2 6 MAY 2006 *166166* 1 DESCRI PTION OPTI CAL DI SK, AND
RECORDI NG REPRODUCI NG APPARATUS AND RECORDI NG METHOD FOR OPTI CAL DI SK 5
Technical Field The present invention relates to an optical ghﬁg
recordi ng/ reproduci ng apparatus and a recordi ng net hod, d% t @@Qlcal
di sk, in particular, relates to a circular optical di sk in which record

signals s or 10 voices are klphered and recorded in order to
pr ot ect mg“mmw"mmm erties fromillegal copies thereof, and to an
appar at us a net hod of reproduci ng and/ or recordlng the record

signals from {'8'he optical disk. 15 Background Art In general, in a DVD

(Digital Versatile Disk) on t hBESGREIRELONi n which a. novie, nusic or the
like is collected (recorded), data information such as an i nage, voice or

the 1ike QRIXGAher BESEAd Pefor RECORD DYGEREPRODPE BNGCt APPARATAISY 2ND
properties fromillegal copies thereof, nanmely in order to protect the
copyri ght RE{ERIDING MiREHOMWhEORt QBT DUBLi ®ISKepr 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 25
deci phering the ciphered data information using the key
5 Technical Field
The present invention relates to an optical disk, and
a recording/reproducing apparatus and a recording method,
for the optical disk, in particular, relates to a circular
optical disk in which record Signals such as images or
10 voices are ciphered and recorded in order to protect
literary properties from illegal copies thereof, and to an

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

the record signals from/to the optical disk.

15 Background Art
In general, in a DVD (Digital Versatile Disk) on the
market, in which a movie, musrc or the like is collected
(recorded), data information such as an iﬁage, 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 récorded in a control data area of the DVD, and

25 deciphering the ciphered data information using the key
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6 NAY 2006 2 information to reconstruct the original inmge, voice or the
I'i ke. Herei nafter, a conventional DVD and a DVD reproducing apparatus of
t he apove- ment i oned type will be concretely 5 described. Hereupon, a DVR-R
(i.e. 'wite-once DVD), which is an exanple of the DVD, w2l g dggcri bed.
Fig. 4 is a perspective view showing a rgugh 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,
voice or the like is generally ciphered and recorded in the nmain
i nfor mat i oAn&oeamatddn 13 A 0 Th ontrol ata
area 103 records disk productl5ﬁ§r€%§g?%%t#5gégﬁa§ E@ggcé %P g
i nformationiikacl uding key 15 information for deciphering the data
information recorded in the main information area 102. Fbreupon t he

control data a ocat ; Kt of er| her
side in the DVD?%%f%%%fF%Iihggﬁggfgéagigggh g%?%atué 0@2 wF ER Sdﬂgbﬁgg is

formed fro 0 ri ~ out er ri.phery side over
the both g?ggga ,fﬁé t % £®$%¥ %éggloanr 3§n1 FEE éQ%rG%HCFﬁteiMe
recordin t he Her e the address information, the disk
recorgl ng égﬁgf@%?fgﬁl'or }fl{]rg ii& hasﬂgg‘eg‘n Ar&vi Jlst 52 1 P bn Yhech
substrate D LReLarmhal 3" 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 101. Data information such as an image, voice or

the like is generally ciphered and recorded in the main
information area 102. 103 denotes a control data area.
The  control data area 103 records disk production
information and physical format information including key
15 information - for deciphering 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
informatioﬁ, the disk recording condition or the 1ike has
been previously recorded on the.substraté in the form of an

25. inter-groove pre-pit.



25. inter-groove pre-pit. 2 6 MAY 2006 3 Fig. 5 is a block diagram show ng
a rough construction of. a conventional DVD reproducing apparatus. In Fig.
5 141 denotes the DVD 101. The DVD 101 records the data in§ aayejghn such
as an inmage or voice to be reproduced. 5 104 denotes an optical pickup. The
optical pickup 104 reads record signals+f the DVD 101 using |aser rays.
105 denotes a transfer controller. The transfer controller 105 noves 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

: oy i . 107.d first
oSk mokor, e sl o SO EULEE, B QD A0L 107 sengtes 8 st

control circuit. he first contro

104, the ansf kall.er sk motor 106. 1Q8 15 denotes an
anplifier.b$hg§a§%????g%g%83 éﬁg?i??g§BEQEthi&ﬁﬁ%ﬁaWWﬁch Ha&v ef Heensr ead

i i 1Q4. t d control circuit. The
output o ghoRs BefstRs tthe OPB AR 0 e HPBC £ boFREcsaduta doRer ol
t.ne second control 20 circuit 109

Ceneras en SoFGERELSN LAGCE 0815 LS ORD L SLo 20 e 00,
the racordOd GHATEEST b BUBLES. BHGNERen oBORUISPY R | DICHRE 1108
control Ciggghg %%Ebé%*%?%ﬂéf% éPetggCBGg %8th%HAglf§gér 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 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 sécond-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
reqﬁired 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



25 109 digitizes (nmakes binary) the input signals of analog 2 6 MAY 2006 4
fype. 110 denotes a denodul ation circuit. The denodul ation circuit 110
anal yges the signals, which have been read from the DVD 10 Stﬁmbﬁ@
digitized, while it reconstructs the data 5 information such as™t

original image or nusic. ill denotes a systemcontrol circuit. The system
control circuit.111 wholly controls the DVD reproduci ng appar at us.

Herei nafter, actions of the DVD reproduci ng apparatus having the
above-mentioned construction will be described. 10 Wen the DVD 101 on the
mar ket is rggyeoduced, at first, the first control circuit 107 drives and
controls the transfer <controller 105 in accordance with the instruction of

the system contrmi ehistht b kerdBitepulivcllie traRS! o coniiol e

105 noves the optical pickup 104 to a position of anin

ide in thej i40%.1 o ' S i ve ead by the optica

p chun10818/S e B e cP BT R e e
cond con G .

TS S Sl e

S g oo e %3);]%-11 dgfq’ " Wl(réaele I’—ji“@.ge4) Ot WBUSYSt em dddt r ol

information"in the contr ata area . . (
clroult ILhediiguts 20tier |ESAEUES) o Z,pe L oat, control elroult ) 107

circuit_lll wholly controls the DVD reproducing apparatus.
Hereinafter, actions of the DVD reproducing apparatus

having the above-mentioned construction will be described.

1Q 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. Tﬁe signals,
which have been read by the optical pickup 104, are

amplified by the amplifier 108, and then digitized by the

secohd control circuit lOé. 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 fead
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



25 drive and control the transfer controller 105. As the { 2 6 MAY 2006 5
result, the transfer controller 105 noves the optical pickup 104 to a
furth{r i nner position of the inner periphery side in the DvD 101, and

t hen searches the key information of the DVD 101. 5 The keyzﬁnMAdemion,
whi ch has been recorded' in the control gdata area 103 |ocated at a
position of the inner periphery side in the DvD 101, is found out by
repeating the above-nentioned actions. Then the denodulation circuit 110
reads the key information. If the systemcontrol 10 circuit 111 detects

that the deggdukali efleci £6uhb 10 BAR LG hegkey Lnformption of  the DVD

101, the first control circuit rives and con
control | erpflOB,pi N ggcoggdange W e i uction, of the_systemcontro
circuit 1L.1. A8 the result. tﬁ%£??%gsf%ﬁﬁ%gntP8FFEF°T05°§5 HoGesipmer

optical pi t Qi POSItI h ter ri phery side in the DVD
181! Thegllﬁgp%%??%a%laegkﬁ% ?gg cﬁ‘@%dgogze a&’ﬁ gﬁ?é‘rﬁoﬁ FFiiﬁsréé@rd]é%Ni n

the main i i e 0 f e DVD 101 (see Fig. 4) . Because the
dat a irﬁc%géﬁfﬁét?gnggéeggélév@i6@gred, normal image or voice 20 signals

cann be obt ai Lf. fhe data jnformation is sinply reproduced. However,
t he ggta infornlglft‘?lgor}f?ce an- gorﬂatfﬁﬂerééuﬁg? PRE BERT nfererdedn inwtiteh was

: i 03, and has b i ously read,
recorded ig,,{ng cgatol, data, pegion 103, ang 2 positidn of theyinner

periphery side in the DVD 101, is found out by repeating
the above-mentioned actions. Then the demodulation circuit
110 reads the key information. If the system control
10 circuit 111 detects that the demodulation circuit 110 has
read the key information of the DVD 101, the first control
circuit 107 drives and controls the transfer controller 105;
in accordance with the instruction of the system control
circuit 111. As the result, the transfer controller 105
15 moves the optical pickup 104 to a position of the outer
periphery side in the DVD 101. Then the optical pickup 104
reads the data information re;orded in the main information
area 102 of the DVD 101 (see Fig. 4). Because the data
information is generally ciphered, normal image 'or voice
20 signals cannot be obtained if the data information is
simply reproduced. However, the data information can be
deciphered if the key information, which was récorded in
the control déta 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




is used. Thus, the denodul ation circuit 110 deci phers the 25 data
information in the main information area 102 using the 6 2 6 MAY 2006 key

i nforgmati on, which has been read, so as to reconstruct the. original and
normal image data or voice data. However, in the witable o@§amy gk such
as a DVD-R or the like, there may be sugh a problemthat a copy of the 5
optical disk may be easily produced by copying the information in the
control data area as well as the data information into the DVD-.R, even if
the data information is ciphered as descri bed above. Thus, in order to

physi cal | ykeypriavemtma beohpf ahtiehi oiad bdde £084] Ogodgfsatngaeggrp#ﬁfépg 10
copi ed as descri bed above, there has been proposed such a procedure as to

previ ous| ythreecnridyinidlerand gnetga at ihggst daitt 8t RS /@I, I N Which the key
information of the DVD-R is to be recorded, so as to prevent the key

information frowdeing ceptRE Wiieable (&M Q1 THALKI susHcha L _%ge‘j“re
as to prevent the normal key information from belng reproduce

reproduci g aprariatis, bherevhoushy shenMng BLe =R i t.h ot her
i nformation, for exanple by fé(#rri ngs‘érrbossrghls;nt ieﬁ Et gwcéantchly &4t 8% ea
i ncl &di ng dpftd cd1egi @sk N MR Chpkhe ke qipf i of, the DVD-R I's to be
20 recorded, so as to destr%y t he norn&ﬁnk3§ﬂﬁﬁ¥§€%atP n.c98%é9gr,ti t he

s descr i ot apa N L He e The BRJL i e o
informati QRformation into the DVD-R, even if the data informatibn is
ciphered as described above. Thus, in order to physically
prevent the information in the cbntrol data area from being
10 copied as described above, there has been proposed such a
procedure as to previously fecord other signals at leéét 
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 procedurq 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 éontrol data area including the
region in which thelkey 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 fofmat information

and disk production information such as last address

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



and dISk production infornmation such as |ast address 25 information. etc.

of the witing region, into which data 2 6 MAY 2006 7 nust be written
later{ into the control data area 103, when the. data is recorded into the
main information area 102. Thus, if the. DVD-R 1 (opti cal %6§W¥22nm whi ch
t he above- nentioned physical format information and di sk production 5
information are not recorded into the control data area 103, is reproduced
by the DVD- ROM reproduci ng apparatus, there my occur such a problemthat
various useful functions, for exanple the function for detecting the disk

vol ume i mest sherbritfent Qaked,cahed thhel@msinRil efhta F&&?é@%ﬂﬂ%% may 10
occur also such a problemthat the responsibility associated Wth e

recorded {105 Ha@Ri Nds | BEEHbFALHON it ERLEH LAt for{n&ti‘éﬂ' L 145
enbossnent having stronger restraint for the illegal useis preV|oust

formed inre, Kegitdk i pebudi ng v keyi i pfiQriat i e.control data 15
area 103 as the recording pit, |E&§ay be gﬁ%kgﬁe:ﬂp gﬂ%%ﬁcﬁt:t%P?o ¥m a

wobbl e i nudd¥e; &2k OB yish CGANSEGHRREC i 1y fofrrld (I;tﬁol:l)lVDalll d?@tkﬁ%(:qcf W et he

DVD reproduci ng apparatus, there occurs su a probl em

acciglent ald g jloesh 1 baL hbe PYBoksed DYRRON haygh i1t 1§20 praciisal 1y a

DVD- R, because no wobble exists i n the region. :%n The

present i1y epLboRAlE B0 VEre! BBty tz.hgpr&%] S0 %%Lra’tﬁg',e*{% descri bed
may occur such alproblem that various useful functions, for
example the function for detecting the disk volume in a
shoit 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
deterioratedﬂ In addition, if embossment having stronger..
restraint for the illegal use is previously formed in the
region including the key information of the control data
15 area 103 as the recording pit, it .may be extremely
difficult to form a wobble in the region. 1In consequence,
if the DVD is reproduced wusing the DVD reproducing
apparatus, there occurs such a. problem that itj may be
accidentally judggd that the DVD is a DVD-ROM though it is
20 practically a DVD-R, because no wobble exists in the region.
Disclosure of Invention
The present invention 1is achieved to solve the

conventional problems described above. Thus, it has an

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




25 object to provide an optical disk and an apparatus for and 2 6 MAY 2006
8 nethod of recording or reproducing the optical disk, which can precisely
ident{fy the type of the optical disk and can effectively qaﬁvent t he
illegal use of the optical disk such as a DVD or the |ike, %ﬂ'ﬂnﬂrlnges
the copyright, 5 without spoiling the fgnctions for recording or
reproduci ng the physical format information, the disk production
informati on (disk control infornmation) and so on. An optical disk according
to the first aspect of the present invention which has been achieved to

sol ve t heredfoBDQue-YRSI@NE] PEOLLEKBAIGHYHIO ddds & [1ek L@f}%aﬁ' on

area in which ciphered d orna ion can~be rec

| or et SRR b SFadd ar T e %@) PR S Lt o ek anirsan
:g?gﬁ ﬁgt ?%ﬁggflgg%rlglgp’?g ’?P:r%ﬁecon 88& ro g%ri:itso na%%hlo%ﬁ:e a@léh i nner
Cont Fol USHGarEs Derrg AB1 &1th 1okt d A oPRIEHBTaR (e PRY B AL on

strugture |ff ent fr man i pfornmation, structure of the first
cont%ol ?ghgn EPOQIgﬁ ra JHR HER T {§SHTLHI 19 ¥ stePERRMRE BRT dat a

of or mt i"éﬁvzﬁﬁ Sysrda c%':?f&z ““iﬁ BF AL G | ndh: 1 ey Fireiaktomn for
dECipheriggfgggatlon (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 comparisoh with the main inferﬁation area,
~and (iii) a second control data area located at an inner
periphery side in comparison with the main information area,
the second control data area being able to record
information with an information structure which is
20 different from an information structure of the first
control data area, is characterized in that ‘(iv) the first
control data area is provided with a region which can
record disk prodection information and physical format

information including key information for deciphering the

25 data information, other information having been previously



25 data information, other information having been previously 2 6 MAY 2006
9 recorded in another region, which can record at |east the key
inforpation, in the first control data area, and (v) the s€$ d control
data area belng able to record the disk production inform VéQMBthe
physical format information 5 which does not include the key infornation.
Furt her, another optical disk according to the second aspect of the
present invention, including (i) a main information area in which ciphered
data information can be recorded in a recording |ayer of a groove having a

10001 & (P e onR & AANStnklal: ddieifial nt BROUIRN LAULSAD P Sead. YD

li'ght, (ii) a first control data area |ocated at an ~1inne

|1, COTPar hsgn i dilies BRI 1 5ol MEAL TBLLAR g and gLl 8 second cont ol

data area cated at an inner periphery SI

e 0 ORRR L0 P od B PA9RY SOAL %elgqag o o belng abie o record

information with physi cal structure whic
terized in that (iv)

structure o d
t he seconggggE?%3 eﬁé?%ﬁ%éﬁcangbgc%H§(PQ¥§ T E?F%ﬁtlﬁPépﬁﬂ@té@nand 20
physkcal t dioforn not ude key information for
deC|Eher|%§&t dgata ?H%orna |on e?%% bﬁ%?ﬁﬁ?gﬁng according to the
second aspect pr inveptio referable that the physica
structure is cgkboég 5% %%I%pgfﬁégfdﬁ§¥ Jtinghie 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 daté 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 confrol

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

data area can record disk production infqrmafion 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




25 area being provided with no wobble, and the second control 2 6 MAY 2006
10 data area being provided with the wobble. In the optical disk according
to t first or second aspect of the present invention, whi ch has
recorded information including an address signal, may be pr%ﬁlMQGZ&E 5 an
inter-groove position in the second cont{gl data area. 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 conposed
of enbossnent, while a recording pit in the second control 10 data area

may be fordeeh byréa | BEhq! byl dHRr GUREN ¢ gpeanpl e of the optical disk
according to the first Oor second aspect o e present |nvent|on for

exanpl e, a writpopae Qpidiea: ddi§§k'%c@§:£%%%0%6t1@%. 958 R0 reprgyel no

apparatus for an optical disk 15 accor

present i ny&tioN, ¢ kBgI%@e@%(e)lﬁbég%{bhfdlngg zggp L a |n mhlch CI her ed

data information can ecorded Th & Feco ing a
o or mat | o s Eon RS Bl 3, 2°E 8RN Mg c{ﬁfﬁ‘”n q‘?'éf;%vp“)d”“t—'. on
o0 LTI SO PRSI R b SR o il
e or e MEDMALLEN TR WA ol LECSEALRG LEPLAT TN,
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 tﬁe present invehtion, for,
example, alwrite-once optical disk is pointed éut.
| A recording/reproducing apparatus for an optical disk

15 according to Ehe third aspect of the present invention,
including (i) a main information area in which ciphered
data information can be recorded in a recording layer of a
groove having a wobble, (ii) a first control data area
which can reCord disk production information andiphysical
20 format information including key information for
deciphering the data information, and (4ii) 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



25 reproduce the disk production information and the physical 11 2 6 MAY
2006 format information without the key information into the second
contrpl data area, with a structure which is different froma structure of
the first control data area, when the optical disk is recorded or

reproduced, 5 respectively. Another recpqding/reproducing atus for an
optical disk according to the fourth aspect of the presentquﬁbgnﬂm%n,
including (i) a main information area in which ciphered data information
can be recorded in a recording 10 | ayer of a groove having a wobble, (ii) a

R i L S o A S
stract ure S he 17RE AL Lo G e g a Wi kend TR shond

o record it tEef e EREURAY TEr tafi onroti So0REPdc ARt 8 that
b bcluct 1 o 0. | nESEnat SORTERY ¢ NELe by tal HPEPEAES nf oF matianF aR4dRM.  he
key prorqption %sin t he second control data area, when the optical disk

i s recorded BT ¥ %ﬁ% ted, respectively. In the recording/reproducing

apparatus for 5&9 qptical qgsk ccordi,ng.to the third or fourth aspect of
the present other Trecording/reproduing apparatus for an optical

disk according to the fourth aspect of the present
inventiqn, 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 pfodﬁction_

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, respectivély.
In the recording/reproducing apparatus for the optical
disk according to the third or fourth aspect of the present

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




25 invention, the optical disk may be an optical disk in which 2 6 MAY 2006
12 informati on has been previously recorded at least in a portion of the
fi rstgcontrol data area. Hereupon, as an exanple of the optical &liMak 2o ch
is wused in the recording/reproducing apparatus for the optical 5 disk
according to the third or fourth aspect jof the present invention, for
exanple, a. wite-once optical disk is pointed out. A recording nethod for
an optical disk according to the fifth aspect of the present invention,
including (i) a 10 main information area in which ciphered data

| nf or mat | pfic6 AR beoheoREdet ddh 8 PRAASLAG, | BRlordfe GEOOME bAVIND 8

wobble, (ii) a first control data area Ich can recor pr oduc

i nfor mat i 00, andnpBYsieal £ s@akddgfggﬁéé€g_a%g§[uding key information for

deci pheri'ng the data 15 infornation, (1i1) a second control data area,
ey Toa"od, bekegel sl o AaselbRedal g gL TBLLOR) By TSISELEY o0 1
opt oo sk B LR AN M D e, Ehsk Rt oduelLor
" BT BL,IS SN d ol A AL, dlotle SRS SRS,
whet her tbﬁvéﬁ@ggg,Op%B%aléyéﬁifg,w”étagkftglonce 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 layet of a groove having a
wobble, (ii) a first control data area'which can record
disk_prodgction 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 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.



25 not,. on the basis of whether a wobble exists or not. 2 6 MAY 2006 13 In
the optical disk, the recordi ng/reproduci ng apparatus for recordi ng and/ or
reprogucing the optical disk or the recording nethod for §Q$Mgpqmmal di sk,
according to the present invention, the disk can be precisely identified 5
wi t hout spoiling the physical format information, the disk production
information (disk control infornmation) of3the like. In addition, illegal
use of a DVD or another optical disk |eading up to breach of the copyright
may be effectively prevented. Further, it may becone possible to 10
previously forma recording pit conposed of enmbossnent, which has stronger
restraint. for ptBventhfg t9REI¢2bgaldige amdtecanrpeofrdingdreptrbdachiower
cost. In consequence, the optical disk may be manufactured with a | ower
cost. 15 BRPBRIPEEEST P &1f S I angd/ o grenrogduaipgr shecopuicailewishow ng
a rough construction of a DVD-R according to the present invention. Fig.
2 is an enPar §8¢ Faranrding viethedhofibng thiee dpdtircalofdislo, cantsplifdgt acar eas
of the DVD-R shown in Fig. 1. 20 Fig. 3 'is a block diagram show ng a rough
constructi he Bregep¥Dindemtdiony/ rdpr alfisk noempparpt osiastor diegti @ithe
present invention. Fig. 4 is a perspective view show ng a rough
const Puct i ghtbpus spoidrimioprzie DMy Ricab Fogmak iih foinackorli agnamyshew ng
a rough construction '

production information (disk control information) or the

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

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 control data areas of the DVD-R shown in Fié. 1.

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

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



2 6 MAY 2006 14 of a conventional DVD reproduci ng apparatus. Best Mde
for Carrying Qut the Invention An optical disk according to the present
invenyion is 5 provided with a main information area in whig% ﬂﬁg%gm
information (main data) is recorded in a track having a wobbl' a
first and a second control data areas each of which is |located at an inner
peri phery position in conparison with thé main information area. Hereupon,
the 10 information structures or physical structures of the first and
second control data areas are different fromeach other. Thus, the first
control data area has a region which can record disk productlon
|nfornatld%f(ﬁl%ﬁnﬁéﬁtiéna i PVOr reproduciphy spmdrdousmt i nf or mati on
i ncluding 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
i nf or mat i ddest Medet font GarhginggOot Wwhiehidnhvdrdteidrirst control data area,
into which the key information 20 is to be recorded. The recordi ng action

can be perfornmeth bgptioaini kg sémtzossmhing hesether pdden?y- i dderMSidIg” a5 ! aser
light. Further, the optical disk is additionally provided with a second

cont rol arrerapvfmed recotidi ng theidi sKnFoetiadtiionn ddad0r ngf i q,rhlél,he &Q&lél cal
format information without the key 25 information, and so on.
consequencieyfdrme predeteadhneth 226 NAY 2006rded in a track having a
wobble, and a first and a second control data areas each of
which 1is 1located at an inner periphery position in
comparison with the main information area. Hereupon, the
10 information structures or physical structures of the fifst

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 to
protect the copyright of the data information, by previously
recording other 1nrormatlon 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 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



15 physical format information, the disk production information and soon,
for exanple the maximumtransfer rate or the last address into which data
is to’be recorded, can be recorded in the second control dajg yyeaus Thus,
when ‘he optical 5 disk is reproduced using a DVD reproduci ng apparatus or -
the like, the DVD reproducing apparatus;gr the like can be operated with
a good responsibility by reading the physical format information and the
di sk production information in the second control data area. 10 Meanwhil e,
the ability for protecting the copyright may be further raised, if the

di sk prod } jinf i f’c?ﬂn hysL c o] | rmptkon Wt hout
tlhe kgy i#%s}rscn%a%lonﬁfﬁt%og}e re%%{r]ﬁég ?'{qulétﬁlésge%gﬁgu%g%&??n%%fﬁa 1?3, and
th th ical .. pi i basi the, 15 infornption
which 1o ARk 4 o IO < ReiPRE e RO PR R P R Ot 18E TR
repr oduce i ] i_nfor.mation,.structure ,of the second control
daltoa a?eacgidgﬁnsgsggﬂg%o Id‘::lﬁ‘gﬁeﬁilta%far o}m@t%(g P%f 5lrér?§t¥fi§ﬁi’st%thiﬁ eF oF T e

first t.r.ol t o becone possible . to easjly 20 identjfy the
bot b of t it HEEC SRR onlBY LSt P8R it Rhetnane [ohtied¥i
control dat.a.,area LS _conposed.  of enb ment or . the |like while the second
cont r%l da laSkngésa é?‘%réog%éﬂgaugﬂlgc?u?)ﬁ I‘Faﬁprﬁdtusclé‘rgelafﬁﬂar@d”—‘ét or the

i nter-groave positio so that the physical structures of the both areas
25 are ch3ﬁ3<§d, ?‘hg i@iﬁti?‘?%‘?q%‘ﬁ' BRGNS R r dFRRatid ke 6SHAY 206

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 is -operated on the basis of the

15 information 'wh_ich 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



16 areas may beconme easier. Thus, by reproducing or recording the physical
format information such as a disk identifying condition or disk recording
condiKion and di sk production information etc. in the second contrqgl data
area having the 5 pits at the inter-groove positions thereo®® Mﬁfﬂﬁ§ be
prevented that an erroneous identificatiqg or erroneous action occurs when
the disk is identified. A recording appé% tus according to the present
invention is provided with a pickup for reading record 10 signals fromthe
optical disk in which the key information for recording the data into the

optical di qQr deciphering the data is recorded in an inner periphery
si de posi tais%aris énahgitﬁ)es?o%%n??ﬁf‘eﬁeang%i'c Yo HERRAAIGIRY R kKERCPEd Hrg

arbitrary posit,on, i 'tge radi ys direction of the optical 15 disk so as to
read the cl%tea RY3Hethr FPFPaFy 1pSSriadions s apt Rcallsk sident stviongl
control neans,.faqr performng the reproducing operation for the ciphered
data in t FEWEPGOR °%i ksk f%‘&%ﬁ“ﬁbn%&ﬁé‘dﬂ%rlqnde@ﬁ@ffﬁilﬁé tprodugsion
control dat area and the second control data area, and anot her control
20. neans Eﬂ%%hﬂqrﬁf%ﬁmﬂ%tF%%tEFFﬂ@dtﬁ@néé?é fatee@ded iMaving the
recordi ng gpparatus, the disk production information and the physical
format infforifat @on ThEl udPE§TrAECPESt PaAdEéensduthegeofie ritonmting be
operation etc. is recorded at least into the second control data area of
t he DVD- RPHEYENF5Tr eEBAGI nglist RLESBRRUBei hdent { fieanion r cym t eatr cofeduse

first 2 6 MAY 2006
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
optibal disk, a second control means for performing tﬁé
réproducing oﬁeration 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 info:mation
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



17 control data area. Hereupon, the judging neans for identifying the
first control data area and the second control data area nmay be conposed
of a \wbble detecting neans which can identify the both arzgs on the basis
of 5 whether the wobble exists or not. If the above-nentioh&dMieg@bdi ng
action is performed as an initializati oh7when 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 di sk production infornmation
etc., each of which is recorded in the second control data area, is such
one incl udfraRf¥RL kégtanfersati on, Harempomecoties possiplegt omesad t ey
physical format information and the di sk production information etc.

usi ng t he styunidf \torg r dheadatfd ratea coherotiheddgba 4Sed eGOide@nt5 QBcong
reproduced after that. Mreover, the function for protecting the copyright

may be norerstrehgthéredared ey BppacaipSsés addi fi QR paoyLded i th a
wobbl e detecting nmeans for identifying whether the optical disk Is

writabl e, memrpy owbtthngaondidened fyudghag bRINSa+858 Wi Chy L epypduced. 20
signals are inputted, a disk judging neans into which signals are inputted

from he woteties metles iokh e ansi s b @Mmo©Ut put i nhi biting means for
inhibiting the output of the reproducing or recording signals fromthe DvVD

AN i S R LA
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 ihformation etc., each of which is recofded
in the second control data area, is such one including no
key information, it may become possible to read the thsical'
format information and the disk production information etc.
using the second control data area when the data is recorded

15 or reproduced after that. Moreover, the function fb£
protecting the copyright may be more strengthened, if the
apparatus is additionally provided with a wobble detecting
means for identifying whether the optical disk is writable,
a protecting condition judging means into which reproduced

20 signéls are inputted, a disk judging means into which
signals arelinputted froﬁ the wobble detecting means, and an
output inhibiting means for inhibiting the output of the
reproducing or recording signals ffom 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.




18 A reproduci ng apparatus according to the present invention is provided
with a pickup for reading record signals fromthe optical disk in which

t he k@y information for deciphering the data is recorded in anzinQEr

peri phery 5 side position, a first control means which can nove 6h Yﬁﬂoekup
to an arbitrary position in the radius digection of the optical disk so as
to read the data at the arbitrary position of the optical disk, a second
control neans for perform ng the reproducing operation for the ciphered
data 10 in the optical disk, and a judging neans for identifying the first

control data azea wéstédecmegondpsanhtal dakaoateng Tee neRy Ogﬂg‘z;é'dél}%tn} on

apparatus reads the physical format information and the disk

i nf or mat i Gmydntike agco?eloe@aéaolwgﬁﬁa Aar %aﬁpacgegdapﬁgd%h 18
0 t he u

resultant 15 judgenent t he judgi ng neans. Moreover, CtI(N?%%H

protect i NG il 1GOPF ot hBRYpRe ol I eighened, niEnt BRe @:%@?él?rﬁﬁﬁnlascion

additionally provided with a wobble detecting neans for y1 Nng

whet her t i oRid Cndh Sig | Shavr bhah! 6 5 OF ARt e&*fﬂOgﬁcﬁkﬁ%éc%%ggﬁégﬂ?hdging

j udgi ng neans into which 20 reproduced signals are I npu

meang i nt g dehi §8s 5t 98A! s aar?i-kQEUtc?é:rﬂ#béf’%tegﬁsV\qprwf& det, Ctritq“\gem% s

and an output inhibiting neans for Iting the output ©

oo gl Liog i sl sk (DAL UL

j udgenent “of t he protecting con Ion 57not
the judgement ofrihe dysky P MY+2008 .4 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 opfical disk, and a judging means for identifying the
first control data area and the second control data area.
The feproducing appératus reads the physicél | formaf |
infbrmation 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 prévided with alwobblé detecting
means for identifying whether the optical disk is writable
or not, a protecting condition judging means into whiéh
20 reproduced signals are inputted, a disk judging means into
which signals are inputted from the wobble déetecting means,
and an output inhibiting means for inhibiting'the output of
the reproducing signals from the optical disk (DVD) if the
result of the judgement of the protecting condition does

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



19 Hereinafter, an enbodi nent of the present invention wll be nore

concretely described with reference to Figs. 1 to 3. Fig. 1 shows a rough
construction of a DVD-R according to the present invention. Fig. 2 shows
the first 5 control data area conposed of enbossnent or the |2i6eMAN@006t he

second control data area of the DVD-R Shfﬁn in Fig. 1, each of the both
areas bei ng shown by an enl arged scal e. 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 inf [ p [ format  information including key

i nf or mati on fo%%ﬁ%%ﬁﬁggggg :%YZ %g%to ; mfgltdeﬁgt ' BEESHAtcohRY BNt dana
area for regc i LS roduction i nfarmation and physical format

i nf or mat i o‘ﬁl,ﬂylg&’%g%%g%f gﬁ/ﬁf:gﬁ%ﬁgé’ g?ﬁ"’&&ﬂ# &L Feietenss drenfigsonit hat
of the first %ontro%.gata arégg 3. Meanwhile, in Fig. 2, 3 denotes the first
control data “drea. 19 dehot¥FLPitL FRUMITof CRMISER Ut isonpegedaof DVD-R

errbossrrentqci:cno tcge first,_control data area 3. 15 denotes 20 the second
control data drea’d1 OqEHStB’ée@?BBVé&VG\HﬁilIO@-17 Figenct exhdwr erhgr bwst pits
for recor dloggc%%;o(rjgi%tl on such as addresses or disk recording conditions

etc.,> each" fs VT hgCPBPREGIb A IeRPPREMGRSOWES ttibe Rdkisheand 18

denotes a Mmobble. 2 Fig 3.is, a block diagramof a DVD 2 6 MAY 2006
the second cofitrol data area of the DVD-R shown in Fig. 1

:
each of the both areas being shown by an enlarged scale.
In Fig. 1, 1 denotes a DVD-R. 2 denotes a main
information area into which ciphered data information may
10 be recqrded. 3 denotes a first control data arez for
recording disk production information and physical format
information iﬁcluding 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., 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



20 recording/ reproduci ng apparatus according to the present invention. In
Fig. 3, 1 denotes the DVD. In the DVD 1, the first control data area 3
(see Fig. 2) for recording the physical format information and the disk
production 5 information (disk control information) is conﬁd%éHYdmm
enbossnment. Hereupon, in the first control data area 3, other information
has been previously recorded at a posi2bon into which the key information
for deciphering the data is to be recorded, in order to protect literary
10 properties fromillegal copies thereof, nanely to protect their
copyrights. 4 denotes an optical pickup. The optical pickup 4 reproduces

and reccwEESQ@@bmm/ségnadacéhgthmpﬁhfh&uusigﬁbof@ﬁﬁg N@ystne quggg £a
transfer controller. The. transfer 15 controller 5 noves the optical pickup

4 in the inantionli redni onigf Bhe IDMRdotds otder vy f eC@ﬁdtﬁgd mgpr pduce
the record signals at arbitrary positions on the DVD 1. 6 enotes  a di sk

not or. THehali Skrabt aork ralt atiesat heddVIz 1.(seé denot es) a gl r {0l
circuit. The first control 20 circuit 7 controlsq$he %ptiééﬁ&%%%ﬁﬁﬁng4, t he

transfer troonphyislieals gognbhe OhskrABE9bn6.2:% depQt es; |ifier. The
anplifier 8 anplifies the signals, which have been regégﬂb ?éy%ﬁﬁ?%al

Dl i 1101 8 are 26 nputted | ato i e secmon esitral ot oS Tl g edt on the
2 6 MAY 20 ssment. 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 1s to be recorded, in order to protect literary
10 properties from illegal copies thereof, namely to protect
their copyrights. |
4 denotes_an optical pickup. The optical pickup 4
reproduces and records record signals of the DVD 1 using
;aser 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. S denotes a second control

circuit.  The output signals of the amplifier 8 are

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



21 signals, the second control circuit 9 generates servo signals such as
focus error signals, tracking error signals or the like, which are

requi red when the optical pickup 4 reads the signals of the DVD 1, and

t hen éutputs themto 5 the first control circuit 7. Al though2tghgasizggal s,
which are inputted into the second contyol circuit 9, are analog signals,
the second control circuit 9 digitizes %&akes bi nary) the anal og signals.
10 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

reconstruct,s. .tthe data such the ori.ginal i e or nusic etc. . ~ 11
denot es a > GEPdcY| ng 8 ¢ SFPPIThECREEE | r?d'r(ﬁuggq%i £ 1P°88CELES aF AR ess

signal or Lhe.uike fron1t3%)%%gnals whi ch a;e 15 outputted fromthe second
control ciSrEMAL %9 SUMY AP CHUtHHRT | 198245 sy EFaRKABAL PEFOET FdGNElE. The
system contrql cjrcuit 12 wholly controls the DVD recording/reproducing
apparatuspr1§85%nt%5§'awﬁﬁﬁﬂléﬁ%ﬂFe%N¥E%¢tWh?ﬁeﬁﬁﬁhﬂﬁﬁEQﬁﬂcP%@ kp #3

nodul ates the record 20 signals (signals or information to be recorded) and
then out FEEES etk t S1ERBLANDIS 158 BVBurling@nd hEhpac WIS obeemt iton. The
record si%nals are recorded into the witable DVD 1 using |aser rays

out pat t ed ok tIFE opPRERPL Chirerds 4. 25PlEReVaRS tidre akgiahs, ofhikd DVD- R

1 and the recqrdingzz 6. MAY 2006
are inputted into the second control circuit 9, are analog

signals, the second control circuit 9 digitizes (makes
binary) the analog signals.
10 denotes a demodulation circuit. The demodulation
10 circuit 10 analyzes the signals, which have been read from
the DVD 1 to be digitized, while it reconstructs the data
such as the original image or music etc.. ' 11 denotes a
detecting circuit. The detecting' circuit 11 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 DVD
recording/reproducing apparatus. 13 denotes a modulation
circuit. The modulation circuit 13 modulates the record
20 - signals (signals or information to be recorded) and then
outputs them to the amplifier 8 during ‘the recording
operation. The record signals are récorded 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



22 /reproduci ng apparatus having the above-nentioned constructions wll be
descri bed. Wen the data is recorded into the DVD-R 1 provided wth the

main {nformation area 2 and the first control data 5 area 3,
control circuit 7 drives and controls the transfer controllef
accordance with the instruction of the stemcontrol circu

the first

B g

first. As the result, the transfer contToller 5 noves the optical pickup 4
into the first control data area 3 which is located at a 10 position of
the inner periphery side in the DVD 1. The signals, which have been read

by the op
digitized
10 reads

then send$ P TGS ot

ti

/g%%#ﬁghﬁggg%ﬁa %%ﬁ%?%ﬂ?llﬁtﬁﬂﬁ%é the anplifier 8, and then
t he .contents of, digitized signals as described 15 above,
o circuit 12. The system
theedeanf tbrtral - oi rou h

NIThenthfe dETRANA MEBHIGIR U t

and

control circuiéjlz identifies the disk on the basis of the physical fornmat

informati on an

each of mthg has been read fromthe first control data 20 area 3,
Fgﬁb

deci pher s Y

ATy CoiRERebhobratrfe Ri kad she firet donftirslt aldthe

hethetRR st fodtie t KE&FOESesH milk Fon the SRVROAt Rolpdawtiaterht i on)

recording action. The npdul ation circuit 13 nodul ates the ciphered record
signal s (PEEGr F/ddthy Mrtsr ¢rrtrelutareditedodd iveisgralds deantedieerthe
amplified by the anplifier 8 they are 25 recorded into the main

i nformati dFeqsde byl InD 3 I3 accordance with the instruction of

10

15

20

25

the system control circuit 12, at first.. As the resﬁlt,
the transfer controller 5 moves the optical pickup 4 into
thg first control data area 3 which is located at a
position of the inner beriphery side in the DVD 1. The

signals, which have been read by the optical pickup 4, are

amplified by the amplifier 8, and then digitized by the.

second control circuit 9. Then the demodulation circuit 10
reads the contents of the digitized signals as described

above, and then sends the results to the system control

circuit 12. The system control circuit 12 identifies the

disk on the basis of the physical format information and
the disk production information (disk control information)
each of which has been read from the first control data
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

recorded into the main information area 2 of the DVD 1



2 6 MAY 2006 using the |laser rays outputted fromthe optical pickup 4.
After the recording. operation, the first control circuit 7 drives and
contrgls the transfer controller 5 in accordance wth the instruction of

the systemcontrol circuit 12. As 5 the result, the optical pighwﬂfgpés
noved to a position, which corresponds @ the second control™ data a 15
| ocated at further inner periphery side. Thus, the optical pickup 4
records predetermned information in the record signals (record data), for
exanple the | ast address after 10 recording operation etc.. On that

occasi on, thBenghytyicalasépr FAY s PRI QD ARgnt Eﬁedi"?r%di?cf&?#%aéé’g‘#i 8n to

information of the first confrol data area 3 are rec

t he abOVe‘ﬂ?BEEOQ%@iﬂgéﬁfﬁﬁﬂ@nopégégyeﬂo’t%@eﬁyﬂigiggﬁﬁ?%Pf%%$§u$ t

areas 3,15 are made different” from each ot her e gasily

| dent i Ty 81 bbsShnaoRbntl AY &nanefd AWl ddie sepnd gonirol data area

15. Hereinafter, there will be desc ctions

DVWD-R 1 is r c LCOoF dj Lrepro i.ng ;apparat.ys.. In this
case, the :‘VFrggt Qggnﬁslj%%%&?ic{fuﬁ %ngls gé'eFann %glgr’?%rlolcglrt% rensf efs

trell i d it:h _tihe i ti. f _the 'system control
cPreurt 105Rg He R e ol b o L D L Y P et ot = IR Epi P al

circuit 12. As the resu tran

i ck 4t L €S di to_the_ .second contro|l data area 15
(see Fig. ptcloebr P BB e Sl L aOreadeotheS bnydftal #bramt LS

infornatiOfoéggeahgtdEﬁ§t%e§ N%%e%g%%riphery side. Thus, the optical

pickup 4 records predete;mined 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
oﬁ the both areas 3,15 are made different from each other

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

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

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

25 pickup 4 reads the physical format information and the disk




24 production information, each of which is recorded in the second control
data area 15. On the basis of the information, the systemcontrol circuit
12 segds an instruction to the first control circuit 7. Ip Qp@&@nce 5
with the instruction of the systemcontrol circuit 12, the Tfirst™Contro
circuit 7 drives and controls the transfief controller 5. As the result,
the transfer controller 5 noves the optical pickup 4 to a desired position
inthe 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

addi ti onalgps Ml iREbPRaPYBnl &SR, 8aGh Pint he P}yf&c df%mﬁr}% Che

i nformati on - and the disk production information is simlarly réad

second cQRIRlg datah sl 1Patdhen.Lhe fierst coptr ci st 7 i ves
and controlsothe transfer control gr 5 Fn'acco? angEQZO%%#?ﬁ tﬁ’jef5 c!he

Dl ckup 4 2 OTEd Yo P edeP bt Red TR AT b, CHH Ehen fhe SA80E €0
fhe second ST had SPE. BBt BN RS e T ot et ece © 21
SLLVEH eSOt IR BB RGO kool e RVRLEAGRLLLE R Bl bl rons
Structuressaig B fh{ ¢i9ui2® 57 UPSARD ShCTo IS I PLIBY O Ty, be
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 aata 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



2 6 MAY 2006 25 .second control data area 15, with a structure including no
key information, or the information nay be recorded in such a nmanner that
t he agrangements of the physical format information and thggdusk 2006
production 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 it %%y 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 nande different

fromeach other, the djsk may be easily identified, if any one of the
first comSOPHAMEreh dabAdarke devorkiiBonar strdatarar eaclhding desi gned
to have a structure with inter-groove pits 17 or a 15 structure having no
wobbl e 18.X8% 1a5Ratien. j9r ¢ Haef infermasaprohagaba areardeids idesiugned t o
have a physical structure simlar to that of the DVD-ROM (di sk for only
reproduci g Bé&NeFi t RBat t keei neerapgenentpi tof 1ty wihhlieall8 Adhidze t he
second control data area 15 is designed to 20 have an original physical
struct ur e EHS IR R anfle fihest dEskt r girodatct imnea B £armdel $8r Mag of
enbossnent. In consequence, the function for protecting the copyright in
t he Ron- r 8d&fee®rdontl @M okheme dim st qrenyt easd thand fritd hesnt b abkiani ty
for the apparatus for only reproducing use can 25 be inproved. Hereupon, if
t he physi@gpasﬁiuctdkechmeeqadece, 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 fdr only
reproducing use).
10 On the other hand, in the case that the both control
- data areas 3,15 are made different from each other, the
disk may be easily identified, if any one of the first
control data area 3 and the second control data area 15 is
designed to have a structure with inter-groove pits 17 or a
15 structure having no wobble 18. 1In particular, if the first
control data area 3 is designed to have a physical
structure similar to that of the DVD-ROM (disk for only
reproducing use) without the inter-groove pits 17 or wobble
18 while the second control data area 15 is designed to
20 have an original physical structure of the DVD—R,.the first
control data area 3 can be formed of embossment. In
consequence, the function for protecting the copyright in
the non-recorded condition may be strengthened, and further

its affinity for the apparatus for only reproducing use can

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



2 6 MAY 2006 26 different fromeach other, the line density, the width of
the track, the physical depth of the pit or the |like nay be changed. As
descricbed above, each of the optical disk, the 5 recording/reproducing
apparatus. of the optical disk and the recording nethod1%?6t$@.ﬂﬂéica

di sk according to the present invention has a higher ability for
protecting the copyright. In addition, 2éhe optical disk or the
recordi ng/ reproduci ng apparatus may be easily operated with 10 a good
responsibility. Industrial Applicability As described above, each of an
optical disk, a recording/reproduci ng apparatus of the optical 'disk and a
15 r ecor didicf fetérod ffomheaapt ictdex skhacddndi rderdoithe presenidthnwgnt i on

is useful as a nmeans which can effectively prevent illegal copies of
i nf or mat i dine enmacled the phesbpal cdbpdhsl twichowl tspei Ithrg 1tike functdons of
the optical disk or the recordi ng/reproduci ng apparatus at all, 20 and

parti cul ardharigedui table for using as a DVD or its recordi ng/reproduci ng
apparatus. This application is a divisional of SG 200100946-3. 2 6 MAY 2006
27 CLAIMS 1. Arscdediod bt hadoker, acserorsiabl@copbpeabadi Skisk, the
5 recording/reproducing apparatus of the optical disk and the
recording method for the optical disk according to the
present invention has a higher ability for protecting the
copyright. .In addition, the optical disk or the

recording/reproducing apparatus may be easily operated with

10 a good responsibility.

Industrial Applicability
As. described above, each of an optical disk, a
recording/reproducing apbaratus of the optical disk and.a
15 recording method of the optical disk according to the
present invention, is wuseful 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.



conprising a main information area in which data 5 information can be
recorded in a recording |ayer of a groove having a wobble in such a manner
that yhe data information can be read using light, a control data area

| ocated at an inner periphery side in conparison with said in
information area, and a sub information area, in which 10 Sﬁggﬁfﬂﬂﬁornation
has been previously recorded in an address area in said control data area,
corresponding to an area including deciphering key information in a disk
for only reproducing use while physic%V format information is stored in
said sub information area, with an information 15 structure which is
different fromthat of said control data area, said nethod conprising the
steps of: detecting whether a | oadedrapuscal disk is witable or not; and
witing the physical format information into said sub 20 information area,
if said optical disk is witable. 2. The recording nethod for the optical
di sk according to claiml, wherein it is detected whether said | oaded

optical disk iz Wddadinh®r mtho®n #de hasirefradetdero walibl @i sgxi sts
or not. 28 2 6 MAY 2006 3. A recording nethod for a recordable optical disk

having a r@inpdidiaidat iz0n Raea | b ERatlada | Hfamat iian iwhibhr eeridabl e
in a recording |ayer of a groove having a wobble such that said data
i nforgrat | oh#sriLadabl 4451 Bg arkk@Blied in a recording layer of a
groove having a wobble in 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 a sub information area, in which
10 other information has been previously recorded in an
address area in said control data area, corresponding to an
area.including deciphering key information in a disk for
only reproducing use while physical format information is
stored in said sub information area, with an information
15 structure which is different from that c¢f said control data
area, sald method comprising the steps of:
detecting whether a loaded optical disk is writable or
not; and
writing the physical format information into said sub
20 information area, if said optical disk is writable.
2. The recording method for the optical disk according to
claim 1, wherein it is detected whether said loaded optical
disk is writable or not, on the basis of whether a wobble

exists or not.



a control data area being |located at an inner periphery side wth respect
to said main information area, and a sub information area, wherein in said
control data area, other 10 information including first physical formt

i nformati on has been previously recorded at a predeterninﬁghﬁggition
instead of key information used to deci phezgthe data info fWsai d sub
informati on area being configured to store second physical fornmat
information with an 15 information structure which differs froman
information structure of said control data area, said recording nethod
conprising: detecting whether an optical disk is a witable optical 20

di sk; and witing the second physical format information to said sub
information area when said optical disk is detected to be a witable
optical disk. 25 2 6 MAY 2006 29 4. The recording nmethod of claim 3,

wher ei n det eGt.i B9 r PRI i rRE St ®Lt F i %@EB@EdEB@eOBb'tﬁélald'dsﬂg}d Snaaflng
witable optical disk by detecting a presence of a wob

recordi ng mekhofla@h chakbrRatwbar ehbehheidi ffie1ent ddﬂg(ﬂﬂﬁﬁdfﬂhéﬁéﬁwtq{es
conprise a different arrangenent of physical format i nformation. 6.

recordi g net-bedrabibtleaiim 3, roiignhCAMRESIHH 5 %Qd@VéQﬁﬂﬂjkp%.m%bble
information fromthe sub information  area.

such that said data information is readable using a light,

a control data area being located at an inner periphery

side with respect to said main information area, and a sub

information area, wherein in said control data area, other

10 information including first physical format information has

been previously recorded at a predetermined position

instead of key information used to decipher the data

information, said sub information area being configured to

store second physical format information with an

15 information structure which differs from an information

structure of said control data area, said recording method

comprising:

detecting whether an optical disk 1is a writable optical

20 disk; and

writing the second physical format information to said sub
information area when said optical disk is detected to be a
writable optical disk.

25



7. The recording nethod of claim3, wherein disk manufacturing information
is recorded in the control data area and the sub information area. 15 8.
The recording nethod of claim?7, wherein the arrangenent cﬁ?&a@ﬁ'gbék
manuf acturing informati on and said physical format information di rsin
said control data area and said sub infor2@tion area. 20 9. A recording
met hod for a recordable optical disk having a main information area in
which data information is recordable in a recording |ayer of a groove
havi ng a wobble such that said data information is readable using a |ight,
25 a control 4dat &har eseberagngoostetbdt cen chaem peyi piesye 2h 6 MAEANGG 30
side with respect to said main information area, and a sub information
area, wher ei gonprasied coritaadlirdptvhetrtes; idesptioddr datkonsi e huditp fd r st
physical format information has been previously recorded at a
pr edet er m nedppasitli oisk bor vespandingg at @ raseaoda odn ad wodad-<qnl y di sk at
whi ch key information used to decipher the data information is recorded,
said sub information area being configured to store second physical formt
information with an information structure which differs from an
i nfor mati on 30 SWeuctererdingandenoat bel ddatit & Lauhsak onr esar ¢iing JriHod
conpri si ng:

information structures comprise a different arrangement of

physical format information.

6. The recording method of claim 3, further comprising

10 omitting the key information from the sub information area.

7. The recording method of <claim 3, wherein disk
manufacturing information is recorded in the control data

area and the sub information area.

15
8. The recording method of claim 7, wherein the arrangement
of said disk manufacturing information and said physical
format information differs in said control data area and
sald sub information area.

20

9. A recording method for a recordable optical disk having
a main information area in which data information 1is
recordable in a recording layer of a groove having a wobble
such that said data information is readable using a light,

25 a control data area being located at an inner periphery




detecting whether an optical disk is a witable optical disk; and 15
witing the physical format information to said sub information area when
said optical disk is detected to be a witable optical disk. éo 10. The
recording nmethod of claim9, wherein detecting conprises det% tW\ngaet her
the optical disk is a witable optical di3®& by detecting a presence of a
wobbl e. 11. The recording nethod of claim9, wherein the different 25
information structures conprise a different arrangenent of 2 6 MAY 2006 31
physi cal format information. 12. The recording nethod of claim9, wherein
t he previ ouslsyder eciortdece spdrer taf 9a hat inabni Antbemaehbhok réat a saiea i sub 5
permanent. 13. The recording nethod of claim9, wherein key information is
not i ncl uded iinfcirima tsiudn infer nathiore i etn 38id4cofbeonecendi no-dmwt hoch of
claim9, wherein disk manufacturing information is recorded in the control
data area anefireasulon nfreriietinen fres pibys (e reeeit nit feihed of wdai m
14, further conprising 15 having a different arrangenent of the disk
manuf act ur i n@denf orgrdvisuAng thecPhysd cabtf ormaty ricdfe@eFBtind | bddie: ion
control data area and the sub information area.

5 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 physical format information with an
information structure which differs from an information
10 structure of said control data area, said recording method

comprising:

detecting whether an optical disk 1s a writable optical

disk; and

15
writing the ©physical format information to said sub
information area when said optical disk is detected to be a
writable optical disk.

20 10. The recording method of claim 9, wherein detecting

comprises detecting whether the optical disk is a writable

optical disk by detecting a presence of a wobble.

11. The recording method of claim 9, wherein the different

25 information structures comprise a different arrangement of
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physical format information.

12. The recording method of claim 9, wherein the previously
recorded other information in the control data area is

permanent.

13. The recording method of claim 9, wherein key

information is not included in the sub information area.

14. The recording method of claim 9, wherein disk
manufacturing information is recorded in the control data

area and the sub information area.

15. The recording method of claim 14, further comprising
having a different arrangement of the disk manufacturing
information and the physical format information in the

control data area and the sub information area.



