are anal og
signals, the second control circuit 9 d?éitizes (makes binary) the analog
signals. 10 denotes a denodul ation circuit. The denodul ation 10 circuit 10
anal yzes the signals, which have been read fromthe DVD 1 to be digitized,
while it reconstructs the data such as the original inmage or nusic etc.. 11
denot es aoge?eEPPHGnGFﬂ&ﬁ%.DVﬂN¥QRﬁQQHQMﬂﬂ(ﬁnnﬁﬁatmﬂ-detects an address
signal or the like fromthe signals which are 15 outputted fromthe second
control circuit 9, and' then outputs it to a systemcontrol circuit 12. The
systemcontrol circuit 12 wholly controls the DVD recordi ng/ reproduci ng
appar at usBe$s Yerst £oraCagduiiad Gwtcitheuiinverieiarodul ation circuit 13

modul ates the record 20 signals (signals or information to be recorded) and
t hen outputs tHABmMORS icke ai%ﬂkfc‘ii@@lsdmgi hg the meeseditngiropersidonis The
record signals are recorded into the witable DVD 1 using |aser rays

out ptt t edPFPBhfieRe bpthcal pireldop 4.nf2Bmddriennafdrers aeti otsicf tderHVD-R 1
and the recording 2 0 JAN 200 22 /reproduci ng apparatus having the

above- nenthépedatdast riatirondate) | e desordbad.inen theciahaviisgr ecor ded
into the DVD-R 1 provided with the main information area 2 and the first
control dacbbbearend3a tfhesti pad eomgqindideitidol7 dHtia/esrand & reFs the
transfer controller 5 in accordance with the instruction of the system
control cwhtoht 12, dodatrest. s thae resubk, pheipharsf epdzantipl | efn5 -
noves the optical pickup 4 into the first control data area 3 which is

| ocat ed atompddiposi wiieh ofhd heainnemfeetiagheny sidte, i nHheubYR, 1. ciidhe
signal s, which have been read by the optical pickup 4, are anplified by the
anplPfi er i8fommalt t beenstirgctiized by tgleyseeOndsepntt@tesi bEUIth 9. £ihan t he
denodul ation circuit 10 reads the contents of the digitized signals as
descri bedaid sboved andttdendsendsrédie se5Ulisrd fedher susteBE Yol
circuit 12. The systemcontrol circuit 12 identifies the disk on the basis
of the physisal ther nditrstnf esnatdOn dand tdee4li BEsPr00uesi On WAL eRMEL N
(disk control information) each of which has. been read fromthe first
control deéeod areask desiqligisidhe regesahdgi &oNdi tiggror the like, and
then shifts to the recording action. :

information), physical format information including key
15 information for deciphering the data information, and so on.
In addition, the optical disk has such a function as td
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
20 is to be recorded. The recording action can be rerformed 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



" Theée nmodul ation circuit 13 nodul ates the ciphered record signals (record
data). After the nodul ated record signals have been anplified byzgthqgm;
anplifier 8 they are 25 recorded into the main information area 2 of the
DVWD 1 2 0 JAN 2004 23 using the laser rays outputted fromthe opti cal
pi ckup 4. After the recording operationggthe first control circuit 7 drives
and controls the transfer controller 5 1n accordance with 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

| ocated abriunkher sbaRgt BRELPNSEYcH] dencThISy Hhe ARFLERl s pEckup, §pecords

predeterm ned information 1nt record Signa 8Ranpl e

physi cal Formey Phf of REL L5R SR8 TR QPekABPoRAGLEGR™, AFGPnAFi DRCokFhe

physical format informatio D i

first con t re re corded in additio o the above-nentioned
infornati%ﬁakﬁggeﬁggﬁ,%¥%éﬁgt?%§ u;gSQSfQFhé“ﬁgﬁﬁp edPB 1% KHPEOHARE
different .fr ea er. 15 sq as_to be able to easily identify the first
control dé%aqg%%aggcgﬁg {7 @%§€gon YBHnEFEP - dat X'BFea"IED Hetei ARFLERL t here
wll cbe d i bed ions, in the cas at the DVD-R 1 is reproduced by the
recoPdinggﬁggpggd5%%h8%§55§nﬁﬁﬁ§gI%fb¢§gr%ﬁéﬁgu?+ﬁﬂf?P%%r%Eﬁﬁr%ﬁ bige

circuit 7 Lves d ntrols the.transfer controller 5 in accordance with
11k 7SSl i
the instractron oft e sySEBRPEBHLPEI BRIAA TS 2 OTaAsthRe Yigsul cant Hee
transfer ntroll.er .5 moves the optical pickup 4 to a,position _
correspon gﬁ%agsdtwé%geéoﬁﬁo MTBIOHRL Hrleh A% 19l gthe)phyhéeat he
optical 2 i ckup 4 reads the physical format information and the disk 2
0 JAN 2m§°§%aﬁr ddtk i“\???%oﬁlr o?lgfét itbr?, ¢ath BrogHrERons indegmedd am the
second cog&rol datg ar ea 1ﬁ. On the basis of the information, the system
control crPEuPEc92%sEPRISTah FAsRr&Eefon to the first control circuit 7. In

aCC?Bdance Meanwhile, the ability for protecting the copyright may
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 Dbasis 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 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 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



-5 with the instruction of the systemcontrol circuit 12, the firgy gabER!
circuit 7 drives and controls the transfer controller 5. As the result, the
transfer controller 5 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 thg DVD 1. Hereupon, when data is
additionally witten in the DvVvD 1 al so, each of the physical fornat
information and the di sk production information is simlarly read fromthe
second control data area 15. Then the first control circuit 7 15 drives and

control s r f t . 5 in.accordance with the instruction of
t he syste%%gntr?%f kgl&rz%glgt E%FS S tﬁgmrsés % | FEHE B5tiREal O i Ky 4% noved

to a pre rm siztion, and then.the data is addjtionally witten in

t he diskgﬁ%% géggg?g?hgo PthjébﬁFF@&ﬁ%%ef%&ﬂaaﬁ Qnﬁﬁﬁﬁaﬁéﬁﬁﬁgg%kﬂﬁrol
data area in the DVD:.R.1, the i,nformatiagn .structures of the_ recorded
data or t%%é%fhg;lscfncaf’rstqlusc]i uF ESCBF L PHe Qs 190 "i’:ll?‘%jf grant BEUHEE ot her.
Fbreupon,iif thqfcase that.thg i nf ormation gtr ctures are nade different 25
from each St M T HE §f or MRt FBR [EFOBE FEBEFAdd Plkeo e havimgyAre004 25
second conir ol qgt area 15, with a structuyre inc]uding no, key information,
or the i ifbrimtd n%rpﬁ'y BE YECHRET S nPeEERIaNFranhBRreRAt the dr@wnddhent s
of the physical format information and the disk, production information are
5, differ%ﬁ"%‘}to%ft @%ré’ﬁbeﬁéﬁf@eafﬁt hadenEsfledhienl Uat LBEVEBIS | n
consequence,, the function for protecting the copyright can be strengthened,
while it #Hay Besdieadsr ttd'q deritk i tendhidiRd: and the DVD- ROM (di sk
for only reproducing use). 10 On the other hand, in the case that the both
control data dFea$©8°¥8iRfe MRRAATYEr eAECPEBANEacH Dt hEhe t IREHEK may be
easily identified, if any one of the first control data area 3 and the
second cotRYILiRdt a igr eRTPY1AeddediBhed t Plgkv® aferr uceadingi ttecord
inter-groove pits 17 or a 15 structure having no wobble 18. In particular,
if the fisnont Feotmdbhe @pddcali digdsignedhiehhabe eyhyisifanadtirct ur e
simlar to that of the DVD-ROM (disk for only reproducing use) w thout the
i nt er - gr oRe PRI AinprthpbBpea 18niiAi thet hotdeednd isenioroldatziteh eariowy 15 i s
designed to 20 have an original physical structure of the DVD-R the first
control ddta d@'en Bs capcpededr radapf ianbosPewirhely cddsequeriddomn he
function for protecting the copyright in the non-recorded condition may be
st rengt hehietbt ampritalhemaans afffiinht y dagr  teeveappareat wsl dkarp orloy  an
reproduci ng use can 25 be inproved. Hereupon, if the physical structures
are nmade arP rayAN po9idtion 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
reproducing 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



26 different fromeach other, the line density, the width of the track, the
physical depth of the pit or the |like may be changed. As descri bezi(alN Qi
each 'of the optical disk, the 5 recording/reproducing apparatus of the
optical disk and the recording nethod 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 nay be
easily operated with 10 a good responsibility. Industrial Applicability As
descri bed above, each of an optical disk, a recording/reproducing apparatus
of the optbsatoli skasad aréé.recornﬁrrem gt hodef thesPRtd caledisk ﬁ?lcord' ng

to the present invention,. is useful as a neans which can effectiv
prevent i jhegel feopiesd imfermatbanrbeconsdes idvdhe g t'E L déérgo%th‘)”t
spoi ling the functions of the optical disk or the recor repro uci ng

appar at uscaht8dl, R2Qaangdrpar tiLH! 8l ycdrﬁ_oésta& aplke %Xpﬁ/iégg @%QCPVD%SL | Ie ts

recordi ng/ reproduci ng appar at us. AN 2004 2 recor

optical dhskn§ORNPRICH Ngan @ 7RINE 1iFYf OF Rt 'P%harﬁaeéé‘ whi cg}ledaggg:%gfeocg tion

can be recorded in a s recording I"ayer of a groove having a such
a magner &H@%héfm%ﬁgﬂﬁbﬁgﬁéﬂégﬁl@@ &pgl He read using light; a control data
i ein

area |located at an inner periphery si conparison with said main

information areg; + RdaBoSebriRE OSHBY | PO 88 g WIEL &I 5 5 performed as
an initialization when a non-recorded optical disk is
recorded for the first time, and further if the data
structure of each of the physical format information and the

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 physical'
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 fof
protecting the copyright may be more strengthened, if the
apparatus is additionally provided with a wobble detecting

means for identifying whether the optical disk is writable,

a protecting condition judging means into which reproduced

20 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 or recording signals from the DVD if the result

of the Jjudgement of the protecting condition does not match

25 with the result of the judgement of the disk.



* 10 ot her information has been previously recorded in an address area in
said control data area, said address area corresponding to an arzé JAN 2004

i ncl udi ng deci phering key information in a disk for only reproduci ng use,
whi |l e physical format information is stored in said sub information area,
with an information structure which is different fromthat of said contro
data area. is 2 0 JAN 2004 28 2. 'A r&Rordable optical disk; conprising:
a main information are a in which data information is 5 recordable in a
recording |layer of a groove having a wobble such that said data information
is readable using a light a control data area |ocated at an inner periphery
si'de with respect *FBE8EIH REi n 3PRPGAESI orf C&OEE1iNgNnd.to10 EhesutPTesertmt i on
area, wherein, in said control data area, other information including first

physi cal tRYFRELPRT rhaProNinss bakhpravitiudiup r Sesr dedading predeter ni ned
position instead of. 15 key information used to deci pher the data

i nf or mat | dhIP2l S af goBubhentstieialord b ieai Behgchothiegread tnfotmatisecond i
physical format information with an information structure which differs
from an i hPbr ARELBREEIRGctlife diftasal 9l tenorded 20ndana iames periphery

5 side position, a first control means which can move the
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 resultant
15 judgement of the judging means. Moreover, the function for
protecting the copyright may be strengthened, 1f 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.



3. "The recordabl e optical disk of claim2., wherein the different
?nfornation structufes conprise a different arrangement of phy3|&&1wﬂbamnt
i nforlmati on. 25 0 JAN 20(14 29 4.. The recordable optical disk of claim
2, wherein said previously recorded, other information in the control data
area is permanent. 5 5. The recordabl e ggtica! di sk of claim2, wherein
.key information is not included in said’sub infornmation area. 6. The .
recordabl e optical disk of claim2, wherein disk nanufacturing |nfornat|on
is recorded in said control data 10 area and said sub infornmation 'area. 7.

The recordabl e opti.cal . disk of claim®, wherein the arrangement of said
di‘sk nanufactuﬁa%fﬁqﬁ%ﬁﬂﬁtiaﬂ éﬁ%’ 'WF%%y@ﬁcdﬂ“?opﬁﬁﬁemgfolmﬁ@nbnOUlffer

[ id control data 15 area and said sub information area. g, A recordable
optical drdpL %’&6\%3‘& ﬁé’:ncafeﬂfeﬁqﬁ’ TR 10 i oar § TR NG Gh dalt B g of mat | on

optical dis _
is 20 rec%rdagle i%ﬂa re ordgng | ayer of a groove having a wobbl e such that
sai d data °nfdrnmati‘o¥ i sreifdBfe &siFRPE | iGpmstruction of a DVD-R

according to the present invention. Fig. 2 shows the first
5 control data area composed of embossment or the like and
the second control data area of the DVD-R shown in Fig. 1,
each of the both areas being shown by an enlargéd 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 ihcluding key informatioﬁ for deciphering the.

data. 15 denétes 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
empbossment 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 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



a control data area |located at an inner periphery side with respﬁﬁi\gg faid
mai n information areas and 25 2 0 JAN 2004 30 a sub informatio rea, 00
wheréin in said control data area, other information including first
physical format information has been 5 previously recorded at a
predeterm ned position, said predeternb ed position corresponding to an
.area on a readonly disk at which key ifnformati on used to deci pher the data
information is recorded, 10 said sub information area being configured. to
store second physical format information with an information structure

which differs froman information strycture of, said control data area. 15
9, The rerceé:rodfzi{?lrbgmorpﬁﬁrcoa%u%)i%? GPPATE TS acGReFerd tHe diber epggsent

i nformati,on structures c rise a different arrangenent of physical fornat
infornatF&WFnﬁfqn“TheﬁPeggEHab%@ bptireaitedi SKofePai mig, SiiferBVR daid 20
previously recorded other .information in the control ~data area is_

per rranentt?ﬁe’ll IrghecPBESPdabta-bpeFeal i s3edf FéPai @8 tomhseepndiag

infornati?P is not included in said sub informati on area. 25 2 0 JAN 2004
the physical format information and the disk production

5 information (disk control information) is composed of

| embossment. Hereupon, in the first contfol 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 ;o 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. 8 denotes a second control
circuit. The output signals of the amplifier 8 are

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



© 3112, The recordabl e optical disk of claim$, wherein disk rran_quachWHﬂg
information is recorded in said control data area and said sub intorna n
area! 5 13. The recordabl e optical disk of claim12, wherein the
arrangenent of said disk nanufacturing information and said physical format
information in said control data area giffers fromthe arrangenment of said
di sk manufacturing information and sai d physical format information in said
10 sub information area.
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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.. 11 denotes a
detecting circuit. The detecting  circuit 11 deteéts an
address signal or the 1like from the signals which are
15 outputted from the second control circuit 9, and then
outputs it to a system control circuit 12. The sysfem
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 to be recorded) and then
outputs them to the amplifier 8 during the iecording
operation. The record signals are recorded into the
writable DVD 1 using laser rays outputted from the optical
pickup 4.

25 Hereinafter, actions of the DVD-R 1 and the recording
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/reproducing apparatus having the above-mentioned
constructions will be described.
When the data is recorded into the DVD-R 1 provided
with the main information area 2 and the first control data
5 area 3, the first control circuit 7 drives and controls the
transfer controller 5 in accordance with the instruction of
the system control circuit 12, at first. As the result,
the transfer controller 5 moves the optical pickup 4 into
the first control data area 3 which is located at a
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 thel
second control circuit 9. Then the demodulation circuit 10
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 thév
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 control 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). 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
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with the instruction of the system control circuit 12. .As
5 the result, the optical pickup 4 is moved to a position,
which corresponds to the second control data area 15
located at further inner periphery side. Thus, the optical
pickup 4 records predetermined information in the record
signals (record data), for example the last address after
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 S0 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 is 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 system 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
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second control data area 15. On the Dbasis 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 system control circuit 12, the

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
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 the 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
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second control data area 15, with a structure including no
key information, or the information may be recorded in such
a manner that the arrangements of the physical- format
information and the disk production information are
5  "different from the arrangements of the first control data
area 3. In consequence, the function for protecting the
copyright can be strengthened, while ;t may become easily
to identify the DVD-R 1 and the DVD-ROM (disk for only
reproducing use).

10 On the other hand, inlthe 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. In particular, if the first
control data area 3 1is designed to have a physical
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 the apparatus for only reproducing use can

25 be improved. Hereupon, if the physical structures are made
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different from each other, the line density, the width of
the track, the physical depth of the pit or the like may be
changed.
As described above, each of the optical disk, the
5 recording/reproducing apparatus of the optical disk and the
recording method for the optical disk according to the
present invehtion 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 apparatus 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.
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a main information area in which data mformatlon can be recorded in a

5 recording layer of a groove having a wobble in such a manner that the data
information can be read using light; 'I
a control data area located at an inner periphery side in comparison with
said main information area; and
a sub-information area, wherein
10 other information has been previously recorded in an address area in
said control data area, said address area corresponding to an area including
deciphering key information in a disk for only reproducing use, while physical
format information is stored in said sub information area, with an information
structure which is different from that of said control data area.

15
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a main information area in ‘which data inf&rmation is
5 fecofdable in a recording layer of a groove having a wobblé

such that said data information is readable using a light;

a control data area located at an inner peripﬁery side with

respect to said main information area; and.
10 a sub information area,

wherein, in said control data area, other information
includiﬁg first ophysical format information has been
previously recorded at a predetermined position instead of.

15 key information used to decipher the data information,

said sub information area being cénfigured to store second
physical format information with an information structure
which differs from an information structure of said contrql

20 data area.

3. The recordable optical disk of claim 2., wherein the
different -information structures comprise a different
arrangement of physical format information.

25
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previously recorded other information in the control data

area i1s permanent.

5 5. The recordable optical disk of claim 2, whereih ‘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

10 area and sald sub information area.

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

" 15 area and said sub information area.
8 « A recordable optical disk, comprising:

a main information area in which data information is
20 recordable in a recording layer of a groove having a wobble

such that said data information is readablé using a light;

a control data area located at an inner periphery side with
respect to said main information area; and
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wherein iﬁ séid coﬁtrol data area, other information
including first physical format information has been
5 previously recorded at a prédetermined_ 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,

10 said sub information area being.configured.td store second
physical format information with an information structure

which differs from an information stfucture of said control

data area.

15 9. The recordable optical disk of claim 8, wherein the
different information structures comprise a different

arrangement of physical format information.

10. The recordable optical disk of claim 8, wherein said
20 previously recorded other information in the control  data

area ls permanent.

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

information is not included in said sub information area.
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5 13 . The recordable optical disk of claim 12, wherein the

| arranglément 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 saia'physical format informatioﬁ in said

10 sub information area.



