*166166* 1 2 6 MAY 2006 DESCRI PTI ON 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 disk, and a
recordi ng/ repr m ' rat us and a recording nmethod, for opti cal
disk, in partim Mmmmmes to a circulgr optical disk inzmng“ & or d
signal s such as ingges, or 10 voices are ciphered and recorded in order to
protect literary properties fromillegal copies thereof, and to an
apparatus for and a method of reproducing and/or recording the record
signals fromto the optical disk. 15 Background Art In general, in a DVD
(Di-gital Versatile Disk) on t hPESERKBTIONN which a novie, nusic or the
like is collected (recordeg% data i nformati on such as an inage, voice or
the |ike iPTiGHer dIHMd rBNEr dBEGORDINEIRERRORUG BEG | RPBRRAJUSO AND
properties fromillegal copies thereof, nanely in order to protect the
copyri ght tWI.NGI'%‘{FsTHQIEEeEPR HP PVEAL sDISKpr oduced using a DVD
reproduci ng apparatus, the DVD reproduci ng apparatus reproduces it by
reading key information recorded in a control data area of the DvD, and

5 Technical Field
The present invention relates to an optical disk, and
a recording/reproducing apparatus and a recording method,
for the optical disk, in particular, relates to a circular
optical disk in which record signals such as imaées or
10 voices are ciphered and recorded in order to protect
literary properties from illegal copies thereof, and to an
apparatus for and a method of 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 is
reproduced using a DVD reproducing apparatus, the DVD
reproducing apparatus reproduces it | by reading key
information recorded in a control data area of the DVD, and

25 deciphering the ciphered data information using the key
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25 deci phering the ciphered data information using the key *@0002* 2 6 MAY
2006 2 information to reconstruct the original image, voice or the |ike.
‘Her ei nafter, a conventional DVD and a DVD reproduci ng apparatus of the
above-nentioned type will be concretely 5 descri bed. Fbreupo&BzMMm@h_
(i.e. wite-once DVD), which is an exanple of the DVD, will be described.
Fig. 4 is a perspective view show ng a rough construction of a .
conventional DVD-R In Fig. 4, 101 denotes a DVD-R 102 denotes a nain
information area of 10 the DVD-R 101. Data information such as an inmge,
voi ce or th [ r d

i nformation gfgg&%ég% %%2Q5§%g¥g§h§h§gﬁﬁigﬁg %tagérggéég Dg%%ﬁt?BltBSta
area 103 regeds di sk production information and physical formnmat
information including key 15 information for deci phering the data

information rec i he Lo J [We} rea 102 reupon, the
control data a?ég%%gngeElﬁéﬁté%bégigiggék ﬁgﬁ 5thﬁbIWHﬁe?Th5%?¥%EE?y
side in th 0 I e R ira roove w a wo eis
f or med fro%??%g_gﬁ%e%) o@B%ruiiﬁfzi%?ﬁ i?%:?hg e& b%rFﬁhéE?Z%Fﬂ%e%ﬁer
t he bath 10 s t he a_information is recorded in e
recor di ng é§g?l%géthe%§?bo dnﬂkﬁeﬁg% r}Pre Caddfedde-once DVD), which

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 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
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.



i nformation, the disk recording condition or the |ike has been previously
recorded on the substrate in the formof an 25 inter-groove pre-pit. 2 6
MAY 2006 3 Fig. 5 is a block diagram showi ng a rough constrg&t&8€ of . a
conventional DVD reproducing apparatus. In Fig. 5 101 den®tfe K6 DvD
101. The DVD 101 records the data inforgation such as an inmage or voice to
be reproduced. 5 104 denotes an optical pickup. The optical pickup 104
reads record signals of the DVD 101 using | aser rays. 105 denotes a
transfer controller. The transfer controller 105 noves the optical pickup

104 in th di gk ,di ecta Qn . gf . 101 in order to read the record

Si gn:'ilns a'? ;?b: ?égr{/slgtslp%ssoﬁioé}nﬂs]%&ﬁ%[\é%én ﬂlﬂgvgmg a_LO%Olb?hoqcé%s%r‘b‘F%Jlf@%t or.
Th di sk pet t DVD 101. 107 denotes a first contro
ci?cuil? Tﬁg' rr% V%@%?égglcgﬁghiEeﬂfﬁd%%hqgoF?pFH€t8ﬁtica¥npfé@Up 304,

the trans controller, 10 d.the di mpt or 106. 108 15 denotes an
amplifier. E@?‘le d;e%pqqoéﬁ eghfogyg:ﬂplllbﬁi‘es ?ES %\fo%néloé, e hatiebadata ead
by the opth?I Rigkug 104.. 109 denotes a second control circuit. The
out put si ghRF8*M8F PRe SHfFt | APerfL08MEPE HpulPade i bRe memsmsthammhi r ol

circuit 10 Based on the signals, the second control 20 circuit 109
generét es 38?\/&?%}% saéluc?lg'éécﬂ-)c%lcé?‘m}r sTymalopt itaadckphgkepr dro4

signal s or thg i ke, ich are
reads record signals of the DVD 101 using laser rays. 105

denotes a transfer controller. The transfer controller 105
moves the optical pickup 104 in the radial direction of the
DVD 101 in order to read the record signals at arbitrary

10 positions on the DVD 101. 106 denotes a disk motor. The
disk motor 106 rotates the DVD 101.

107 denotes a first control circuit. The first
control circuit 107 controls the optical pickup 104, the
transfer controller 105 and the disk motor 106. 108

15 denotes an amplifier. The amplifier 108 amplifies the
signals, which have been read by the optical pickup 104.
109 denotes a second control circuit. The output signals
of the amplifier 108 are inputted into the second control
circuit 109. Based on the signals, thé second control
20 circuit 109 generates servo signals such as focus error
signals, tracking error signals or the like, which are
required when the optical pickup 104 reads the record
signals of the DVD 101, and then outputs them to the first
control circuit 107. Meanwhile, the second control circuit

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



requi red when the optical pickup 104 reads the record signals of the DVD
101, and then outputs themto the first control circuit 107. Meanwhil e,

the second control circuit 25 109 digitizes (rmakes bi nary) nghna@§ _
signals of analog 2 6 MAY 2006 4 type. 110 denotes a denodul ation rcuit
The denodul ation circuit 110 anal yzes tHe signals, which have been read
from the DVD 101 to be digitized, while it reconstructs the data 5

i nformation such as the original imge or nusic. 111 denotes a system
control circuit. The systemcontrol circuit 111 wholly controls the DVD
reproduci n§yeepar atus. Hereinafter, actions of the DVD reproduci ng
apparatus having the above-nentioned construction wll be described. 10

When the DVD 101160n deletrr ketdémsodeDs edugeei rauikir stpnd heedd dsta €L r ol
circuit 107 drives and controls the transfer controller 105 I n accordance

with the iesrcudti @000&neNgzesy HRMGOHAIY, GHHIAH thald pds, the desult, the
transfer controller 105 noves the onggal pi ckup 104 to a p&%%%loﬁa%é of

an inner penepbepy1siideci Bet e BVR AR, Ahe signals, ' & been read
by the optical pickup 104, aregQaanified by the anpqﬁﬁgﬁgg%g¥“%n then

reads the oontents of Thca atal s gasrernaty Thasfodi s ne rebtt ts to
the systemienptes! £irgpiterdllodifrdie J8a4:¢ . The system control
circuit 111 wholly controls the DVD reproducing apparatus.
Hereinafter, actions of the DVD reproducing apparatus
having the above-mentioned construction will be described.
10 When the DVD 101 on the market is reproduced, at first, the
first control circuit 107 drives and controls the transfer
controller 105 in accordance with the instruction of the
system control circuit 111. As the result, the transfer
controller 105 moves the optical pickup 104 to a position
15 of an inner periphery side in the DVD 101. The signals,
which have been read by the optical pickup 104, are
amplified by the amplifier 108, and then digitized by the
second control circuit 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




contents do not include the key information'in the control data area 103
(see Fig. 4), the systemcontrol circuit 111 outputs another instruction
to the first control circuit 107 again, and then causes tEe BQrs cont rol
circuit 107 to 25 drive and control the transfer controllef L&Y the 2 6
MAY 2006 5 result, the transfer control ber 105 noves the optical pickup
104 to a further inner position of the inner periphery side in the DVD
101, and then searches the key information of the DVD 101. 5 The key

i nformation, which has been recorded in the control data area 103 | ocated

at a posi keenlef tBRel NnBeanspPeEi pashYroiider n1bBe kYPedO0links boppdaput by
repeating the above-nentioned actions. Then the denbdulation circurt 110

reads thepkeyupnfooaat tgn. al f rhhensyst eaneent paki 40oki r&¥i trddl ts
t hat the genndglation circuit 110 has read tﬁe teyoinfornat%%n g§$§ e DVD

101, the bbesbnepyt Dlae Clicuhb HAp dibyes Al GO T gLarLhes! nansTeL
controller 10 tﬁ Yrol

I h accordance with the instruction o e system con

circuit 1}&Ea€ﬁi8§gnrg§ukhe_bg% Hkﬂnsfer controller 105 15 noves the

optical pic to a position-of the outer periphery side in the DVD

Lo ganen, e 88 Sy PLEEURG308,nt o3t Mgl Bl ol Bl oy SROTERS I
i nformati 88&%9%%&%1 Igrgépliggeq:ogﬂggl aitn%gepclnson{tjygrim €8t the inner
periphery side in the DVD 101, is found out by repeating
the above-mentioned actions. Then the demodulation circuit
110 reads the key information. If the system control
10 circuit 111 detects that the demodulation circuit 110 has
read the key information of the DVD 101, the first control
circuit 107 drives and controls the transfer controller 105
in accordance with the instruction of the system control
circuit 111. As the result, the transfer controller 105
15 moves the optical pickup 104 to a position of the outer
periphery side in the DVD 101. Then the optical pickup 104
reads the data information reéorded in the main information
area 102 of the DVD 101 (see F;g. 4). Because the data
information is generally ciphered, normal image 'or voice
20 signals cannot be obtained if the data information 1is
simply reproduced. However, the data information can be
deciphered if the key information, which was recorded in
the control data region 103 and has been previously read,
is used. Thus, the demodulation circuit 110 deciphers the

25 data information in the main information area 102 using the




20 signals cannot be obtained if the data information is sinply

repr oduced. 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 denndulation_circaﬁtMiﬂdmm _

deci phers the 25 data information in thesmain informati on area 102 using
the 2 6 MAY 2006 6 key information, which has been read, so as to .
reconstruct the, original and norrmal inmage data or voice data. However, in
the witable optical disk such as a DV/D-R or the like, there may be such a

probl em t hkay ainbpymativhe Ghdphi tals dedn BYalE 88ShkY tof Q@'&ﬂ'ﬂ&t{%’u&@pyi ng
the information in the control data area as well as the data I nformation

into the DM Rriyimalfahbiendahali Dhegeatiben by velihewsd as described
above. Thus, in order to physically prevent the information in the control

data area fromimiened) ¢aAptad agidesqrd bﬂﬁiacb@yediélbeéscﬂa?sb%e’b\%— osed
such a procedure as to previously record other signals at [east ~into the

region,i|bnMﬂHH1Iimekewhéﬂéomgpt$9nsgéhterpgglgm Eﬁa&? Q%Pé Fgﬁd%$ﬁhso_as

to prevent the key information “from being copied into t is

such 3 15 gytoieedur edaskt onByeveRt tdhe g Ml ke L4f %Qﬁgigggxféag,’[“e_ eing

reproduced by the reproduci hg apparatus “by ‘previously . s
Wi th ot herid A wld:0Ni nf AheXa0Md £ PYaakQr M08, eqpogsgnt, i n fhe control

data area including the
information into the DVD-R, even if the data information is
ciphered as described above. Thus, in order to physically
prevent the information in the control data arez from being
10 copied as described above, there has been proposed such a
procedure as to previously record other signals at least
into the region, in which the key information of the DVD-R
is to be recorded, S0 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 including the
region in which the_key information of the DVD-R 1is to be
20 recorded, so as to destroy the normal key information.
However, in the conventional optical-: disk and the
reproducing or recording system thereof as described above,
it is impossible to record the physical format information

and disk production information such as last address

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



region in which the key information of the DVD-Ris to be 20 recorded, so
as to destroy the normal key information. However, in the conventional
-optical, disk and the reproducing or recording systen1ther§dg as descrlbed
above, it is inpossible to record the physical format info

di sk production information such as |ast address 25 information etc. of t he
writing region, into which data 2 6 MAY 2006 7 nust be witten later, into
the control data area 103, when the data is recorded into the main
information area 102. Thus, if the DVD-R 1 (optical disk), in which the

above- mafidwoned xﬂfW@ﬁéﬁ'lé@éHﬁtlhBBOEH@t tenc2apd diask a&@qumonwﬁen

information are not recorded into the control data area 103, is reproduced
by the D\@:ﬁ%fsp&ed%éwre@aaﬁ%%s tHdChS i nMB) preBbem t hat
various useful functions, for exanple the %ﬁnc¥}on §§gtep?|ng ghe di sk

vol Ume i npygy s SN ¢hieMayf9-A& NG CRhft i a1 2B RPPL & i gd- wl'!:nghth LgLe_my 10

occur al so such a problemthat t responsi aSSOCIa ed h~t he

recor ded td nghggiegﬁmtf nd ¢ n%gﬁs‘fﬁ%g&%e%nd af} '§>'§8§985;8&S|y

enbossnen aving s nger  res e i'll'ega

fornpd i nthe, Jeglen | @CMQ'ch{Qseée%nwf ggtﬁéggmg g control data 15

area 103 e recor |ng prt rm a
R € | b PebfOhQlea' ByFAREMWEDEon Wed 2R SafS £29a*§,ed hetad the
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. 1In consequence,
if the DVD 1is reproduced using the DVD reproducing
apparatus, there occurs such a problem that itl may be
accidentally judged 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



apparatus, there occurs such a problemthat it nmay be accidentally judged
that the DVDis a DVD-ROMthough it is 20 practically a DVD-R, because no
wobbl e exists in the region. Disclosure of Invention The present invention
is achieved to solve the conventional problens described ab®WAY Z08is, it
has an 25 object to provide an opticalgdisk and an apparatus for and 2 6
MAY 2006 8 nethod of recording or reproducing the optical disk, which can
precisely identify the type of the optical disk and can effectively
prevent the illegal use of the optical disk such as a DVD or the |ike,

Fecordi ng 5F FapP Saie s iRe Sy At SErheFRE: thAPshREerdn et alien
G sk accoreh mare6t ALY T e EEEReEP ot e & IR o AP S Fdn i AR ks been
o or et | ShESRELTE B R AT SiphEPEd T SO ht Gfat bn Wn BECT Czbr AP n
recordi ng | ayer of a _groove haviing a wobple in_such a nner that the data
i nf or mat i BRCCaRSbé r Asi el itghe- Y?+§hal?FF%Pg€6angl9ﬁﬁ¥¥¥¥ﬂh
| ocated at an inner 15 periphery side in conparison wwth the majin
i nf of mat | GhtBPBE, SPahdILFi FReafiBESA@NSoHOT0Ir SRS 18 T FERIAHUSI SN i nner
peri pher ytgiedepih?rs(i:?:a ar ifso(i'rr]nav’\c/i t hilgpgrgaa‘ic{]ozil,nf otr:ggt ! ?irﬁls?cr e%rodl.lction
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 of a groove having a wobble in such a |
manner that the data information can be rgad using light,
(ii) a first control data area 1located at an inner
15 periphery side in comparison with the main information area,
and (iii) a second control data area located at an inner
periphery side in comparison with the main information area,
the second control data area being able to record
information with an information structure which is
20 different from an information structure of the first
control data area, is characterized in that ‘(iv) the first
control data area is provided with a region which can
record disk prodﬁction information and physical format

information including key information for deciphering the

25 data information, other information having been previously




the second control data area being able to record information with an
information structure which is 20 different froman i nformati on structure

of the first <control data area, is characterized in that'(k%gdbge(ﬁérst
control data area is provided with a region which can reco k2
production information and physical forrat information including key
information for deci phering the 25 data information, other information
havi ng been previously 2 6 MAY 2006 9 recorded in another region, which can
record at least the key information, in the first control data area, and

(v) the sermmiabninokndaheraresyiwi ngwabER tan’ eeddkd her di gkstprgduct i on
informati on and the physical format information 5 which does not include

the key infey nnformatubhherin apeéhen rapt | 6aht #hskaaegordiqyg t o,k hg second
aspect of the present invention, including (i) a main information area in

whi ch ci phereedatind | bR FBL I @ALEAR AQ H&Qﬁd@l%}nt@ £§88£<§“ b/ A of a

groove having a wobble 10 in such a manner at the data infornmation“can be

read | us! ngodiohtion | idearhie sbn oaRl endlAd aren | 6ASd 880, RACr

peri phery side in conparison with the main ornmation aréa, a

secorgl copbiieln daids Hoa idonpieh Rl ROy BRes Reipfery side In comparison

with the 15 main information area, the cond control data area being able

to record infOWHFHHHEN“éﬁb@h@PyébE§Ea§tH%gﬂﬂé%égy&¥hg to the second

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

information area in which ciphered data information can be

recorded in a recording layer of a groove having a wobble

10 in such a manner that the data information can be read

using light, (ii) a first control data area located at an

inner periphery. side in comparison with the main

information area, and (iii) a second control data area

located at an inner periphery side in comparison with the

15 main information area, the second control data area being

able to record information with a physical structure whichl

is different from a phyéical structure of the first control

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

data area can record disk production informaﬁion and

20 physical format information which does not include key
information for deciphering the data information.

In the optical disk according to the second aspect of

the present invention, it is preferable that the physical

structure is composed of a wobble, the first control data

25 area being provided with no wobble, and the second control



is different froma physical structure of the first control data area, is
characterized in that (iv) the second control data area can record disk

-production i nformati on and 20 physical format information w@kgn ﬂoes not
i nclude key information for deciphering the data informatiOnm. f 2ige
optical disk according to the second aspk@t of the present invention, it
Is preferable that the physical structure is conposed of a wobble, the
first control data 25 area being provided with no wobble, and the second
control 2 6 MAY 2006 10 data area being provided with the wobble. In the
optical didktaczoedihging phevidest withsatdendvoasipect of the present

I nvention, a pit, which has recorded information including an address

signal, may be prothdedrticalandisk encgbeaMAgnOsd ttiod ERrkheosecd fpntro
data area. Meanwhile, in the optical disk according to the first or

second aspespect ¢fetheeparisdntyeanventicn/ esopdiNdwhith hast heddldly
control data area may be conposed of enbossnent, while a recording pit in

the secondimfmimatiod0idel 8dangaafBydae il MG 2 A5 ¢e %»ir%*%;i-de'éeraet“pon’
as an exanple of the optical disk according to the fi'rst 0r second aspect

of the presenintéweptbove HOEiteIAMPheLnd Weldo?cORER 1R gk disk i S
poi nted out. A recording/reproduci ng apparatus for an optlcaF §i sk 15
according to thesdmiktla5peat tok R iRLEEMskNYEBLL g to the first
or second aspect of the present invention, a recordihg pit
in the first control data area may be composed of
embossment, while a recording pit in the second control

10 data area may be formed by a laser light.

Hereupon, as an example of the optical disk according
to the first or second aspect of the present invention, .for ,.
example, alwrite—once optical disk is pointed out.
| A recording/reproducing apparatus for an optical disk

15 according to the 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 and;physical
20 format information including key information for
deciphering the data information, and (iii) a second
control data area, (iv) the apparatus being able to record
and/or reproduce the data information, is characterized in

that (v) the recording/reproducing apparatus can record or

25 reproduce the disk production information and the physical




including (i) a main information area in which ciphered data information
can be recorded in a recording | ayer of a groove having a wobble, (ii) a
first control data area which can record disk production i@mnpstipg and’
physical 20 format information including key information for deciphering
the data information, and (iii) a secondl 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 f dormtat ninfomhabhon twbthothe tey ikefyor mmfopmathon tireco setend
control data area, with a structure which is different froma structure of

the first se@and| aaitrcr eadatavheardéde opithal adi skrustueeor dadclr is
reproduced, 5 respectively. Another recording/reproduci ng apparatus for an

optical diiFifcaeed dirtgh to $beutourkhodsperd BirdthecPRessDt datavarkiaon,
including (i) a main information area in which ciphered data information

can be regolged tRed rEROICHNg WA diayen sof A.858Q¥8 haywi ngrapwebikeq,(ii) a
first control data area which can record disk production |n?ornat|on and

ghys@pal &@@@@Cﬂﬁwg%ﬂatipn including key information for deciphering the
ata information, and (iii) a second <control data area, in which (iv) a
structure of thedkine$t recording/reproducing apparatus for an optical
disk according to the fourth aspect of the present
invention, including (i) a main information area in which
ciphered data information can be recorded in a recording
10 layer of a groove having a wobble, (ii) a first control
" data area which can record disk production information and
physical format information including key information for
deciphering the data information, and (iii) a second
control data area, in which (iv) a structure of the first
15 control data area and a structure of the second control
data area are different from each other, the apparatus
being able to record and/or reproduce the data information,
is characterized  in that (v) the recording/reproducing
apparatus can record or read the disk pfoduction
20 information and the physical format information without the
key information using the second control data area, when
the optical disk is recorded or reproduced, respectively.
In the recording/reproducing apparatus for the optical

disk according to the third or fourth aspect of the present

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



15 control data area and a structure of the second control data area are
different fromeach other, the apparatus being able to record and/or

Teproduce the data information, is characterized- in that (v)gt 005
recording/ reproduci ng apparatus can recqrd or read the disk pro@ﬁ;glon 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 record!ng/repgodUELng o
apparat us fi@Fotrie taR¥¥d Chbs dhaknaghosd] the Jhirgd ot fourth aspect o
tﬁg present 25 invention. the %ptlca %?gignay%ﬁéc%ﬁpoﬁglc §23F skT ndwhi ch

12 2 6 NMAYRZRRE oinnfed reMd %]]LJ%Z %cgieﬁéggsgi( recorded at least in a

portion of "the first cont ~data area. _reupoﬁ?'as an exanpl e of ;he ]
opt cal i ok vhighdpontootl | gt hekn dhpaliepteducif apparatus Tor the
vent) on uSog SHAe Rl e ANce SRLLERL disk g PRIES oL A he
Ci phofed QALY AFGPHRLT SN Soaf s S6cd dBH FHLEER CEReRhooT a3 mfesent oove
or oduct on RRRBFRGEY on T2 BRI | oFmalic 4 BFOPRER | oRPtical | disk ie

pointed out.
A recording method for an optical disk according to
the fifth aspect of the present invention, including (i) a
10 main information area in which ciphered data information
can be recorded in a recording layer of a groove having a
wobble, (ii) a first control data area which can record'
disk 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 optiéal disk 1is
writable.
In the recording method for the optical disk, it may
be detected whether the loaded optical disk is writable or

25 not, on the basis of whether a wobble exists or not.



including key information for deciphering the data 15 information, and
(ii1) a second control data area, the nethod being for recording the data
information, is characterized in that the method includes 28 MAYegg of
(iv) detecting whether a | oaded optical _disk is witable or not, and (v)
writing the di sk production information t&nd the 20 physical format
informati on without the key information into the. second control data
area, if the optical disk is witable. In the recording nmethod for the
optical disk, it nmay be detected whether the | oaded optical disk is
witable or 25MRot, tRA t RRtH&ESLs oflidket hetha wotdterdinsfseprodnting 6
MAY 2006 13 In the optical disk, the recording/reproducing apparatus for
recordi ng aPRRBRLREpFEEUERARGrERRTOpRIdZEIr distkroducitie thee ormti ingp ed hod f or
the optical disk, according to the present invention, the disk can be
preci sel y 9Hehbef Fegosdiinghoethasbifengthheoplijsatald ifstr, maicdovdiigt ¢ on,
the disk production information (disk control information) or the |ike.
I n additi obheipreganhtuipventaobyVDthe aiatiheraroMd eadeciieslky |iabdhthgr st o
breach of the copyright may be effectively prevented. Further, it may
becon® poseitheut ospoipieygi dhel pHorinal r é6ondtNgnFobrma®iBosedHY disk
enbossnent, which has stronger restraint for preventing the illegal use
and can bepfodwediont irfdaserictpsidibk COOSEAUENGRfdMBition) or the
like. 1In addition, illegal use of a DVD or another optical
disk leading up to breach of the copyright may be
effectively prevented. Further, it may become possible to
10 previously form a recording pit composed of embossment,
which has stronger restraint for preventing the illegal use
and can be formed with a lower cost. 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 invention.
Fig. 2 is an enlarged schematic view showing the both
of two control data areas of the DVD-R shown in Fig. 1.

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

Fig. 4 is a perspective view showing a rough
construction of a conventional DVD-R.

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



optical disk may be manufactured with a |lower cost. 15 Brief Description of

Drawings Fig. 1 is a perspective view show ng a rough

‘-DVD-R according to the present invention. Fig. 2 is an enlakggd sche

vi ew showi ng the both of two control data areas of the DVD

MéYireogs

construction of a

mati c
n Fig.

1. 20 Fig. 3 is a block diagramshow ng11a rough construction of a DVD
recordi ng/ reproduci ng apparatus according to the present invention.
is a perspective view showi ng a rough construction of a conventi onal
DVD-R 25 Fig. 5 is a block diagram show ng a rough construction 2 6 MAY
2006 14 aff & comeestit oowedl DMIDr egpeddatnggapppeakiess. Best Mode for
Carrying Qut the Invention An optical disk according to the present

invention is 5 provided with a main information area in which data
information (main data) is recorded in a track having a wobble, and

first and gestet@uk CRiY rQAr fod g apeastBachn®bntWBhch is located at an inner
peri phery position in conparison with the main information area. Her

the 10 1 nfor MRlkPNos {461 UBESOhRRYRGY & riel Upessole ! B Lhtshy 30

second control data areas are different "from each ot

er.

cont rdl  dgd 3Bl NS th gl ARa Y ChnERPna L E6RT dadhgk PROJURELAN 4ata

information (disk contro

10

15

20

25

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
information structures or physical structures of the first

and second control data areas are different from each other.

Fig. 4

a

eupon,
d
irst

Thus, the first control data area has a region which can

record .disk production infbrmation (disk control
information), physical format .information including key
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, intd which the key information
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

information, and so on. In consequence, the predetermined



information), physical format information including key 15 information for
deci phering the data information, and so on. 1In addition, the optical disk
‘has such a function as to protect the copyright of the data ?‘rg &r tion,
by previously recording other information at |east into the 0 ) t hin
the first control data area, into which t%he key information 20 is to be
recorded. The recording action can be perfornmed by form ng enbossnent
there, or witing. it using a |laser light. Further, the optical disk is
additionally provided with a second control area for. recording the disk
product i orphysifcalmeidroat timefgrmesiical, fiHdaradidnfprdmid o idritndthekey 25
information, and so on. In consequence, the predetermned 2 6 MAY 2006 15

physi cal feordreto ionf,orfivat iedamplfee thes Mt e tt ih d 0 TPERLd QF t3fad 15Q+0N,
for exanple the maxinumtransfer rate or the last address into which data

is to be rekiveded, ircan vaeidlecaadedisi td hee Se08Ed6QNt Eah HRl 3 SR qThUS,
when the optical 5 disk is reproduced using a DVD reproduci ng apparatus or

the |ike,in hehdVBeeRHOM Y Kb 1APRAEAL Us- &Y. t hephiske gan bey operated with
a good responsibility by reading the physical forsr'mtwl?érho?rrlr%t {%gﬁ%é:%g t he

di sk spr oduglisixon 4 i IWnsiddhe,s n : ~dat e 1 nwhi | e,
the ability for ép%ﬁﬂcﬁdn%% h%glcr})%y?igﬁtg %&99%‘9?3% ﬁng%zﬁ?g%dgrs\/ﬁ he

0 ok Dr odualdehn LABOTIES | (Rp2Aucliy PRYBLERLLLOIST! dHaf oL FRLT Al Lout
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 irnformation’
etc. are recorded in the second control data area, and then
the optical pickup is operated on the basis of the

15 information which is read from the second control data area
when the optical disk is reproduced. Hereupon, if the
information structure of the second control data area is
made be different from the 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



etc. are recorded in the second control data area, and then the optical

pi ckup is operated on the basis of the 15 information which is read from
the second control data area when the optical disk is reproduced. _
Hereupon, if the information structure of the second control 28aMaY 2008a i s
made be different fromthe information si6ucture of the first control data
area, it may becone possible to easily 20 identify the both of the two
control data areas in a short tinme. Further, if the first control data
area i s conposed of enbossnent or the like while the second control data

area has sueds angyrbetome Ehaﬁethsmmusj(3yn¥b§ﬁoddgfﬁgggpoygcopgﬁﬁ i ons
so that the physical structures of the both areas 25 are changed, the

i dentifi cathe@npbisibel bdolimaentirodaita ch 6sMYY 2006 16 & eage ¥3€t))le[gn€ne
easi er. Thus, by reproducing or recording the physical format Infornation
such as a ek stant biyidigsk co8ebtongOcdlidlt 1oe okl g SRNdh L and, di sk
production information etc. in the second control data are aV|ng(Fhe 5

pits at thenfdumest oo POosht £RBS sEBBRAOTonitl- oTRY venteq that an
erroneous identification or erronegus acf?gn gccué?%Méggafﬁééﬁaﬂth?

o " L0, e AREOR e Rl LB ERRT LI
i n which thedaddf ermt i @R f oL bRe8LdI NYabhe: #RLR 1080 She optical disk
or deci phering
action occurs when the disk is identified.
A recording apparatus according to the present
invention is provided with a pickup for reading record
10 signals from the optical disk in which the key information
for recording the data into the optical disk or deciphering
the data is recorded in an inner periphery side position, a
first control means which can move the pickup to an
arbitrary position in the radius direction of the optical
15 disk so as to read the data at the arbitrary position of the
optical disk, a second control means for performing tﬁe
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 production information
and the physical format information including the last
address during the recording operation etc. is recorded at

least into the second control data area of the DVD-R, the

25 recording structure being different from that of the first



the data is recorded in an inner periphery side position, a first control
means whi ch can nove the pickup to an arbitrary position in the radius
-direction of the optical 15 disk so as to read the data atpiBeMAq;rgmrary
position of the optical disk, a second control means for f'orm ng the
reproduci ng operation for the ciphered data in the optical disk, a judging
nmeans for identifying the first control data area and the second control
data area, and another control 20 neans for ciphering and structuring the
data to record it. In the recording apparatus, the disk production

i nfor mat i @entaed t W@bshysAred. f or nHerénponmat kba i fodydhgg tkenlsastfor
address during the recording operation etc. is recorded at |least into the
second coridepltidytiagar theof fihet DR, rahe d2% a eapedi ngndt raked ursdeRidg
different fromthat of the first 2 8 MAY 2006 17 control data area.

Her eupon, coné¢rplddgiage mears foay isentbiyposegdt hef f ar stosend r ele tdaita r@f ea
and the second control data area nmay be conposed of a wobble detecting

neans whi aleanan vidirt i tpnt heddot hf @r eas obothe ahasiss &f theWnsiber the
wobbl e exists or not. If the above-nentioned recording action is perforned

as @ i nivhiethiezathenwobbleaer@Bteeoer do@ optical disk is recorded for the
first tinme, and further if the data structure of each of the physical

format i nfor matrifor handpidve -kendiish < QUIihg RERLBR! kAN petEorm@ACh sOf
which is recorded
an initialization when a non-recorded optical disk is
recorded for the first time, and further if the data
structure of each of the physical format information and the
10 disk production information etc., each of which is recorded
in the second control data area, is such one including no
key information, it may become possible to read the 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 fof
protecting the copyright may be more strengthened, if the
apparatus is additionally provided with a wobble detecting
means for identifying whether the optical disk is writable,
a protecting condition judging means into which reproduced
20 signals are inputted, a disk Jjudging means into which
signals are inputted from the wobble detecting means, and an
output inhibiting means for inhibiting the output of  the
reproducing or recording signals from the DVD if the result

of the Jjudgement of the protecting condition does not match

25 with the result of the judgement of the disk.



in the second control data area, is such one including no key information,
it may becone possible to read the physical format information and the

-di sk production information etc. using the second control 2#§tdAaRE@A when
the data is recorded 15 or reproduced after that. Mreover, the function
for protecting the copyright nmay be nore strengthened, if the apparatus
is additionally provided with a wobble detecting neans for identifying
whet her the optical disk is witable, a protecting condition judging neans
i nto which reproduced 20 signals are inputted, a disk judging neans into

whi ch signal shar eepppdtitefgf r epplalta twebblecdedesly nGtoreans gk &dht out put
inhibiting nmeans for inhibiting the output of the reproducing or recording

signal s f:@mﬁ@ieozDvasjfﬁtrberia@aultzitaf ihed MRl Oieéaf’n(’{”r% 49
condition does not matc 25 with the result of the judgenen the di sk.

2 6 MAY 2006ndBs ArreRT @HECIME idRRArRidls 86CQRIEAT the tﬁ%ﬁz p{ﬁ&f}&a idpyention
om e

is provided with a pickup for reading record signals f optical disk

in which the Jﬂga%gsﬁépmgt kAE Ja¥a df‘sCiPQEB.i:ﬁ'thFﬁ g%tqdvz\%zfc %Ce%;ﬁ:%%o{)g an

i nner periphery side position, a first control neans t he

pi ckyp t 05 ffle ApRisk kLY, POS tHiQM ¢ ncéngréﬁdir&&n@ regiLan fnt :hé‘@eoﬁcg{aqcagi ok

disk so as to read the data at the arbitrary position o he™ opt

a second control + Jeans 9 + RGNS PdU NG Ihe; £ epnedyciyigoRgratien for. the
ci phered data
the optical disk so as to read the data at the arbitrary
position of the optical disk, a second control means for
performing the reproducing operation for the ciphered data
10 in the optical disk, and a judging means for identifying the
first control data area and the second control data area.
The reproducing apparatus ©reads the ©physical format |
information and the disk production information in the
second control data area in accordance with the resultant
15 judgement of the judging means. Moreover, the function for
protecting the copyright may be strengthened, if the
apparatus is additionally provided with a.wobble detecting
means for identifying whether the optical disk is writable
or not, a protecting condition judging means into which
20 reproduced signals are inputted, a disk judging means into
which signals are inputted from the wobble detecting means,
and an output inhibiting means for inhibiting the output of
the reproducing signals from the optical disk (DVD) 4if the

result of the Jjudgement of the protecting condition does

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



10 in the optical disk, and a judging neans for identifying the first
control data area and the second control data area. The reproducing
-apparatus reads the physical format information and the di sk production
information in the second control data area in accordance 48 tMAYt 2086
resultant 15 judgenent of the judging negans. Mreover, the function for
protecting the copyright nmay be strengthened, 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

j udgi ng neans Hetreiwkifter)0 &€PrateEdh&ignalts &e Eﬁ@‘étetxﬁd iBvahBKohudai ng
nmeans into which signals are inputted fromthe wobbl e detecting neans,

and an ouwpul behidirlel kGNP 1fOddJHY Mdd %Exhe?é)ﬂ%]lpé&ﬁcé)f tf‘f Stk
|

reproducing signals fromthe optical disk (DVD) resu 0

j udgenent +gf ghe preat ctqngsﬁgﬂgltéoq: th t esul t of
the judgement of the ggl sk. Y 2006 19 @e I na ter a\r@fe ozﬁr)én of
the presegtchPYeRk @B Wl g% re R el Yy Hescrd bed wi t ere ce to
Figs. 1 toC . Flg 1 sh gw?ra Fgﬁgﬁ const?&%tlon‘% é %&ﬁﬂ t 7 gto

the Breseabatpyanidan Eigs Zowigted NocfLhsh 3.6 trgl data &?Jk[%ﬁ coqposed

of enbossment or the e an the second con ata a

shown in Ejg. écon%a%% H;a%y%k”fggagfbgthD§Bansg%d%wfﬂﬂﬁgéﬁ%&fcale.

In Fig. 1, 1 denotes a
each of the both areas being shown by an enlarged scale.

In Fig. 1, 1 denotes a DVD-R. 2 denotes a main
information area into which ciphered data information may
10 be recorded. 3 denotes a first control data area for
recording disk production information and physical format
information ihcluding key information for deciphering 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



information area into which ciphered data information may 10 be recorded.
3 denotes a first control data area for recording di sk production
-informati on and physical format information including key information for
deci phering the data. 15 denotes a second control data areasfMAYq@Eording
di sk production information and physicapgformat information, 15 each of

whi ch has a structure which is.different fromthat of the first control
data area 3. Meanwhile, in Fig. 2, 3 denotes the first control data area.
14 denotes pits, each of which is conmposed of enbossnent in the first

R R Tt S R S SR el gl 2% s
Formed beveen iRe” or dovettdn, Srurt nir Sh8s “hlno P e oS ey s s
ccor di ng TS, FRESSr CSONEOT nIBRH G1oH ol 6555, enbt ST HEANEAN® { he
physi cal 15 mE ARG e PBRebnd § FAZa SROBr ikt FOR 50 A oRFEIHE @ sk
contgol ianrnat'on% iZFﬁg osed, of snent,. Hereupon, in the first

nb
contPol data’adraats i (PBFABL gﬁ‘ O%nﬁééﬁnﬂre\}isou&%m d&f at a

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

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

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

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



position into which the key information for deci phering the data is to be
recorded, in order to protect literary 10 properties fromillegal copies

‘t hereof, nanely to protect their copyrights. 4 denotes an optical pickup.
The optical pickup 4 reproduces and records record signalszgf #p? VD 1
using |aser rays. 5 denotes a transferziontroller. The. tran f% &
controller 5 noves the optical pickup 47n 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 notor. The disk notor 6 rotates

the DVD 1._; not afirs ontrol circuit. ,The first control 20 circuit
7 Controlglﬁﬁg %ﬁtigzﬁ pF@f&de4F° %5°ﬁraﬁ§F§Fl ort r §PPEFa5egnd SERFCdi sk
not or 6. 8ern EFS '@p anq%gfier. The anEIifier 8 anplifies the signals,
whi ch hav& 498én S EXF" By tIREWHtT Tl ™ pT txopl 3 Sr@ehbheseRraEcsAanadst r ol
circuit. The qutp tksigngts of the anplifier 8 are 25 inputted into the
second coffr dif&it ket WNighs&dSoraditi 22¢ WAsN23DE PPiiGRialrickie decond
control circujt 9 generates servaq si&gals such as focus error signals,
tracki ng &fRGS ShfhafiInatst RE 1th&@, DRRi dh a@%d r Ehenr odtshds ttiseroptbcal
pickup 4 reads the signals of the DVD 1, and then outputs themto 5 the
first contthl hinstui €OFtr Al t RdGH1ithe si ghakboughi dfhe aviegnalmit t ebicht o t he
second control circuit 9, are anal og
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 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



signals, the second control circuit 9 digitizes (nmakes binary) the anal og
signals. 10 denotes a denodul ation circuit. The denobdulation 10 circuit 10
-anal yzes the signals, which have been read from the DVD 1 to be digitized,
while it reconstructs the data such as the original inmage 2r kaic etc.

11 denotes a detecting circuit. The detgcting circuit 11 d ﬁe S 2006
address signal or the like fromthe sign #s which are 15 outputted fromthe
second control circuit 9, and then outputs it to a systemcontrol circuit
12. The system control circuit 12 wholly controls the DVD
recording/pggrodacinggapparatus. 13 denotes a nodulation circuit. The

modul ati on’ EFPEAPECERInpd ARRRE2 FRE red®dinED si §hal s (abgredmentioned
information to _be recordedﬁ and then outputs themto the anplifier 8
during t he“PREBFHFRGONSpHLALi B8 RFEL: .«d signals are recorded into the
writable DVD 1 using |laser rays outputted fromthe optical pickup 4. 25
Herei nafter, actP8Rs e tFrtDVDHSR necanteheintoortdiengDPB-RAY 2006y 22=d
/ reproduci ng apgaratus havi ng the above-mentioned constructions will be
descri bed. V¥kRnthaemgihainformesided aireto 2t kedD¥ReR £l myrtovdated-o Middr 4 he
main information area 2 and the first control data 5 area 3, the first
contr®l ciakedt37 thevéérahdcoottodl sitdomit 7 drives and controls the
transfer controller 5 in accordance with the instruction of
the system control circuit 12, at first. As the result,
the transfer controller 5 moves the optical pickup 4 into
the first control data area 3 which is located at a
10 position of the inner periphery side in the DVD 1. The
signals, which have been read by the optical pickup 4, are
amplified by the amplifier 8, and then digitized by the.
second control circuit 9. Then the demodulation circuit 10
reads the contents of the digitized signals as described
15 above, and then sends the results to the system control
circuit 12. The system control circuit 12 identifies the
disk on the basis of the physical format information and
the disk production information (disk control information)
each of which has been read from the first conﬁrol data
20 area 3, deciphers the recording condition or the like, and
then shifts to the recording action.
The modulation circuit 13 modulates the ciphered
record signals (record data). After the modulated record

signals have been amplified by the amplifier 8, they are

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



transfer controller 5 in accordance with the instruction of the system
control circuit 12, at first. As the result, the transfer controller 5
‘noves the optical pickup 4 into the first control data area 3 which is
| ocated at a 10 position of the inner periphery side in th2gDMEY 2006The
signals, which have been read by the opté al pickup 4, are anplified by the
anplifier 8 and then digitized by the sécond control circuit 9. Then the
denodul ation circuit 10 reads the contents of the digitized signals as
described is above, and then sends the results to the system control
circuit 12. The systemcontrol circuit 12 identifies the disk on the basis
of the phy8fé¢RF f g oF AMEI ONtAYF Cathef Er kthRo@RELICEd imifdirumt £ on
(disk contral information) each of which has been read fromthe first
control dafdtes &hea rRcictinghererablieneotbipngizstdicondradr aimecditke7 and
then shifts to the recording action. The nodulation circuit 13 nodul ates
t he ci pher 8§ivescepd spPgitars s( tdeoritaaZer .coxftmrl kdre Hrodul at el dacos d
signals have been anplified by the anplifier 8, they are 25 recorded into
t he mai n i Wwishmihieordnetagalck ioh tde OvD $y2temMaAYn2066 23 rusiitg Ihe |mser
rays outputted fromthe optical pickup 4. After the recordi ng operation,
t he fPrst tbat s wlitr,cuthe 7opdiiceés mintkwpntr dlss mdweed r saskerpsoitiod ) er 5
in accordance wth the instruction of the systemcontrol circuit 12. As
which corresponds to the second control data area 15
located at further inner periphery side. Thus, the optical
pickup 4 records predetermined information in the record
signals (record data), for example the last address after
10 recording operation etc.. On that occasion, the physical
format information and the disk production information of
the first control data area 3 are recorded in addition to
the above-mentioned information. Hereupon, the structures
oﬁ the both areas 3,15 are made different from each other
15 so as to be able to easily identify the first control data
area 3 and the second control data area 15.

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

20 circuit 7 drives and controls the transfer controller 5 in
accordance with the instruction of the Ssystem 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



5 the result, the optical pickup 4 is noved to a position, which
corresponds to the second control data area 15 |located at further inner
peri phery side. Thus, the optical pickup 4 records predeterm ned
information in the record signals (record data), for examﬁr@ MAY 2006, s ¢
address after 10 recording operation etgg On that occasion, the physical
format information and the di sk production information of the first
control data area 3 are recorded in addition to the above-nentioned

i nformati on. Hereupon, the structures of the both areas 3,15 are nade
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control data area 3 and the second control a ar ea rein
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controller 5. As the result, the transfer controller 5
moves the optical pickup 4 to a desired position in the
main information area 2, and then the optical pickup 4

10 reads the record signals (data information) of the DVD 1.
Hereupon, when data is additionally written in the DVD 1
also, each of the physical format information and the disk '
production information is similarly read from the second
control data area 15. Then the first control circuit 7

15 drives and controls the transfer controller 5 in accordance
with the instruction of the system control circuit 12. As
the result, the optical pickup 4 1is moved to a
predetermined position, and then the data is additionally
written in thé disk.

20 As for the first control data aera 3 and the second
controll 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



instruction to the first control circuit 7. In accordance 5 with the
instruction of the systemcontrol circuit 12, the first control circuit 7
drives and controls the transfer controller 5. As the result, the transfer
controller 5 noves the optical pickup 4 to a desired posi t'?cgnmp Kgge mmain
information area 2, and then the opticalzgickup 4 10 reads the record
signals (data information) of the DVD 1.Y Hereupon, when data is
additionally witten in the DVD 1 also, each of the physical fornat
information and the disk production information is simlarly read fromthe
second control ;data arga 15. Then the first control circuit 7 15 drives
and controf&YRE EPRAEPLr debat AdIg%erl Witk cer ghAvetunet Anchadingt mect i on
of the systemcontrol circuit 12. As the result, the optical pickup 4 is
moved to akeyrbyk? Brat Fed: pesi thenindpamakéant me vdbea riesoaddit iionaiuch
witten in the disk. 20 As for the first control data aera 3 and the second
control dat a™@eer1s thatt hEhBvDaRrangeRenitsf op fattion miysictalr eSoatathe
recorded data or the physical structures of the areas are different from
each ot herinferraipen i Andt hethasedibit tgmdurftdramt | bmf stract ones aalee Made
different 25 fromeach other, the information may be recorded into the 2 6
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information, or the informati on may be recorded in such
area 3. In consequence, 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. 1In particular, if the first
control data area 3 1is designed to have a physicai
structure similar to that of the DVD-ROM (disk for only
reproducing use) without the inter-groove pits 17 or wobble
18 while the second control data area 15 is designed to
20 have an original physical structure of the DVD-R, the first
control data area 3 can be formed of embossment. In
consequence, the function for protecting the copyright in
the non-recorded condition may be strengthened, and further
its affinity for the apparatus for only reproducing use can

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



a manner that the arrangenents of the physical format information and the
di sk production information are 5 different fromthe arrangenents of the
first control data area 3. In consequence, the function f0£ pgg}ﬁ@%ing t he
copyright can be strengthened, while it may becone easily § Ve fy the
DVD-R 1 and the DVD- ROM (disk for only Eﬁgroducing use). 10 On the other
hand, in the case that the both control ta areas 3,15 are made 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 sgructure with inter-grqove pits 17 or a 15 structure having no
wobbl e 18. 4#%&?%”?%\3%5?{“ ieFCf“héthc{??%'t thentipe @ansidivva Bheswddshgedd to

have a physical _structure sinmlar to that of the DVD-ROM (disk for only
repr oduci nF s ragendthe tplysheat - geBbheopi the1pisr owobblee Like wayl &t he
second control data area 15 is designed to 20 have an origi nal physical
structure shangedVvD-R the first control data area 3 can be formed of
embossnent. In consequence, the function for protecting the copyright in
t he non-recor dedhxongiscirdpedayabevet r eagtheretl, thed éptibel diskaf theity
for the apparatus for only reproducing use can 25 be inproved. Hereupon, if
t he pHysi calesstndigtafmapoduaene 2oHabBYu006 Phedbptecent disrmeadchnet her,
the line density, the width of
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 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/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,




the track, the physical depth of the pit or the |ike may be changed. As
descri bed above, each of the optical disk, the 5 recording/reproducing
apparatus of the optical disk and the recording nethod for the optical
di sk according to the present invention has a higher ability2f6oMAY 2006
protecting the copyright. In addition, the optical disk or the
recordi ng/ reproduci ng apparatus nmay be easily operated with 10 a good

responsibility. Industrial Applicability ri bed above, each of an
optical disk, a recording/reproducing ap s of the optical 'disk and a
15 recording nethod of the optical disk according to the present

invention, is useful as a neans which can effectively prevent illegal

copies of information recorded in the optical disk w thout spoiling the
functions of 1t he Aostowlag afipstatwy for eording irfomydtioadnducopmigalalighcranings at
all, 20 and particularly is suitable for using as a DVD or its

recor di ng/ r epnedhinformatppacainishicl Hats irfo@hdtioats RBordsbla ih ¥icoidanalayef oSG
200100946-3. 2 6 MAY 2006 27 CLAIMS 1. A recording apparatus for recording
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wobbl e such Llagﬁtréla&a(?a g?e%%éa%c%t%tihg& ﬂe%ipilgr%/ds?cti)el \(zavitﬂsriesn c% {-ogsggd main
information area, and
a sub information area,
wherein in said control data area other information including first physical format
10 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 information structure
which differs from an information structure of said control data area,, said apparatus
comprising:
15 a pickup that records data to said optical disk and reads recorded signals from
said optical disk;
a first controller that controls movement of said pickup;
a second controller that controls a reproducing operation of the data read from the
optical disk; and
20 a third controller that structures data to be recorded to said optical disk,
wherein said third controller controls a recording of second physical format information
to said sub information area with an information structure which is different from an

information structure of said control data area.



a control data area |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 information including first physical format 4@ M\ﬁ?mgati on
has been previously recorded at a predeterm ned position instead o ey
information used to deci pher the data infegmation, said sub information
area being configured to store second physical format information with an

i nformation st - [ i s, fram an.j nf.or i.op structure of. said
control dat a%?g g?eté&?gf%m’ g%%télg 8f éulglgn b %‘%ﬁ"}s?aﬁdg‘?puf@jlr@stkﬂ? %ﬁ?&edﬁ f ar“ér(‘:tBPItSTs
data to said optical Y%sk an&i1 reads recorded signals _from_ said optical

di sk: a firsPPuealdish vaen ssidfirg santroller detseisaiesedee ebd wopblekup: a second
controller that controls a reproduci ng operation of the data read fromthe
optical disk; and 20 a third controller that structures data to be recorded
to said optiéalngiesprdinggnpaegiys afglaim; hiwherein said ifferentdaformetien strycseres di ng

of second physical format information to said sub information area with an
i nformation §PPPEseH Gftgrsmbarangerpniiad phytical fgmaninformationmat i on structure of
said control data area. 2 6 MAY 2006 28 2. The recordi ng apparatus of
claim1, Wherein said optical disk is detected to be a witable optical

di sk when sai d]:fi rst controller_ detects a presence of a wobble. 3. The
recordi ng apfaltgeordine apparatiy of glptey b whezein spidikeyriafosmetionds ervittad; fapm said
structures conpri.se a different arrangenent of physical format information.
5 4. The rec?.)‘%ﬂ%r%‘ﬁél"‘é?%s of claim1, wherein said key information is
omtted fromsaid

5. The recording apparatus of claim 1, wherein disk manufacturing information is

10 recorded in the control data area and the sub information area.

6. The recording apparatus of claim 5, wherein the arrangement of said disk
manufacturing information and said physical format information differs in said control
data area and said sub information area.
15
7. A recording apparatus for a recordable optical disk having
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 light,
a control data area located at an inner periphery side with respect to said main
20 information area, and
a sub information area,
wherein in said control data area other information including first physical format
information has been previously recorded at a predetermined position, said
predetermined position corresponding to an area on a read-only disk at which key

25 information used to decipher the data information is recorded, said sub information area



sub information area. 5. The recordi ng apparatus of claim1, wherein disk
manuf acturing information is 10 recorded in the control data area and the
sub information area. 6. The recordi ng apparatus of claim SSG\Aﬂﬂ%@ t he
arrangenment of said disk manufacturing information and sai si-cal
format information differs in said controhy data area and said sub
information area. 15 7. A recordi ng appar at us for a recordabl e optical disk

MR R O R N Tt A e
information is readalﬁ %[ ? ég | i ght, a control data area located at an
i nner peri phefSrcRFGEng éHl #e ff@B’c an pigpmatiompisuctaty phsaid santrehdair @xea, and a

sub |nfornat|on area, wherein in said control data area other infornmation

i ncluding firsgid mdl@mapp@natmcommlrsmgrmtu on has been previously recorded
at a predeterm ned position, said predeterm ned position corresponding to
an area on a readacﬁnkt;de@c&ktlmt detkdts Whither adopticd] diskes b amitabtesbtical @sigi pher
the data information is recorded, said sub information area 2 6 MAY 2006 29

bei ng conji gured h@e@h@rdete&@m@sﬂdd%&yssgamaéubfiﬁbﬂﬁénoh'afearamt' on with an
information structure which differs froman infornmation structure of said

control data area : tector
Chat  det ect o whet hamid Hus el fecid BURBAToH R FRGRG SR AP e AT e
second detector that detects id.sup informtio rea; andawrlter t hat
wites secondHh 588‘]104@15 d%? PSF%’EWS’H“’P Q@% i nformation area
when said optical disk is detected to be a witable optlcal di sk.

8. The recording apparatus of claim 7, wherein said optical disk is detected to be a

10 writable optical disk when said first-detector detects a presence of a wobble.

9. The recording apparatus of claim 7, wherein said different information structures

comprise a different arrangement of physical format information.

15 10. The recording apparatus of claim 7, wherein the previously recorded other

information in the control data area is permanent.

11. The recording apparatus of claim 7, wherein key information is not included in
the sub information area.

20
12. The recording apparatus of claim 7, wherein disk manufacturing information is

recorded in said control data area and said sub information area.

13. The recording apparatus of claim 12, wherein the disk manufacturing information



8. The recording apparatus of claim7, wherein said optical disk is
detected to be a 10 witable optical disk when said first-detector detects
a presence of a wobble. 9. The recordi ng apparatus of clain1§, nh?rein sai d
different information structures conprise a different arrangeé% A 008
physical format information. 15 10. The reggordi ng apparatus of claim7,
wherein the previously recorded other information in the control data area

i s permanent e.recordin aratus of claim,7, whergjpn k

it ormacon- Fad ds PRREGRGRN R o ARRERN FrBr sknPoludatret dotes Fp the
recordi ng apparatus of c¢lajm 7, wherein disk manufacturing information is
recorded in gbﬁkdnew?‘?tﬁ‘imgj ormgtien anchtheghygical fprmatinformationinghestb 13, The
recordi ng apparatus of claim 12, wherein the di sk manufacturing information
2 6 MAY 2006ldormaiies ar¢de physical format information in the control data
area differs fromthe disk manufacturing information and the physical
format information in the sub information area.



