2 6 MAY. 2006 ~ 1 *166166* DESCRI PTI ON OPTI CAL DI SK, AND
RECCRDI..SIG’ REPRODUCI.ING APPARATUS AND RECORDI NG METHOD FOR OPTI CAlg 'm\?"%u@
. Technicdl Field The present invention relates to an optical disk, and™

‘recordi ng/ repr\mmu“\““m‘mﬂmmr atus and a recording nethod, for the optical
di sk, in parti es to a circular optical disk in which record
signals such as inmages+ 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

signals fromto the optical diskgsd@kiBagkground Art In general, in a DVD -
(Digital Versatile Disk) on the market, in which a. novie, nusic or the

like is coldrautced. (pesKRy dedhD dairc Y QVEBELE B OSHEN @S hRRg vQi.ce or
the like is ciphered and recorded in order. to protect'ﬁ'?tera§§ 28N8

properties RocuRDINEIEH TICOP| ©SR tdef e6hs, pagrly 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
reading key information recorded in a control data area of the DvD, and

5 Technical Field

The present invention relates to an optical disk, and

a 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
;iterary properties from illegal copies thereof, and to an
apparatus for and a method of reproaucing and/or recording'

the record signals from/to the optical disk.

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

25 deciphering the ciphered data information using the key

AT

*G00002*



-25 deci phering the ciphered data information using the key *@0002* 26 MAY
2006 2 .information to reconstruct the original imge, voice or EWF I*ﬁ@m

. Hereinafiter, a conventional DVD and a DVD reproduci ng apparatus ONA
“above-nentioned type will be concretely 5 described. Hereupon, a DVR-R
(i.e. wite-once DVD), which is an exangle of the DVD, will be descri bed.
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 nain
information area of 10 the DVD-R 101. Data information such as an i mge,
voi ce or ' : n I I red and, recorded in the, main -

i nfor mat i OEHEPEE‘E%?‘Q‘ %8)3%r§enoo sé:gzld;é]cgotfﬂﬁ of L oAt B ar ER2 9 ThEC £oRt PBI thst a
area 103 re¢Qrds disk production information and physical format

i nformation including key 15 information for deci phering the data

[ [ [ h i n inf t 102. He . th
control  data of 65oTB e ol etk ol Bhet ( DU BR e TVRcrebpRinphoEy

side in th 0l._.Ip.the DVD-R 101, a . spiral groove with a wobble is
formed fr o%??%%lgﬁ%erﬁzog%r i FHEFS et PR h& VBt e bbr PGhéF%P%I@’éebyﬁr
the beth reas.,102, 10 Thus, the data information".is recorded in the
recor di ng ﬁaggfl%?éfhe§§V3%§§¥“Hé?e9$%ﬁ3 the®addirdde-once DVD), which

is an example of the DVD, will be described.

Fig. 4 is a ©perspective view showing a rough
conétruction 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 controi data area.
The control data area 103 records disk production
information and physicai format information inclﬁding key
15 information for deciphering thé 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 conditibn or the like has
been previously recorded on the substrate in the form of an

25 inter-groove pre-pit.




‘information, the disk recording condition or the Iike has been previously
recordeé on the substrate in the formof an 25 inter-groove pre-pit.

_MAY 2000 3 Fig. 5 is a block diagram showing a rough construction &8. Mﬁ’ZMS
“conventional DVD reproducing apparatus. In Fig. 5, 101 denotes the DVD

101. The DVD 101 records the data inforyation such as an inmage or voice to
be reproduced. 5 104 denotes an optical pickup. The optical pickup 104

reads record signals of the DVD 101 using | aser rays. 105 denotes a
transfer controller. The transfer controller 105 noves the optical pickup

104 in the radlaigdlbeﬂélanQBckhﬁlaQYleg%ohﬁn%r%e& H && §%¥%
signals at arbitrary 10 positions on'the DVD 10 106 denotes a nDtor

The disk aptar ddifrdrotades) t BepDVR ghQly LYy d?ﬁﬁé §t§sf'r2¢ cggérm

circuit. The first <control circuit 107 contro e optic pi CRUp “X04,

the transfger eenbtels efndOpvandiphe di $Ke Mphay depot
anplifier. The anplifier 108 anplifies thg mgn%ﬁ§ ﬁb1 hagggbgéhéﬁead

by the optigebrmickop Lbn 209 4enphese 30%909@380’1”0%%“ refcnctle

output signals of the anplifier 108 are input i nto

Clncrs o1 s e LUg Spre Whessgtond ont bk 20,4 Elkly 109
signals orpd1gs |- &€ordh€hnai€ 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 101. 106 denotes a disk motor. The

disk motor 106 rotates the DVD 101.

107 denotes a first control ciréuit. The first

control circuit 107 controls the optical pickup 104, the

transfer 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, Baéed on the signals, thé second control

20 circuit 109 generates servo signals such as focus error
signals, tracking error signals or the 1like, which are

required when the optical pickup 104 reads the record

signals of the DVD 101, and then outputs them to the first

control circuit 107. Meanwhile, the second control circuit

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



‘requi red when the optical pickup 104 reads the record signals of the DVD
101, ang then outputs themto the first control circuit 107. Mear@whiMAY, 2006
.the second control circuit 25 109 digitizes (makes binary) the input
"signals of analog 2 6 MAY 2006 4 type. 110 denotes a denodul ation circuit.
The denobdul ation circuit 110 anal yzes tHe signals, which have been read
from the DVD 101 to be digitized, while it reconstructs the data 5
i nformation such as the original imge or nusic. 111 denotes a system
control circuit. The systemcontrol «circuit 111 wholly controls the DVD
reproducinﬁyﬁﬁparatus. Herei nafter, actions of the DVD reproducing
appar at us having t he above-nenti oned construction will be described. 10
When t he DVD- 10118n demetiesr It demsodepabianedirauiti.r stThe htedddista€Deh T Ol
circuit 107 drives and controls the transfer controller 105 in accordance
with the i R3tFUéti éAOorneRy zesy dthemsdamalad, oiiah thadd b thead espbt, the
transfer controller 105 noves the optical pickup 104 to a position 15 of
an i nner p&hepR¥Py181d&oi ket ki gV kR, Wi ssiignatesgon sthhcdt have heepy r ead
by the optical pickup 104, are anplified by the anplifier 108, and then
di gitPzed byfohnmatievonsuchntaml ther cortigl@l Theagemedul atikee .circuii 110
reads the contents of the digital signals, and then sends 20 the results to
the systenfienatesl i rsystterdlkontfrdlhe dgisahit . The system 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



‘contents do not include the key information in the control data area 103
(see Figq. 4), the systemcontrol circuit 111 outputs another instruction
.to the flirst control circuit 107 again, and then causes the first2®oMAY @006
“circuit 107 to 25 drive and control the.transfer controller 105. As the 2 6
MAY 2006 5 result, the transfer control?er 105 noves the optical pickup
104 to a further inner position of the inner periphery side in the DVD
101, and then searches the key information of the DVD 101. 5 The key

i nformatign i ch_has been recorded! in.the ntrol data area 103 | ocat ed
at a posi FF%HYVBf tF\Eei nﬁ’é?nsBEFi pﬁ‘é?(}r?&&l@ri nlﬁﬁe Wﬁﬁiofﬁ"?s IRkHER but by

repeating .the ab§¥§-ngnti oneg actions, Then the denodulation circuit 110
reads thePkE§UPnf bl fat FBn. 21 L EhEReY st BANebntPoF i 4o redii ttha 1 irneEt s
that the dempdul ation circuit 110 has. read the key information of the DVD
101, the PEFEPRRBHt Sdide iR chhe RYP diPlesaBfd thwit rerarehest thesflery
controller 105 in accordance with the instruction of the system control
circuit 13Rfopmathgnreiufhe ONE dfansfer controller 105 15 noves the
optical pickup 104 to a, position of the outer eri phery side in the DVD
101.2Then the GBI &AY piekapnabiony et athehaat Reenf orereTded i dbortdeal i n
the main information area 102 of the DVD 101 (see Fig. 4) Because the data
i nf or mat i 8ANFECYefertd 13- 3 phePed. cqtdiathl 2F mBgPo Tt isi cef the inner
periphery side in the DVD 101, is found out by repeating
the above-mentioned actions. Then the demodulation circuit
110 reads the key information. If the system control
10 circuit 111 detects that the demodulation circuit 110 has
read the key information of the DVD 101, the first control
circuit 107 drives and controls the transfer controller 105
in accordance with the instruction of the system control
circuit 111. As the result, the transfer 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 recorded in the main information
area 102 of the DVD 101 (see Fig. 4). Because the data
information is generally ciphered, normal image b: voice
20 signals cannot be obtained if the data information 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



'20 signals cannot be obtained if the data information is sinply

repr oduged. However, the data information can be deciphered if tﬁg h&§
~informat/h on, which was recorded in the control data region 103 a 6 2008
"been previously read, is used. Thus, tke denodulation circuit 110

deci phers the 25 data information in the main information area 102 using
the 26 MAY 2006 6 key information, which has been read, so as to
reconstruct the. original and norrmal inmage data or voice data. However, in

the witakleg dptficcalatdicrk, sweiclshasD¥ReR read, hesd ide, td hes€oRByrber such a
problemthat a copy of the 5 optical disk may be easily produced by

copyi ng t hiei bidigimiaElomid ddYenLontnYe ddd a b Lav@scaehitfas the data
information into the DVD-R, even if the data information is ciphered as

descri bed aboveowEhiés, iih OflerwiOtBBYE! 6akh¥a1PBEEN s ihe dNfOrpRbien in
the control data area from being 10 copi ed as descri bed above, there has

been propegedhsughka, RHRGRAW. t i t sl at
- A AR R

| east into the region, in which the key information o

recopded, 0p01ias 1t O JUIBYENa hebéseyeh@fi@Eyﬁabir%@iucfefdomﬂ%ﬁi ng go the

region. That is such a 15 procedure as fo prevent the no

i nformati @AFbEAAL 1A Nth ' EREOERT Y ddea " §PEAAUE NGe APPILALYS, bY, ¢ o
previously formng pre-pits with other I nformtion, For exangﬁe y
form ng enhessRBRL ohn it GRR TRID-FAL &AL ea ¢ NAUJUNG tHNerormation 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 leést.
into the region, in which the key information of the DVD-R '
is to be recorded, so as to prevent the key information
from being copied into the region. That is such a
15 procedure. as Tto 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



‘region in which the key information of the DVD-Ris to be
%stroy the normal key infornmation. However, in the conventignal

as to d
~opti cal
“above,

di sk and the reproducing or recording systemthereof as

it is inpossible to record the_PhysicaI format information and

di sk production information such as |ast address 25 information etc.

writing

region, into which data 2 6 MAY 2006 7 nust be witten |later,

the control data area 103, when the data is recorded into the main
information area 102.. Thus, if the DVD-R I (optical disk) , in which the
above- neEItorR®l WhysFeRI L2 beRat INEPoFRBL FORtARE HRSR BrE8UEORan When
information are not recorded into the control data area 103, is reproduced
by the DVERARCHRF2pASductFor dpPartates, theepainndnisgmat e habear d¥i2zem t hat

useful functions, for exanple the function for detecting the disk

vari ous

vol ume | Fhisshbft thiend Y-

occur also such a problemthat the responsibility

r ecor ded B3 kqnafl nphyAf6prAatiomats iaéesmebianednd ndbgli producitiion
enbossnment having stronger restraint for the illegal use is previously
forrmed i dinfernatdpmriacteli hgcehdekeyntaf thancPohrof théacemerol0data 15

area 103 as the recording pit,

20 recorded, so

MAY 2006

of the
into

Rndi c@rtiqal adéskpoi Had.wiFigh hehe @bove-may 10
associated with the

it may be extrenely difficult to forma

‘wobbl e i theprediead by comeeBVBNBOM Hefpordvm VY i sppapabdscedhesieng t he
DVD r eproduci ng

10

15

20

25

may occur such a problem that various useful functions, for
example the function for detecting the disk volume in a
short time to indicate it, are spoiled. Further, there may
occur also such a problem that the responsibility
associated with the recorded positioning informatioh is
deteriorated. In addition, if embossment having stronger
restraint for the illegal use is previously formed in the
region including the key information of the control data
area 103 as the recording pit, it may be extremely
difficult to form a wobble in the region. In consequence,
if the DVD 1is reproduced wusing the DVD reproducing
apparatﬁs, there occurs such a problem that it‘ may be

accidentally judggd that the DVD is a DVD-ROM thouéh it is

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

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

object to provide an optical disk and an apparatus for and



‘apparatus, there occurs such a problemthat it nmay be accidentally judged
that the DVD is a DVD-ROM though it is 20 practically a DVD-R becgus MA@
.wobbl e ists in the region. Disclosure of Invention The present invention
"is achieved to solve the conventional groblens descri bed above. Thus, it
has an 25 object to provide an optical °di sk and an apparatus for and 26
MAY 2006 8 net hod of recording or reproducing the optical disk, which
can-precisely identify the type of the optical disk and can effectively
prevent the jlle use of, the optical disk such as a DVD or the |like,
PERGad Pe

whi ch i nf TESRRG g | °5 hePRBdRcipEi theg oPfd crdnctiisdhs Whorch
recordi ng or. reproducin the physical 'format information, the disk
product i ofi2"i RE§FAaEI YN 1AgnSd fo ity It ¥af eridtheowptadmelseliok and opn cal
di sk according to the first aspect of the present invention which has been
achi eved £6f86fvEelNe PAEVemey&hreniibasdl prusisl erk, tihecl agthgali )disimai n
information area in which ciphered data information can be recorded in a
recor di ngShae@sofd DR odve thaviligker wobbte infsinpea timenmepythathtthe data
information can be read using light, (ii) a first control data area
| ocaPed at’ifRopAnepoidiper thieefirnsitdonisn fmonpardeswiing tdr thepmmiuting
information area, and. (iii) a second control data area |ocated at an
inner pekRphePpysigeli n feumpl i sbmformht ibe, makhei nddsiat ipomdarctd on
information (disk control information) and so on.
An optical disk according to the first aspect of the
present invention which has been achieved to solve the
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,
and (iii) a second control data area .located at an inner
periphery side in comparisoh with the main information area,
the -second control data area being able to record
information with an information structure which is
20 different from an information structure of the first
control data area, is characterized in that ‘(iv) the first
control data area 1is provided with a region which can
record disk production information and physical format

information includihg key information for deciphering the

25 data information, other information having been previously



‘the second control data area being able to record information with an

i nformation structure which is 20 different froman information s@rubt(r2808
_of the flirst control data area, is characterized in that '(iv) the first
"control data area is provided with a re%%on whi ch can record disk
production information and physical fornmat information including key
information for deci phering the 25 data information, other information
havi ng been previously 2 6 MAY 2006 9 recorded in another region, which can

record at Je e._key information, in the first control data area, and
(v) the slle%%?%d%:%nfpola%c? Larked betngWBBCE (5T QFRF S het dileRrStpridituct i on

i nformati n he physical, fo t i.nformation 5 which does not include

t he key iﬂ%ﬁ?ngP%8ﬁmBEéPPheﬁflaﬁ Eheért ot | €artaPsk dadeorafiery t 8nehd Wecond
aspect of the resqgt in¥en ion, including (i) a min information area in
whi ch ci phtg}eedg%ﬁa?% i iPBFAALI Fteatine Relly dRBlenta reeerdi hgel disk of a
groove having,a wobble 10 in such a manner that the data information can

be. read §iYht InEPFRaLiPPr é0d drite oPhWai a2 hr Sarnasatadoamadion nner
periﬁgery iidﬁlggico arison with the main information area, and (iii) a
secomd conttidt &S H¥a 1retadedthe kAvi Anéprpatiphery side in conparison

with the 15 main information area, the second control data area being able
to record inforkHRERRE wi #RCBNPRY ePEdICadt dictfuracegding 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 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



‘is different froma physical structure of the first control data area, iIs
char act%ri zed in that (iv) the second control data area can rec?gi ﬂysﬁm
[ oes nd

_productilon information and 20 physical format information which
“include key information for deciphering the data information. In the
optical disk according to the second aspk@t of the present invention, it
Is preferable that the physical structure is conposed of a wobble, the
first control data 25 area being provided with no wobble, and the second
control } 10 26 MAY 2006 data area being provided with the wobble. In the
optical didktacesedi Rging previdest wdithsddenobddact of the present
invention, a pit, which has recorded information including an address
signal, may be pRo¥h@e@®rdii®landiskercgoosdingpdsi tilne Fhrsheosecmubrobdnt rol
data area. Meanwhile, in the optical disk according to the first or
second aspegPeot ofetprepamsanivemventians egopdingwhith ihast heedddddd
control data area may be conposed of enbossnment, while a recording pit in
t he secondizbmrmationoidaladangaamapdbe efsar medniay ,anags e lpir@htiddderaupon,
as an exanple of the optical disk according to the first or second aspect
of the prezeninteveptoove positiexadpl €heaserihe: eaed ront idadla Girse .is
poi nted out. A recording/reproduci ng apparatus for an optical disk
Meanwhile, in the optical disk according to the first
or second aspect of the present invention, a recording pit
in the first control data area may be composed of
embossment, while a recording pit in the second control
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 inventidn,
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/reprodﬁcing apparatus can record or

25 reproduce the disk production information and the physical



715 according to the third aspect of the present invention, including (i) a

mai n inbornation. area in which ciphered data infornmation can beg $%@?%ﬁ%
.in a recording layer of a groove having a wobble, (ii) a first con

"data area which can record di sk production information and physi cal

format information including key informatlon for deci phering the data
information, and (iii) a second control data area, (iv) the apparatus
being able to record and/or reproduce the data information, is
characterized in that (v) the recording/reproduci ng apparatus can record
or .25 reprbeRett Har & wie hronuetittroutinf aheat kop anfdhe tAkysi cako2 ShdVAY
2006 11 format information without the key information into the second
control das$ecanr@a,centhod stetiet urereshi clviith ¢ f feremtddeo M ity uctdir e of
the first* control data area, when the optical disk is recorded or
reproduceddlfger@@beérpmebystmmmﬂurer@ﬁotﬁengh&epr@éﬁﬁkag ARRA gl for an
optical di'sk according to the fourth aspect of the present |nvent|on

i ncl udi ng ¥hgna rehien i npodrafi ondaska iis Whirekoraieghersd d etgatl on
can be recorded in a recording 10 | ayer of a groove having a mobb ‘ii) a
firstScontredpediatwehyea which can record di sk production |nfornat|on and
physi cal format information including key information for deciphering the

data informati dnotelr (féddr@isglP8froducing 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.
physica; 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

i5 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 read the disk pfoduction

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

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

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



.control data area, in which (iv) a structure of the first 15 control data

area ang a structure of the second control data area. are di ffefzeﬂtMAfYrghﬁB
.each otHer, the apparatus being able to record and/or reproduce the data
“information, is characterized- in that &g) t he recordi ng/reproduci ng
apparatus can record or read the di sk prdoduction 20 information and the
physi cal format information without the key information using the second
control data area, when the optical disk is recorded or reproduced,

respectivel ys eI di epraoduci ng apparatus for_the optical disk
accor di ng {'Lo ?k@#???d%&f%% %53’ o“}ﬁqyth eﬁP’éé@Fﬁ abs Ligdadnt 1Bn,at he
optical di be-a pti.cal. di sk i ich 2 6 MAY 2006 12 information
has been hééﬁ?g%gl§frgg§rgégs tCP§'§Fniﬁp @ fr%%on of the first contro

data area. Her an exanple_of _.the optical disk which is wused in
t he recording/?ggggaagﬁhgagpﬁﬂ}a?ﬁ@mP6?19%3Qﬁﬁi%%ﬁlcgldﬁé§kaééﬁﬂmrﬁﬁto

the third g ourth, aspect qf the present, invention, for exanple, a
mmite-oncég%% igélgg?s eF8r8b892F§ IOHCiRng aRnadiaty sitodforortn apt i cal

di sk according to the fifth_aspect of the present invention, including (i)
a 1d9naiﬁg%% o?%%?F%hngrgg Fﬁemﬁ & 9e i9ph 1o ta s nastoafatthen reesand

recorded in a recording | ayer of _.a groove having a wobble, (ii) a first
control dat’® SterWhi choEan®ralelg, 2 write-once optical disk is

pointed out.
A recording method for an optical disk according to
the fifth aspect of the present invention, including (i) a
10 main information area in which ciphered data information
can be recordéd in a recording layef of a groove having a
wobble, (ii) a first control data area which can record
disk prpdg¢tion information and physicallformat 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, 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.



“di sk production information and physical format information including key

informatyyon . for deciphering the data 15 information, and (iii) a
.control data area, theIO met hgd being for recording the data inforn%sfm?d?ngs
“characterized in that the nethod includeg3the steps of (iv) detecting
whether a | oaded optical disk is witable”or not, and . (v) witing the

di sk production information~ and the 20 physical' fornat information

wi thout the key information into the. second control data area, if the

optical disk is; witable. ln tge recordi ng nmethod for the optical disk, it
rrgy be det ect e%inv\/ne‘{rﬁeer tol?é?-l edgéﬁﬁ‘i'cal tﬁfskzq?mfﬁorgﬁoﬁlgsimt,.
on the basj gther a_wobhl.e exists or not. 2 ‘ n

opti cal di%é?g%%g@?e%8FdFﬁ§PF§&P8dG‘@idr{ﬁ’r &gﬁarroﬁ%sl;?‘iérih%&mtdiqm‘} _e(iﬂcﬁlloa_ )
reproduci ng_t optical,.disk or the recording nmethod for the optical disk,
acgording ?% pﬁﬁeQSFQEQﬁPqlﬂﬁﬁhQ%wfgﬁhEhﬁi@Rgéﬁﬁlbélﬁkecﬁgﬂq¢i;m%uhd|ed 5
wi t hout spailing the physical format information, the disk pro uction

i nf or mat i gﬁ‘? d‘i)g"ﬁs%%ﬁt?‘%VGPFIF'BPHBFPSHFJ-@}( CR& be preqisedddilident,ifilddegal
use of a DVD or another optical disk |leading up to breach of the qopyrlght
may b ef‘ﬁ”&c‘ﬁ?\‘/@ §pﬁiLi:\’7@Ht e mhniHggal i forngt beubnempbienbl €heo Gk
previ ously f25n1a,recqrding pit conposed of enbossnent, which has stronger
restraint BT evemt iRgorHeiiqregdfigke control information) or the

like. 1In addition, illegal use of a DVD or another optical
disk leading up to breach of the copyright may be
effectively prevented. Further, it may become possible to
10 previously form a recording pit composed of embossment,
which has stronger restraint for preventing the illegal use
and can be formed with a lower cost. 1In 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 iﬂvention.
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



‘and can be formed with a | ower cost. In consequence, the optical disk may
be manufiactured with a |ower cost. 15 Brief Description of Draw ng® ¢ iMay hos
.1s a per’spective view showi ng a rough construction of a DVD-R according to
"the present invention. Fig. 2 is an enlarged schematic view showi ng the
both of two control data areas of the BMD-R shown.in Fig. 1. 20 Fig. 3 'is
a bl ock di agram showi ng a rough construction of a DVD
recordi ng/ reproduci ng apparatus according to the present invention. Fig. 4
is a perspective view showing a rough construction of a conventional
DVD-R 2595 ¢ ®nventinnek BYRgrapretveing appesrghusonstruction 2 6 MAY
2006 14 of a conventional DVD reproduci ng apparatus. Best Mode for
Carrying Qut the Invention An optical disk according to the present
invention is S.Mfrovi ded with a main information area in which data
i nf or mat | estmiodaldicy) Garreing dedti bha Inmekthewi ng a wobble, and a
first and a second control data areas each of which is |ocated at an inner -
peri phery posi Airorephicabnpasksercoirtinghecavatine | pfosemt i @AvaheaonHelkeupon,
the 10 information structures or physical structures of the first and
secorid comoylidgat a wirtdas ar enalif f eirfibrhadioreachresthein Thaish t hgehi rst
control data area has a region which can '
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 information (disk control
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 to
protect the copyright of the data information, by previously
recording other information at least into the region within
the first control data area, into which the key information
20 is to be recorded. The recording action can be performed by
forming embossment there, or writing. it usinga 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



‘record disk production information (disk control information), physical

f or mat 'r)nformati on including key 15 information for deciphering the data
_informat’ion, and so on. In addition, the optical disk has such a f2u6MAY o206
"as to protect the copyright of the data {gaformation, by previously
recording other information at least intoThe region within the first
control data area, into which the key information 20 is to be recorded. The

recordi ng action can be performed by formng enbossnment there, or witing.
additionally provided

it using a pgeicdl gfﬁrmafuiﬂf@fmaﬁf&mo%%é:?%jeg. ?é&cl) WO RR | Yyformation

with a second control area for. recordi

i nformati onand héy Si i roation. W thout the key 25
; RS éﬂ@%u@%é{,‘ THMD SRR SIS Hatk e & Nibe 2008 15

informati on, and so on. In co

physi cal foidmted NfOL5p@L, t i sk production information and so on,

for exanpl e the maxinmum tfr?g%}slf(talgit-‘rgat%‘eS g?ot ® FE5PTd8ddr €38 et radrnsieddat a
in the second control data area. Thus,

is to ber r , e r ded
when the o;e)ﬁ)cgll%gSS%?éﬁ |s&%§%§% uEBHUATRF -2 DIDYSepriekRici Fheampdriatals or

the Id ke, dihg i appar at or the |like can be operated with

a good respc';"nsi l[)ll\%:)llff} E‘?ﬂy%adaﬁhﬁf)‘?%eapﬁ‘i@i CEPTOAYFiRE RPErEEUSORralttiet he

di sk produgtjipn igggrn[?‘;é on in the second control data area. 10 Meanwhile,
ec

the ability for pro Mg RE CERVRIghEPRATECHE Qi t fvde r iked,carf bee
di sk produgty i.nf or.nat i on_an e
p- OPle®d tlAl Ofi TR ! £ goo<§j responsibility by reading the physical

format information and the disk production information in
the second control data area.

10 Meanwhile, the ability for protecting the 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 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 informatibn strﬁcture 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 1is composed
of embossment or the like while the second control data area
h;s 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



‘the physical format information without the key information etc. are
recordeg in the second control data area, and then the optical picigpMAs 2008
_operated on the basis of the 15 information which is read fromthe second
“control data area when the optical disk is reproduced. Hereupon, if the
information structure of the second cont¥®l data area is made be different
fromthe information structure of the first control data area, it may
beconme 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 conposed
of - enbossi DG heP FrRBE WRRF ATt he TEEGondYe diRpTSIdutirg areaedmslisuch a
structure [that E;ts %#e formed at_ inter-groove positions so that the

physi cal StIURMYEECHt FREMBEL Hnfoeaetionarsi@hamged, dilsk iidEmtiiffydaig on of
the both control, data 2 6 MAY 2006 16 areas may becone easier. Thus, by
r epr oduci i Cor F nG 1 Sther pEYEfERY fconddt ionf Gt dbaks priodagtd o Sk

identifyig&1 condition or disk recording condition and di sk production
i nf or mat i oM EERALIRN (B Gec¥hdtkenseorndarantred HatiangrthehGvihgs tafk t he
inter-groove positions thereof, it may be prevented that an erroneous
i dent fi c&itén 8t efPEnedbserasrporeocposstiven ttieerkat, i 94 denti f bed. A
recordi ng apparatus according to the present invention is provided with a
pi ckup foPLe¥&AitRE r EB8Ed an0 efyeaesus$r ohdemiel Diptdtciadn dicsk eRreheshst he
key information
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 tﬁe'
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



‘for recording the data into the optical disk or deciphering the data is
recorded in an inner periphery side position, a first control neans which
~can nove the pickup to an arbitrary position in the radius direo?ﬁdhmomm
"the optical 15 disk so as to read the data at the arbitrary position of the
optical disk, a second control means forlﬁerforning the reproducing
operation for the ciphered data in the optical disk, a judging neans for
identifying the first control data area and the second control data area,
and another control 20 nmeans for ciphering and structuring the data to
record it.oHrehe 9&%%r dRRB2 appar AQFeuPcRe ditdle prijtigimion rnedws nafoon
and the physical format information including the |last address during the
recor di ng BFEtatim®et &he sTigssr deanhroll edstai rnea hensecthd csetond dat a
area of the DVD-R, the 25 recording structure being different fromthat of
the first Iy dots 1Fredvnmesl Hat cumresedepdupmnwobbé ej udigt agr tegans
for identifying the first control data area and the second control data
area may Heeafvhpubéghofcan wobbheidet et njpotheamseadhi oh ceme | Bestisf yot he
both areas on the basis of 5 whether the wobble exists or not. If the
above? mentWhsiden ddwr dlakplectexorstiss qperfarned as  an initialization when a
non-recorded optical disk is recorded for the first time, and further if
the data struciiurtthefakeedrgdnt i eohyst card froy nextt iorf arsradd oo mneh tde
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 fér
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 jhdging means into which reproduced
20 signals are inputted, a disk 3judging 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 di sk production information etc., each of which is recorded in the
second egntrol data area, is such one including no key infornmatiohf Mmrgau
.becone pbssible 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 k%hat. Mreover, the function for
protecting the copyright naybe nore strengthened, if the .apparatus is
additionally provided with a wobble detecting neans for identifying
whet her the optjcal disk is witable, a protecting condition judging neans
into which reprfodut®r 2 ciRmal aPAREatHBUt BedOrdidgsktpudghey mesrenmt o
which signhals are inputted fromthe wobble detecting neans, and an out put
i nhi bi ti ng-MEAHSGor 1SnhPEPYiAgdt helbut put péckupe forepremtiiziong refcord
recording signals fromthe DVD if the result of.the judgenent of the
prot ect i ng®Byidi% | BFP#obBe neptiardh dizgk win hwivheh r thel kegf inifermatdenent of
the disk. 2s IwAy= 18 A reproducing apparatus according to the present
i nvent i on §9F pResdriRr Mg hthe plekep isorreeanioty irecandinakgngks ibhemyt he
optical disk in which the key information for deciphering the data is
recorded iSiden PaAékiperi phefyr5tsicniposi t neansa whicH eent m@vdreans which
can nove the pickup to an arbitrary position in the radius direction of
t he opticatickiusk o an esvbitzdryhpoddtdoat irhetres bradiuy dppsttien ef the
optical disk, a second control means for

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 tﬁe
second ;ontrol data area in accordance with the resultant.
15 judgement of the judging means. Moreover, the function for
protecting the copyright may be strengthehed, if the
apparatus is additionally provided with a wobble detecting
means for identifying whether the optical disk is writable
or not, a protecting condition judging means into which
20 reproduced signals are inputted, a disk judging means into
which signals are inputted from the wobble détecting means,
and an output inhibiting means for inhibiting the output of
the reproducing signals from the optical disk (DVD) if the
result of the Jjudgement of the protecting condition does

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



‘perform ng the reproduci ng operation for the ciphered data 10 in the _,
optical \di sk, and a judging neans for identifying the first contrdg Mj@tm
.area ana the second control data area. The reproducing apparatus reads
"physical format information and the disk production information in the
second control data area in accordance wigh the resultant 15 judgenent of
the judgi ng neans. Moreover, the function for protecting the copyright may
be strengthened, if the apparatus is additionally provided with a wobble
detecting nmneans for identifying whether the optical disk is witable or

not, a protectiRgrednditieen jalgieh®omEanst Nbe WHLh %QséﬁEFOf}HF&‘E'tdf'zQ”a' S

are inputted, a disk judging neans into which signals are inputte rom
t he wobbl ewilEl e6¢ i mgrseabacredBd yale@dhiWed Mt tﬂé&f@g&s dPrpi i bj ting
the output of the reproducing signals fromthe optical disk ( 1 f the

result of tde J.udgepest of tdieows otLCtd Rt 0oRniren g not ch wth
the result of the judgenent of the di sk.Lg':IZ 6 MAY 20069%3 I—é?ei%af% ,Cfban

embodi nenta@fodenPr e5efhei P¥EAELEN i Nkl 1B8 . MONE Loncrgl SCG#dped with
reference to Fi gs.@l to B.ﬁFi g 1 éﬁows 5 rough onsn‘tcrsgicot%l%rffq“(;eef Cf;“%%D—R

accorsli ng dénthe) PEESENta tdW eBbLSBsehl B 2 b Ty s trol, gata
area conposed of enbossnent or theslei ke an%ﬁ'@?ﬁ%m%ggoﬁ c%}h rgﬁﬂgataapcgr ea

of the DVRrR sé@wdndNcEhlrol, dagach f; the @W@hD@ﬁgﬁssRSquiﬁh%W%.bﬁqan
enl arged scal e. |
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 ihcluding key information for deciphering fhe.
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
embossment in the first control data area 3. 15 denotes
20 the second control data area. 16 denotes grooves, while 17

denotes inter_—groove pits for recording information such as
addresses.or disk reéording conditions etc., eéch of the
pits being formed between the grooves 16, Further, 18
denotes a wobble.

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



In Fig. 1, 1 denotes a DV/D-R 2 denotes a main information area into which
ciphereg data information may 10 be recorded. 3 denotes a first cpgt

.data area for recording disk production information and physical forma 2005
“information including key information for deciphering the data. 15 denotes
a second control data area for recordi ng0 di sk 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. Meanwhile, in Fig.

2, 3 denotes the first control data area. 14 denotes pits, each of which

i s- conpos&écerdinmfsepmentudimg hepparatusondcobrdiang areatBe 1L5rdeagtes 20
the second control data area. 16 denotes grooves, while 17 denotes

i nter- grodveeptionf.or ¥rcbiding,inf odembtes sheh . addnesses mrp di sk
recording conditions etc., each of the pits being fornmed between the
grooves léheFdritisdr ,castradendets awebbBe. (2 Ay . 32) S fbl0eko fi 895 am of
a DVD 26 MAY 2006 20 recordi ng/reproduci ng apparatus according to the

present theemliwsicdh Fiogmad inderaktesonheak¥DtHe HhexDVMR dauctfgnfirst
control data area 3 (see Fig. 2) for recording the physical format

i nf obmat i bnfandathendi §kipkodeohitel5 infryrmitd ) disk cagded of
information) is conposed of enbossnent. Hereupon, in the first control
dat a areae@bossment. Hereupon, in the first control data area 3,
other information has been pfeviously recorded at a
position into which the key information for deciphering the
data 1is to be recorded, in order to protect literary
10 properties from illegal copies thereof, namely to protect
their copyrights.

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

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



‘other information has been previously recorded at a position into2ahkah
the key .information for deciphering the data is to be recorded, in order
.to protéct literary 10 properties fromillegal copies thereof, nanely to
‘protect their copyrights. 4 denotes an ?ptical pi ckup. The optical pickup
4 reproduces and records record signal% of the DVD 1 using |aser rays. 5
denotes a transfer controller. The transfer 15 controller 5 noves the
optical pickup 4 in the radial direction of the DVD 1 in order to record
and reprodyce the record signals at arbitrary positions on the DVD 1. 6
denot es aSdFERLFpt oFNeThESAPRR nBPBELBLr oEAFERIENe® DVRNCraegendeEY¥Oa
first control circuit. The first control 20 circuit 7 controls the optical
pi ckup . 45igRaler gHShers dofisolereion sfhalie dizackidtbremion segaks an
anplifier. The anplifier;8 anplifies the signals, which have been read by
the optic@F phekdpke, dieht 85ea recidied otenl thei peticalTid Gouput
signals of the anplifier 8 are 25 inputted into the second control circuit
9. Based BRA2€fe thes sionabpeofl thiegnall, 1y haénskcdirh contpvtscithan ttQ
generates servo signals such as focus error signals, tracking error
signals bhetFdrsitkecontiiich atecrbhuir-ed hhehovdie bbei sdlgngilekupyiiich eads
the signals of the DVD 1, and then outputs themto 5 the first contro
circuit 7aral thoughedhdndiogridis, sedersh control circuit 9, are analog
signals, the second control circuit 9 digitizes (makes
binary) the analog signals.
10 denotes a demodulation circuit. The demodulation
10 circuit 10 analyzes the signals, which have been read from
the DVD 1 to be-digitiied, while it reconstructs the data
such as the original image or music etc.. '~ 11 denotes a
detecting circuit. The detecting circuit 11 detects an
address signal or the like from the signals which are
15 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 bVD
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 recording
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



‘are inputted into the second control circuit 9, are analog signals, the
second control circuit 9 digitizes (nmakes binary) the analog sigpals. 10
_denot es 'a denodul ation circuit. The denodulation 10 circuit 10 a & Wie 2006
‘the signals, which have been read from the DVD 1 to be digitized, while it
reconstructs. the data such as the origtmhal inmage 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 outputs it to a systemcontrol circuit 12. The
system cofiteptodictngt l2apgwtdtusont hahgnighe DvRe recddid glereisoaici ng
apparatus. 13 denotes a nodulation circuit. The nodulation circuit 13
modul at es tdres tecor o6 sijbabs fesgrabsdar information to be recorded) and
then outputs themto the anplifier 8 during '"the recording operation. The

record signals iélienr eber dixtd nie thorddd abheoDV¥Rel mehNg hasiiovaysd
outputted fromthe optical pickup 4. 25 Hereinafter, actions of the DVD-R

1 and t he wegorthégnd 8n MY(F20R6t 28n/ EeRROAUGIHRD +RRP & atWS Mg tde o
above-nenti oned constructions will be described. Wien the data is recorded

into she DMRR 1, pewyi dedlst VEbAtEbe BREBUIRT OF RBURRR 3neA Rrdid e d r st
control data
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 periphgry 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 the
disk on tﬁe 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 signal; (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



‘5 area 3, the first control circuit 7 drives and controls the transfer
controlrﬁr 5 in accordance with the instruction of the systen1Cﬁ3%rohA
.circuit 12, at first. As the result, the transfer controller 5 s MAY, 2006
‘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 anplified by the anplifier 8,
and then digitized by the second control circuit 9. Then the denodul ati on

ool MDucE8RIse £ot b, Ob el Lizad shanabs.as dencrited, o

above, and then sends e res St e system cont

sends The restfts steh Eihe PECEFr T 2 P The
system conggol chguil Az ddendfLesctlie dhsk Ancihe basis of he physica

format informati _ production n _
area 3. deat BRER oA e PR PRy o T or HE T it AR SR eR o o
recor d si ofart Frecars ek ot A bt hETRbtni GpBRtPecGac dEgndls ave
nf or gt i ot Sr E8SHIY (HEC DRBTIo38 WP 20064 23 SuGTHHET hEe | AadioT Hyn
et cont PBECRT reof PesBBheRy cbo antiEont FOPRS  HEot Famet te Gona ot o115 | n
accordancelocated 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 recoraed in addition to
the above-mentioned information; Hereupon, the structures
of 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 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 5ystem control
circuit 12. As the result, the transfer controller 5 moves
the optical pickup 4 to a position corr'esponding to the

second control data area 15 (see Fig. 2). Then the optical

25 pickup 4 reads the physical format information and the disk



‘Wth the instruction of the systemcontrol circuit 12. As 5 the result

optical -
.contro
“optical

addition to the above-nentioned inforiation. Hereupon, the structures

pickup 4 is noved to a position,

whi ch corresponds to tHk6§@gb

2

Jata area 15 located at further i nner periphery side. Thus, the
pi ckup 4 records predeterm ned information in the record signals
(record data), for exanple the |ast addld&ss 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

of

t he both ®reshcEirm atefandatdpnsereaeh f pémwdeicth ot herret®rsiedasino the abl e

to easily identify the first contro
dat a ar ea SESONder giandfnal , daer e ared be&SdescrPbedthetibasisn blie thase
that the DVD-R 1 is reproduced by the recording
t hi s case infloerrfatrisin,conthel

controller 5 in accordance with the instruction of the system control

circuit l12nsAsudidarestd tthé héitsansoert mdntaiotdwet 57 noves atherdphiceal

data area 3 and the second control

/ reproduci ng apparatus. In
2@stemcuicont mirli vesimndittont 2 ol sehlde t mansfer

pickup 4 to a position corresponding to the second control data area 15
(see5Fi g. wAth Tren imetoptttah 35 fpihek yystareadsntiel phiysceat for mahe

information and the disk 2 6 MAY 2006 24 production information,

each of

whi ch i s rfeomtdecontrohe cisendnd TConlmiclesdaimd aceattbolsOtidetrhasiferof t he

10

15

20

25

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
reads the record signals (data information) of the DVD 1.

Hereupon, when data is additionally written in the DVD 1

also, each of the physical format information and the disk

productién information is similarly read from the second
;ontrol data area 15. Then the first control circuit 7
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.

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

from each other, the information may be recorded into the




information, the systemcontrol circuit 12 sends an .instruction to the

first cantrol circuit 7. In accordance 5 with the instruction of t? tem
.control ’circuit 12, the first control circuit 7 drives and contro g @%izui
‘transfer controller 5. As the result, t%g transfer controller 5 noves the
optical pickup 4 to a desired position ih“the main information area 2, and
then the optical pickup 4 10 reads the record signals (data infornmation) of
the DVD 1. Hereupon, when data is additionally witten in the DVD 1 al so,

each of th [ I i_nformation and the di sk, production,
infornatio%engéi%?hggﬁ%ﬁﬁgﬁ?f%%ﬁﬁt%g’sgégﬂda SEAUFEH L Gati Fring . nThen
the first teplk. cireuit 7 15 drives and controls the transfer controller
5in accorgggcégkaf#égghé’iﬁgtF&@t38%°5WQFHé"§?EWéMQuﬁﬁQQﬂdQQr%ﬁﬂ%UQQ. As
the result, the igal_,pickup 4 is noved to a_ predeterm ned position, and
then the dat anbﬁr%;%dftﬁao‘ﬁaﬂﬁfp B EPERTER the Oi skRe2Pings ferl t neormatst
control dafa-aera 3 and th s%gond ,cggtrol data area 15 in the DVD-R 1,
the infor n&t TSRS EHPlct of ¢ he didkor REPUE L t hefphpstéan stanet ur es
of the aregas ﬁre different_fromeach other. Hereupon, in the case that the
i nf orat i of- 5t PEER br E5°%y FNifaRTERRFERERES 29 (1A chbhs bt hentrote data

information nay3be rﬁcorded into the 26 MAY 2006 25 second control data
area 15, mf¥%aa st r utt uFETSRAYSRGEy nbhe function for protecting the

copyright can be strengthened, while it may become easily
Lo 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 arez; 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 is designed to have a physicai
structure similar to that of the DVD-ROM (disk for only
reproducing use) without the inter-groove pits 17 or wobble
18 while the second control data area 15 is designed to

20 have an original physical structure of thé DVD-R, the first
control data area 3 can be formed of enbossment. 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



‘key information, or the information nmay be recorded in such a manner that
t he arraﬂgenents of the physical format information and the diskg y
.productibn information are 5 different fromthe arrangenents of the ¥$ 2005
“control data area 3. In consequence, Eﬂg function for protecting the
copyright can be strengthened, while it may becone 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 nade different

f . he.. di sk ' identified, if. f th
st oonirdtent afapls Scinlo ol okl aBR: S rE8 w88e  oeq gne
to h t t ith inter- i 7 Or 15 st havi
wobbi 6 1814 (F R citar PP EER RRPER oEoRhFoPLlaPa healskFeradePened Lo
have a physical, structure simlar to. that of the DVD-ROM (disk for only

repr oduciTFER - wi t hout the inter-groove pits 17 or wobble 18 while the
second control_data area 15 is designed to 20 have an, origi nal phégical
r

structure of the BFSEIRGE APPYE: c®AFPolCidatiear@@ticehn Wk or FBE of
enbossnent. In_, igpse uence, the function for protecting the copyright in
t he hon- FECHHIERTORRIPORCHRY BRPIFREHSt REnERS aRBIFAlt HéFk pnd &hEinity

for the apparatus for only reproduci ng use can 25 be inproved. Hereupon, if
the physid&ortingt Meddost efRudet D MRELEds désk according to the

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

10 a good responsibility.

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

recording/reproducing apparatus.

This application is a divisional of SG 200100946-3.



‘different fromeach other, the line density, the width of the track, the
physi cal, depth of the pit or the Iike my be changed. As describengﬁgxe,
~each of\lhe optical disk, the 5 recording/reproduci ng apparatus of Y 2005
‘optical disk and the recording nethod for the optical disk according to
the present invention has a higher ahlility for protecting the copyright.
In addition, the optical disk or the recording/reproducing apparatus my

be easily operated with 10 a good responsibility. .lndustrial
Applicability As described above, each of an optical disk, a
recordi ng/ reproduci ng apparatus of the optical disk and a 15 recording
met hod of the optical disk accordiﬁﬁAF@bthe 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

particul atty id E8FPEBPELROPPELIRG &4 Sk BYFBL ST ¥ ecor di ng/ r epr oduci ng
apparatus. This application is a divisional_ of SG 200100946-3. 2 6 MAY 20
27 CLAINMS i. A?rBgéRdapifeommtion ek &BnpPishingatd idiiPiaoiRtSHn area

in which data i nformation can . ,
5 be recorded in a recording layer of a groove having a

wobbie in such & manner that the data information can be
read using light;
a control data area located at an inner periphery side
in comparison with said main information area; and
10 a sub information area, in which
other information has been previously recorded in an
address area in said control dataz area, said 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 an inter-
groove pit while said control data area is provided with an

20 area which includes no pit formed between grooves.



‘5 be recorded in a recording |laver of a groove having a wobble in such a
manner that the data information can be read using |ight; a contg glwWat8é
.area |l ocated at an inner periphery side in conmparison with said in
‘information area; and 10 a sub information area, in which other information
has been previously recorded in an addressgarea in said control data area,
said address area corresponding to an area including deciphering key
information in a disk for only reproducing use, while 15 physical fornat
information is stored in said sub information area, with an infornmation

structure thchAl§ecgkaggq%nbp&5@gut@ggkgfC@@bql@q&@rol data area, wherein
said sub information area is provided with an inter- groove pit while said

control data area is provided with an 20 area which includes no pit forned
bet ween grooves. | 26 MAY 2006 28 2. A recordabl e optical disk, conprising:

a main inforgatjgnnar earhpn¥hk 6 dé%éa'”{@rﬂﬁkhg?'d%té*ﬂ¥HﬂEﬂHé%ﬂdhfils
recording |ayer of a groove having a wobble 5 such that said data

i nformation k%cb?é%%@lee 1USang o olraghty 1%g%qntorfol dat R 63 i QCAlH qucﬁ‘thl%n

i nner periphery side with respect to saird main information area; and
sub 'nf%rnat%BEhaEﬁ%t 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
previously recorded at a predetermined position instead of

15 key information used to decipher the data information,

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

20 data area, and

wherein said sub information area 1s provided with an
inter-groove pit and said control data area is provided
with an area having no pit formed between grooves.

25



.herein in said control data area, other information including first

physi cal format information has been previously recorded at a 2 6 Wy vt
.predeterm ned position instead of 15 key information used to deci pher the
"data information, said sub informati on area being configured to store
second physical format information with gminformation structure which
differs froman informati on structure of said control 20 data area, and
wherein said sub information area is provided with an inter-groove pit and
said control data area is provided wth an area having no pit forned

bet ween grooyes.td 22:3rdhPeer e59f dabl e Arid cak diisdki 0f 261 &R Peihemnei n
the different information structures conprise a different arrangenent of
physi cal for gat LREQE ML R AonTNesd Acandabl e ophlsabe di gk ofi fHlRIR2,
wherein said previously recorded other information in the control data
area i s per he cr Le L¢al: G f ¢l aim2, wherein ke

10 infornatr%%??égﬁo?ngngfuggggg%Q%aFgggag %R?géﬁggﬁgﬁ'area. 6. The Y
recordabl e optical disk of claim2, wherein disk manufacturing information
is recorded in said control data area and said sub information area. 15 7.

The rec%rdabh?(¥Héc§gcgka§b92(%§¥f95& 3@§Lmﬁktgfaim 2, wherein said
previously recorded other information in the control data

area 1s permanent.

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

10 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

area and said sub information area.

15
7. The recordable optical disk of claim 6, wherein the
arrangement of said disk manufacturing information and said
physical format information differ in said control data
area and said sub information area.

20

8. A recordable optical disk, comprising:

a main information area in which data information 1is
recordable in a recording layer of a groove having a wobble

25 such that said data information is readable using a light;



;arrangenent of said disk manufacturing information and said physical

format information differ in said control data area and said sub 28 MAY 206
.information area. 20 8. A recordable optical disk, conprising: a nain
“information area in which data information is recordable in a recording

| ayer of a groove having a wobbl e 25 such 3dhat said data information is
readabl e using a light; 2 6 MAY 2006 30 a control data area |ocated at an

i nner periphery side with respect to said nmain information area; and 5 a
sub information area, wherein in said control data area, other information
including first physical format information has been previously recorded
at a predeterm ned position, said 10 predeterm ned position correspondi ng

to an area o achead: ok drek abowhieghakewn RHAERRLLA HSeY Q eGiiRher
the data information is recorded, and said sub information area being

configured to.ghare $6CQRdg haiRhYSireahatebmBh reafonARti on with an _
information structure which differs froman information structure of said

control data area, and wherein said sub information area is provided with
an 20 inter-groove pit and said control data area is provided wth an

area haying gogpht ;eLyRd fehween grooves.

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

data information is recorded, and

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

data area, and

wherein said sub information area 1is provided with an
20 inter-groove pit and said control data area is provided

with an area having no pit formed between grooves.

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

25 arrangement of physical format information.



9. The recordable optical disk of claim8, wherein the different
information structures conprise a different 25 arrangenent of phé%?éﬁy 2006
.format information. 2 6 MAY 2006 31 10. The recordabl e optical disk of
‘claim8, wherein said previously recorded other information in the control
data area is permanent. 5 11. The recordabl e optical disk of claimS8,
wherein key information is not included in said sub information area. 12.
The recordabl e optical disk of claim8, wherein disk 10 manufacturing
information is recorded in said control data area and said sub information
area. 13. The recordabl e optical disk of claim12, wherein the arrangenent
of said disk manufacturing information and said 15 physical fornat

i nformation hp saih cpptsphadabapharadi fdeds bromithe & rapgerenh Qfsisai d
di sk manufacturing information and said physical format information in

said sub inEQE@@Eh@Qﬁ”fﬁEorded other information in the control data

area is permanent.

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

information is not included in said sub information area.

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

area and said sub information area.

13. The recordable optical disk of claim 12, wherein the
arrangement of said disk manufacturing information and said
15 physical format information 1in said control data area
differs from the arrangement of said disk manufacturing
information and said physical format information in said

sub information area.



