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APPARATUS AND RECCRDI-NG METHOD FOR OPTI CAL DI SK 5 Techni cal Fi el d2 GHdAY 2006
present Anvention relates to an optical disk, and a recording/reproducing

appar atus and iﬂ“\mmmﬂmmm m thod, for the optical disk, in particular,
relates to a ci cal disk inlhich record signals such as inmages
or 10 voices are cikphesed and recorded in order to protect Iliterary
properties fromillegal copies thereof, and to an apparatus for and a
met hod of reproducing and/or recording the record signals fronmito the
optical disk. 15 Background APESCRIBEReNal, in a DVD (Digital Versatile
Disk) on the market, in which a. novie, nusic or the like is collected
(recorde®PTIidHa i DI mat AVD s RECCGRDING/RERRODUGING ORPPARATUEKe AND
ci phered and recorded in order. to protect’' literary 20 properties from
illegal EESIGDINGEMITHOMANER yYOPAICALUeDPISK protect the copyright thereof.
Thus, Men the DVD is reproduced using a DVD reproduci ng apparatus, the
DVD reproduci ng apparatus reproduces it by reading key information
recorded in a control data area of the DVD, and 25 deci phering the ciphered
dat & i nf Grewitnics ludirggld he key i ~mm~m~~mm
The present invention relates to an optical disk, and
a recording/reproducing apparatus and a recording method,
for the optical disk, in particular, relates to a circular
optical disk in which record signals such as images or
10 voices are ciphered and recorded in order to protect
literary properties from illegal copies thereof, and to an

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

the record signals from/to the optical disk.

15 Background Art
In general,'in a DVD (Digital Versatile Disk) on the
market, in which a movie, music or the like is collected
(recorded), data information such as an image, voice or the
like is ciphered and recorded in order. to protect:literary
20 properties from illegal copies thereof, namely in order to
protect the copyright thereof. Thus, when the DVD 1is
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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» *coQOOR* 2 8 MAY 2006 2 information to reconstruct the original bggaﬁw
voi ce orythe like. Hereinafter, a conventional DVD and a DVD rep n§m5
apparatu@ of the above-nentioned type will be concretely 5 descri bed.

Her eupon, a DVR-R (i.e. wite-once DVD), which is an exanple of the DVD,
will be described. Fig. 4 is a perspecﬁ%ve vi ew showi ng 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 infornmation such
as an inmage, voice or_ the like is geperally, ciphered and recorded in the
main i nfOHRARON X 650 159C01B8  HEhoEBE QTABARASI 1AACSR aveACe Phe théntro
data area 103 records di sk production information and physical fornat

i nformati S$mncluding key 15 information for deci phering the data
information recorded in the main informtion area 102. Hereupon, the
control data BRI NPBLeS | BcapBYeRtigngdsiVDrard & hBVPnirep rogaciiplger y
side in the DVD-R 101. In the DVD-R 101, a spiral groove with a wobble is
formed fridRATREYHneE X epbpreryesitdenss thewoutdr lparéd phengreited yover
the both areas 102,103. Thus, the data information'-is recorded in the
recot di nFesgtast- t nBegeBBeR, BeMdiFodh, (1 fR. dddibesontaf BVPat | phichhe di sk

recording condition or the |ike has
is an example of the DVD, will be described.

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

10 the DVD-R 101. Data information such as an image, voice or

the like is generally ciphered and recorded in the main
information area 102. 103 denotes a control data area.
The control data area 103 recqrds disk prqductién
information and physical format information including key
15 informétion for deciphering the data information recorded
in the main information area 102. Hereupon, the contror
data area‘ 103 1is located at a position of the inner.
periphery side in the DVD-R 101. In the DVD-R 101, a
spiral groove with a wobble is formed from the inner
20 periphery side to the outer periphery side over the both
areas 102,103. Thus, the data information’is recorded in
the recording layer of the groove. Hereupon, the address
informatioh-, the disk recording condition or the like has
been previously recorded on the substrate in the form of an

25 inter-groove pre-pit.




. been previously recorded on the substrate in the formof an 25

i nter-groove pre-pit. 28 MAY 2006 3 Fig. 5 is a block di agram shofin¥A¥: 2006
rough cohstruction of. a conventional DVD reproducing apparatus. In Fig.

5, 101 denotes the DVD 101. The DVD 1Ql records the data information such
as an image 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
opti cal picku%

the rlecord Si g&;qqg_ga{léa:%iéﬁog@gl qgé%%ﬁtnlt ggﬂgigﬁhghég\\i{) l%ﬁlfsgfg% géﬁ;?e;egd
cont rol &5 cti eontrBtifRed’ iR FEPPRRCUIE PP TRIOI s tRe BRI cdr pi ckup
L0 e G BBLELE oL g 07 20 eSSk T oL o108, 108, d5ydernot e ar
by the ogtic%JaRyckup &04. 109 denotes a_second control circuit. The
out put sigHEFEEEOY helGHpIaT i 8P 168 % eOF npiR1%Y FRt £ hEeRERBHASEoNt 1 o
cliaitt 303, Seneren A0 cohdnshe ol eond contiol 20 curqut 108
si gnal s or the |ike, which are  redui fed whgn the optical pickup 104 reads

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 second control
circuit 109. Based on the siQnals, 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




. signals of the DVD 101, and then outputs themto the first control circuit
107. " Meanwhi l e, the second control circuit 25 109 digitizes (nakesznngqﬁ%
the inpul signals of analog .2 6 MAY 2006 4 type. 110 denotes a

denodul ation circuit. The denodul ation , circuit 110 anal yzes the signals,
whi ch have been read from the DVD 101‘%0 be digitized, while it
reconstructs the data 5 informati on such as the original imge or nusic.
111 denotes a systemcontrol circuit. The systemcontrol «circuit. ill
whol ly controls the DVD reproduci ng apparatus. Hereinafter, actions of the
DVD repro c?hg apparatus having the above-nentioned construction wll be
descri bed. 10 en the DVD 101 on the market is reproduced, at first, the
first control cﬁ??0§6§ 8r OFBO I Wt rot&CiHe- t r ARsf demogsrEtdiarer 105
in accordance)@tiléhe ifstruction of the sgsten1control circuit 111. As
the resul $EEqHEr thHhs?Rdlveent Fag| 82 9n8ssnoBd chhbaggt besn pieekufriod to a
position 15 of an jnner periphery side in_the DVD 101. The signals, which
have beerf %(Rlv%yléﬂet% ‘?c%fngékﬁﬁf 19hilgr &t rapprstrugtsy thise dahs i fier
108,.and then digitized by the second control circuit 109. The

denotul at VPRI AR BHSH r 88dsthee oML dmagre @Fgimasisi gnalldl and

t hen sends 20 the results to the systemcontrol circuit 111. |If the read
contents NS i el YEteRe RePLrptor GREFBAL. i n tHee comatem control

circuit_ll; wholly controls the DVD reproducing apparatus.
Hereinafter, actions of the DVD reproducing apparatus

having the above-mentioned construction will be described.

10 When the DVD 101 on the market is reproduced, at first, the
first control circuit 107 drives and controls the transfer
controller 105 in accordance with the instruction of the
.system control circuit 111. As the result, the transfer
controller 105 moves the optical pickup 104 to a position

15 of an inner periphery side in the DVD 101. 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 105. The demodulation circuit 110

reads the contents of the digital signals, and then sends

20 the results to the system control circuit 111. If the read
contents do not include the key information’in the control

data area 103 (see Fig. 4), the system control circuit 111
outputs another instruction to the first control circuit

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

25 drive and control the transfer controller 105. As the



- data area 103 (see Fig. 4), the systemcontrol circuit 111 outputs another
instruction to the first control circuit 107 again, and then cau@eg Maneygs
first cohtrol circuit 107 to 25 drive and control the transfer controller
105. As the 2 6 MAY 2006 5 result, thectransfer controller 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 information, which has been recorded’ in the control data area

103 | it he i [ ide in the DVD 101, is

foundOgﬁggggﬁﬁégegﬁghgtggﬁggg osgbﬁg%r%&% glggg{gﬂ§§e%hg ?hé”@%ﬁ%ﬂglation
i it _ the _k i pf tion, If th t ntrol 10 circuit
111 det eBFERPRAT LMo Semodul ErPERRE: r S0Pe T 1 18oRAE TR eaatt HE R eyt M r mat i on
f the DyD he_ f | t i it 107 drives and controls the

?r ansf6er Sg%glgigr&efs%%?ﬁ%g Egivd%l(r:\h:éiw iy h@“?gh\sfﬁgﬁ’éfzpﬁﬁ e Hee¥yst em
contr ol .circuit.lll.EAiggh%B@F.%hﬁ, the transfer controller 105 15 noves

a“positi

t he opti&gFOEWé ﬁBnlﬁ on of the outer periphery side in the
DVD.101. Then,the ,optica 104 . reads the data information recorded
R i Wk DoBS1

| Ther | Bicku i _
in ?he_naln i _8rﬁ§3foﬁnfagga igé'oﬂv sekeFPEled) iBeciRe the
cannot DEOBBEAr ndr s SRR adfh acrie | of @ Positibn ‘or" The® fner M ©
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 inétruction 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 reEOrded in the main information
area 102 of the DVD 101 (see F;g. 4). Because the data
information is generally ciphered, normal image br voice
20 signals cannot be obtained if the data information 1is
simply reproduced. However, the data information can be
deciphered if the key information, which was recorded in
the control data region 103 and has been previously read,

is used. Thus, the demodulation circuit 110 deciphers the

25 data information in the main information area 102 using the



.sinply reproduced. However, the data information can be deciphered if the
key infarmation, which was recorded in the control data region 103 and has
been pr&vi ously read, is used. Thus, the denodul ation circuit 218 MAY 2006
deci phers the 25 data information in tge main information area 102 using
the 2 6 MAY 2006 key information, which has been read, so as to reconstruct
.the. original and nornmal inmage data or voice data. However, in the
witable optical disk such as a DVD-R or the like, there may be such a

probl em f8at i Ar60R% t@bnt, NG 2P dSabe ShSkeaRY RS %%Siélc?/ %@ﬁ%@%@g

copying the information in the control data area as we

informatiQa LpiQihhe DMB RorfMen jhfthedat &4 q;&régatdao{lahi s ciphered as

descri bed above. Thus, in order to physically prevent e information in

h . | : i ok ied. d i re h
the control datgegLea fromy e'dlgléagofé)géggléél gi%&' ke hg%%‘éfa S[?\E[E-;{fs as

been proposed such a procedure as to viously recor at

I t o i i i,ch .t ey | i of the DV is to be
r:23deij(?“{'g%ﬁggl%gglb(r)gt\}gﬁt@ Wﬁg Egygﬁﬁgo%nﬂoﬁllr@# rtg%tbea} nchpc\f)p?%(I}}?%to t he
r egt on. i zha r d "t t the normal_ ke

i mg%r rrat%%ﬁ{?%gmsaggrng%? pr odeﬁcgég%éf¥he8¥§%§§§§ci Er?g apcﬁfrym )l; €

previ ousl ol Rkl o0, LE Bld Scuhihost hered nfprmmeionc for exagml el

form ng enbossnent i n the con ata area rncldadi'n
:Eg ﬁg?%ﬁfiﬁé@@%%@%r%F%}QﬁhQVBvB—h? te%e%eifz%hreeccpartdae%’n o(}maa J:[oon disstroy
ciphered as described above. Thus, in order to physically
prevent the information in the control data area from being
10 copied as described above, there has been proposed such a
procedure as to previously record other signals at leést.
into the region, in which the key information of the DVD-R
is to be recorded, so as to prevent the key information
from being copied into the region. That 1is such a
15 procedure. as to prevent the normal key information from
being reproduced by the reproducing apparatus by previously -
forming pre-pits with other information, for example by
forming embossment in the control data area-inclﬁding the
region in which the .key information of the DVD-R is to be
20 recorded,.so as to destroy the normal key information.
However, in the conventional opticéludisk 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



- However, in the conventional optical'.disk and the reproducing or
recordi ng systemthereof as described above, it is |npOSS|M(3t2ﬁrMﬁbﬂm6

t he phys)cal format information and di sk production information such as

| ast address 25 information etc. of the witing region, into which data 2 6
MAY 2006 7 nust be witten later, intothe 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- nentioned physical format information
and di sk production 5 information are not recorded into the control data

area 103,mus® Beprodueed bytkbe DMPoREMer eph@ddqi BG taAPRREA! 493, el May
occur such a problemthat various useful functions, for exanple t he

function fié. datactifgrbberdegk HIIMERL nm%msmqrﬁoztxﬁa{ﬁarp APQAC%% it
spoi l ed. Further, there may 10 occur al so such a problemthat the

responsi bihidy 12SSQMd apeg-wi gh r&&f?d@&f’rﬁ‘fgki’os'ﬁ' QR | B Qr TRLLan 1S

deteriorated. In addition, If enpbossnent having stronger restraint for the

i11egal %é’n‘&for?%@vgﬂ"hﬁﬁéaflorf@ﬂné@ &R%Ofgg%% | U&'ié‘g ht}sd@é

i nformation rol data 15 area as the recor g pit op may be

mel f h i f
e TV 1L UhHLCHn APelREE RobHLR LACH EnEosbatontoERAERIRIhs. v &
such a prJﬁ?' ?ﬁbf;?&\lﬁscbﬁ Ry pr‘?e Bl aent az.léﬁlrd&{f!:gj.endg g';%ai‘g'@uPVDthere

DVD- ROM t houg
may occur such a problem that various useful functions, for

example the function for detecting the disk volume in a

short time to indicate it, are spoiled. Further, there may

10 occur also such a problem that the responsibility

associated with the recorded positioning informatioh is
deteriorated. In addition, if embossment having stronger_'

restraint for the illegal use is previously formed in the

region including the key information of the control data

15 area 103 as the recording pit, it may be extremely

difficult to form a wobble in the region. In consequence?

if the DVD is reproduced wusing the DVD reproducing

apparatus, 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 present invention is achieved to solve the
conventional problems described above. Thus, it has an

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



. 20 practically a DVD-R, because no wobble exists in the region. Disclosure
of Invent{ion The present invention is achieved to solve the convé At MY 2006
probl ens’ descri bed above. Thus, it has an 25 object to provide an optical

di sk and an apparatus for and 2 6 MAY 2006 nethod of recording or
reproduci ng the optical disk, which c8r 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 like, which infringes the copyright, 5 w thout
spoi ling the functions for recording or reproducing the physical fornmat

i nf or mat Meithodhe i vk prdihg t oonreprbdudnigort Hedicgkt icwit rad sk nfwnbahi on)
and so on. An optical disk according to the first aspect of the present
i'nvent i osawhpelecise dyedideadti fw dthe oo vef t ke Bt Adml ed et dwdiecan
problens, including (i) a main information area in which ci phered data

i nf or mat eddecénvied yr epvevedti thea fédegdilngusayerf ofha gptdvalhayisg a
~wobble in such a manner that the data information can be read using |ight,
(ii) a fsush @enta obVhaba arhea 1ikat edhdthadnifmieryekS Hiy ig¥Fyighee in
conparison with the main information area, and (iii) a second control data

areé | ocatietoat apoildery thes ifherticiderdn LOIHAdi s oM tdptdeudmid
informati on area, the second control data area being able to record

i nf or mat kthe wiphlysdicdInf of gmaiaon ShEoeieteonhi clihies 20 s f frricd 14N an
i nformation structure of the first '
information (disk control information) and so on.
An optical disk according to the first aspect of the
present invention which has been achievéd to solve the
10 above-mentioned problems, including (i) a main information
area in which ciphered data information can be recorded in
a recording layer df a éroove'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 ﬁain information areaz,
and (iii) a second control data area located at an_inner
periphery side in comparisoﬁ with the main information area,
the second control data area being able to record
information with an information structuré which is
20 different from an information structure of the first
control data érea, 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 infbrﬁation, other information having been previously



. control data area, is characterized in that' (iv) the first control data
area is.provided with a region which can record disk production'ZB

i nformat} on and physi cal format information including key information for
deci phering the 25 data information, ofher information having been
previously 26 MAY 2006 9 recorded in another region, which can record at

| east the key information, in the first control data area, and (v) the
second control data area being able to record the disk production
information and . the physical forpat information 5 which does not jnclude
the key FHFBFaﬁgi&ﬁ Yol , TeHOPRer PGt aF 2R ERCAEE0rRH M3t t HBesecond
aspect of the present, invention, includin i).amin information area in
whi ch ci Bﬁ@réd“{ﬂjét’%?qﬂﬂrbr maPi i aht Bt Fg’ Pdd $ata REEBrdidTY | AVbr of a
groove hayving a wopble 10 in such a manner that the data information can be
read ustFh§ gﬁﬁﬁpg Gt ok idata cBReR oPedRfa 28lea Yo krar it disker
periphery side in conparison with the main infornation area, and (iii) a
second cBRPABFtdSRa I&fFRFMAGRR RRGt thA PRYSH Godr i Isarat siEormatbemari son
~with the 15 main information area, the second control data area being able
to Pecor YPiRPoAREEI BA twildys Ladshdic Hewtimfqumatigiich is different froma
physical structure of the first control data area, is characterized in
that (iv) theF4EEBRY camatdier Rrrblierbadtak peserdidioskprigrricseennd

information and _
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 (iil) 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 structﬁre which

is different from a phyéical structure of the first control

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

data area can record disk production informafion and

20 physical formaf 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



- 20 physical format information which does not include key inf or?aéi[hﬁg {a%r
deci phering the data information. In the optical disk according {0

second é%pect_of the present invention, it is preferable that the physical
structure is conposed of a wobble, the first control data 25 area being
provi ded with no wobbl e, and the second%ontrol 2 6 MAY 2006 10 data area
being provided with the wobble. In the optical disk according to the first
or second aspect of the present invention, a pit, which has recorded

i nformation including an address _signhal, may be provided at 5 an
Lnter-gré@&@ FF5a iUt h RIRV %%HHlEBn?P%I%HQPhearea. Meanwhi l e, in the
optical disk according to the first or second aspect of the present

i nvention, a ﬂ&xﬁ?ﬁnngFFaliﬁ%ﬁﬁa???%?db%%tFSIt &t & grsda Ry SBEOBEnposed
of enbossnent, while a recording pit in the second control 10 data area
may be f&SREFHyY T tRePTEFERE. 1PVEBLIOR, & R exdtdfle bas t Hecopdedal di sk
according to the first or second aspect of the present invention, for.
exanpl e, & LAEMAIGHE & kYT AR KaJSr §BS nd banadlit . MAY ree PO Vigiedprbduci ng
apparatus for an optical disk 15 according to the third aspect of the
present ieAvambedTarqaks RATE(Y) nnthe secorduconbral edatm aheazh ci phered
data informati on can be recorded in a recording |ayer of a groove having a
wobbl e, (ii) Mepmwdrileont¥nl that apsieal disk according to the first

or second aspect of thé 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.

Héreupon, as an example of'thé optical disk accordihg
to the first or second aspect of tﬁe pfesent invention, for:
example, a .write—once optical disk is pointed out.
| A recording/reproducing apparatus for an optical disk

15 according to ﬁhe 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



. whi.¢ch can record di sk production information and' physical 20 foré’r‘etMA

i nformation including key information for deciphering the data Y 2006
|nfornaihon 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 2 6 MAY
2006 11 format information without the key information into the second

control data_area,.w th a structur s dif ere froma structure of
the firs eaa%ﬂ%%%%% RS e kBy, e el omhls oFHE

repr oduced res Anot her recaqrdi ng/ reproduci n aratus for
anpoptl cﬁ?toag kcgff i g%& t Re Sour tt pe%tg'.J DFEYREILT eg'él?nfg i n¥8nti on,

i ncludin in information area_i n, which  ciphere ta information
can be rgtg%éﬁﬁngafﬁopeébr i THEYeE ¢ a9 Er LBE gljFﬁb qnd%%i%oﬁﬁ?%' (ii) a
first co trol ata ar cgﬂlch ca record disk duction information and

physi cal ¥ %?nat ‘%foP |néF§ ng-key GGHUTRLA | oRTT or FERYERFPRERT ng t he

datg i nformati on, i (irii) a second control data area, in which (iv) a
stroct urB®8PeEhEVALYst 15 control data area and a structure of the second
control data_area are different from each other, the apparatus  being able

to record andtBPtheprbaGeEdinAd reRrR IR h@RRAFatus for an optical

disk according to the fourth aspect of the present -
invention, including (i) a main infqrmation 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 daﬁa 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 bfoduction
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




.1s_¢haracterized in that (v) the recording/reproducing apparatuz c§@¥
record qr read the disk production 20 information and the physic 16 Po06

i nformati on without the Kkey information using the second control data
area, when the optical disk is recordﬁg or reproduced, respectively. In

t he recording/ reproduci ng apparatus fof“"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 2 6 MAY 2006 12 i nfornmation has been previously

recorded, I . in partion of the fijrst control data area. ,Hereupon,
as an exé‘?r%f)er%o%tltoﬁ]e g%ﬁi 3%‘?% ﬁf%%ﬁs#% 1'“153§¢§’d’dieﬁJ tﬁg Ueast in a
recordi ng/lreproducd apparatus for the optical 5 disk according to the
third orngggpﬁ ggb%%ﬁ ) iﬂqgﬁﬁi é%@%n??%%; for exanple, a wite-once
optical disk hf %g nted out. A rec rdiqg gethod for _an optical disk
according to ‘TREPFrh 3EpRbt SERATPHE fresERe PRYEARLOMLSKNURAGhGIEi) a

10 main infaornation area in whjch ciphered data inforpation can be recorded
in a recBP&Fng™ & I§COF V&€ Yot WopdFatugifgrathereptientro

data areg.,which can.recqord _disk production information and physical fornmat
i nf 8r nat S&%’ﬂ PREPIGIHRY %éyfif}ﬁ JrHeRd R FiRUEER | PIRe TRy £ HEhapEegent

i nformat i, on, %nd (riiy) a secon%-control data area, the nethod being for
recor di ng"VRB dala i A3 neif B L§s @ write-once optical disk is

pointed out.
A recording method for an optical disk according to
the fifth aspect of the present invention, including (i) a
10 main information area in which ciphered data information
can be recordéd.in a recording layef of a groove having a
wobble, (ii) a first control data area which can record'
disk prodgctiqn information and physical.format information
including key information for deciphering the data
15 information, and (iii) a second contfol' 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) 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.



. characterized in that the nethod includes the steps of (iv) detectbﬁg

whet her a | oaded optical disk is witable or not, and (v) witing MAY 06
productibn information' and the 20 physical format information wthout the
key information into the. second contﬁeg data area, if the optical disk is
witable. In the recording nethod for the optical disk, it nmay be detected
whet her the | oaded optical disk is witable or 25 not, on the basis of

whet her a wobbl e exists or not. 2 6 MAY 2006 13 In the optical disk, the

recordi ng/ r eprQduci a ratus for recordi ng and/ or .reproduci ng .the
optical disk ZQE thggred§$€fﬁafnet Tortgﬁ% opEFOLALIBITL K ePERENTANEy t o

t he present _inventi qf_the qgsk can ?e precisgl Jddentified 5 wthout
spoilingapﬁgﬂﬁgﬂﬁ TR 0P R P BT ePRE H%%Rg bRSdGREREA LI RdsKmat i on
(disk contraql informatjon) or . the_|like. In addition, illegal use of a DVD
or anot h&F opt§ =F<° %@glﬁﬁﬁpﬁg éﬁrt5$5?é§ﬁ+Qﬁlt%é550p§FFQﬁ@lﬁﬁyt@e

effectiv revented. Further, it econe _possi ble to 10 previously
forma rgbérlﬁﬁfﬁﬂq %ﬁﬁﬁﬁﬁﬁﬁpbft%ﬁg§¥§ﬁeﬁ?? bRnPERChES 1Yt LERgEL fiest r ai nt
for _preventing,.the illegal _use _and can be forned with a |ower cost. In
conéequeﬁééb esﬁﬂﬂ%¥é% HP%kpﬁﬁﬁlSé%miﬂH%ﬂﬁLRQQPVW%%l%nJoﬁb? gésk. 15

Brief Descriptiqn of,EXamﬁngs Fig, 1 is a perspective view show ng a rough
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 stronger restréint for preventing the illegal use
and can be formed with a lower cost. In consequence, the

optical disk may be manufactured with a lower cost.

15  Brief Description of Drawings
Fig. 1 1is a ©perspective view showing a rough'
construction of a DVD-R according to the present iﬁvention.
Fig. 2 1s an enlarged schematic view showing the both
of two control data areas of the DVD-R shown in Fig. 1.

20 Fig. 3 is a block diagram showing a rough construction
of a DVD récording/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



-cdnstruction of a DVD-R according to the present invention. Fig. 2 is an
enl arged, schematic view showing the both of two control data arg hﬁ§ iﬂ&be
DVD-R shbwn in Fig. 1. 20 Fig. 3 'is a block diagramshowing a r 38
construction of a DVD recording/reproduci ng apparatus according to the
present invention. Fig. 4. s a perspectidve vi ew showi ng a rough
construction of a conventional DVD-R 25 Fig. 5 is a block diagram show ng
a rough construction } 2 6 MAY 2006 14 of a conventional DVD reproducing
apparatus._ -~ Best Mde for Carrying Qut the Invention An optical disk
accordi n®f @ e vErdsianal MEntTeproduchngrappdedtwsth a main i nformation
area in which data information (main data) is recorded in a track having a
wobbl e, and a first and a second control data areas each of which is
| ocated at an inner periphery position in conparison with the main
i'nf or mat Bestatedle HoreWromyine QOt i tier imvémhishruct ures or physica
structures of the first and second control data areas are different from -
each other. THnusypttiwalidsskcentpotidgt acartdee haseseritegiAeMbieh €an
record di sk production information (disk control information), physical
fordat i wirovddedon windl udi ngnddey 1bnfodfmainkdn onafes desi pRRLERY HAEadat a
i nformati on, and 'so on. :
information (main data) is recorded in a track having a
wobble, and a first and a second control data.areas each of
which .is located at an inner periphery position in
comparison with the main information area. Hereupon, the
10 information structures or physical structures of the first
and second control data areas are different from each other.
Thus, the first control data area has a region which can-
record .disk production 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 information at least into the region within
the first control data area, into which the key in%ormation
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



~In addition, the optical disk has such a function as to protect 5 Y 2006
copyright of the data information, by previously recording other 6 MA
informatlon at least into the region within the first control data area,
into which the key information 20 is t e recorded. The recording action
can be perfornmed by form ng enbossnent™there, or witing. it using''a

| aser light. Further, the optical disk is additionally provided with a
second control area for recording the di sk production information, the

hysi cal _§. i key. 25 infor tlon nd sQ on. In
go%sequeﬁ%éy & g%é ef%g% %ﬁ% é%f§<éﬁﬁ§f r%ﬁﬁ%qW?FdFﬁhtlon
transt or T S5PTEnd °%x®néo&%?‘etg§”?w§>§lr€% SFADAERE 3455 B8 (onded, can
be recorde n t.he secon rol, area. Th when the optical 5 disk
is reproéﬁpéﬁﬁimré}o %Rtgyegﬁgauélngxhﬁﬁ%rﬁfﬁ%r%?dthéanlPEerqgﬂfqgﬂD

r epr oduci,n aratus .or_the | an be operated with a

regponm B‘ﬂg %‘g FereRd; ncgorirl'rFeOfphs@Eéalarefaor maF%uﬁf' or'fRA" oﬁh%nd’ﬁtﬁéadl sk
pro@yctlo |nfornat|on in ,the, second control data area. 10 Meanwhile, the
abi Bty f@ Hﬁquﬁgcﬁﬁ@ngﬂt MﬁyreBEOﬁHF%ﬁgraPE?§éHUS|Prtﬁéedlsk
producthp |nf0£ga and the physical format information w thout the key

i nf or mat i*dr€’et edEPFELY nﬁheaEBEBﬁHquﬁF?thGathlh?eéR“an&ethen

t he opti cal up . o erated on the_ basis of the
P operateﬁ w1t goog responsibility by reading the physical

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

10 l Meanwhile, the ability for protecting the copyright may
‘be further raised, if the disk production infofmation and
the physical format information withbut'the key information
etc. are recorded in the second control data area, and then .
the opticai pickup 1is - operated onl the basis of the

15 information which is read from the secbnd.control data area
when the optical disk 1is reproduced. Hereupon, if the
information structure of the second: control data area is
made be different from the 1nformatlon 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 ét inter-groove
pésitions so that the physical structures of the both‘areas

25 are changed, the identification of the both control data



.15 information which is read fromthe second control data area
optical disk is reproduced. Hereupon, if the information structﬁ?@ygEP?ﬁg
second cobntrol data area is made be different fromthe information
structure of the first control data area, it may becone possible to easily
20 identify the both of the two controt®data areas in a short tine.
Further, if the first control data area is conposed of enbossnent or the
I'ike 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 ar e&5€28% QP% gﬁ&ﬁ@@d?%ﬁﬁ?ﬁ1kﬁﬁ¢?$ca?YoﬁeB¥°9H€15%tﬁrcéﬁFpéﬁlGata 28
MAY 2006 % 16 areas _nmay becong easier, Thus, by reproducing or recording
the physFB&I PRYSARE LI ifOmiadt | bRt QERAL RN a SHFBK dSdeéht $§kngdepsadyinen or

di sk recording, condition and di sk production information etc. in the
second cSﬂ’Pﬁibglﬂ%t SlaredShavrare uHa s ¢erdlhion handntdlslyr psedupbspni ons
thereof, it may be prevented that an erroneous identification or erroneous
action otBOPEM@REANt BECi 4R ithe Fafad etpniAglecdrith ngreapphauing tbeor di ng
to the present invention is provided with a pickup for reading record 10
si gral s Pibfn tdle opts calnEREICTIIPhI dPaifddns itifemasdti ontf omayecbedi ng
the data into the optical disk or deciphering the data is recorded in an

i nner peprﬁﬁgmpegicﬁhikmiqq(”ﬁrqpneous identification or erroneous

action occurs when the disk is identified.
A recording apparatus according to the present
invention is provided with a pickup for reading record
10 signals 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 tﬁe 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 control
20 means for ciphering and structuring the data to record it.
In the recording apparatus, the disk préduction 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



. first control neans which can nove the pickup to an arbitrary posi?’tgrw}fnm
the radi-us direction of the optical 15 disk so as to read the data the
arbitrary position of the optical disk, a second control neans for
perform ng the reproducing operation fer the ciphered data in the optical

di sk, a judging neans 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 it. |In the recording apparatus, the disk

product i eBntPber mRkkan aad the nhysheal, forgpl Tnferimtiop ing! udig the

|-ast address during the recording op ‘ion"etc.

bei ng. di 11er entY Fram That oF She FIIE0 12 BRRY 006 £7bottFol Ba0aarca. -
and the S2RoRa"  SaNTr o ot 4 o Ko BRYtBR BEe 0P SRS GbB AR L6 ng
wobbi o ehFapg RN LR Y LER B PSR iy shes SRS peFfor med
as gan !th£ﬁ££2¢%%?%%¥gf€ $%£gg%record d optical disk is recorded for the

first tine, and t3" Pfucture of each . of the physi.ca

format infor i a he 10 disk .production informafion etc., each of
which is. regg%dgge ?ﬁo%ﬁemggEbﬂaegoﬁ?FSFdﬂ%?aa%Fe%? 18 BReehewRedi #% 1 udi ng

no 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 fofmat information and the
16 disk production information etc., each of which is recorded
_ in the second control data area, is such one including no
'key information, it may become possible to read the pﬁYsical'
format information and the disk productioﬁ information  etc.
using the second control dafa 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 detectiﬁg
means for identifying whether Ehe optical disk is wriﬁable,
a protecting eondition judging means into which.reproduced'
20 signals are inputted, a  disk 3judging means into which
signals are inpﬁtted from.the wobble detecting means, and an
output inhibiting means for inhibiting the output of the
reproducing or recording signals from the DVD if the result
of the judgement of the protecting condition does not match

25 with the result of the judgement of the disk.



. key. information, it may becone possible to read the physical fornmat
infornat&on and the disk production information etc. using the sec@rfiMAY 2006

control data area when the data is recorded 15 or reproduced after that.
Mor eover, the function for protecting_the copyright nay be nore
strengthened, if the apparatus is addﬂ@ionally provided with a wobbl e
detecting neans for identifying whether the optical disk is witable, a
protecting condition judging. nmeans into which reproduced 20 signals are
inputted, a disk judging neans into which signals are inputted fromthe
wobbl e det ect Png HRERYSUHAY arfPRAKBHS | nBFERETHRE nebds tgﬁ i pirielsienitng t he
output of the —reproducing or recording signals fromthe DVD if the result
of the jdBYEREAP Of 13 hP IR GIERY | i Tdbnai t PaRkEResIowt Hedddimg 25 ewott t he
result of .the_ judgenent of the disk. 2 6 MAY 2006 18 A reproducing
appar at uS1gBeoFditkg™ d-Hheopt bsoht diskyvdm ivgH ¢is Breovkded infpkmatpookup for
reading record signals fromthe optical disk in which the key information
for deci pREr 8§ iPRErdaca tihe ré2br dég irecardesndm puri pheey Besiighepgsition
a first control means which can nove the pickup to an arbitrary position
in fhe radfls RATEEGON 8f Limet opoindaloldi Bkars adhitah read teradatheat the
arbitrary position of the optical disk, a second control neans for
per f or m HQCEHE Cepradd R bt opey appeihtion tihe tdigphmrdididatirdOtiont bé
optical disk, and a judging neans for identifying the

: 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 dafa'

: IQ in the optical disk, and a judging means_for identifying the

first control aata area and the second control data area.

The reproducing apparatus Treads the physical | format

‘information and Ithe 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 détecting means,

and an output inhibiting means for inhibiting the output of

the reproducing signals from the optical disk (DVD) if the

result of the judgement of the protecting condition does

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



-first control data area and the second control data area. The reproducing
apparatus reads the physical fornmat. infornation and the disk prodiBtMAYnZ006
informatton in the second control data area in accordance with the
resultant 15 judgenent of the judging neans. Mreover, the function for
protecting the copyright may be strengﬂﬁbned, if the apparatus is
additionally provided with a wobbl e detecting neans for identifying

whet her the optical disk is witable or not, a protecting condition
judgi ng nmeans i nto, whj ch 20 reproduced signals are inputted, a disk judging
means into WHICHRSIYES ard | ApReEEEeREoRE hEh ROl &5 et ednivieg trirans,;

and an output .inhibiting means for inhibiting the output of the

repr oduciVHSL iR I § rReTREobY i faschibrA(PYDh refekenceetol Figh.t He

j udgenent of _the protecting condition does 25 not match with the result of

the judgéfent -of thkddi sk. SROBSVAR 2008909 ¢eretnattion af emboOVDe® of
the present invention wll be nore concretely described with reference to
Figs. 1 &&FoFdimg.to hpwmresenughncentieonct i Bhgof 2asByBsRthaccarditng t o
the present invention. Fig. 2 shows the first 5 control data area conposed
of enbosSPBHEdr daka | pkeaampmRdRedeofncemimrdsdntdaba ahea bfké henBVD- R
showmn in Fig. 1, each of the both areas being shown by an enl arged scal e.
In Fig. fthel spaemcescontmvD deta denst of &heaiDVD-mfshowtiom REga onto
whi ch ci phered data i nfornmati on nmay :
each of the both areas being shown by an enlarged scale.
In Fig. 1, 1 denotes a DVD-R. 2 denotes a main
information area into which ciphered data information may
10 be recorded. 3 denotes a first control data area for
recording disk production information and physical format
information iﬁcluding key information for deciphering the
data. 15ldenotes 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



. 10 be recorded. 3 denotes a first control data area for recor
produc{r)n i nformati on and, physical format information incl

i nf or nat’i

area for recording disk production information and physi cal

information, 15 each of which has a stragture which is differ

ucl ng By 20

on for deC|pher|ng the data. 15 denotes a second control data
f or mat

ent 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
enbossnent in the first control data area 3. 15 denotes 20 the second

control deteordiey/dépledat agIrasyLsa tyd |a%cg7rdlg ot§s ﬂl.gét &r%r% e pits
in

for recording informati on such as addresses or k recor

con IthﬂS

t chwinttien. pi ts @iqg $ ep¥HooY
etc. . ea n pi s iy $or redhpimmencid D@b ]ébimyﬁé0§6 20

denotes a wobble. 25 Fig. 3 is a block diagramof a DV

recor di Nng/Heepf DESIET RGNAHA ad4kSa ageakdiNg t prese ,on
i heliee o (the el Donohl TeekedRa, 5

Fig. 3, 1 denotes the DVD. In the DVD 1, the

ormation) i$°CO

(see Fig.thd) pAystiear df@ﬁmaﬁ*‘%rPﬂ‘B’ﬁﬁ&@ioﬁ B ’cﬁ'%ordr}f%t]! ﬁ%g@@& %he di sk

production 5 intformation (di sk control

as beon B curaoel ko iea SehEFoRoatbPRR RN TRl 4R 8 REDernt 8Fmat i on

has been previously recorded at a position

for de0|@m§a§§méﬂ@. Hereupon, in the first control data area 3,

other information has been previously recorded

at a

" position into which the key information for deciphering the

data is to be recorded, in order to protect 1

iterary

10 properties from illegal copies thereof, namely to protect

their copyrights.

4 denotes_ an optical pickup. The optical pickup 4

reproduces and records record signals of the DVD 1 uSing

laser rays. 5 denotes a transfer controller. The.transfer

15 controller 5 moves the optical pickup 4 in the

radial

direction of the DVD 1 in order to record arnd reproduce the

record signals at arbitrary. positions on the DVD

denotes a disk motor. The disk motor 6 rotates the

1. 6

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

25 inputted into the second control circuit 9. Based

8 are

on the



. data is to be recorded, in order to protect literary 10 propertie&7§rﬂ%p 006
illegal .copies thereof, nanely to protect their copyrights. 4 denotles a%
opti cal bickup. 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 noves the optZtal pickup 4 in the radi al
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 notor. The disk
motor 6 rotates the DVD 1. 7 denotes a first control circuit. The first
control 209eatsuittReconecond thenbpolcatiptektp 94, gémeriteasf €&rvo
controller 5 and the disk notor 6. 8 denotes"an anplifier. The anplifier 8
anpl i fi esighelsi gnghsaswhbchshaveoeaigredd, hyradia maptdoadr piCdawp1 4. 9
denotes a second control. circuit. The output signals of the anplifier 8
are 25 i®puthed liikkeo tielecane ceqtuialecciwioat ttie Bpsedadn pikend 64 MAY
2006 21 signals, the second control circuit 9 generates servo signals such
as focusrezdsr thegrelgnalts acki hpeerDWD 3 gaaks tiyn tbecpike, tuch-gre
requi red when the optical pickup 4 reads the signals of the DVD 1, and
theh outphr sfihein wonfridie diratittontrolatiHaugt TheAklihoual,t hg, signal s,
which are inputted into the second control circuit 9, are analog signals,
t he secome compubtedi intbt thedisgiddrirescdmBkes 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 systém-"
control circuit 12 whoily 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 recorded into the
writable DVD 1 using laser rays outputted from the optical
pickup 4.

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



. binary) the anal og signals. 10 denotes a denodul ation circuit. The
denodul ation 10 circuit 10 analyzes the signals, which have been re%lﬁ W?Y P06
t he DVD)l to be digitized, while it reconstructs the data such as the
original image or nusic etc.. 11 denotes a detecting circuit. The

detecting circuit 11 detects an addreg® signal or the like fromthe

signals which are 15 outputted fromthe second control circuit 9, and then
outputs it to a systemcontrol circuit 12. The system control circuit 12
whol |y controls the DVD recording/ reproducing apparatus. 13 denotes a

nmodul at i dwepgioduding Theappdubatison cigelhd 13 tmedul atesvebReh€¢8HEG20
signals (signals or information to be recorded) and then outputs themto

t he anpl ichnert rctuirdnsg wile e atedwgibeper ati on. The record signals are
recorded into the witable DVD 1 using |aser rays outputted fromthe

optical = pickuperd.t26 Herei naf t eecoagbbonntdf the BVB-R L apdothgeq
recording 2 6 MAY 2006 22 /reproduci ng apparatus having the ‘above-nenti oned

const r uckhiiahs tivel malie: desernkad.on\ered e dad arhs FLeoF deght PLP HRe,DVD-R 1
provided with the main information area 2 and the first control data 5

ared 3, tlreaf B stheomine®t Goridl cididyes AN LA rods Lher+&R0SERL
controller 5 in accordance with the instruction of
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 wﬁj.ch 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 .b'y the
second control circuit 9. Then the demodulation circuit 16
feads'the contents of the digitized signals as described
15 above, and then sends the results fo the system control
circuit 12. The system control circuit 12 identifies the
disk on tﬁe basis of the physical format information and
the disk production information (disk control information)
each of which has been read from the first 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 signal; (record data). After the modulated record

signals have been amplified by the amplifier 8, they are

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



. tﬁe,systen1contro| circuit 12, at first. As the result, the transfer
controller 5 noves the optical pickup 4 into the first control da2g pae
which is)located at a 10 position of the inner periphery side in the DVD 1.
The signals, which have been read by the optical pickup 4, are anplified
by the anplifier 8, and then digitizedzgy the second control circuit 9.
Then the denodul ation circuit 10 reads the contents of the digitized
signals as described 15 above, and then sends the results to the system
control circuit 12. The systemcontrol circuit 12 identifies the disk on
the basi ¥5¢R% & eniaFeal TSRVt Hremt FEAnakhe Rt ifak piekwet den
information (disk control information) each of which has been read from
the firsPIEsat tde derODDIRg ear8ragéenphéhe the stecenntinnl cohdéeibn7or the
like, and then shifts to the recording action. The nodulation circuit 13
nodul at eSiriNescigplecod tnodcorthasitgran s ¢r ceontirebi ey Afirracherdedakat ed
record signals have been anplified by the anplifier 8, they are 25
r ecor dedWitiho thige ifedtir Yyt iormee f ohhar s&s2ensf comd rVD cli i tMAV2 23 Bsing t he
| aser rays outputted fromthe optical pickup 4. After the recording
opePat i ofihet Hesfultst Ebat oot isialcupicRupddi ves mededotior al spobetioanster
controller 5 in accordance wth the instruction of the system control
circuit WhRichs sorhespesdist, tohetbpt i sglcopdckapniirpd ndwtd tareaaposbtion,
located at further inner periphery side. Thus, the optical.
pickup 4 records predetermined information in the record
signals (record data), for example the last address after
10 recording operation etc.. On that occasion, the physical
format information and the disk production information of
the first control data area 3 are recorded in addition to
the above-mentioned information. Hereupon, the structures
oﬁ the both areas 3,15 are made different from each other
15  so as to be able to easily identify the first control data
area 3 and the second control data area 15.
Hereinafter, there will be described actions in the
case that the DVD-R 1 1is reproduced by the recording
/reproducing apparatus. In this case, the first control
20 circuit 7 drives and controls the transfer controller 5 in
accordance with the instruction of the §system control
.circuit 12. As the result, the transfer controller 5 moves
the optical pickup 4 to a position corresponding to the

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

25 pickup 4 reads the physical format information and the disk



- whi ch corresponds to the second control data area 15 |ocated at further
i nner periphery side. Thus, the optical pickup 4 records predete!gih@bﬂma

informat}on in the record signals (record data), for exanple the | ast

address after 10 recordi ng operation eég.. On that occasion, the physical
on

f or mat
contr ol

information and the di sk produc information of the first

data area 3 are recorded in addition to .the above-nenti oned
i nformation. Hereupon, the structures of the both areas 3,15 are nade
different fromeach .other 15 so as t
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transfer controller 5 noves the optical_pickup,4 to a position
cor r espoh@f hEUEbLPRetos&bond idoit rePnEeh GEEEUEE (see IN gconrdapes the
25 pickup 4 reads the physical format information and the disk 2 6

opt i cal
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20 circujt _7 dr%ves anghcontrols the transfer controller 5 in accordance
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t he

control data area 15. On_the basis of the information; the system
control EiFehi COMErOdndsiB@iitnst rdeiven o Heentrals csher diranskest 7. In
accordance

controller 5. As the result) the transfer controller 5
moves the optical pickup 4 to a desired position in the
main information area 2, and then the optical pickup 4
reads the recqrd signals (data information) of the DVD 1.

Hereupon, when data is additiqnally 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

drives and controls the transfer controller 5 in accordance

with the instruction of the system control .circuit 12. As

the result, the optiéal pickup 4 is moved to a
predetermined posifioﬁ, and then the data ié additionally
written in the disk.

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

from each other, the information may be recorded into the



-5 wth the instruction of the systemcontrol circuit 12, the first contro
circuit _7 drives and controls the transfer controller 5. As the result,
the transfer controller 5 noves the optical pickup 4 to a desired ﬁd%WﬂVdmw
inthe main information area 2, and then the optical pickup 4 10 reads the
record signals (data information) of t® DVD 1. Hereupon, when data is
additionally witten in the DVvD 1 also, each of the physical formt
information and the disk production information is simlarly read fromthe
second control data area 15. Then the first control circuit 7 15 drives
and cont B8F8NEhENtANdf clatoraFer | &F, SWikhadc stdasdang tinalhedinstnact i on
of the systemcontrol circuit 12. the result., the optical pickup 4 is
noved t okgY préesraitdmed ogoding dfcame i mate atre dordatti in onadh y
witten in the disk. 20 As for the first control data aera 3 and the second
control datBampern 15hah tihe DeDrRgendrd s nodr nhheorphysical urbscmdt t he
recorded data or the physical structures of the areas are different from
each ot héenfopmpsiipon, and theecasd skhatproduchion mtindprsbtionur esrare nmade
different 25 fromeach other, the information may be recorded into the 2 6
MAYS2006425fesenhd foom ridhe darzaagenehSs wift htlze sfinsturenitmelludaig no  key
information, or the information may be recorded in such a manner that the
arrangenenes of. thénposissdudroremt 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 area 3 and the second control data area 15 is
designed to have a structure with inter-groove pits 17 or a
15 structure having no wobble 18. In particular, if the first
control data area 3 1is designed to have a physicai h
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 1is 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



. information and the di sk production information are 5 different' fromthe
arrangenents of. the first control data area 3. In consequence, th@g MAY 28
function) for protecting the copyright can be strengthened, while it may
becone easily to identify the DVD-R 1 and the DVD-ROM (di sk for only
reproducing use). 10 On the other hand,26n 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 control data area 3 and the second
control data area 15 is designed to have a structure with inter-groove
piits 17 odiffesentr doom earnlvi aghao, wbihisl ol ir8: denpatyi cthar wiidtht heffi r st
control data area 3 is designed to have a physical structure simlar to

t hat of thee DVERRRKM theskhivsicedl geptépraddudiengidse)r vitenduitke eay be
inter-groove pits 17 or wobble 18 while the second control data area 15 is
desi gned ¢hak@etiave an origi nal physical structure of the DVD-R, the first
control data area 3 can be forned of enbossnent. In consequence, the
function for pheteddsagibded aibmwmd,gheaich bfie ttton- bptdrdaed ¢osHit itme may be
strengthened, and further its affinity for the apparatus for only
reprdduci ngecoséingrirgprbaucipyoweta ddeiaupe thd dhdte dqallysdiead &id uglealr es
are nmade 2 6 MAY 2006 26 different fromeach other, the line density, the
wi dt h of rébderdiagk,métieophyircakhdeppptdéal heiipik aecbheihigketsaytibe

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

10 a good responsibility.

Industrial Applicability
As described above, each of an optical disk, a
recording/reproducing apﬁaratus of the optical disk and'a
15 recording method " of the optical disk according to the
present invention, is 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/reproduéing apparatué 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.



- changed. As described above, each of the optical disk, the 5 _
recordi ng/ reproduci ng apparatus of the optical disk and the recordzﬁgMAY 2006
met hod flor the optical disk according to the present invention has a

hi gher 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 descri bed above, each of

an optical disk, a recording/reproducgﬁg apparatus of the optical disk and
a 15 recording nmethod of the optical di'sk according to the present
invention, is useful as a nmeans which can effectively prevent illegal
copies of information recorded in the optical disk wthout spoiling the
functions of the optical disk or Eﬁggggpording/reproducing appar at us at
all, 20 and particularly is suitabl or using as a DVvD or its
recordi ng/ reproduci ng apparatus. This application is a divisional of SG
200100946- 3. 2006 27 CLAIMS 1. A recordable optical disk conprising: a main

|nfornat|9n arga, F@owgbﬁﬁe %ﬂéyfnaygﬂ(qéﬂgylséﬁie recorded in a

recording l'ayer 0O roove havin h a manner that the data
information cag Bein information area in which data information can

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

a control data aréa located at an inner periphery side
in comparison with said main information area; and
10 a sub information area, in which
other information has been previously recorded in an
address area in said coritrol data area, said address area
correspohding fto 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 or physical
structure which is different from that of .said'control data
area, wherein
said control data area comprises a pit area formed of
20 embossment while a pit in said sub information area has

been formed by laser rays.



. read using light; a control data area |ocated at an inner periphery side

in conparison with said main information area; and 10 a sub i nf or n@tG QWY 2008
area, in which other information has been previously recorded in an
address area in said control data area, said address area corresponding to
an area including deci phering key inforpgation in a disk for only
repr oduci ng use, while 15 physical format information is stored in said sub
information area, with an information structure or physical structure
which is different fromthat of said control data area., wherein said

control data ar hsespfiPht 8reR,fepnpdigfing20 embossnent while a pit
in said su%'-?n?%gégggé%éa§galhas been fo?ﬁeé byglaser rays. 2 6 MAY 2006

28 2. A recordable optical disk, conprising: a main information area in
whi ch data information is recordable in a recording |ayer of a groove

having a wobble. 5 s ai ta; i nfarinati ohds rieadamla iusi ng=a
light, a cSntW%fnda ﬁngéggiggatgﬁgit %n inﬁ%r periphery side with respect

to said main info ti,on_area; 1 Sub £ nf QLRkIOm -37i8R, AR IR | N
sai d conFrSFC8598Eg%eéP Stﬁggbfﬁpggngﬁﬁgn incl%aing first@%%ysical f or mat
Inforgatloguggst%%%nsaid data information is readable using a light,

a control data area located at an inner periphery side with

respect to said main information area; and

10 a sub information area,

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

15 key information used to decipher the data information,

said sub information area being configured to store second
physical format information with an information structure

which differs from an information structure of said control

20 data area, and

wherein said control data area comprises a pit area formed

by an embossment.

25 3. The recordable optical disk of claim 2, wherein the




. previously recorded at a predeterm ned position instead of 15 key

i nformation used to deci pher the data information, said sub inforna@iMAY 2006
area being configured to store second physical format information with an
information structure which differs froman information structure of said
control 20 data area, and wherein saidoeontrol data area conprises a pit
area fornmed by an enbossnent. 25 3. The recordabl e optical disk of claim?2,
wherein the 2 6 MAY 2006 29 different information structures conprise a

di fferent arrangerrent of physical format information. 4. The recordable
opti cal f.cla 0 sald YV Qushyriggor deddatfifefrent
|nfornat|o§ F fﬁ% con oﬁ%%%?gﬁ arealﬁs pernanenty 5. The recordabl e
optical disk of claim K@Y b pf @FBLKQRibs not included in said
sub i nfor nﬁff%ﬂgg?l% gm%ﬁle:grlecof dabl e opt i cal disk of claim2, wherein
di sk manufacturing |nformat|on is recorded in said control data area and
said sub information area. 15 7. The recordable optical disk of claim§,
wherein th rangenent Kk fagt uri Rgni Bf ormtonn and isai d
physi cal g ng‘trrhq n?S?ﬁﬁgag dacﬁd”%asln gg?g control data area and said sub

InforgatlogrgLEgUSly recorded other information in the control data

area 1s permanent.

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

information is not included in said sub information area.

10
6. The recordable optical disk of claim 2, wherein disk
manufacturing information is recorded in said control data
area and said sub information area.

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

20 8. A recordable optical disk, comprising:

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

such that said data information is readable using a light,

25



. 20 8. A recordable optical disk, conprising: a main information are
which data information is recordable in a recording |ayer of a grd€§éw“'zm5

havi ng a wobbl e such that said data information is readable usin i
25 2 8 MAY 2006 30 a control data area |ocated at an inner periphgrs L:ggt,
with respect to said main information apea; and a sub information area, 5
wherein in said control data area, other information including first 1
physical format information has been previously recorded at a
predeterm ned position, said predeterm ned position corresponding to an
area on a %gggnggofnhxtg'§§g§t1$eaeadksy kAf onABLI pBrupRdriosdeei pheh t he
ata infor on"i's recor d wherein in said sub information area,
second physical . fOLBL; Lnfot mt (9B, hsrobar abbey anai nformation structure
of 15 sai d*SEB°Fhf ion area elng different froman information
structure of said control data area, and wherein said control data area
conprises a p|t area forned by an enbossnent. 20 9. The recordabl e optica

di sk of claim [ [ [ [
4 fterent & Su g&%g@lggearggtferent information structures conprise a
5
wherein in said control data area, other information

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

data information is recorded, and

wherein in said sub information area, second physical
format information is storable, an information structure of
15 said sub information area being different from an

information structure of said control data area, and

wherein said control data area comprises a pit area formed
by an embossment.

20
9. The recordable optical disk of claim 8, wherein the
different information structures comprise a different

arrangement of physical format information.

25 10. The recordable optical disk of claim 8, wherein said




- arrangenent of physical format information. 25 10. The recordabl e optical

di sk of claim8, wherein said 2 6 MAY 2006 31 previously recorded RhKAY 7006
information in the control data area is permanent. 11. The recordabl e
optical disk of claim8, wherein key 5 information is not included in said
sub information area. 12. The recordabl gjoptical disk of claima8, wherein
di sk manufacturing information is recorded in said control data area and
said sub information area. 10 13. The recordable optical disk of claim 12,
wherein the arrangenment of said disk manufacturing information and said
physical format infgroationdn $aid ¢ phatlaba ameates cohtfelentthrom
t he arrang%ﬁ%%fo%?igag%E ?gﬁdhéﬁﬁ?%%tgﬁfgg 15 informati on and said physical
format information ig §§EQt sub information area.

area 1s perm .

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

5 information is not included in said sub information area.

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

area and said sub information area.

10
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 is
different from the arrangement of said disk manufacturing
15 information and said physical format information in said

sub information area.



