2 B MAY 2006 1 *166166* DESCRI PTI ON OPTI CAL DI SK, AND
SIGI REPRODUC! NG APPARATUS AND RECORDI NG METHOD FOR OPTI CAL6 BIABK066
Technlc Field The present invention relates to an optical disk, and a

recordi ng/repr ommmmmm tus and a recording nethod, for the optical
di sk, in partic ﬂmm to a circuiar optical disk in which record
signal s such as i nmages«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 dipglgcrEPpHBagkground Art In general, in a DVD
(Digital Versatile Disk) on the market, in which a, novie, nusic or the

like is copreehed DrseGordaed, HBtapbINRYERPRODUTYS A MRIARES, Nghce or
the like is ciphered and recorded in order. to protect literary 2

properti egekpabrivkl 88akosoRRS dpeceaf pigaely in order to protect the
copyri ght thereof. Thus, when the DvVD is repr oduced 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 imaées 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 recording'

the record signals from/to the optical disk.

15 Background Art
In general, in a DVD (Digital Versatile Disk) on.the
market, in which a movie, music or the like 1is collected
(recorded), data information such as an image, voiceé or the
like is ciphered and recofded in order. to protecf literary
20  properties from illegal copies thereof, namely in order to
protect the copyright thereof. Thus, when the DVD is
reproduced using a DVD reproducing apparatus, the DVD
reproducing apparatus reproduces it' by reading key
information recorded in a control data area of the DVD, and

25 deciphering the ciphered data information using the key
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*G00002*



25' deci phering the ciphered data information using the key *@0002* 2 6 MAY
2006 2 {nformation to reconstruct the original inmage, voice or thg Myk@ag
Her ei nafter, a conventional DvVD and a DVD reproduci ng apparatus of th
above-nentioned type will be concretely 5 described. Hereupon, a DVR-R
(i.e. wite-once DVD), which is an exapple of the DVD, will be descri bed.
Fig. 4 is a perspective view show ng a rough construction of a -
conventional DVD-R In Fig. 4, 101 denotes a DVD-R 102 denotes a nain
information area of 10 the DVD-R 101. Data information such as an i mge,
voi ce or ih#e riialq drS t3e R st idth &Rl Sk 1,8L0r detlyd N $HEEBLP the
information area 102. 103 denotes a control data area. The control data
area 103 nggerds disk production information and physical format
information including key 15 information for deci phering the data

information reeRidad adda d e ”&Hvéx@é%ﬁ@l' BpaLed L04yiersup c%?uclﬁgry

control data area 103 is located at a position of the inner perip

side in the DVR10]s lt'R ﬁ\@ﬁ%&@itonad $RideAl 1, 81 POY,R V&é&&tﬂ@?@' eis

f or.med fron1the inner 20 periphery side to thé outer periphery side over

the Roth dRs €33 pLQ2, 103 d %& }_éeDQQLﬁ inf Qr ngrl%-'om LaaFsed Qs L he

recording layer of the gro reupon, the a ess
is an example of the DVD, will be described.

Fig. 4 1is a perspective view showing a rough
construction of a conventional DVD-R. In Fig. 4, 101
denotes a DVD-R. 102 denotes a main information area of

10 the DVD-R iOl. Data information such as an image, voice or

the like 1is generally ciphered and recorded in the main
information area 102; 103 denotes a control data area.
The = control  data area 103 records disk pfqduction
information and physical format information including key
15 informétion for decipheriﬁé the data ihfprmation recorded
in the main information area 102. Hereupon, ‘the control
data areal 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 fhe substrate in the form of an

25 inter-groove pre-pit.



“information, the disk recording condition or the like has been previously
recorded on the substrate in the formof an 25 inter-groove pre-§i& MA? 208
MAY 200& 3 Fig. 5 is a block diagram showi ng a rough construction of a
conventional DVD reproducing apparatus. In Fig. 5, 101 denotes the DVD
101. The DVD 101 records the data infoBmation 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 radiFdl.dior 66t izoivlefck kil adddm IfHowim@ralerotgh r éadls t hect £60r d
signals at arbitrary 10 positions on the DVD 101. 106 denotes a disk notor.
The di skofioteorcdfGenbiahes W DvEpASducilnd denetres s firsh @nrf.rof,
circuit. The first control circuit 107 controls the optical pickup 104,

the transber donited | ¢helOvimnd otthe dirsle nM¥Dr 1106. rdO8rdS aderot@stan
anplifier. The anplifier 108 anplifies the signals, which have been read

by the optih€akmpitibup d0dn ak0%Mlenales osee@IdLOoRbl Ble Ci&sHbducdhe
output signals of the anplifier 108 are inputted into the second control

circeit 1094 Basestos tdhe spgnaks; phexgsecondreentdydi 2l C'Erle:uthb 1084
generates servo signals such as focus error signals, tracking error
signal s okebbe kikerdM¥ighaAre 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 circuit. The firét'

control circuit.107 controls the optiéal pickup 104, the

transfer controller 105 and the disk motor 106. 108

15 denotes an amplifier. The amplifier 108 amplifies the
signals, which have been read by the optical pickup 104.

109 denotes a second control circuit. The output signals

of the amplifier 108 are inputted into the second control

circuit 109. Based on the signals, thé second control

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

required when the optical pickup 104 reads the record

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

control circuit 107. Meanwhile, the second control circuit

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



requi red when the optical pickup 104 reads the record signals of the DVD
101;«ang then outputs themto the first <control circuit 107. Mea iMé?me
the second control circuit 25 109 digitizes (makes binary) the inpu
signal s of analog 26 MAY 2006 4 type. 110 denotes a denodul ation circuit.
The denodul ation circuit 110 anal yzes #he 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
reproduci nyp&ppar at us. Hereinafter, actions of the DVD reproducing
apparatus having the above-nentioned construction will be described. 10

Wien the DVD 1Q1 Ooridruetamrkeflemsdnepeoduced rcafi tf.i r Sthe tdenddn S84t QAL T Ol
circuit 107 drives and controls the transfer <controller 105 i n accordance

with the icisicudet il ehdlhieestiHen @il whichikadd heds tH8qr €54t the
transfer controller 105 noves the optical pickup 104 to a position 15 of

an inner el pver ol do ibe tdigy MR ek 1. whiTee Si ©Nad Son y¥H bk Haves bggp,r ead
by the optical pickup 104, are anplified by the anplifier 108, and then

di gi &5 zed ibyolrh@ t i9eCOBAcBON & OltheCi beUighink9. i dhgedesPdyAtiicon cifeyit 110
reads the contents of the digital signals, and thén sends 20 the results to
the systedeoftlesol aci sgsténlldontfol hecigadh + . The system control
circuit_lll wholly controls the DVD reproducing apparatus.
Hereinafter, actions of the DVD repfoducing 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 positioﬁ
15 of an inner periphery side in the DVD 101. The signals,
which have been read by the bptical - pickup 104, are
amplified by the amplifier 108, and then digitized by the
secoﬁd 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. 1If 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 %réjg%l%

© (see Flg the systemcontrol circuit 111 outputs another inster

to the f |rst ‘control circuit 107 again, and then causes the first control
circuit 107 to 25 drive and control the transfer controller 105. As the 2 6
MAY 2006 5 result, the transfer control3 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 nformation, which has been recorded’ in the control data area 103 | ocated
at a positesnliof ttkeei nmeansperi phetyrslderi mahe dMesl0Okhd S c@urd 0ut by
repeating the above-nentioned actions. Then the denodul ation circuit 110

reads thekeyup nfld4ration.a | fiurteheay stiemawntgad 1 tidbrei gl tehkll jdetegct s
t hat the denodul ation circuit 110 has read the key information of the DVD

101, the gérgthaopt sabe cir cthé DD drovesannd taent redsrdihes t £RES KRS,
controller 105 in accordance with the instruction of the system control
circuit liMforAsatienresuthe DWB toansfer controller 105 15 noves the
optical pickup 104 to a position of the. outer periphery side in the DVD

101.5 Then the Tpd i Raly pirckamditon f eatls chhendat BebAf d@@irddy T egonged i n
the main infornmation area 102 of the DVD 101 (see Fig. 4) Because the data
i nf or mat icontirolgeaetal layeai phes edocadeddlat NRIPoRHE tYONC&E the inner
periphery siae in the DVD 101, is found out by repeating
the above-mentioned actions. Then the demodulation circuit
110 reads the key informationf If the system control
lb 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 systém control
circuit 111. As the result, the trénsfer controller 105
15 moves the optical pickup 104 to a. position of the outer
periphery side in the DVD 101. Then the opticai pickup 104
reads the data information reéorded in the main informétion
area 102 of the DVD 101 (see F;g, 4) . Because the data
information is generally ciphered, normal image br &oice
20 signals cannot be obtained if the data information is
simply reproduced. However, the data information can be
deciphered if the key information, which was recorded in
the control data region 103 and has been previously read,

is used. Thus, the demodulation circuit 110 deciphers the

25 data information in the main information area 102 using the



- 20°signals cannot be obtained if the data information is sinply 6 MAY 2006
reproduged. However, the data information can be deciphered if tﬁe wey
i nf or mat)i on, which was recorded in the control data region 103 and has
been previously read, is used. Thus, the denodulation circuit 110
deci phers the 25 data information in tHe main information area 102 using
the 2 6 MAY 2006 6 key information, which has been read, so as to
reconstruct the original and nornmal imge data or voice data. However, in
the witable optical disk such as a DV/D-R or the like, there may be such a
probl em tkey intopypabionhewhschptiacalbaimskreay, beoeasi bty prearbunsedt unt
copying the information in the control data area as well as the data
i nf or mat i ore o byimel DvdRioemeh ifhagheddébaornfvorimet datai.s ci phered as
descri bed above. Thus, in order to physically prevent the information in
the control ddiewevewn fionthei my.itk®leomm el désski bedhaheve, OMerre has
been proposed such a procedure as to previously record other signals at
| east i mD the YBgeonthénewnaghbeheukby ai pobieti ahadf at kephVBfRtHes t 0 be
recorded, so as to prevent the key information from being copied into the
region. Trtticasl sudbsk lhapr obedureasasly o predenédt heynoesslyikgy the
information from being reproduced by the reproduci ng apparatus by
pr evi ousl infdonat gn pie- pgiles @dhtirol hel tianfaremt aonwefllar £xatpke dya
form ng enbossnent in the control data area including the

information into the DVD-R, even if the data information is

ciphered as described above. Thus, in order to physically
prevent the information in thé control data area from being
10 copied as described above, there has been proposed such é
procedure as to previously record other signals ;t 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 1is such a
15 procedurel 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—Riis to be
20  recorded, so as to destroy the normal key information.
However, in the conventional optical: disk and the
reprbducing 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 20 recorde

as to d%stroy the normal key information. However, in the convent i 4rfx Nfzms
optical -} disk and the ‘reproducing or recordi ng systemthereof as described
above, it is inpossible to record the physical format information and
di-sk production information such as |agt address 25 information etc. of the
writing region, into which data 2 6 MAY 2006 7 nust be witten later, into
the control data area 103, when the data is recorded into the main
information area 102. Thus, if the DVD-R 1 (optical disk), in which the

above- MRObtoped.RYSicsal At it anEtdan and disk HFoduc3 oNn
i nformation are not recorded into the control data area 103, is reproduced

by the DVRsR@WH£P{HAYG-dG RRPA RS thehQifin MBYFOELME i SHNCArRPr A em t hat
various useful functions, for exanple the function for detecting the disk

vol une if@nas,shartegd mpvber ndi ¢apeibha @rl%ks)pmllr?dwhfeﬁt REk éﬁ&{}&- may 10

occur also such a problemthat the responsibility associated wt
recor dednpAsh bheRi Nh ¢4 04 IMELPRALS ufiféﬁra&r&; e&‘nd' Ai8¢didd it fon
enbossnent having stronger restraint for the illegal use’is preV|oust

forged ImnEfBgma'&@ahoBr'eneﬂdtdlﬂégz&ﬂa%&%e&f&{é@dn% f c%ah:% %OABJ odata 15

area 103 as the recording pit, it nay be extrenely . Icult to orn1a

bbl t I M th
oy Cor Bt RRpiRd ik | By CRRREBIAS oM képw&u&l?g'%pbﬁria%%ee%@&g e

may occur such a problem that various useful functions, for
example the function for detecting the disk .volur.ne 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 strongerm'
restraint for the illegal use is previously formed in the
region including the key information of the control data
15 area 103 as the recording  pit, it .may be - extremely
difficult to form a wobble in the region. 1In consequence,
if the DVD is reproduced using the DVD reproducing
apparatué, _there occurs such a problem that it' may be
accidentally judggd that the DVD is a DVD-ROM thouéh it is
20 practically a DVD—R; because no wobble exists in the region.
Disclosure of Invention
The présent iﬁvention 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



apparatus, there occurs such a problemthat it may be accidentalgg j udged
t hat ths DVD is a DVD-ROM though it is 20 practically a DVD-R, be B HAY 29t
wobbl e éxists in the region. Disclosure of Invention The present invention
is achieved to solve the conventional problens described above. Thus, it
has an 25 object to provide an- opticas disk and an apparatus for and 2 6
MAY 2006 8 nethod of recording or reproducing the optical disk, which can
precisely identify the type of the optical disk and can effectively
prevent the illegal use of the optical disk such as a DVD or the |ike,

whi ch i nfeicRges ottherecad ight or Srabtbautispoithien@gthie:£ungt ¢ onswih O&h
recordi ng or reproducing the physical format information, the disk

producti ear prben@alliyon deditske £ aid dypdfOf netié asp & Bedll s@iohn. ad ephi cal
di sk according to the first aspect of the present invention which has been

achi EVEde?@e%@'i‘é%_ltyhﬁ%régeﬁgoﬁrémﬂlh@ gd pEobl ers, thaclopdiiral(idigkxmain

information area in ich ciphered data informati on can be recorded in a

recordingul-ayels of pvereeverHaviigep wRkbBhe inFrivge A tH@%‘%ﬂSny@lﬁtF he data
information can be read using light, (ii) a first control data area

locat ed gl +RBuNRYH 113 rREHHNE M S Uohd NECOMPAES SO &P £8SrHBLBing
information area, and (1ii) a second control data area |ocated at an inner
peri pher ypgi dgHyy icPar §SPRaw t intRena®iiBni, nf amEat idisiar egroduction
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—mentioﬁed problems, including (i) a main information
areé in which ciphered data information can bg recorded in
a recordiné layer of a éroove'having a wobble iﬁ such a
manner that the data information can be rgad using light,
(ii). a first control data area located at an inner
15 periphery side in comparison with the main information area,
aﬁd (iii) a second control data area located at an innef'
periphery side in comparison with the main information area,
the second control data area being able to record
information with an information' structure which is
20 different from an information structure of the first
control data area, is characterized in that ‘(iv) the first
control data area is provided with a region which can
record disk prodﬁction information and physical format

information including key information for deciphering the

25 data information, other information having been previously



'.thq.second control data area being able to record information w
information structure which is 20 different froman information structure
of the flirst control data area, is characterized in that'(iv) the first
control data area is provided with a region which can record disk -
production information and physical forfmt 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 |east the key information, in the first control data area, and
(v) the secondedonnr ginaddter areaidmi nghabhe cam reeorxt t &t dieslst prhoduct i on
information and the physical format information 5 which does not include
the key ikéwrdnfoomathont, hein &het Merrsipt contrdilskiadecadag todt hier)second
aspect of the present invention, including (i) a main information area in
whi ch ci phiee ededand cphtredt idertacardre bebrordetlei hoareeooddithg ldyd of a
groove having a wobble 10 in such a manner that the data information can be
read usipgediighion(infoambitish cord ridhe dahpsaced Foeabéed iatf camatimner
periphery side in conparison with the main infornmation area, and (iii) a
secohd combich dea¢a artaintbdudeethat kay infermperiophery side in conparison
with the 15 main information area, the second control data area being able
to record i nfoFmathen, wehbtaephygitdalalstdikk uaecabhdthy 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
locatéd at an inner periphery side in comparison with the
15 main information area, the second contfol_data area being
able to record information with a physical-strubture which
is different from a physical structure of the first control
data area, 1s 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 3{@32 LS
characterized in that (iv) the second control data area can reco? 12006
product¥on information and 20 physical format infornmation which does not
include key information for deciphering the data information. In the
optical disk according to the second aspeéct 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 26 MAY 2006 10 data area being provided with the wobble. In. the
opti cal dfiskaaeterdbrgnigo ptrioy ifdedstwidth sdrondblaspect of the present
invention, a pit, which has recorded information including an address
signal, may belIpr dhiedezptatcdl adibhkt ercapradne posi thenfimsthersesearwhadontro
data area. Meanwhile, in the optical disk according to the first or
second aspepectf offheeher gamadentnventéntion, r ecoidi nghfdich Has thecdidesd
control data area may be conposed of enbossnent, while a recording pit in
t he secondinfonmrtl onl@ndata iawgeanmayddre foraterhdly, andyaser dightdedesteupon,
as an exanple of the optical disk according to the first or second aspect
of the presehhtenvgrbboe, pbelitiexanpl eha soddet el ideda disdal s
poi nted out. A recording/reproducing apparatus for an optical disk 15
according to theahhhideaspecttind dpeipaesanski acebrdang 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 inﬁention, forf
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 invéntion,
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 andiphysical
20 format  information including  key information for
deciphering thé 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



ihbluding (i) a main information area in which ciphered data infoi t&p@ma
can“be—iecorded in a recording |layer of a groove having a wobble, g?Vé
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 secorid 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 reproduce the disk production information and the physical 2 6 MAY
2006 11 fformedt i dhdorakitden whohbutthetkey Kayf oindibirpatinnho imeo sdwond
control data area, with a structure which is different froma structure of
the firstsa@md ol colatvobr edatawhenethe eptthcale distkuick urecomdedhor is
reproduced, 5 respectively. Another .recording/reproduci ng apparatus for an
optical dili Bkewacorfdimg &0 sthachund bofispeet £bfstheopteséntdatianwarga on,
including- (i) a main information area in which ciphered data information
can be regosdedthe a spededing dfskayers of racgrdede hewi ngepruchidesy, (ii) a
first control data area which can record disk production information and
physs cal dedgadtivwéDgmation including key information for deciphering the
data information, and (iii) a second control data area, in which (iv) a
structure of thiefHdsStrecording/reproducing apparatus for an optical
disk according to the fourth aspect of the present -
invention, including (i) a main information area in which
ciphered data information can be recorded in a recording
10 layer of a groove having a wobble, (ii) a first control
" data area which can record disk production information and
physical format information including key information for
deciphering the data information, and (iii) a second
control data area, in which (iv) a structure of the first
15 control data area and a structure of the second control
data area are different from each other, the apparatus’
being able to record and/or reproduce the data information,
is characterized in. that (v) the recording/reproducing
apparatus can record or read the disk pfoduction
20 information and the physical format information without the
key information using the second control data area, when
the optical'disk is recorded or reproduced, respectively.
In the recording/reproducing apparatus for the optical

disk according to the third or fourth aspect of the present

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



15 control data area and a structure of the second control data 6 MATI 106
di fferent fromeach other, the apparatus being able to record and/or
reprodude the data information, is characterized in that (v) the
recordi ng/ reproduci ng apparatus can record or read the disk production 20
information and the physical format infbfmation without the key
informati on 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
t he presehnfopBathoanthan, bgen opreviloudilék nagobdedn apt ilealstdi kR i which
2 6 MAY 2006 12 information has been previously recorded at least in a
portion oporheohi pft thenfigktdarataoda daider @ygen, as an exanpl e of the
optical disk which is wused in the recording/reproduci ng apparatus for the
optical 5 di sKkezevprdings it hexehpld of fowe tdphbpatt dokkt haimhesient
i nvention, for exanple, a wite-once optical disk is pointed out. A
recordi ngusethod f£be arcoptiicgl/ reipsiodactiordiappammtushedn fithe agpeictalof t he
present invention, including (i) a 10 main information area in which
ci phéred dash entordanpotocahebéhiecoradeddurth rasgpea rf Itheerpmdsentgr oove
having a wobble, (ii) a first control data area which can record disk
product i oanvvahbioat i ofoand exaygileal faor metiierforamt iaptical disk is
pointed out. |
A recording method for an optical disk according to
the fifth aspect of the present invention, including (i) a
10 main information area in which ciphered data information
can be recorded in a recording layer of a groove having a
wobble, (ii) a first control data area which can record
disk productign'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, is"
characterized in that the method includes the steps of (iv)
detecting whether a loaded optical disk is writable or not,
and (v) writing 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.



“intluding key information for deciphering the data 15 infornati ong Bﬁllm,
 (iii) a,second control data area, the nethod being for recording the dggg
information, is characterized in that the nmethod includes the steps of
(iv) detecting whether a | oaded optical disk is witable or not, and (v)
writing the disk production informationi3and the 20 physical format
informati on without the key information into the, second control data
area, if the optical disk is witable. In the recording nmethod for the
~optical disk, it may be detected whether the |oaded optical disk is
writable or 2Bnnotthe onoaptddsasi sddskwhet hee a wobbtélimxistsroduably 2 s
MAY 2006 13 In the optical disk, the recording/reproducing apparatus for
recor di ngappdtatusefroduecegding emd/ct mimtodugindethecopth oyl nétdlod f or
the optical disk, according to the present invention, the disk can be
preci sel yordehei frieed rSlimig mrithapofdr nghehepphiysilcali skor netcdmdiorgrat® on,
the disk production information (disk control information) or the |ike.
I n additi the prkegak usseaftianphVRher dirsl hem dpt imadciskebk 1danihfiegd to
breach of the copyright may be effectively prevented. Further, it may
becofe possthbett epdllinevitiusiphyoioad feeondi rng formadampgsethofdisk
enbossnent, which has stronger restraint for preventing the illegal use
and can bprbédanoedown tinfotmelorostididkn conseqlenaefotieetion) or the
like. In addition, illegal use of a DVD or another optical
disk leading up ‘to breach of the copyright may be
effeétively 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 éost. 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 is a perspective view showing a rough
construction of a conventional DVD-R.

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



~optical disk may be manufactured with a | ower cost. 15 Bri ef Descgigompmf
' EXaming§ Fig. 1 is a perspective view showi ng a rough construction of a
DVD-R acdcording to the present invention. Fig. 2 is an enlarged schenmatic
vi ew showi ng the both of two control data areas of the DVD-R shown in Fig.
1. 20 Fig. 3 is a block diagramshow ngi4 rough construction of a DVD
recordi ng/ reproduci ng apparatus according to the present invention. Fig. 4
is a perspective view showi ng a rough construction of a conventi onal
DVD-R. 25 Fig. 5 is a block diagram show ng a rough constructi on 28VAY2a

14 of a genyepbhoBakiBMR1r eMHOtEG G RAARY ApperatBast Mdde for Carrying
Qut the Invention An optical disk according to the present inventionis 5
provided with a main information area in which data information (main
data) is recorded in a track having a wobble, and a first and a second

control datatameas eaehcakryWRigCuts thecatRdratian i nner periphery position
in conparison with the main information area. Hereupon, the 10 information

Zﬁ;gCtures or phYsbeakast IAUGHUIEscOfa fbrehe ?ﬂ%s%ﬁ%0Q9n&$ﬂ§kﬁlzﬂ9ta
s are different from each other. us, the first control data area has
a region phbehagan wierord disknPr adieliR ibaf ormRll on (digk Gentiel,
information (main data) is recbrded in a track having a
wobble, and a first and a second control data areas each of
which is located at an - inner periphery position in
comparison with the main information area. Hereupon, the
10 information structures or physical structures of the fi?st
and second control data areas are different from each other.’
Thus, the first control data area has a region which can
record .disk production infbrmation - (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 té
protect the copyright of the data informatién, by previously
recording other information at least into the region within
the first control data area, intd which the key information
20 is to be recorded. The recording action can be performed by
forming emboésment 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



“information), physical format information including key 15 inforrmébqfhyf%
' decrphe&ing the data information, and so on. 'In addition, the optica dlsi
has such a function as to protect the copyright of the data infornmation,
by previously recording other information at least into the region within
the first control data area, into whichlPhe key information 20 is to be
recorded. The recording action can be perfornmed by form ng enbossnent
there, or witing. it using 'a laser light. Further, the optical disk is
additionally provided with a second control area for. recording the disk
product i oRhYEhetat nferoat ingéophgtienl tbendisknpoeductbenwinfioohathenkey 25
information, and so on. In consequence, the predetermned 2 6 MAY 2006 is
physi cal &odnae onfofent evanplaetieskapivductionsfaforabei on thadlast on,
for exanple the maxinumtransfer rate or the last address into which data

is to be rddoededintanwhé checlaitedisi ho ble rsswadddsontaol belatacardad Thus,
when the optical 5 disk is reproduced using a DVD reproduci ng apparat us or
the |ikeint dheDircapt odovitmglapietrat asear t hBhiis kewban bEhe opetatad with
a good responsibility by reading the physical format information and the
di skSproddiskomnsi meprpdticed usinghe dSdbndemorducingadmparaais 16 Metaawhi | e,
the ability for protecting the copyright may be further raised, if the
di sk produtkepn tihd oDVt | pepanducihe ppymacaiug oomat thaf drirkst | canwi bhdout
the key information _
operated with a good responsibility by reading the physical
format information and the disk production information in -
the second control data area.
10 Meanwhile, the ability for protecting the 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 1s -operated on  the basis of the
15 information .which is read from the second control data area
when the optical disk is  reproduced. 'Hereupon, if the
information structure of the second control data area is
made be different from the information structure of the
first control data area, it may become possible to easily
20 identify the both of the two control data areas in a short
time. Further, if the first control data area is composed
of embossment or the like while the second control data area
has such a structure that pits are formed at inter-groove

positions so that the physical structures of the both areas

25 are changed, the identification of the both control data



~ett. are recorded in the second control data area, and then the 2p%i,@Ql :
pi ckup-—-is operated on -the basis of the 15 information which is ré&a ro
the secend control data area when the optical disk is reproduced.
Hereupon, if the information structure of the second control data area is
made be different fromthe informationlftructure of the first control data
area, it may becone possible to easily 20 identify the both of the two
control data areas in a short tinme. Further, if the first control data
area i s conposed of enbossnent or the like while the second control data
area hasmcch e sthectne eeéhaerpi t Shase foor megratduaingr -ogr o> rduiosy ti ons
so that the physical - structures of the both areas 25 are changed, the
i dentificédtda ophpdicde Borhatonnfolrmdatian2Gudky 20068 U6 s&r eakemmyf shiecpne
easier. Thus, by reproducing or recording the physical format information
such as adidikiaendrf disk reocdrding @ondiishonecordli ddskondiddwrt isord di sk
production information etc. in the second control data area having the 5
pits at tirefdmiari-ogr cowe. pihsi thensetbrdeabnticblndy the arernenentieds tftet an
erroneous identification or erroneous action occurs when the disk is
idendifieslitsA ragcortdtieng iapparatrosvaccpodingohs ttikepeesentiti mventien is
provided with a pickup for reading record 10 signals fromthe optical disk
i n whi ch ghevdesied nfttvamat kan teroneoasdi hgehberf tadeiomt it heqirieeals di sk
or deci phering _

action occurs when the disk is identified.

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

the data is recorded in an inner periphery side position, a .
first control means which can move the pickup to an
arbitrary position in the radiué-direction of the optical
15 disk so as to read the data at the arbitrary position of the
optical disk, a second control means for performing tﬁe
réproducing oberation 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 éontrol
20 means for ciphering and structuring the data to record it.
In the recording apparatﬁs} 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



~the data is recorded in an inner periphery side position, a fir ta ggﬂghgl
nmeans mgich can nove the pickup to an arbitrary position in the®ra
directiaon of the optical 15 disk so as to read the data at the arbitrary
position of the optical disk, a second ﬁpntrol means for performng the
reproduci ng operation for the ciphered bhta in the optical disk, a judging
nmeans for identifying the first control data area and the second control
data area, and another" control 20. neans for ciphering and structuring the
data to record jt. In the recordin% apparatus, the disk production
i nf or mat i O EEAY t AREPhy@FRAL f or R eiug’PEi‘v matihén iIMA9idiohg ey askor
address during, the recording operation etc. is recorded at least into the
second coht®Rtl HEng altde of 1ERE DYBPRICLhedBR r éd@adi ARdst Flet tsecasdd ng
different fromthat of the first 26 MAY 2006 17 control data area.
Her eupon, CRMer§Lidghg neseR ey PHerAMBASRY t A€ fa r yebbbAt rdgteriiinar ea
and the second control data area may be conposed of a wobble detecting
nmeans whiB$PRENYWDAEHt i3 t REeBSifYar s Bathheaunasd sonf the whasher athe
wobbl e exists or not. |f the above-nentioned recording action is perforned
as an i nt¢EheL ARG £Hohs orde optical disk is recorded for the
first time, and further if the data_ structure of each of the physical
format i nf or mat§ oRhamP e frmen b ke rericrtdiore i aforaratioraniornash@s of -

which is recorded .
an 1initialization 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
lb disk production information etc., eéch of which is recorded
in the second control data area, is such one including no
key information, it may become possible to read the thsical'
format information and thé disk production information etc.
using the second control data area when the data is recorded
15 or reproduced after that. Moreover, the function fbf
protecting the copyright may be more strengthened, if the
apparatus is additionally provided with a wobble detecting
means for identifying whether the optical disk is writable,
a protecting condition judging means into which réproduced
20 Siénals 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.



in the second control data area, is such one including no keyﬁéngﬁgnation,
it may becone possible to read the physical format informatio SrWAY; g6

di sk production information etc. using the second control dat a area when
the data is recorded is or reproduced after that. Mreover, the function
for protecting the copyright nmay be nmirée strengthened, if the apparatus
is additionally provided with a wobble detecting neans for identifying
whet her the optical disk is witable, a protecting condition judging neans
i nto which reproduced 20 signals are inputted, a disk judging neans into
whi ch signal $A areeprgii¢ady f r appéhetuwsbbbecdetiényi ngoneahs, axeswht out put
inhibiting nmeans for inhibiting the output of the reproducing or recording
si gnal s firorantherDVDsi f prbeidedul witlof & heijckdgentotr ofeadirey prrateatd ng
condition does not match 25 with the result of the judgenent of the disk.
2 6 MAY 2006al% A reprodecopgisppardisks acconttingthe kke pngeemdationvention
is provided with a pickup for reading record signals fromthe optical disk
in which fdre deyiphdnimmat the dbes deciphesider the dat anhsrr eeorigeddyn an

i nner periphery 5 side position, a first control means which can nove the
pi ckup t asiate apbsitaoy, pesi Fiesti ncdmers Rdimesndi regidwn ceh hdee optHecal
disk so as to read the data at the arbitrary position of the optical disk,
a second KUl tareans akbl t rpekf @osing drhei eprodugings operattebnf @ t he

ci phered data
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 1n the optical disk, and a judging means for identifying the
first control data area and the second control data afea.
The reproducing apparatus reads the physical . format
information and the disk production information in the
second control data area in accordance with the-resultant
15 judgement of the judging means. Moreover, the function for
protecting the. copyright may be strengthened, if the
'apparatus is additionally provided-with a wobble detecting
means for identifying whether the optical disk is writable
or not, a protecting condition judging means into which
20 reproduced signals are inputted, a disk judging means into
which signals are inputted from the wobble detecting means,
and an output inhibiting means for inhibiting the output of
the reproducing signals from the optical disk (DVD) if the

result of the judgement of the protecting condition does

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



+10"in the optical disk, and a judging neans for identifying the_ first
control-.data area and the second control data area. The reprodlzcﬁ 2008
apparat&s reads the physical format information and the di sk production
information in the second control data area in accordance with the
resultant 15 judgenent of the judging means. Mreover, the function for
protecting the copyright nmay be strengthened, if the apparatus is
additionally provided- with a wobble detecting nmeans for identifying

whet her the optical disk is witable or not, a protecting condition

j udgi ng neans Heteiwhifcbr20 arependuvdemesitgnaf s tiree pApsehed,inverth Skn
judging neans into which signals are inputted fromthe wobble detecting
means, anfll anbeuhput tBhtbetely desnsibed wilihhiddfg drite ad putgHf 1the
reproducing signals fromthe optical disk (DVD) if the result of the

j udgement tef 3 he pragect i ngsigengi td orcdRes c3bsheuckabeh wet hat hgysesul t of
the judgenent of the disk. 18 MAY 2006 19 Herei nafter, an enbodi nent of the
present iavestdOAgWeol thbeprBEeneonakeheliyndesaridhed WHns efter efcest o
Figs. 1 to 3. Fig. 1 shows a rough construction of a DV/D-R according to
the presestntpyEnidadn. dtgh 2onpovwedt ker f bmBbsomennt I3 €ad alakea gopposed
of enbossnment or the |like and the second control data area of the DVD-R
shown in £hg. sdconaaebnelollhelabet hayast behdgpshornshywan ignlarged scal e.
In Fig. 1, 1 denotes a DVD-R

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 produétion information and physical format
information ihcluding key information 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
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., ééch of the
pits being formed between the grooves 16. Further, 18
denotes a wobble.

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



2 denotes a main information area into which ciphered data infor h&ﬁzﬁﬁy
10 be recorded. 3 denotes a first control data area for recordingqgls
production information and physical format .information including key
information for deciphering the data. 15 denotes a second control data
area for recording disk production injgrmation and physical fornmat

i nformation, 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 is conposed of

enbossmggcbedahg/&%ggbga%@wgo' agggéaeﬁgah%%&dﬂwott%s eflet Ner sec0pd

control data are enot €s grooves, 17 "denotes Inter-groove pits

for recogﬂgggtgﬁéq.~qﬁgi gggu%h as g£g§sg§eo&“ﬂysk fgc?égi u]§0fgitions

etc., eac pits berng forne% et ween the grooves rther, 18

denot es anuotilihe. 205t o1 3abt a2 Mlapksdi auAmof a, PV & MRY, 2006 20

recordi ng produci ng apparatus according to t i'nvention

Fo. 3 Ingengies, the DRI (he BMDCLon thealinal qoulr ol gata ALea 3

(see Fig. recording ysitcal format 1 nforna e di sk
D o9 =5 RRLORIEC (] GO oL LALLM 13 CONRBSES: ot
embossment. Hereupon, in the first control data area 3,
other information has been previously recorded at a
position into which the key information for deciphering the
data 1is .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_l using
laser rays. 5 denotes a transfer controller. The. transfer

15 controller 5 moves the optical pickup 4 in the radial
direction of the DVD 1 in order to record and reproduce the
record signals at arbitrary positions on the DVD 1. 6
denotes a disk motor. The disk motor 6 rbtates the DVD 1.
7 denotes a first control circuit. The first: control

20 circuit 7 controls the optical pickup .4, the transfer
controller 5 and the disk motor 6. 8 denotes an amplifier.
The amplifier 8 amplifies the signals,.which have been read
by the optical pickup 4. 9 denotes a second control

circuit. The output signals of the amplifier 8 are

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



other information has been previously recorded at a pOSitioni|“C)z£h@§ 5
the key_ information for deciphering the data is to. be recorded, | e?”
to protéct literary 10 properties fromillegal copies thereof, nanely to
protect their copyrights. 4 denotes an optical pickup. The optical pickup
4 reproduces and records record signaRi& 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 reproduce the record signals at arbitrary positions on the DVD 1. 6

denot es &idinsld syot dthe Thecdingk aBha@rol retiatedtt he DyPnératésdegetes a
first control circuit. The first control 20 circuit 7 controls the optical

pi ckup . 4idtad st ransf ers franis diwir 5ot 1He €iskkIBg0sr Bor8sdeRatas an
anplifier. The anplifier 8 anplifies the signals, which have been read by

the optieal tpiecklipkd, Qhdlenokee ar&QCOIEH CRREROkheCidpiidal ThEcRUD PUt
signals of the anplifier 8 are 25 inputted into the second control circuit

9. Based readshecie 6sM(a2806 f21ttsd gpabs.1,t enseenad tpi@ls Chrari £o9
generates servo signals such as focus error signals, tracking error

sigisal s tore thierdt keonwhbTheareuiequi r edanhaBubhe toRt i £adnPi KURnScnr eads
the signals of -‘the DVD 1, and then outputs themto 5 the first contro
circuit areAlitripeitgled hithisd ofieé Sse¥Wbh@8hcontrol circuit 9, are analog:
signalé, the second control circuit 9 digitizes (makes
binary) the analog signals. |
10 denotes a demodulation circuit. The demodulation
10 circuit 10 analyzes the signals, which have been read from
the DVD 1 to be digitized, while it reconstructs the data
Such as .the original image or music etc.. ' 11 denotes a
detecting circuit. The detéctingl 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 systém
control circuit 12 wholly controls the DVD
recording/reproducing épparatus. 13 denotes a mbdulation
ciréuit. 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
writabie 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 anal og signalgB hﬂf
second .control circuit 9 digitizes (nmakes binary) the anal og signal 8“”
denotes’a denodul ation circuit. The denodulation 10 circuit 10 anal yzes

t he signals, which have been read from the DVD 1 to be digitized, while it
reconstructs. the data such as the orixp nal image or nusic etc.. ~ 11
denotes a detecting circuit. The detecting circuit 11 detects' an address
signal or the like fromthe signals which are is outputted fromthe second
control circuit 9, and then outputs it to a systemcontrol circuit 12. The

system codgobdetigyit b this conhkelisgt he WD  r agRRA-AGI tigpRduci ng
apparatus. 13 denotes a nD ulation <circuit. The nodulation circuit 13

nodul at escditist #8601 20w s1 NG SqéskgnBky . or |nfornat|on to be recorded) and
then outputs themto the anplifier 8 during 'the recording operation. The

record signal syRé€ Ea@or&@@hlﬂgor@&%rd@@tﬁb&@ MR IDHSiNg1 | 83&)v i
outputted fromthe optical pickup 4. 25 Hereinafter, actions of the DVD- R

1 and theyf@gcoFh nr@agn61Wr1399§032aéé§p90g1’18' RE cARRRLAL W ntawing ddhe
above-nentioned constructions wll be described. When the data is recorded

intosthe MRy 1 phovidede wbhbrbhecHRbniknhoumaLEan adeaontaad & hed i rst
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 wﬁich 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 the.
seCdnd control circuit 9. Then the demodulation circuit 10
reads the contents of the digitized signéls as described
15 above, and then sends the results to the system control
circuit 12. The system control circuit 12 identifies théw
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 cont:rol 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



5 area 3, the first control circuit 7 drives and controls the transfer

controller 5 in accordance with the instruction of the system coRttr MAY 2006
circuit}l12, at first. As the result, the transfer controller 5 noves the

optical pickup 4 into the first control data area 3 which is |located at a
10 position of the inner periphery side3in 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
circuit 10 reads the contents of the digitized signals as described 15

above, angsimgntsendssthe repdl dbstpatthe Systremicondpolcali paakiupl2. The
systemcontrol circuit 12 identifies the disk on the basis of the physical

format i kofemtthe asdortiiegdiogefartniditct i e | ff s atbanrodi &K rewrity ol
information) each of which has been read fromthe first control data 20

area 3, deciwhersndheorieeoldi agecerdnkifer ebnthelllickes dnd addwisstddts to
the recording action. The nodulation circuit 13 nodul ates the ciphered

record sigigh stiéeensdrdatapnAldrertidies pogkth ateft retoedrcaignabs hawe been
anplified by the anplifier 8, they are 25 recorded into the main

i nf og mat i ©ne areau2tof tihe &YPidal &iMA(20061 83 mesidry tdeal aeryidians,
outputted fromthe optical pickup 4. After the recording operation, the

first coniodn Cidsridsdondsi ves agite COfbEMS tdundransi®itLontrad laers 5 in
accor dance
located at further inner periphery side. Thus, the optical
pickup 4 records predetermined information in the record
signals (record data),.for example the last address after
10 recording operation etc.. On that occasion, the physical
format information and the disk production information of
the first control data area 3 are recorded in addition to
the above-mentioned information. Hereupon, the structures
oﬁ the both areas 3,15 are made different from each other
15  so as to be able to easily identify the first control data
area 3 and the second contfol 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 &ystem 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



with the instruction of the systemcontrol circuit 12. As 5 the resg@%aw@pe
optical. pickup 4 is noved to a position, which corresponds to t Heb _
control data area 15 l|ocated at further inner peri phery side. Thus, the
optical pickup 4 records predetermned information in the record signals
(record data), for exanple the |ast adddess 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-nentioned information. Hereupon, the structures of
t he bot h B Bar5 apgopmdsiani f @ash Pfombdath b h&ecpzdeg aknt dhise abl e
to easily identify the first control data area 3 and the second contr ol
dat a arese®ndderedmifeler , dater eanes| bé.descPnbetihact PaAssi nothe thease
that the DVD-R 1 is reproduced by the recording /reproducing apparatus. In
thi s casenfidmnadiyen, coblte ol sgetemr cyiontzaodr i vaisrainick coh? r oksntlhe tmansf er
controller 5 in accordance with the instruction of the system control
circuit Instaiatheon ebul thet ferstamshgrcdomimgiuidr 6. no¥es acthe deptiiecal
pickup 4 to a position corresponding to the second control data area 15
(seé Fi g.wix)h theninderopticnl oZ5 thieclkays em ezxnist tde physital 1Roer rote
information and the disk 2 6 MAY 2006 24 production information, each of
whi ch i s fiecdr dednitnol heoimeridnd7 coitingls dand aoeartls (rhe hérbasiferof the

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



i nformation, the systemcontrol circuit 12 sends an instruction 4% MAYE 2006
first control circuit 7. In accordance 5 with the instruction of e system
control) circuit 12, the first control circuit 7 drives and controls the
transfer controller 5. As the result, the transfer controller 5 noves the
optical pickup 4 to a desired position2idn 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 DD 1 al so,
each of the physical format information and the disk production

i nf or mat isswrdrsd stantarl ydatadateamliShe wsigdord stoondttte daha@ladeaglho Then
the first control circuit 7 15 drives and controls the transfer controller
5 i n accdredance onntdt itdre, igstrthetiwfonhat hensysy ebe coatovotiedcincyiubhl2. the
result, the optical pickup 4 is noved to a predeterm ned position, and

t hen t he adamanngraddhttonghty amratryenentist hef ditsle BOyAschor tbembir st
control data aera 3 and the second control data area 15 in the DVD-R 1,

t he i nf orinefldroma t istrr uckndes tofe t hei slecopadedudatianor idf piwsieal steuctures:
of the areas are different fromeach other. Hereupon, in the case that the

i nf @ mat iddrf feirendtt uf esm atRemade digdmedreid @6 themsaaeh aidefrol hgata
informati on may be recorded into the 26 MAY 2006 25 second control data
area 15, amelzh &a. st ructdoeseégaedeng the function for protecting the
copyright can be strengthened, while it may become easily
to identify the DVD-R 1 and the DVD-ROM (disk for only
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 areé 3 and the second control data area 15 is
designed to have a structure with inter-groove pits 17 or a

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

20 have an original physical structure of the DVD-R, the first
control data area 3 can be formed of embossment. | In
consequence, the function for protecting the copyright in
the non-recorded condition may be strengthened, and further

its affinity for tﬁe apparatus for only reproducing use can

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



key information, or the information may be recorded in such a manner that
the arrangenents of the physical format information and the disigg MAY 2008
productilon information are 5 different fromthe arrangenents of the first
control data area 3. In consequence, the function for protecting the
copyright can be strengthened, while it2fmy becone easily to identify the
DVD-R 1 and the DVD-ROM (disk for only reproducing use). 10 On the ot her
hand, in the case that the both control data areas 3,15 are nade different
fromeach other, the disk may be easily identified, if any one of the
first cohtfberentafzosa andothersestied ldiove rdenglhtn, aktba W8dth afsi gned
to have a structure with inter-groove pits 17 or a 15 structure having no
wobbl e 18thentpacki cbhar physiche tdepdh odfortheolpidatosr drhen 13 es miesilgmed to
have a physical structure simlar to that of the DVD-ROM (di sk for only
repr oduci elgamged. wi t hout 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 R ibdd faboste, centihol oflattthear eat3icedn deskor nece of
enbossnent. In consequence, the function for protecting the copyright in

t he fon- reecodéiingdndprodncimy bppstraengt bendthe ampd ifaarlt kirsk idsd affé nity
for the apparatus for only reproduci ng use can 25 be inproved. Hereupon, if
t he physicaetosdingt metshad e fivadetBeb MYi2HD8 AGk 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 apbaratus 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 like may be changed. As descri b@db MAY\z08
each of Jthe 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 t recor di ng/ reproduci ng appar atus nay
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 nethod of the optical

di sk according to the present invetifaiMSis useful as a neans which can

effectively prevent illegal copies of information recorded in the optical
di sk without spoiling the functions of the optical disk or the
recordi ng/ reproduci ng apparatus at all, 20 and particularly is suitable for

usi ng as a .DVDzorrdder dareoorab tnigdale pd osla ceargpappimat us. This application is
a divisional of SG 200100946-3. 2 8 Me 2z 27 CLAIMS 1. A recordabl e optical
di sk conpri si ng maimi infofasthdbhoararedn whitdlc hdaled ainfafmanbaenonapar |
5 be recorded in a recording layer of a groove having a
wobble 1n such a 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 sald control data 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 ié
different from that of said cbntrol data area, wherein
said control data area comprises an area whose
physical structure is different from that of said sub

20 information area.



5°'be recorded in a recording |l ayer of a groove having a wobble Ln sugﬂYggp
manner that, the data information can, be read using light; a coltl a

area | ocated at an inner periphery side in comParison with said main
information area; and 10 a sub information area, in which o.ther
information has been previously recordeggin an address area in 5aid
control date area, said address area corresponding to an area including
deci phering key information in a disk for only reproduci ng use, while 15
physical format information is stored in said sub information area, with

an inf orgx:%: %1sr§§tcgpur(:&a;{€fe V@E'dtcih:zils atif ferampirfsomgthat of said control data

area, wh control ‘data area conprises an area whose physica
structure is different fromthat of said sub 20 information area. 2 6 NMAY
2006 28 2. A recordable optical disk, conprising: a nain information area

in which data information.is r dable imianr eaakdi ngnkaypatebna gsoove
havi ng a vbBi&E" 5 (ﬁfqﬁﬁao%aj é%tarﬁnfoﬁnation is readable using a

light; a control data, area |0 a i peer pepbpberyvshdeawsbbbleespect
to said naF%C?ﬁ?%Pﬂ%tf%naa¥%%§?%§§gl%agggug infgrnation areg, wherein in
said gontrgécgaﬁﬁagrggidoéggg 5R£8£H§£589 is readable using a light;

a control data area located at an inner periphery side with

respect to said main information areaj 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 control data area comprises an area whose
physical structure differs from a physical structure of
said sub information area.

25




including first physical format information has been previously recorded
at a predeterm ned position instead of 15 key infornmati on used t 02 ¢esayees
the data information, said sub informati on area being configured to store
second physical format information with an information structure which
differs froman information structure obgsaid control 20 data area, and
wherein said control data area conprises an area whose physical structure
differs froma physical structure of said sub information area. 25 2 6 MAY
2006 29 3. The recordable optical disk of claim2, wherein said control

data area %_as 3 phyeség&h ai3id UBF‘E&%aqf MsienBesktn  and wiadkisubsaid
informati o F88 has 2 yS|ca structure of pits forned at inter-groove

posi tions. ?%H%g[‘ﬁ?%%ggﬁgé‘bﬁgs Ogt%ﬁgglgé§ks@£u§£§k€q 3r wheembBsthent

di fferent ructures c rise a different arrangenent of

physi cal format ornati o T eqgkdapl tdLal sdisktotechdi m 2,
wher ei n kejnd |ﬁF6B QN%qéer%%%?ﬁﬂgg% in sai Qﬁg'lnfornatlon area. 6.

The recordabl e tical disk,_of cI 2 celp said previously recorded
ot her |nfoPhB§| ﬁrWﬁgtﬁg ¢BREFOP© g?% pfgﬁgﬁgggfs per manent .

5

4. The recordable optical disk of claim 2, wherein the
different information structures comprise a different

arrangement of physical format information.

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

information is not included in said sub information area.

6. The recordable optical disk of claim 2, wherein said
previously recorded other information in the control data

15 area 1s permanent.

7. The recordable optical disk of claim 2, wherein disk
manufacturing information is recorded in said control data
area and said sub information area.

20

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

25



7. The recordabl e optical disk of claim2, wherein disk |
information is recorded in said control data area and sargnngC?%$%?ﬂ;EPgn
area. 20 8. The recordable optical disk of claim7, wherein the

arrangenent of said di sk manufacturing information and said physical

format information differs in said contggl data area and said sub
information area. 25 128 MAY 30 9. A recordable optical disk, conprising: a
main information area in which data information is recordable in a '
recording |layer of a groove having a wobble 5 such that said data

information is readabl.e using: a,{ightx

_ ( _ k, & t{olngata area | ocated at a

i nner perﬁ%hé?yr%?%% mn%% ?%%pect to sai%ﬂaain ?%fornation area; and 18 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 red 4| n oSk ki § i
) spasd
Eﬁeand:[:a?o?“%?qf_ -ﬁéﬁW€%%ﬁ€kE%f%§hﬁgh E%?I?%fggﬁgti%gEggggaﬁgﬁdgc?phgg
_ i nf or on.is_recor sali upci pf LO e
conf gur edF6o S b oRaE R g B ep B B BB o g B Wi th
ion
5 such that said data information is readable using a light;

a control data area located at an inner periphery side with

respect to said main information area; and

10 a sub information area,

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

data information is recorded,

said sub information area being configured to store second
20 physical format information is storable with an information
structure which differs from an information structure of

said control data area, and

wherein said control data area comprises an area whose

25 physical structure differs from a physical structure of



structure which differs froman information structure of said C%EMY%GI
area, and wherein said control data area conprises an area whose

physi cal structure differs froma physical structure of 26 MAY 2006 31 said
sub information area. 10. The recordable optical disk of claim9, wherein
the different information structures cgfprise a different 5 arrangenent
of physical format information. 11. The recordable optical disk of claim9,
wherein said previously recorded other information in the control data
area is permanent. 10 12. The recordabl e optical disk of claim9, wherein
di sk manuf act ur i,ng. | LS,recorded in said control data area and
said sub isfﬁloérnsa klpglnﬂgérﬁg. %%éal'he recordabl e optical disk of claim12,
wherein the arrangenent of said disk manufacturing information and said
physical format information in said control data area is different from
the arran nt,, of sai d di Lachur . L af itd 09 a ii¢h physi cal
format i n?]g&emttfpgn %%c%ra(lgjédgfezgggggglg%f od}l%i g? g{l;?l;nk 1?1.' 'I@ﬁlee%r%elgjofdgbl e

optical dh%?f%%r%%%L”&%fo%ﬁ%%%%ﬁ KQY r | AL YSTRL | Qg 1Si 10T 4 nchydedrkResaid

sub i nfor

5 arrangement of physical format information.

11. The recordable optical disk of claim 9, wherein said
previously recorded other information in the control data

area 1s permanent.

10
12. The recordable optical disk of claim 9, wherein disk
manufacturing information is recorded in said control data
area and said sub information area.

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

20 sub information area.

14. The recordable optical disk of claim 9, wherein key

information is not included in said sub information area.



