; $UR' e3e"C @D EJPGEGTGa2 8 MAR 2003 1  SPECI FI CATI ON  OPTI CAL DI SK
APPARATUS FOR PLAYI NG BACK AND APPARATUS FOR COPRYI NG OPTI CAL DI SK éuﬁ
METHOD OF PREVENTI NG | LLEGAL USE OF OPTICAL DI SK 5 Technical Fi el d 4ThAR 2003
present invention relates to an optical disk, an apparatus for playing back
and apparatus for copying the opti cal di &, and a nethod of prevensing an
i1l egal use of 10 the optical disk, in particular, relates to a circular

optical disk (recording nmedium in which record signals suc Wﬂ
voi ces are ciphered and recorded in order to protect their WﬁM‘“mmmn“
agai nst illegal copies thereof SEREIFECHRI®Nparatus for pla Dack

copying the optical 15 disk. Background Art In general, in a DVD di sk on
the market, in which a novie, nusic or the like is col I ect ed (recorded),

dat 20, DRI TS 4 FRSoN PEEEIOS MM Ak Aspitptescd and
Thus, when tﬁ@RE9@P§F§§ pETBFé§e31§§gﬁN§sMﬁg%iDbé% S%&ngﬁ%?ﬁé DVD pl ayer
pl ays back it by readi ngLkEgALNUSET®F OPTIERE dd$ki n a subal tern
i nformati on 25 region of the sane DVD di sk, and deci phering the ciphered
nunuddiousuim- 2 8 MAR 2003 2
Technical Field
The present invention relates to an optical disk, an
apparatus for playing back and apparatus for copying the
optical disk, and a method of preventing an illegal use of
10 the optical disk, in particular, relates to a circular
optical disk (recording medium) in which record signals
such as images or voices are ciphered and recorded in order
to protect their copyrights against illegal copies thereof,

and to an apparatus for playing back or copying the optical

15 disk.

Background Art
In general, in a DVD disk on the market, in which a
movie, music or the like is collected (recorded), data
20 information such as images, voices or the like is'ciphered
and recorded in order to protect its copyright against an
illegal use thereof. Thus, when the DVD disk is played
back using a DVD player, the DVD player plays back it by
reading key information recorded in a subaltern information

25 region of the same DVD disk, and deciphering the ciphered
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~data information using the key information to reconstruct the original

i mges, voices or the like. Hereinafter, a conventional DVD-disk and a disk
player of the above-nentioned type will be described. Fig. 12 is 258 aMAR 2003
per spective view show ng a rough construction of the above-nentioned
conventional DVD disk. In Fig. 12, 101 denotes the DVD disk. 102 denotes a
mai n i nformation regi on of the DVD disk2101. Data i nformation such as

i mages, voices or the like is generally“ciphered and 10 recorded in the
mai n i nformation region 102. 103 denotes a key information region which
records key information for deciphering the data information recorded in
the main information region 102. The key information region 103 is | ocated
at an inriéat %eﬂpﬁﬁéﬂﬁtéﬂﬁaW?ﬂ?ﬂetbﬁD%ﬁ%k19§9rmfglﬂqgtQJI€§OES§FE§R

di agram showi ng, a_ rough construction of the conventional DVD player. In
Fig) 11, tha evheiealihBagee, dvelcsfo Ry itherikikap al so, which records the
dat a |nfornat|on such as inmages or voices to be played back. 104 denotes an
optical pickupH@nethafeals 20convEndricdrs g @igkhen@m@)dlsk pdavesing a
| aser ray. 105 denotes a transfer controller which noves the optical pickup
104 in t hefrabdeakbdveenengdosfed Heym/Dvél tkbe0 descrditaet. t dFi®adl? hésrecord
signals at arbitrary positions on. the DVD disk 101. 106 denotes a di sk

nmot 6F whi & h pextspest DFe t vd e@VDstiosii ng0la IYuglenateesstarddtrisin coft r bhe
~circuit 2 8 MAR 2003 3 which controls the optical pickup 104, the
transfer aibotveohkrtidfbdarmbrihentisckabotiiD 186sk108 denoFkg. an2gnploli er

whi ch anplifies the signals which have been read by the optical pickup 104.
109 denotésnatsscdiite cOVIr odiskai rcul02i riemoteh a headut pihfergasisnof the
anplifier 108 ' are inputted. Based on the signals, the second control
circuit geegieahesofSette sDYDaldiskiclLoas. f ochst&r riof £ stmgted én olsuldhacks ng
error signals, which are required when the optical pickup 104 reads the DVD
di sk 101, imageshenvoutpst so20 them Lokkheifi rgeneoallgl eiprEred10dnd
Further, the second control circuit 109 digitizes (mkes binary) the input

sign@l s ofc@balied iiPehelhdidenoifermd tdIPHE PN G2 CUi b3 WIbbtagabyzes
t he signals which have been read from-the DVD di sk 101 and digitized, and

reconstrugbs Uberdidatibn | DEGHBRL i i SHICheddrdRe REYIIiRAHo nRGRT OfofUSI C.
111 denotes a systemcontrol "circuit which controls the whole DVD pl ayer.

Her ei ”aft&émﬁﬁék@ﬂé of htheq VP Dhﬁfé%mﬂ%\{bﬂg theo2bRwe- FRNt tRBEOnain
construction wll bé described. Wen the DVD di sk on the market is

pl ayed bagkeophatiof! reliBn! WS erTﬁan@g;l 81 ok i STy dhes £ T st
located at an inner periphery side in the DVD disk 101.
15 Fig. 11 is a Dblock diagram showing a rough
construction of the conventional DVD player. In Fig. 11,
101 denotes the DVD disk shown in Fig. 12 also, which
records the data information such as images or voices to be
played back. 104 denotes an optical pickup which reads
20 " record signals of the DVD disk 101 using a laser ray. 105
| denotes a transfer controller which moves the optical
pickup 104 in the radial direction of the DVD disk 101 in
order to read the record signals at arbitrary positions on .

the DVD disk 101. 106 denotes a disk motor which rotates

25 the DVD disk 101. 107 denotes a first control circuit



_circuit 107 in accordance with the instruction of the systemcontrol .
circuit 111 so as to nove the optical pickup. 104 to an inner periphery
side in the DVD disk 101. The 25 signals which have been read by the mar 2003
optical pickup 104, are 2 8 MAR 2003 4 anplified by the anmplifier 108,

and further digitized by the second control circuit 109. Then, the contents
of the signals are read by the denodul at on circuit 110. The nndulation
circuit 110 sends the results to the system5 control circuit 111. Then,
the systemcontrol circuit 111 outputs another instruction to the first
control circuit 107 again, if the read contents do not include the key

i nformati g t fo ti rs rdi io 03 e Fi

Thus, the ?ﬁg%gfgﬁnggﬁ %%Ilggg g%tl ?ivgﬁﬂ¥8ﬁ% ?%é f|&§§ cé% r5%80|rCU|t
107 so as ¢t ti hcku 4t re.i.nner sition_in the DVD
di sk 101, agﬁﬂgﬁgﬁg?hégg gl%f%?hﬁt?%%gl sé%?cﬁgg Th&%% é?ﬂ?gﬁﬁai?%n
recorded in J nne rtion.of..the DVD di sk 101 foun t repeati ng
t he abovefgl rﬁ’ﬂ%lle(ﬁ dhg%f BRELa61ERat ehésﬁgrﬁao]rﬁm‘f]i‘bﬁh 5 V@ag’ ti;y d
denndulat [ cui tem trol IFCUIt 111 detects that

t he nodul M() %lPE&lca ﬂ?*ﬁ@??eiéafhe ﬁ@@ gﬁp8|%ii%n58?°P e V- TR sk
101, _the transf.er controlle 5 is.driven by the t con roI C|rcu t 107
20 i R acchrd v&??Ptﬂ%lFﬁs%BGcﬂWﬁPqﬁ g %&%t%&1£gﬁtﬁﬁp ditfedi 11881 so
.as to nove the, opti pi ckup 104 to_an outer periphery side. Then, the
optical pPERuptThY t%@ﬁds t hase chH §E§mﬁ¥9? The th& nSEFPRE M 3kgi on
102 of the DVD disk 101 (see Fig. 12). Because the record signals 25 are
generalIyQﬁHQH%QHEGQﬁﬁﬁﬁﬁslﬁ%@%osﬁbﬂﬁﬁ§so§u95| gg fogug pERoXoFiMmaigynal s
cannot be obtained if the record signals are played back as they stand.
However, ©ke EEBEKANG gRBFSrcatirabieci phdre pEret heeReyrpdf orlveRi dme whi ch
i's recorded in the key information recordln regi on 103 and has been read,
is 5 usedoPtHERl thec iR a¥ ¢ads ckreuPVD1 @Sheépéheﬁgdtﬁéeme@MﬁPQﬁ%nals
of the main information region 102 using the key information which has been
readOso aghed riax dise riitst heonkrgl nalrandtnéPital Fragdedat £her sesiand dat a.
However, in the witable optical disk such as a DVD-R 10 or the like, a
copy of tkendgdlalcidiasktray 0¥e dagikyzpsodimaliedy ipyivg tites subghtter n
information region, too. As a physical nmeans for preventing it, there has
been propesemhasiecoi amtlou tveréor nl b0 hdendheer aatienndpiletionslof dopiteans
of pre-pits in the key information region. 15 The above-nentioned pre-pits
wi |l be desdrdtbheanailyyheseftdreensbghal i ghie¢h Fhgve 9bekawsrerdefronn tite ch i s
made by cutting a DVD disk 1 on the market along its radial direction, and
the recor@viny ddmsdi t 101 ohntihedigibimal omhdermssdaondtrddiygs & hd heldtef t
side is the inner periphery 20 side of the disk, while the right side is

t he1dut er ipefcayderiorsi dechf ahe tliskorbgieaponind@ederat emuaimain 111
information region (main recording region), while 33 denotes a key

i nformati elencaeny dang ysegmorcorttrd heeird@it ddviehescdnttxsdlkeyhenfwdiolsd i on,
which is recorded in the key 25 information recording region 33. 44 denotes
a main dapwp player.

Hereinafter, actions of the DVD player having the

above-mentioned construction will be described. When the

20 DVD disk on the market is played back, at fi;st, the

transfer controller 105 is driven by the first control

circuit 107 in accordance with the instruction of the
gystem control circuit 111 so as to move the optical pickup .

104 to an inner periphery side in the DVD disk 101. The

25 signals which have been read by the optical pickup 104, are



2 a MAR Zoos 6 which is recorded in the main information region 32.

Al t hough the main data 44 such as an inage data or a nusic data is

ci phered, it can be deci phered by using the first key infornaﬂtﬁkaS. 5 &g
denotes a witable DVD disk (DVD-R disk). In the main informationt P¥ifol®&o
of the disk, signals can be freely recorded. 46 denotes other key
i.-nformation (second key information) whuch has been previously fornmed by
means of _pre-pits instead of the normal “key information. The 10 ot her key

i nformati on has been previously recorded in the key information recording
region 33 of the witable DVD disk 45 in such a manner that it cannot be

rewitten. The second k i nf or ,on 46 s a dat ich is not avail able
for the u?@pg'ﬂ’ﬁ“&qogﬁ%rﬁ‘& t?fépﬁ‘i%ﬁ@if. e RRC tﬁb‘-’\l@%nﬁlgﬁatké?d by
qtn‘_@ieci her _t he ci pher, of az%/qthe mai n data 44. Meanwhi | e,

i nformation canno
the cont ef’® iSEIHE RAMCERL aChECHCol®Sd | ntheRy nBhA FRRSertsi @f rtd on 32

of the witable DVD disk 45 are quite as sane as those in the main data 44
of the orisdigha@lsDverei siead 2y Hohevedenedehatiosomigiruitht ddds t o Hay
back the witable DVD disk 45 using the above-nentioned DVD player, the
second kejrodwl@tian osizeuidcol 48d sendse Wey iresorliest | ba rigwer dgivagamegi on
33 di sposed at a predetermined. position in the inner periphery portion of
the writalsonted Zeircwlittklid. t hdhenavdilieabs vstem acohkcthli sidicufidr €ritl f r om
t he 2 i MAR 2003 7 original data for deciphering the cipher, as described
above. Thendfimts awebhef titstunaviiomblte kidyei dfiasiat contisl usdd;cuile
ci phered data cannot be reconstructed to the original and nornal inmage
si gnal s odOVoi ggadngnadlfs. the read contents do not include the key
information of the key information recording region 103
(see Fig. 12). Thus, the transfer controller 105 is driven
10 by the first control circuit 107 so as to move the optical
pickup 104 to more inner position in the DVD disk 101, and
then the key information is searched.
The key information recorded in the inner portion of
the DVD disk 101 is found out by repeating the above-
15 mentioned actions so that the information is read by the
demodulation circuit 110. If the system control circuit
111 detects that the modulation circuit 110 has read the
key information of the DVD disk 101, the transfer
controller 105 is driven by the first control circuit 107
20 in accordance with the instruction of the system control
circuit 111 so as to move the optical pickup 104 to an
outer periphery side. Then, the optical pickup 104 reads
the record signals in the main information region 102 of .

the DVD disk 101 (see Fig. 12). Because the record signals

25 are generally ciphered, normal image signals or voice



5 consequence, it is designed that the illegally copied veritable DVD disk
cannot be played back. Although the illegal copy can be prévented in the
ordinary apparatus as described above, it is probable that the keyg mar 2003
information as well as the data information is also 10 copied into the main
information region by using a renodeled drive or the |ike. Hereinafter,
there will be described such a case thag not only the nain data but also
the key information is copied and recorded in the nmain information region
of the veritable DVD disk. 15 Fig. 10 is a view showng a read only DVD
di sk on the market, which is the original of copying and has normal key
i nformati ly\e 140 3 t t e

0 SRR JBhirdtl O S B a1 2 Sallel st RO kY eq |

i nformati on~“and the contents o ver disk ont

whi ch a .S, Si i ke I ol t Led to the main

i nf or mat ?g\éc%eg%nftﬁﬁg s%%éi n I'—I]?Og’.,é‘i%?’ blc'“;?’% g?é?cﬁ%&négﬁnagﬁa izt aﬁ& t he
first key ,nf.ormati of riginal. DVD disk 1.is_copied.,and cor ded
in the rnaldﬁc’lj‘%]h ggr} r?af{lofﬁ%rheegi%eyﬁ %&I?%El?fé’r i‘%irélb(::(té b@ﬁﬁ?‘gﬁgﬂg)lﬁl %ﬁ@ugh

t he second key i nf.ormation 4 whi ch.i s original key information,
has 5 akeN SR A F EretRbudl FERLeE Ad8 PR RN B e | o

recordi ng regj on of t witab VD di sk 45,, .the second key information
46 ig t he'Gf&vai | ues’daggef € %Lfejp% Phg SERE S aljo$ ARE WRBSTS nFBRmat i on
region 32, as described above. 5 In this case, it is,inpossible to decipher
the main JSCRTAN SHGTRLS R Sdiso bR Koyt HGRHed Port o1 PROLIS U BLRE DS

pr edet er m ned fosition, However, it is possible to deci pher the cipher, if
the first kKeey IMFrmation ¥BichcdtadPrADt FEafhi $C i Afortfat FBROREEFBART32,
which is not 10 | ocated at the predeterm ned positjon, is used.

Her ei naf t €8 OF/ENAY 12Tk R} bt g Fr e caseveha® @da%@ritabl e DVD di sk
is played back using a DVD player with reference to Fig. 3 for the

| at er - ment | onedloHMEH nerit Bheorwaikpblpeoptdsapt dimkerUdn dora t RED-R
conveni ence' sake. In 15 Fig. 3, at first, the transfer controller 4 is

dri ¥€n byotthether shiksont PolCoran® e theaciridkmcedbiskh nae Hecordsédkit rol
nmeans 9 so as to nove the optical pickup 3 to the second subaltern

i nf or mat | Fodegiesh bywceering the subelitersr pdagedrionsixkgiodni heooVvD di sk
1. The optical pickup 20 3 reads disk information signals such as the disk
type i nf oAsat Rorplavell pati rieard ifofror pueventdhgt hit £ i rdtersubhkserlpeen
information region, which are stored in the second subaltern information
regi on. Thpeogicgeal sswarte.a amgihdd et bfotheotingt | inforbat fom theeyiohely
contents of the ~ ' 25 signals are detected by the denodul ati on neans 7,
and then by2 @Ry e-Ditxdged tiye they diskoynaigiony negnen 14. I n

accordance with the read positional information of the first subaltern

i nf @admat i on redihen, abbeesrpentdonedt rmteredns 9iddd bhée deiscstibeant wbthneans

6 drive the transfer controller 4 and
reference to Fig. 9. Fig. 9 shows a section which is made
by cutting a DVD disk 1 on the market along its radial
direction, and the recording condition of the information
therein. 1In Fig. 9, the left side is the inner periphery

20 side of the disk, while the right side is the outer

periphery side of the disk. Hereupon, 32 denotes a main
information region (main recording region), while 33
denotes a key information recording region. Further, 43.

denotes first key information, which is recorded in the key

25 information recording region 33. 44 denotes a main data,



5 make the controller nove the optical pickup 3. Thus, the disk control
“information, which includes the key data of the first subaltern information
region located at the normal position, is read. However 10 system for
information information disk on the of which is , in the convent? 8néAR 2003
pl ayback system or copy the DVD disk, if each of the ciphered data such as
a novie or nusic and the key for deciphgring the data information in the
DVD market is copied to the DVD-R or R69 di sk, each a user-witable DVD
disk, it is probable that 15 the ci phered data informati on may be
deci phered to be played back on the basis of the key information which has
been copieggy t@g veritabl e, DVD di?f' In.conseqyenc%? in the conventiona
system t Re¥&exitdt s TEFOR & %r o ehtthafain ed AT UIAL A t FEDBAD didk or
ot her opti_cal disks,, which 20 jnfringe the copyrjghts, cannot be )
ef fecti velz\ﬁ'%ﬁ\pé\ﬂzhtf&ﬁ B3| 9_ERe 4 SUeRS Gt THB2 PR edBRE PAVENTIWHS s
achi eved to solyve the . conventional_ problemdescribed above. The probl em
to be 25 §atded § sCiBLPFedr ddtarBpthearegivhered iparaing the firs MAR
2003 10 playing back or apparatus for copying the optical disk, or a nethod
of preventi€Yy Efqunadgan of the optical disk, which can effectively
prevent the illegal use of the DVD disk or other optical disks physically
or elPectrical | 5 59emeEds i Af Miigeablae D¥opydight (DER-Bptdiesk) di sk, e
apparatus for playing back and apparatus for copying the optical disk, and
a nmet hod &Rigy ebBRErRgLAAD; | TGP usE oP ft Heheptdicd, disdknadscosainnda o t he
present invention which has been achieved to solve the 10 above-nenti oned
probl em &redlohdzaeondddy char denotiesedtirer hkeyt haformeitide oseasind he
followi ng el ements or a conbination of any ones of the elenents. (1)
Whet her akeyptinfdrmitsion)s whichbhesobesn praviedgky formedobgameand t h
anot her di sk signal than disk 15 control information. (2) An alteration of
data i s prdveptedpbysphysitead yoforttheignarsaial key n inffoatmstiicon r edihen
i ncludi ng key information by neans of pre-pits. (3) An alteration of data
I S foeventoatheyy Jdysinébryallohormdsigbaesubrgvious lportéecnrdadaiaulidid ern
information region including key information. (4) A second subaltern
i nformati dey eghformatponvirasbding immndorsi d8 poSi tthen whitabpar ildan wth
a first. subaltern information region, and di sk control information

disk 45 in such a manner that it cannot be rewritten. The

second key information 46 is a data which is not available
for the use of deciphering the cipher. That is, the second

15 key information cannot decipher the cipher of any the main
data 44. Meanwhile, the contents in the main data 44
recorded in the main information region 32 of the writable
DVD disk 45 are quite as same as those in the main data 44
of the original DVD disk 1.

20 However, even if someone intends to play pack the
writable DVD disk 45 using the above-mentioned DVD player,
the second key information 46 recorded in the key
information recording region 33 disposed at a predetermined.
position in the inner periphery portion of the writable DVD

25 ° disk is the unavailable data which is different from the



.25 is divided and stored in the regions. 2 a MAR 2003 11 (5) Key
information is stored in a first subaltern information region, positional
information of the first subaltern information region is stored in a second
subaltern information region, and regular key information 5 is i dcdnMAR; 20
by reading the positional information. Mdrre concretely, according to the
present invention, (a) an apparatus forgplaying back an optical disk having
a groove; which includes a nain information region in which ciphered data
information is recorded in the groove, and a 10 subaltern information
region for recording disk control information including key information for

deci pher I b1i6a 12l b1 FIR (bt e i AGher | eoflnbd 1haL dedgelydas (D

a protective condition judging nmeans for” ju

Lororont i oye. Pr ARG BpapYLE Obhe OllRh 130phiIC (AR, MM STl 18, O oK

control i mat i on when data Tnformation 1§ aye i sk

j udgi ng an rj i et her, the optical, disk is veritahle or_not on
t he basigﬁ%fag%ﬁértﬁ%?é?%%??%ﬁgtﬁgkatﬁgp R %%nFFSPnFﬁFBFhﬁgigﬁ’ Bf the
data information,is ayed back, and (d) a.disk 20 playback eventing
means foropteVenti r?é‘pci h OBBF?caﬁm%q%k F%’Bﬁ'nlﬁei% pPayEd %kﬂ? it 18
judged that the data information is ﬁrgtected by, t he, copyright by the

protect i VERBRATERGR” j udhi nySnmeRRSTERE; tERRL| tlyed 1hiRIhRY ot PR L di sk
is veritable by th i sk judgin ans.. 25 t he optical disk used herein,
for exanﬁ’l’re’;t%g%\?iﬁgg 82515 H%Rng’éong’elfléﬂ Gkeal di sk may be mentioned.
In the apparatui for 8Ia i ng back the optical disk, it is preferable that
the disk pl aybAtkPerEdenti®g br €084t sC#Re Rpt PEgVeditsd f £Bm Bt ng

pl ayed back by reventing the data inforpmatjion 5 troq1bein%§%)ciphered.
Meanwhi | @XEHIZRE BPParatys v fRIGFHedadRovRe dft icaPr@bably tthat
preferable that the disk judging neans detects at |east one of (a)_ whether
t he gr ooViehe skpyobnfesmatirnaafobisild @5 fdie dabe vididraratinn sibaleen

i nformation
10 copied into the main information region by using a

remodeled drive or the like. Hereinafter, there will be
described such a case that not only the main data but also
the key information is copied and recorded in the main
information region of the writable DVD disk.

15 Fig. 10 is a view showing a read only DVD disk on the
market, which is the original of copying and has normal key
information only. Hereupon, Fig. 10 shows such a state
that the key information and the contents of the writable
DVD disk on the market, in which a movie, music or the like

20 is collected, are copied to the main information region.

As shown in Fig. 10, both of the main data 44 and the
first key information 43 of the original DVD disk 1 1is
copied and recorded in the main information region 32 of
the writable DVD disk 45. Although the second key

25 information 46, which is the original key information, has



.10 region is provided with a sub-groove portion which connects a

predeterm ned portion of the groove to an adjacent portion of the groove or

not, and (c) whether another subaltern information region provided on the

optical disk, which is different fromsaid subaltern infornmatiorp g earom is

15 provided with a code indicating that the optical disk is veritable, or

not, (d) and then judges that the opticgl disk is veritable if at |east one

of the wobbl e, sub-groove portion and the code is detected. According to

the present invention, (a) an apparatus 20 for copying ciphered data

information recorded in a first optical disk to a second optical disk of

veritable (S i t Lt i J LRI 10

regi on fo]rote)régicoprIELjél1‘?11\{;{"4;"%iiéy c?gﬁélfg%tddg% ?ﬁ%o?@igﬁfggﬁggigﬁbge%ﬁm&

i nformati .egi 0R.f r dj [ C rofs ipf gremat Lon 25 i ncludi ng key
| 93380l 083l Qe T a6y dlupgrdisk cAph ods it QETRLLRD 25, aehudidg

informatio or deci phering the ciphere ata 2

i nformati QQ,c i racterjzed, in dqt . 1.ncl s (b .ot ect.ive

condi ti ongﬁdfggr?nr?gqﬁoélan%ef%% jgﬁégiu%%%t\ﬂ%‘e]taf?ére t acejt?%afa}i ﬁ?gﬁﬁéﬁr&ﬁlgi dhe
protected by _a right. or, not_on_the basis_of .the di,sk cqntrol

P formmt | OREmaT e HRuC T Phet 05, P88t Bopraa, Sanierer e @basny
preventin ns for preventing the a [nfqQqrmatjon recorded in the first
opti Cal d&?k%&m%ﬁﬁg Jt?op‘isedlq?%o?ﬁgﬁ%ctﬂdgﬁﬁfpbﬁlr 5?‘§kmiafmi daté 4fdged
that the dat.a i nfqQrmation ig pwtecég}%%the copyri ght bz t he protective
condi ti onYSd&§ nd-Hearkecad AskEie OEME ¥k 1sed hereFRd 8L exd®le, a
writeonce optjcal disk may be pentioned. In the apparatus for copying the
opti cal dp§%dﬁ%teli“§“5rdef AL PRat t hEOHSIIReopyt br eb®nt PR§SABARS flevent s
the data infaormation frombeing copied by preventing the data information
from bei n§eE3PREG pidLedCiRRedpt i ddl Fhsk Jirmb t X% dpferaeddrn nd3to the
present invention, including (a) a main information region for recording

ci phered d8CRTdechr it tBR, Naimhiphornatdana 1edommBRon Whighechsdaetin a
recording layer within a 20 groove extending along a spiral track, in such
a mafner tRsetere adatdhe mr sghineth Pesiehanusiagubeght, (b) a first
subaltern information region |located at an inner periphery side in

compari son w t Heednafiten nfthemei vhll begidascrided cjuch secoadesibaltt er n
information region 25 | ocated at an inner periphery side in conparison wth
the 2 gavARXErElelPYD réiskubal pdeyednt@aiatioing egyi BUD Pdaybar adtdri zed
inthat (d) a disk control information recorded in a subaltern information
regi on of r&flegmthamnity djitg.cal fhskthe babernnedtfonerdbBnbgdémpnéd 3t ort he
first subaltern information region, 5 by dividing disk control information
i ncl udi ng4kef | tiier ppesentf dnveedijrer fog the datrerdanifesrawt | ake nt o IThwo
parts, and recording the parts in the first subaltern information region
and1the sé&dgnd 3ubakt drinsitnf otlnat itornsdgironconespelér vdl \is 1drigethby
optical disk used herein, for exanple, a witeonce optical disk may be
menti onedthe first control means 6 in accordance with the second

control means 9 so as to move the optical pickup 3 to the
second subaltern information region located at the most
inner periphery side of the DVD disk 1. The optical pickup
20 3 reads disk information signals such as the di.sk type
information and ©positional information of the first
subaltern information region, which are stored in the
second subaltern information region. The signals are.
amplified by the amplifier 5. Further, the contents of the

25 signals are detected by the demodulation means 7, and then



In the optical disk, it is preferable that the disk control_information

i ncluding the key information for deci phering the data information is
recorded in the first 15 subaltern information region, while at |east

- positional information of the first subaltern information region ¢8 MAR 2603
recorded in the second-subaltern information region. Further, it is nore
preferable that the disk control inform#ion in the first subaltern

i nformati-on region and 20 the disk control information in the second
subaltern information region are forned by neans of different recording
met hods to each other. Meanwhile, in the optical disk, it is preferable
that . thgudigedd clopt tble idif sk mauidgiinign dwnd i 181 subrl beeBrdanicl af@i i on
region is forned by neans of pre-pits. Further, 2 S MAR 20U3 15 it is

more pref enabl eebiat pbBetdbsilconhEeknbionmBbEONhE ther secang, Subald ern
information region is forned by neans of a laser trimmng process. Because

the |aser ;HiHJPHAE 0 06RYL 7BN RAcPesELEREd hedl as, hge
conpl et ed,l 5 key inforna??'on of tﬁe copyri gh?giﬁcaier%ae% di gk ?1%8 the

informatien,g4cC. b AbsAsr ecoifede fRAL l%l?aélfé%é.r?a ofk £&1 PL Wy ta%bc{ i60n

type according to the present invention, Inclu a main 1 nforma

rogi gn fonaieraudl ngoftebeied dpi taler gBLLRm L WLC, (herdata 10

information 1's recorded rn"a recording | ayer wt a-groove exténdi

Coondus Bk | cEREEo1! B ASMINNL AL Sho (e LRLOWRY | Qpginee

read using 11 ght | tern I nfformation i on

i nner peri.pheryw.side in IS i h i n 4 nformati.on, 15 .reqgi.on, and
(c) a seclg?l1 s?ﬁ%‘sgerﬁqb%?or%?’a i%r%fgeéé&o%lq%oc 4t &r?ciah%eec} ﬁbtrl y
side in cg ri.sQn wi.th the first .subaltern information region, is
characterng %%ﬁhﬂ%ﬁé%%ﬁ’cﬁ%kF%%%trol information recorded in a subaltern

information regjon of a read.only optical djsk.is prevented 20 from bei ng
copied to the Q%ﬁv%ﬁﬂmﬁ?egﬁei&@ﬂ¢%ﬁ?%ﬁP?LgP6ﬁYQF SYEF S AT i OB mat i on
regiQn, by providin subgroove .porti pon, which connects a predeterm ned
por tPon of tsljf§“br388ea}flbea VA E&é%t' pbf t ISP OfhetlyR ofidhened helatas 1 st
subal tern i nformat, on rg?ion. As the optjcal disk 25 used herein, for

exanpl e, &NHOHRGRE opffial adi sk Bee  9rg MARiTooFNS nEhei oy

information for deciphering the datg information in the DVD
disk on the market is copied to the DVD-R or RW disk, each
of which is a user-writable DVD disk, it is probable that
15 the ciphered data information may be deciphered to be
played back on the basis of the key information which has
been copied to the writable DVD disk. In consequence, in
the conventional system, there exists such a problem that
illegal uses of the DVD disk or other optical disks, which

20 infringe the copyrights, cannot be effectively prevented.

Disclosure Of Invention
The present invention is achieved to solve the.
conventional problem described above. The problem to be

25 solved is to provide an optical disk, an apparatus for



According to the present invention, a nmethod of preventing an illegal use
of an optical disk having a groove, (a) which includes a maih information
tregion in which 5 ciphered data information is recorded in the groove, and
a subaltern information region for recording disk control infor matifo MAR 2003
including key information for deciphering the data information, is
characterized in that it includes the stgps of (b) judgi ng whether the data
information is 10 protected by a copyright or not on the basis of the disk
control information when the data information is played back, (c) judging
whet her the optical disk is veritable or not on the basis of other

e ; ; i ) q . ; h
%Bt ?%ZF“ i e ¥ Egsﬁéﬁ%‘% La&?atgtﬂﬁﬁﬁ‘?ééﬁgirag?gh%n) gﬁﬁﬁ?vﬁtné?%%a&ﬁct ed
DYed her ot hfEbodlSr BE USRS U il EodFLLIER: i M BotEAT dhesk
t he nmet hod ,of preventi ( t he itlegal use of, the io 0 Fical disk, it_is

pref er abl "RHGE R oﬁf{] GHLYELY PLESERVentRt FHORPBE 59! 8feFBackVBy

preventing,fhe data ipformatjpn from heing, deci phered. Meanwhile, in the
ethod of W ekel ngLhRE | TPELa L uSBS | BBYSPCRLAY dosk o1 eCkEisn bl e abi e
that the other 25 information than the disk control information is at | east
2 d MAR zooigly HREriRgeschhPNEBPNELLIEE -set of (a) whether the groove is
provided with a wobble or not, (b) whether the subaltern information region
i s provided wi tfa RE-SFrloodéShor t3n 2RREER tadnnEer s Rl aicuet Bagkneand
portion of the groove to an 5 adjacent portion of the groove or not, and
(c) whet heaPRdbR Res Jo¥al EePHINGf diifat PBR1Fa4I shisthi cBDds ali redhest 9% om
said subaltern information region, is provided with a code indicating that
the opticaprevertisgwant hblegadr uget ofwiniee opdyidal idigkderarding heo
optical disk is witable if at 10 | east one of the wobble, the sub-groove
and the codeeiBresentt éoveatdondivigialo haw beeseachisvedt iton,salita heke

met hod of preventing an illegal use of optical disks when ciphered data

i nf ok0rat i omboeeandrtiioned pirpblenpt aral fuinddanien tedpie ks 4 ok er seednih
optical disk of witable type, (a) in which first optical disk has a main
i nf or mat i obhakgitdrey orinrcdoodali mne hefci pher edodlabaingf oebatmenkhsandra a
subaltern information region for recording disk control infornmation

i ncl udi ng keywbindbiont obnahgr odesi plfettheg etllemenitizher ed data 20 i nformati on
is characterized in that it includes the steps of (b) judgi ng whether the
data informati onl)s Whetkeredrbyopttopyriddidk oisnetridratillee basnotof ide

di sk control information, and (c) preventing the data information recorded
in the firstdopdi cal deskréimaneberiigh capiotthero #ibek signal than disk

15 control information.

(2) An alteration of data is prevented by physically
forming a subaltern information region including key
information by means of pre-pits.

(3) An alteration of data is prevented by physically

20 forming a sub-groove portion in a subaltern in?ormation
region including key information.

(4) A second subaltern information region is provided
at an inner side position in comparison with a first.
subaltern information region, and disk control information

25 is divided and stored in the regions.



25 optical disk of witable type if the data information is 2 8 MAR 2003
7, 8 protected by the copyright. As the optical disk used herein, for
exanple, a wite-once optical disk may be mentioned. According to the
present invention, a further nethod of preventing an illegal usg 8oMARIZ2003
optical disk of witable 5 type having (a) a nmain information region for
recording ci phered data information whith is recorded in a recording |ayer
wi thin a-groove extending along a spiral track in such a manner that the
data information can be read using light, a first subaltern information
region located at an 10 inner periphery side in conparison with the main
information reggpn, kapd ;& REGRNE; Sybalst eg%fé'@orilfgaté oR ;L g ogugt)gi:%?g at an
i nner periphery side in conmparison wwth the first subaﬁtern I nfornmati on
region, i §8hI jo.th i d of Db 5 yenting
di sk cont%’?gﬁgﬁgr mat izlgﬁgirg%br zs%a%é%%i%%ﬁb;ﬁfe%%% rrect’tfi( o%hr%eglpéﬁs f a
read only { di £ i.ng k tq_the f] syhal tern_information
region(ﬁséﬁé}gg ?caﬁ%%%ﬁﬁ?%ﬁaéai%gg?ggtygg,(ﬁ%éiéaprggioﬁ%lys?8?ﬂgng t he
di sk cont i [ f.the fi subaltern 20 infornmation region by
nmeans of %ﬁ%é%?%gﬁg?%f%?n%§”ﬁgév;8égéné §%§{g$% %g?rwkfgh ?&%?El%ﬁ

predet er m ned lon .of the_gr.oove.to_an .adjacent, rtiaon of the groove,
P the 118 TaBBEHEER bt oA Ty o TN A it used
herein, for e le, a wite-once opti.cal disk_jmay be 25 nmentionged. 2 8
MAR 2003 19 Aé%ggaiﬁﬁﬁﬁfﬁqéi%ﬁeégﬁ rgﬁOQnngth% REER SRy tHRYCREL PRY of
preventing an_illegal use of an tjcal, disk of witable t having (a) a
mai n i nf og?‘r)at #8n 3 %&ir&’%ufsorfforxécgf%%g cPPREr B8R QRtdcR f(?r"r?ﬁ‘tpﬁ'%vm chis
recorded in a 5 recording layer within a groove extending alaong a spiral
track in SRIVS nHARER (ATUGRS dat FaT oFvERITAE (ofh BESTERA Jd8i WLth ght, a
first subaltern informatiaon regi.on |ocated at an,inner periphery side in
conpar i som-RrEFES he2hai ﬁ"ifr?FCB\a%dﬂnor?‘sr FFRFIGNdIR EBEoNTOOYSal t88Kh 2
information 10 region | ocated at an inner periphery side _in conparison wth
thelQirstSeRabiest n iiomatioh regior iferchieserdingeddiskt haentyol
includes the steps of (b) preventing disk control information recorded in a
subal t er i FPEFRAEIODN LRSS NGt KeY eddformptdpn cEPr didsieiphemipgi nha s
copied to the first subaltern information region of the optical disk of

wri tabl e 43R, Injopralius| ¥Sf eharagterbzen sk cormt ol t i iekudrs ofbbfat he
first subaltern information region by neans of pre-pits or by providing a
sub- gr ooviero g elve onprel s ianpdaistiawgrimeanspofer o udtinge wiredder tihan

data information is protected by a copyright or not on the

15 basis of the disk control information when the data
information is played back, (c) a disk judging means for
judging whether the optical disk is writable or not on the
basis of other information than the disk control information
when the data information is played back, and (d) a disk

20 playback preventing means for preventing the optical disk
from being played back if it is 3judged that the data
information is protected by the copyright by the protective
condition judging means and it is judged that the optical .
disk is writable by the disk judging means.

25 As the optical disk used herein, for example, a write-



20 adj acent portion of the groove, in the first subaltern information
regiron, (c) judging whether the data infornmation recorded in the optical
disk of witable type is protected by a copyright or not on the bQFI%Mﬁfzms
t he disk. control information recorded in the first subaltern

i nformation regi on when the data information is played back, 2 8 MAR 2003
20 and (d) preventing the optical disk fyroom being played back if the data
information is protected by the copyright. As the optical disk used herein,
for exanple, a wite-once optical disk my be nmentioned. ' 5 In the nethod
of preventing the iIIegaI use of the optical disk, it is preferable t hat

the optic ed.f b ed Kk pr nt|n he data
i nformati ?n C@r o%ﬁ%el ng gg}‘ ﬁn P’eggé Acc%ggé?h%&t o] 2%?/ Sﬁé up$ %

di sk, the r bagk ,or £op ARy 0 cal di,sk,, and

the met hod Qc’fﬁpr ev%lgﬁ |ng é’ﬁﬁ' %ﬁ éc ’of f') é‘ g? g? %?L‘R that I’fl%%al
‘use of th tica Kk such as; a DV |nfr|n e.th

copyri ght cﬁ(’sgg g%ﬁﬁ??ﬁceﬁﬁ%ﬁ%ﬁ‘ ]é'f%cfr?elagél |§}rﬁY%9€ﬁ{T3ﬁ“% Pﬁté gdoisk

efficiency. 15 Brjef scriptio 1 js a block di agram of

a DVD pl ayd°oThcRot iy ngﬁﬁé’eénbtb%‘?qﬁgw P’iﬁvefg‘%e”}ﬂ eg}éﬁt daffent PEREmE PN 2 5

Iock(ﬁfggaqgof a PVD pl ayer according to 20 Enbodi nent 2 of the present

i nverﬁl on) 3 0% E’(ﬂ? -agram of a DVD pl ayer according to

Enbodi nent 3 or_4 of the present invention. Fig. is. a block diagramof a
DVD pl ayer accofffMgle, Endbdithsht %’%r%q‘ﬂe’s pr%‘éntpl%l dracks the. 5
is a partially sectloned erspective view. o ~ MAR 2003 21 DVD di sk
provi ded WRH G Wwdbbi € isg prefernah %ﬁaﬂh%ﬁsébﬁléﬁéﬁ PAISHAG iNRARS ew of

a DVD di sk_provi ded mnth a sub-groove portion.
detects at least one of (a) whether the groove is provided

with a wobble or not, (b) whether the subaltern information
10 region is provided with a sub~groove portion which connects
a predetermined portion of the groove to an adjacent portion
of the groove or not, and (c) whether another subaltern
information region provided on the optical disk, which is
different from said subaltern information region, ié
15 provided with a code indicating that the optical disk is
writable, or not, (d} and then judges that the optical disk
is writable if at 1least one of the wobble, sub-groove
portion and the code is detected.
According to the present invention, (a) an apparatus
20 for copying ciphered data information recorded in a first
optical disk to a second optical disk of writable type, in
which the first optical disk has a main information region
for recording the ciphered data information and a subaltern.
information region for recording disk control information

25 including key information for deciphering the ciphered data



Fig. 7Ais a plan view of a DVD disk provided with a 5 di sk judgi ng code,
while Fig. 7B is a side view of the DVD disk shown in Fig. 7A. Fig. 8 is a
partially sectioned perspective view of a DVD disk provided wth Qwaﬂhtﬁma
Fig. 9 is a view showing a recording structure of a 10 DVD di sk on

market. Fig. 10 is a view showi ng a recordi ng structure when key
informati on and contents of a DVD disk 1®»n the narket are copied in a
witable-DVD disk. Fig. 11 is a block diagram of a conventional DVD 15
player. Fig. 12 is a perspective view of a conventional DVD disk. Best Mdde
for Carrying Qut the Invention 20 Hereinafter, enbodinents of the present

|nventloqﬁygfngaéﬁmC&%te&MaQSéEéFPEQd Qﬁpbgﬂbﬁﬁn{t 1rid el ﬁ?sk is

Erbodhngnt 1 w11 be déscribed whi ?klng t he case at a ,
B AR 2003 SFBroha aong gl didlns® |sf<6 gglf‘%yg’%‘eba%i? g
v oeg 03 ARk fiaftby k8 IRt 340 2 a &ggﬁr A0 SRCROE e S 1o

provi ded Tetdr niot gram's
Covent Péﬁda"%‘lﬁ"fﬁ g “’Eh%"Sé%%FeS%%ht%@ ATAAN cfrts dde (9 mat i on
Tt o mat 1 DY S e B0 oh e %ﬁéeqcﬁa%i‘aiéf% fs-%%g%?ra% TR s
dec! pher 1567 ?ﬁ”slgsﬁﬁlpﬂf S FoR: $mboEBEat8r depares prEabher i HE r egi on
on the DVDé%éE ]dlsk from being copied to the second optical disk if
it is judged that the data information is protected by the
copyright by the protective condition judging means.

10 As the optical disk used herein, for example, a write-
once optical disk may be mentioned. In the apparatus for
copying the optical disk, it 1is preferable that the disk
copy preventing means prevents the data information from
being copied by preventing the data information from being

15 deciphered.

An optical disk of writable type according to the
present invention, including (a) a main information region
for recording ciphered data information, in which the data
information 1s recorded in a recording layer within a

20 groove extending along a spiral track, in such a manner
that the data information can be read using light, (b) a
first subaltern information region located at an inner
periphery side in comparison with the main information .

region, and (c) a second subaltern information region

25 located at an inner periphery side in comparison with the



Meanwhi | e, 3 denotes an optical pickup which reads record signals of. the
DVD disk 1 using a laser ray. 4 15 denotes a transfer controller which
.noves the optical pickup 3 in the radial direction of the DVD dis 81 MﬂZO&
order to read the record signals at arbitrary positions on the D st 1.
2 denotes a disk notor which rotates the DVD disk 1. 6 denotes a first
-control neans which controls the 20 optjgal pickup 3, the transfer
controller 4 and the disk nmotor 2. 5 denotes an anplifier which anplifies
t he signals which have been read by the optical pickup 3. 7 denotes a
denodul ati on neans whi ch anal yzes the signals. which have been read from

or  gi nal 1 oeves RPrL T * Sl rl RN (o Sat e BT aefo b ng

means whi,gh_ge at es. apd S. bble signal obtai.ned frqmihe focus
error sig ?? Pﬁé %ré%ggnﬁggﬁféﬁ %gﬁﬁgpagﬁoph qqq{.edﬁﬁ9(ﬁnﬁ§§ﬂt;ern
constructjop of the wobble w Il _be described later. 5 (see Fig. 5. 9

denot s o SERORRAL Lot Y- ABARE RNFERG, RBIER ] HrorHa v dUrRN 97 6e

j udgi ng ans J13.into which, a %F%n%L i% ingué ed fromthe nodul ati on neans
7, and a ¥R PRI nGORtaNs E24 PRt S iRATCRURALTGRR T armRkiai TR he
wobb] e d%%zctin .neans 1Q, The protective conditioon 10 judging nmeans 13
ext ract s JNd | Ng codeSkndi R extBiferFatdrm cdbGLRghRIpr ofe¥%t i on
fromdi sk contro] . informatjon in the defected signals which are

denmodul atd Oﬁlﬁ%th%kfpadgiwl?mg athadgedanbr fermahiopvpndiosktyoi s a
writable DVD disk or not, in accordance with the 15 existence of the wobble
si gnal . PRY¥eRot e plesmatingr dlent PAgtieahs whireh Fieel veaihalkt¢rrigenent
results of the protective condition judging nmeans 13 and the disk judging
means 14.imf@ERathenp|Rhik Fnelefhengseeend Biprkiern s itHomiajeen
obt ai ned by 20 denodul ating the data information from being outputted from
an out putre®ber, sgrespechibvdadia i nfornmation of the DVD disk 1 is protected
by the copyright and the DVD disk 1 is witable. Fig. 5is a partially
seck@ oned per shectheeoptiaadf diskwiised- brseibyDidirslexarpiea wobixtkteAs
showmn in Fig. 5, in 25 the DVD disk la, a groove 21 (groove portion) or its
track once optical disk may be mentioned.

In the optical disk, it is preferable that the disk
control information including the key information for
deciphering the data information is recorded in the first

15 subaltern information region, while at least positional
information of the first subaltern information region is
recorded in the second subaltern information region.
Further, it is more preferable that the disk control
information in the first subaltern information region and

20 the disk control information in the second subaltern
information region are formed by means of different
recording methods to each other.

Meanwhile, in the optical disk, it is preferable that .
the disk control information in the first subaltern

25 information region is formed by means of pre-pits. Further,



2 8 MAR 2003 24 (spiral), which is formed on a surface of a substrate: 20,
meanders. The neandering structure (state) of the groove 21 is referred to
t-he wobbl e 23. Hereupon, a land portion 22 is formed between a p&rtlon of
the groove 21 and an 5 adjacent portion of the groove 21 in the ¢duMAR 2003
direction of the disk. As described above, in the DVD player according to
Enbodinent 1, it is judged whether the gngove 21 is provided with the
groove 23-or not. Then, it is judged that the DVD 10 disk 1 is a witable
optical disk if the wobble 23 is detected. Thus, if the data information is
protected by the copyright, the playback of the DVD disk is prevented.

Therefore, j@an;l pieerfane PRy dicgle aqffEllééhcéﬁE 6P9§ﬁf61€ﬁa898)€r sght.,

may be effectlve y prevented In the physic or ectr

(£ e A s P ot LI b
ol ayed badil & aés &E"B?%%@Bgdﬁgﬁéé?é%o PRt %%‘%? $ic AT SHETeRde of
e oo BT Bl FR BHRRbenl R o P45 Tyl PR R EMT ©
o et 0 s 2R B <ol S S 5, TRIEEL S, o el engly, wloh
refer ence inu renrléstlgr?deégencatlgebdesgl p}t:leggr gdto t he nmenbers or
Another optical disk of writable type according to the
present invention, including (a) a main information region
for recording ciphered data information, in which the data
10 information is recorded in a recording layer within a
groove extending along a spiral track, in such a manner
that the data information can be read using light,  (b) a
firet subaltern information regien located at an inner
periphery side in comparison with the main information
15 region, and (c) a second subaltern information region
located at an inner periphery side in comparison with the
first subaltern information region, is characterized in
that (d) disk control information recorded in a subaltern
information region of a read only optical disk is prevented
20 from being copied to the first subaltern informatien region
or to the main information region, by providing a sub-
groove portion, which connects a predetermined portion of
the groove to an adjacent portion of the groove, in the.

first subaltern information region. As the optical disk

25 used herein, for example, a write-once optical disk may be



el ements are omtted. As shown in Fig. 2, in Enbodinent 2, the wobble 5
detecting neans 10, which is provided in Enbodinent 1, is not provided.
Instead of that, a sub-groove portion detecting nmeans 11 is provided. Thus,
t he sub-groove portion detecting nmeans 11 generates and detects g gi\pabon3
fromthe sub-groove portion obtained fromthe focus error 10 signal, the
tracking error signal or the |like. The @gher construction is as sane as

t hat of t-he DVD pl ayer according to Enbodinent 1 (Fig. 1). The concrete
construction of the sub-groove portion will be descried |ater (see Fig. 6).
Thus, in the DVD pl ayer according to Enbodi nent 2, the 15 second control
means 9 iﬂghgﬁgﬁ jhe protective condition judging neans 13 into which a
signal fromthe genodulation means 7 is inputted, and the disk judging

means 14 into [ ig f t = gr r{ion_detecting ns 11
is inputted. Tﬁ%ﬁ?gshgﬁbrgﬁécgﬁgglé%%ﬁ%#?%n ?ﬁ%ngg° 0 n?ange%éogxtgggts
and j udge .ndi cat i xj.stence_of 1 copytigh rotection fromthe
i sk cont PEEVERFoPimetontt BIpReule: Bor 80 SPORGFS WhPEn Ay b teholtParee.
whi | e the , djsk j in s_14 judges whet her_.t.he DVD disk i,s a. writable
oD di sk 6 norhEE ealFEERe e ol HEEY AT R tyndi | HICPhe
sub-groove,.portign., The .playback 2.8 MAR 2Q03 26 preventing nmeans 15
recegves Fﬁggfﬁaée EF ﬁ&ﬁﬁ%@?ﬁﬁoqhéSpFSF8Eg?3e%&ﬁﬁh%i%ﬁP? giﬂ@anéans 13
and the disk judging.ngans 14, and then prevents the signgl obtained_by
demodul at FREEERETBat SR FATER HhoP on $YHM bet g GRGRATEE { MG CRBEEapLL
nmeans 8 if the data information is protected by the copyright and if the
DVD di sk FBIGFTehBPB. %@fiﬂdw #‘Pyt henforiafehin r 495 AeGirhegingethe

sub- groove portion, the optical pickug npves to an adjacent portion of the
gr oove viQaEﬁe¥9ﬂ&%$@5%%?qxﬁ§i%h?rﬁﬁ QELBPdanBe thath ttheirehudes fbesignal
fromthe tracking error signal. Therefore, it may be al so possible to nake
the read §EePle Bfsk (Bont #8RILREOr WRELHRIsuEheas defka kapToaRaitdan oA Set c.

i npossi bl e, by providing the sub-groove portion. Fig. 6 is a partially
secﬂ-PonedPEQF?Eg@@i W V3 eROBYXAIDE @Y t BOBNER mdggﬁlﬁrm delele widdiska
sub-groove portion. As shown in Fig. 6, in the DVD disk 1lb, on a surface of
t he subst eantrod isfpamebiani whenniherodakagivhprmnehéee is pbaved hack,

sub- groove 24 which connects a predeterm ned position of the groove 21 to
an inner dcdejadigdogntwheddiad othef ophécad dhiesvé 2 Wrilalsle iow t het DUb
player, it is judged whether the DVD disk is witable or not, in accordance
wi t h exi stbacebekisheofubofgheove ipdormetidd. Ahanhhetbecasliisk, conthol
recordi ng apparatus or the copying apparatus, it nmay be . possible to nmake
t he read ohfohmmaképnj nBodndtd)opreyossiny el dyt peali disl fhemsbliggoove
portion before the control 2 8 MAR 2003 27 information region for

pre¥ént i nglefedcdmclof ifhetkey datfeor imfoomabiobheld | keot€héendi tbyrayhbe

possi ble to strengthen the copy preventing function by noving the pickup to
t he fornmecopegsithtnaatt ehehaptigalassiesk tis omght sbrert ahe the optical

disk used herein, for example, a write-once optical disk may
be mentioned.

In the method of preventing the illegal use of the

20 optical disk, it 1is preferable that the optical .disk is

prevented from being played back by preventing the data
information from being deciphered.

Meanwhile, in the method of preventing the illegal use .
of the optical disk, it is preferable that the other

25 information than the disk control information is at 1least



5 region. Hereupon, the pickup is noved by neans of another sub-groave
portion which | eads the pickup to the fornmer position, or by neans of the
track junp. As described above, in the DVD player according to 8 MAR 2003
Enbodiment’' 2, it is detected whether the sub-groove portion 10 éﬁ EXIS%S or
not. If the sub-groove portion 24 is detected, it is judged that the DVD
disk 1 is a veritable optical disk. Th if the data information is
protected by the copyright, the playback of the DVD disk is prevented.
Therefore, an illegal use of the DVD di sk, which infringe the copyright, 15
may be effectively prevented in the physical or electrical manner.

(Enbod egte SJpMekeunald Koot WRRL V) U langy | bR Wil fd g e
Fig. 3 Fi. . E i 3.1 i i th DV jsk to b
19 o3 SR e PLERDOULERRE, S ok | 0ohubELher,s OB A skoto be
second suballgun ol oL Lan Lo, o0 (lner wer] pheny, Side bn comerlson

first 2.8 R 2003 28 subaltern inforyation region (ordinary subaltern
infornatNﬂ%%g;ﬁ?ﬁﬁ?cF§ ﬁr&WQﬁgfgﬁqﬁ? FEHE (HHere nﬁgFeﬂFongeﬁQuPQo
"digﬁ judgj.ng cqde") indicating that the DVD disk is wjitable, or not.

Her eupon 2 Jt?%rﬁ&enpalrtﬁBH i 8hs T FigFOCY¥es QFe R¥mmoRN t Kt hodethedig. 1.
Therefore, in order, to avoid duplicated descriptions, the nenbers_or

o1 oot o SNAHRST FUPRIFARh TR For T T B CTar S (VAP RAE oA
reference nupbers, and then the description as to the nenbers or el enents
are om t t58kd 19UPRLEeBHIN 1Pk oEmagiong regi otrhok nBRPVAEded hwigh & K9dqidgi ng
means 14 conposi ng the second control nmeans 9 judges whether the disk

j udgi ng déwkicatHing thal chlhesopkhacal hdip¥Digi sicijtabieit #5 aotexivdtisleor not
in the second subaltern information region, on the basis of the signal

i nput t ed fdond-t hd s15)wgedlulthetortheeagBt Fecalrhdiskheals conttabke | 66 iaf as
sanme as that of the DVD glayer according to Enbodinment 1 (Fig. 1). The
coddr et e leasst r avei o1f ot hehavaelebad $iigal 3@ TOFodve nandortreegrodewids be
descried later (see Fig. 7). Thus, in the DVD player according to

Enbodi netet®Eclidte 20 protective condition judgi ng means 13 conposi ng the
second control neans 9 extracts and judges a code indicating existence of
t he copyright Reotedingntbr dina here$ekt conventionf oemethenr methiesl det ect ed
signal s which are denodul ated, while the disk judging neans 14 judges

whet her tevdrMidickals iklegalk i takel co DVbpdiiske lordisks wheaccoiplenosl wit h
exi stence 2 8 MA~t 2003 29 of the disk judging code. The pl ayback
prevent i riptreeairst dimad e vesco héed udige ae ifti rises wiptts cafll idiekpriat extp e

condi tion judging neans 13 and the disk judging neans 14, and then prevents
t ha %i gnado obt adamwshdy ogeddll adisl bife watialble ntgpant | @) f Lamvisialg
outputted fromthe output neans 8 if the data information is protected by
the copyriighdt arsptifcdlhe dMX dilsks | sawnéabl einformation region for

recording the ciphered data information and a subaltern
information region for recording disk control information
including key information for deciphering the ciphered data
20 information, is characterized in that it includes tpe steps
of (b) judging whether the data information is protected by
a copyright or not 'on the basis of the disk control
information, and (c) ©preventing the data information .
recorded in the first optical disk from being copied to the

25 optical disk of writable type if the data information is



Fig. 7A and Fig. 7B are a plan view and a side view of a wite-once DVD
di sk provided with a second subaltern 10 information region, respectively.
As shown in Fig. 7Aand , Fig. 7B, in the DVD disk 1c, there are%ﬁr@%{g@g a
mai n information region 26 for recording ci phered data informati IS
recorded in a recording.layer within a groove extending along a spiral
track in such a manner that 15 the data ijgformati on can be read using
light, a first subaltern information region 27 |ocated at an inner
peri phery side in conparison with the main information region 26, and a
second subaltern information region 28 |ocated at an inner periphery side
i n conparisegrttlyt Bg 8Ref tbplrIghalt el kREORERE| k084 i, N
di sk contr i%?ornat?on ?ncl%gfng key ?hforna??g%bggragggigﬁééiRgggag’data
i nformatiop,iLs.gdivxided and..teco ALt , Bals gt d,.se . ltern
infornatioﬁokeaggﬁgq§7,§8Qr&§%eég§%,bpﬁaggghélégcggg ?%b%ggg%ﬁﬂgﬁfornation
regi on 28, ther re f.qr 25, a disk judging code (for exapple, bar code)
i ndi cating that iC%Q%glmcghﬁo%ﬁeS% %Pgﬁnfgéog’wq tg‘BFgR?)F/Dnﬁ%gW,d
positional information of the.first subalitern infoprnation region, 27, .and so
on. Thus, ? PHQVSVBlBPaﬁgr;i%?q ﬁﬁﬂbéﬁgﬂﬁétﬂ%Fl?ﬁ BUBK oP Sk W d EgbilEabl e
or nog, i n_accordance wi th existence. of the disk 5 judging code. As

be

descrPbed &¥Bfe PiVrR%e (BUD Bl BAM adlSrdiag o8 ERBSLPRefoRs, TREOFEing
det ect ed whet her the, di sk judgi ng, code, exjists or not in fhe second _,
Subal t o n FRPBFTEE G SagbroHE U160, HBLAPoRS RRFORERDAN | 3 BECOEEdAY |
is judged that the 10 DVD disk 1 is a wijtable_optical disk. Then, if the
dat a i nf or HRYPEN Titihivt Bt EEPPYE t IR L&A helohge &) 8pbEek diradle BYD
disk is prevented. Therefore, an illegal  use of the DVD disk, which,
infringe tBeCRogyMajer niljabe ther dataclyiprastaeadcan tite 103 Uaingr
el ectrical manner. It is 15 probable that if an illegal first subaltern
i nf or mat i ohlgBEi o i%llf%*éosagalmrtnhem@mamm naegdanr dgicated het desk
control information such as the key information or the |ike nmay be
i1l eb@lly topeed seeriphexvie digher edndat aompgrbeodenvdittat edheHownadn, |f
the second subaltern information 20 region, which is |ocated at the npst
i nner posiinéarmagipor neegjoneadantheanosaabngdossubahtetnt hinformation
subaltern information region can be identified in the present invention so
that the itéggah copseted bé parvdrrek peréppemy tsikdkeyn ntorparisnnmy
be recorded in the second 25 subaltern information region.

with the first subaltern information region, is

characterized in that it includes the step of (b)
15 preventing disk control information recorded in a subaltern
information region of a read only optical disk from being
copied to the first subaltern information region of the
optical disk of writable type, (c) by previously forming
the disk control information of the first sub%ltern
20 information region by means of pre-pits or (d) by groviding
a sub-groove, which connects a predetermined portion of the
groove to an adjacent portion of the gfoove, in the first
subaltern information region. As the optical disk used.
herein, for example, a write-once optical disk may be

25 rnentioned.



2 a MAR 2003 31 (Enbodi nent 4) Hereinafter, Enbodinent 4 wll be described
while taking the case that a DVD disk is played back, fundanentally, wth
seference to Fig. 3 described above and 5 Fig. 8. In Enbodinent 4, it is

j udged whether a DVD disk to be played back is a witable DVD didsk MR 28
in accordance with whether pre-pits exist in a subaltern information
region. As shown in Fig. 3, in Enbodi nentg 4, the~disk judging 10 neans 14
conposi ng- t he second control neans 9 judges whether the pre-pits exist or
not in the subaltern information region, on the basis of the signal
inputted fromthe denodul ati on nmeans 7. The other construction is as sane

as that of the r ,8cc i i . 1 (Fi_g. e
concrete const r}g%:/ ?P(;Jrilf% tﬁra?e g?‘g 3?%%9% I%‘g{e‘}%{e‘élc%’edal ar’fléér:h(ifg%g-@?%]? 8).
Thus, in the DV ayer _accordi ng to, Enbodi nent 4, the otectiyve,condition
j udgi ng né%%shofg @%n%% ivﬁﬁ%gﬁg t‘—%é %Jef%%l cORtr 8T n%%n?g lﬁ??r ek a‘?fg

j udges a code i.ndicatin 0_exi stence of the copyright .protection fromthe
di sk cont r“bqlﬁz?ﬁnﬂ? n&ﬁpﬁ ﬁﬁvtlﬁlg dzf‘ ctéédnald’nallgléﬁﬁﬁ‘@%lgr“e HeEball at ¥,
whil e the disk |udgin an 4 judges whether the DVD disk is writable
DVD di sk Grearetie GERBraaRc SaRa I SHEa VBLORhESprESHraSand: i e- pi
i nformation. Th ,rgéa{back 25,€reventi£%q neans 15 receives the judgenent
resulls off§FRFI119I glRKRI2FIHRLBIN hPIBRIVR EEAENCELET | R Hgenehistals and
t he di sk judgi ng neans 14, and then prevents the signal obtained by

denodul at i F¢he 1BatSHGThf 8r MANRRYE f Fgﬁwtbe‘?% gatputiP ¥raion neasutRfut
nmeans 8 if the data information is protected by 5 the copyright and if the
DVD di sk i%eafi tuing Rights i 8 afpafti afphakeeFnontefperahpteri edddw of a
write-once DVD disk provided with pre-pits. As shown in Fig. 8, in the DVD
disk 1d, precaied 20 ane igmRy dedriRheky Sdiskd ti nCPRPar kBPRoM itdyi e of
the substrate 20. Thus, in 10 the DVD player, it is judged whether the DVD
di sk i s whaiplnfermptionnragiondastd wi il coxicsserped tefrn Havfamgs tiorpg.  As
descri bed above, in the DVD player according to Enbodinent 4, it is

det éd ed wiegien tloscahes pats 29 dxher IPevipheryi side inbajamparison
information region. If the pre-pits 29 are detected, it is judged that the
DVD di sk witha weheabl Eivpti cabubedkerThen infiormed idat a intfgirarat i orig s
protected by the copyright, the playback of the DVD disk is prevented.

Ther ef or e,charad¢teghtedseinf tthetDVO Wi sknpclwien 20henf sitege t o€ coflyiri ght,
may be effectively prevented in the physical or electrical manner.

(Enbodi nentré&yeteirg ndi sler coktrbodi taffb rimawiilon heacesizd bed aMddbel tdaki ng
the case that a DVD disk is played back, 25 fundanmentally, with reference
to Fig. 4.infofmbotomeprtgion of a read only optical disk from being

15 copied to the first subaltern information region of the
optical disk of writable type, by previously forming the
disk control information of the first subaltern information
region by means of pre-pits or by providing a sub-groove,
which connects a predetermined portion of the groove to an

20 adjacent portion of the groove, in the first gubaltern
information region, (c) judging whether the data
information recorded in the optical disk of writable type is
protected by a copyright or not on the basis of the disk.
control information recorded in the first subaltern

25 information region when the data information is played back,



2 8 MAIL 2003 33 it is judged whether a DVD disk to be played back is .a
witable DVD disk or not, on the basis of a plurality of elenments in the
group of a wobble, a sub-groove portion, a disk judging code an& é)re- pits.
Her eupon, fundanental 5 portions in Fig. 4 are common with thoset ¥ MAR 003 1.
Therefore, in order to avoid duplicated descriptions, the nmenbers or
elenents, which are coomon with the both §4gures, are given the sane

ref erence -nunbers, and then the description as to the nmenbers or el enents
are omtted. 10 As'shown in Fig. 4, in Enbodinment 5, the wobble detecting
means 10 is provided as sane as the case of Enbodi ment 1, and further the

sub- groove _poyt} | S j rovided._as sa as_t he gase of
Embodi ment B¢ MSFRobEr FER RN TR e Fe e B0 pheRedC R ks
control nea can_judge _exi stence .of each o hg di,sk judgi ng .code and
the pre-pi P&Sa@%aaﬁkisgfl@r@&%éo& %ﬁ‘?ﬁ%ﬂ%@é&gx. t%?e %?F%érfl%‘hst r &St i on
is as sane as that ,of .the, DVD player according to Enbodinment 1 (Fig. 1).
Thus, in t FODVEPSESHEr ‘gkilérd-\psr?gyt GeERIOd r’rggf' X3P LRY | & | HH%EG"\‘RBE?her
the DVD disk 1 is a witable DVD disk or not, on the basis of a pluralijty
of el ement $AL e Hrdupayt Reimandnenedt: t he wobbl e, exi stence of the
sub-groove portion, existence of the disk judging code and existence of the
pre-. pits. Therldf othe tethedurdcyPbeveREipgddenent. ldedee dsek ofb thpe
may be inproved in conparison with the cases of 2 8 MAI! 2003 34
Enbodi nent £pticg 14 Qég{ghatlt‘an is| | pgaferabler that Dibedi eRtighl ciiisd r ifges
the copy right, may be prevented nore effectively. As described above, in

t he opti caPréivettastofapng beimyt mlaradebacknveyt ipreventing ddhect dgtat

| east one of whether the groove is provided with the wobble or not, whether
t he subal t émvfonmadrimat ifmony dufiiovg ideqimdvdmiatl. wit h the sub-groove portion
whi ch connects the predeterm ned portion of the groove to the adjacent
portion of the ¢ramvedil®y ortoaot angnd adeet hef t hbeseopid caibaldisk, the
information region, which is different fromthe ordinary subaltern

i nf oriroat | o;ppegiatiys | Zoprmva ving wob bkt be cogy iinedittad ioytidwl dihsk ppandal
disk is witable. If at |east one of the wobble, the sub-groove portion and
t he code | shietmethdd idf i prébenttdged that illeeqqt i cak dBk the veptiable
Then, if the data information is protected by the copyright, the playback
or copy of dilsk,opn callejsk wse po Eveheedptielelddrsk sarch ldegal DB edb$kt he
optical disk, which infringes the copyright, may be effectively prevented
in the physirgalh ofna30 sheeinpeal tannespytghve) ricdn Apel | pabslick)14s or
descri bed above, the optical disk, the apparatus for. playing back and

appar at us feQlecxopdd ¢ ierOpdhead wisk, a2goaad oifffg Jiridwg. of preventing the
illegal use of the optical 2 E MAR 2003 35 disk according to the present

i nventg on, are useful as an optical apparatus which can effectively prevent
the illegal use of the DVD disk or other optical disks in physical or

el ectrical gmneme 8 Pardh ot anl-Ywahgssui table for using

. Fig. 1 is a block diagram of a DVD player acé:ording to

Embodiment 1 of the present invention.
Fig. 2 is a block diagram of a DVD player according to

20 Embodiment 2 of the present invention.
Fig. 3 is a block diagram of a DVD player according to

Embodiment 3 or 4 of the present invention.

Fig. 4 is a block diagram of a DVD player according to.

Embodiment 5 of the present invention.

25 Fig. 5 is a partially sectioned perspective view.of 2



5 as a nmeans to propagate intellectual works such as imges, voices or the
| i ke while protecting the copyrights thereof. 2 8 MAR 2003 36 CLAIMS 3..
An apparatus for playing back an optical disk having a groove, which
includes a main information region in which ciphered data infornhgimMsR 2693
recorded in the groove, and a subaltern information region for recording
di sk control information including key 2hf ormati on for deci phering the data
i nformati-on, which conprises: a protective condition judgi ng nmeans for

j udgi ng whet her the data information is protected by a copyright or not on
the basis of the disk control information when the data information is

pl ayed bamRDadilskkproddded weahs af ecvoghildgl ng whet her the optical disk is
writable or not on the basis of infornmation obtained by detecting a

physi cal or el Btyti 6alisstaateantfisheyopeieabndidsperserdtiardatoed ndor gat i on
is played back; and a 'disk playback preventing nmeans for preventing the
optical dpel 8iem pebugdplaywadhbackud-drodiee jpigerbt hat the data
information is protected by the copyright by the protective condition
judging neans gppg.i fAi S5 Wiggtahhatickheopiipab disk irMArddpblerhyat he
di sk judgi ng neans. 2. The apparatus for playing back the optical disk

accos di nggi gy chalidg Woeksi Ryrie Optycahpdisk a3 qa W P U Cep! bgal
di sk. 3. The apparatids for playing back the optical dlék according to claim
2, mherei@-ggesgg§g phaybgck-greventing 37 2 ~ MAR 2003 neans prevents

t he opticaf i sk frombeing played back by preventing the data information

from being decppyer gd 4 -palfie; APPGT AbUS 1 LAEAPLAYIAG AAGK L oRLE cal di sk

according to any one o glé?ns to” 3, wherein ] udgi ng neans

det ects V‘ﬁ‘@bhﬁiskhﬁrg(r?aéa Lw’itW g,\ged_?qb%@ th a wobble or not, and then
e abl e

j udges that the optica rsk is ri if the wobble is detected. 5. The

apparatus for pgylag heck Yie.oPbhealndl sk Accorsing Le-aurune of glaim

1 to 3, wherein the “di i ng mMeans € subal tern
i nformati region js.provided,with a sub-groove portion which connects a
pre %ternﬁggdggggt?gntgﬁ Pﬁgﬁngove to an adjacent. portion of the groove
or not, and th?n quges that _the optical disk is verita

F8n |

le if the
sub- gr oove por det Bt &d=¥6. %%pﬁr5Fﬁ§rﬁﬁpﬁﬂ%%ﬁqﬁfﬁﬁﬁkw?ﬁ%
optical djsk accordi to any one of .clai 1 3.. Wherein.the disk
j udgi ng n%%ﬁslﬁggg qﬁﬁbtﬂ%¥ SREHEEAESs gf?egﬁﬂ%ﬁ#%%EHPPOEjF%g$%ﬁ§%FOVided
on the optical dLsg,.mhich L3 gjffgﬁggt fromsaid subaltern information
region, i|%prGOP4EE Wt A Yrd&aPLsh 34*fthat the optical disk is
veritable, or not, and then judges. that the optical disk is.,veritable if
the code is deFé@ted&L7FsThé éBgQFEtdgl?gFa%Iéyénﬁ'bSERVFﬁngBP'ngvﬁisk
according to any one of clains 1 to 3, wherein the disk judgi ng neans
det&ets aPlP¥8Et one of whether the groove is

Fig. 12 1is a perspective view of a conventional DVD

disk.

Best Mode for Carrying Out the Invention
20 Hereinafter, embodiments of the present invention will
bg concretely described.
(Embodiment 1)
Hereinafter, Embodiment 1 will be described while .
taking the «case that a DVD disk 1is played Dback,

25 fundamentally, with reference to Fig. 1 and Fig. 5. In



2 8 MAIL 2003 38 provided with a wobble or not, whether the subaltern
information region is provided with a sub-groove portion which connects a
predet erm ned portion of the groove to wn adjacent portion of the groove or
not, and whether another subaltern information regi on provided od 8 M&R 2003
optical disk, which is different fromsaid subaltern information region, is
provided with a code indicating that thepptical disk is witable, or not,
and then judges that the optical disk is witable if at |east one of the
wobbl e, sub-groove portion and the code is detected. 8. An apparatus for
copying ciphered data information recorded in a first optical disk to a
second opla:paba ety Oh, Wik abler L ¥peyr N bl slo oBL! ¢ala Alshodiayi Bg & main
or e a orma a

i nformati on region recordi ng the ci phered ta i ion an

format 1 o Tegi on Tof 'r ecor di ' pher e ! nd”
et udi g Koy T ror A o Ph: Hecroidr | b the T Snarh o aaP 8RS M thn
in at| o Tor dect pi et phere Br e bn
whot her -t REIGHFEPTERE, 8861018 BEGHHER, EARH W WDy i ot on Lhe

and a di sk copy® BYoventng MERIGC 1815 SCARPRE® B PBar 2 RF OO
e A oA e SO A
e RO e G e

GOk 19 2 Gat cLoReETBhiPRaFOaRSRY IDAORT G5t NOMCAR SO o WA SaTpe

conpri si n%a mai n_infaormation region far ,recording ciphered data

i nf or mat i the YR Ahfér et | SRCpeidlp r 4B5PEBALILRNA Yo cBiBRARGEFayidid

within a groove extending along a spiral track, in such a manner that the
data i nf orf@EPbReearnhende~tRi AgnergAtly Pretagt sibal copwrilghdr ifdta™n
region located at an_inner periphery side in conparison with the main
i nf o¥®rat i cdNr eyl dRI2And COPYecORd suBANERENENAE or KBY] odNfegIat liogcatfar at ~an
inner periphery side in conparison with the first subaltern informtion
regi on, wreeiphardngk dunt daita niofeumadaonechbs dalsn zesaobdederhn a
information region of a read only optical disk is prevented from bei ng
copi ed to phedetesnigadareeinani ahottingt PY® Kddgikod,- by divi di ng di sk control
i nformation including key
Meanwhile, 3 denotes an optical pickup which reads
record signals of the DVD disk 1 using a laser ray. 4
15 denotes a transfer controller which moves the optical
pickup 3 in the radial direction of the DVD disk 1 in order
to read the record signals at arbitrary positions on the
DVD disk 1. 2 denotes a disk motor which rotates the DVD
disk 1. 6 denotes a first control means which controls the
20 optical pickup 3, the transfer controller 4 and the disk
motor 2. 5 denotes an amplifier which amplifies the
signals which have been read by the optical pickup 3. 7
denotes a demodulation means which analyzes the signals.

which have been read from the DVD disk 1 and digitized, and

25 reconstructs the data such as the original images or music.



.2 8 MAR 2003 40 information for deciphering the data information inte two
parts, and recording the parts in the first subaltern information region
and the second subaltern information region, respectively. 11. The optical
di sk according to claim10, wherein the optical disk is a wite-oh8eMAR 2003
optical disk. 12. The optical disk according to claim 11, wherein the disk
control information including the key i@rmation for deciphering the data
information is recorded in the first subaltern information region, while at
| east positional information of the first subaltern information region is
recorded in the second subaltern information region. 13. The optical disk
according to anyoofenetesl & NMobB1le0 detedPrGi hdadhs dyBKcROYdr¥rates
information in the first subaltern information region and the di sk control
i nformati thd nabbecescandicyma t 81 gnk 0f epathea ragiPn:RE € rbeled by, reans
of different recording nmethods to each other. 14. The optical disk
according el pl My WHRISiihg heeick comidol idforymiion g the figst

subaltern information region i s formed by neans of pre-pits. 15. The

. | d . . . - . h .di Do I i
oD o on AR M LAEL AL 2 LHOCLERB1 ENG 1315 e ULl AT o 11

t he secon ern informatiron region Is
trimang p SSni A16. e Optigca | of . wri_t abl rising: in
infgﬁaatioﬁﬂgggﬁg 'fo?)fecoPdi%ag%?EEef%ds g%%d? égﬂgﬁﬁangﬁ%%ni1V”%iHP

|t ormat | e {6 do LI OLIREL 0GRS PORESRRATH RBrkedy dig |t

W thin a dgroove éxte al'ong a spira PnTsuch a~manner

data i nf ormati a e, i |1 gbt.; first.subaltern informtion
region | ocat éé8§93arr}s?nh{é§8ggrglap%oyﬂ 5?58 ?nr?dcl‘{(’)lrﬁ)talrcf%oﬁeﬁﬁsh i:’hea i i
information, r.egion;.and a_second .sybaltern information region.la ed at an
nner | per (HEF y) S ERRSar s AR TR (AT 1 175078 hnaPt SPRACRESE deidTn
regi on, erein disk contral. informti recqQrded in_a subaltern,,. .

i nf or mat i ‘?eﬁPg’hESf ee%qbl%l?eaBPig];h' di $B89 sPB?E%ﬁ’r"éa e My
copied to the first subaltern information region or to the nmain i nformation
Fogigh, by YHGARG SR eubgr RALEBOEE] G wATERSSonReciad® prstei idod
portion of the groove to an adjacent, portion of the groove, in the first
subal t er n §FFFEREE orP T e 0FOPVE 10iHe GHAtCIL IRk B QDr AT t ST HDh 16~
wherein the optical disk is a wite-once, optjcal_ disk. 18. A nethod of
prevent i nd P2 EHRD tRetBe SetEsttecals kAl hayhhghadgrosr@odiaded-
includes a main information region in which ci phered data_information i's
recorded iThe nélgkodveyinpdngagghdi4 eided ovriron £Rei BNDf 8iskedor’d ng

di sk control information including key information for deciphering the data
i nformati dh, WhitabkenpPYResdipk spEpsnotq2 ép: 2cgomranceoosith = the

15 existence of the wobble signal.

15 denotes a playback preventing means which receives
the judgement results of the protective condition judging
means 13 and the disk judging means 14. Thus, the playback
preventing means 15 prevents the signal obtained by

20 demodulating the data information from being outputted from
an output means 8, if the data information of the DVD disk 1
is protected by the copyright and the DVD disk 1 is writable.

Fig. 5 is a partially sectioned perspective view of a.
write-once DVD disk with a wobble. As shown in Fig. 5, in

25 the DVD disk la, a groove 21 (groove portion) or its track



judgi ng whether the data information is protected by a copyright or -not on
the basis of the disk control information when the data information is

-pl ayed back; judgi ng whether the optical disk is veritable or not on the
basis of information obtained by detecting a physical or el ectrpgaMagt2oise
of the optical disk; and preventing the optical disk from being played back
if the data information is protected by4 he copyright and the optical disk

is veritable. ' ' |Ig, The method of preventing the illegal use of the
optical disk according to clam 18, wherein the optical disk is a wite-once
optical disk. 20. The nethod of preventing the illegal use of the optical

di sk accorgfifgh )0 ChRish! 93 VRARID shea0RiG8lcdi §K 1S &4 5p

om
bei ng pl ayéd back by preventing the data information from being deci phered.

e S TR P R A drld CORY B 0T (LRELAPY Gl B 86607 O N

to any one of c 0 erein sard other rnrormation than the di sk

cont r ol iy of gBL {90, FSaskEh drfaf QUTI O 91 Whekhepothe Oragyg |3, proyi ded

wi th a wobble or not, while i's ] udge e opti cal s Veritable
if the |l eI t The of -pr.eventing the, jll egal use of

the optica §S4§fé¥q{§&§m§g§g§ ndi%kp?;rf:tg%g‘l néftﬁaenybgﬁgv& %c# afPvs 18"t o 20,
wherei n said ot her inf.ormati than the fdisk cantrol .inforpati on i s _such

i nf of mat i %‘?e’\t/bne‘%?%l‘%‘he&sa@%? t%’?%"{%f‘ﬂ% nia?i@?aer’é%ﬁib%{ié“b?‘a%’r%d° ith a
sub-groo%ﬁngéiion whi ch connects a predeterm ned portion of the groove to

an adj ace P ﬁﬁbn of the groove or not, while it is judged that the

optical disk is veritahle if _the sub-gropve tiqn is detected. 23, The
net hod of preﬁ%ﬁtl 6CFH%eF:I%B%YGUSébe%Bﬁe ﬁgéi 3V k 25EREFAdPAg t9 any
one of clains, 18 to 20,~ whergein said other information fhan the dis
cont ol RIS T ucte | THOFSTRALIGT IR (TSt Fer LS AP Y S0
i nfornati on rg&%on whi ch %5 di fferent gronlsaid subal tern i nformtion
region, Y54t oI IPYH 43 cBHeMPRdi cANPRy tiat- St HAMIRT ddiatyi ke j RVD
veritable, or not, while it is fudged that the optical disk_is veritable if
t het@ode diskiettect®d.2 2WritRE1Ret PREL G L pddidint Lhg ERe MORRJA dSe BF the
optical disk according to any one of clainms 18 to 20, wherein said other
i nf or mat iRt ekef + helisk bntholdata ok reat e at s | reatedrrd by stled
information set of whether the groove is provided with a wobble or not,
whet her tarp g ter rhent lieabagk r i ofhes PVBvi déakwi i apxeverfedve
portion which connects a predeterm ned portion of the %§oove.to an adj acent
portion dtheyefqueovanoil hegalanwgewsdt here aRBPheiisk, which infringes

the copyright, may be effectively prevented in the physical

15 or electrical manner.

(Embodiment 2)

Hereinafter, Embodiment 2 will be described while
taking the «case that a DVD disk 1is ©played back,
fundamentally, with reference to Fig. 2 and Fig. 6. In

20 Enmbodiment 2, it is judged whether a DVD disk to be played
back is a writable DVD disk or not, in accordance with
existence of a sub-groove portion. Hereupon, fundamental
portions in Fig. 2 and Fig. 6 are common with those in Fig.

1 and Fig. 5, respectively. Therefore, in order to avoid

25 duplicated descriptions, the members or elements, which are



2 8 MAR 2003 44 subaltern information region which is different fromsaid
subaltern information region, is provided with a code indicating that the
optical disk is veritable, or not, while it is judged that the @& iMARI 2008 sk
is veritable if at |east one of the wobble, the sub-groove and the code is
detected. 25. A nmethod of preventing an illegal use of optical disks when
ci phered data information recorded in adgrst optical disk is copied to a
second optical. disk of veritable type, the first optical disk having a
mai n information region for recording the ciphered data information and a
subaltern inforination region for recording disk control information

i ncl udi ng Kpndmf t 4 knd 'idqﬂeé'ng e GkRher i Lon,

t he net hod cogpr?igﬂ[g H;l)g %’?)etgsqcolf:' jéu'dg?%lg \%ﬁ&:@ﬂer&%hgﬁdg? aP{eﬁ%grEh% ion
is protectgddyea ¢ ri Ofyp o N : asiLs of t di tro
i nformation; an 'prg\%lnt%%nt hteh%atg%sgn}ﬁyr%rré’?ﬁ o‘Lﬁér etf':%r H%c? i ﬁ‘léf“%g}?i ré

optical di i i to the optical disk of veritable type by
e%{%hn{eerrﬂ%ﬁ REIN GG

preventing a information from being deci phered if the data
information is ot d t copyri ght.. : hod ,of eventing an
illegal use of Igsrh osgfolt‘@al qél s[ﬁgf’ vél’i tgﬁlﬁ e%ﬁﬁ%’elﬁ‘gbfcngza ngf‘ﬁ iﬁ?falr’ﬁ%ti on
regi qn for, recqr.di i bhered ta.informatian ich is,recorded.n a
reco%’di ng qee{-‘yeecﬁyl\?\}g{]%?%rggg?gévg%el)&}énﬁﬁné’raqvolrgge@ i F&Poglﬂeﬁ%w 2093 45
track in sugh a manner,that the data ipformation_can be read using, light, a
first subé}otcter rPlicﬁ‘flocf ti on '%Eﬁ&l o%gt et arfi nﬁ‘é?'%’é??}ﬁﬁer@og‘:h%’gi n
conparison,with the main infqrmtion region, and second subal tern

i nf oxr nat idc#er ih F5ERSed 1§t aft iﬁﬁé’r”q‘ﬁl@&'pherryrgk‘?de Eﬂ%oﬁ@%\?g’é‘éﬂvﬁth
the first subaltera {:nforrration regjon, the rrethodrécﬁorrprisi ng the,ste;g of :
prevent i n@Yi SIPTEoAEFBFLIRT oFFENSon T e O6PEER EES ARADIPEEFRST /F 0P HERRbn
regi on of read only optical disk frombeing copied to the first subaltern
i nf or mat i ﬁ%g}:ﬁﬁ é%bt"ﬁéo(?&ei RO et K #Wé?ﬁepabﬁ@“ﬂ ybBe HPPcevebiRY y
formng the disk control. information of the first subaltern information
regildh by SISt of tpe e FPRELING7 eXAGRt REENBE Brevidt | hikan i ITheyaPthe®e of
an optical disk of veritable type having a main information region for
recor di ng QQPHSTXE kPRt &5 A Sr FaRe of Swhhel iof &y Plr¥er c2eFATdENY ayer
within a groove extending along a spiral track in such a manner that the
dat a i nf orifatBerditee ¥ ebBidsi Ay- 1 i gie ceriquedie amied gt ia R heElon
region located at an inner periphery side in conparison with the nmain

i nfor mat i chragfiae anrtdogedddd badaseriehflatan i Grea &jion Glocated at an
inner periphery side in conparison with the first subaltern information
regi on, the methois cohprikenVbhplevey @icoprehiagt ity Efisidigwanty 2, the
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15 second control means 9 includes the protective condition

judging means 13 into which a signal from the demodulation
means 7 is inputted, and the disk judging means 14 into
which a signal from the sub-groove portion detecting means
11 is inputted. Then, the protective condition 3Jjudging
20 means 13 extracts and judges a code indicating exis.tence of
the copyright protection from the disk control information
in the detected signals which are demodulated, while the
disk judging means 14 Jjudges whether the DVD disk is a.
writable DVD disk or not, in accordance with existence of

25 the signal from the sub-groove portion. The playback



subaltern information region of a read only optical disk from being copied
to the first subaltern information region of the optical di'sk of veritable
type, by providing a .subgroove, which connects a predeterm ned gortion of
the groove to an adjacent portion of the groove, in the first sub8l Waf 4003
information region. 28. The nethod of preventing the illegal use of the
optical disk according to any one of clagns 25 to 27) wherein the optical
disk is a wite-once optical disk. 29. A nethod of preventing an illegal
use of an optical disk of veritable type having a main information region
for recording ciphered data information which is recorded in a recording
layer W tBl-Byvan8iAgY SfsSNEE NG AR aéfpéf'r b i npeg that
the data Pn?ornatign can be rea S%ins l1g t? gb%ﬁgéF gh a Fgfﬁg?ngg%nation
region |o t 8N doRRE % 1REr | N Si j ' ' t i.n
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opti cal dgéﬁ E?Pxf%b§g|§ngy32 %geppggeéﬂé% % gr&56§}ﬁghtHSFQHBPnOanhe
basi s of e disk, control information recorded in the first subaltern
infornatiggeréBVBH&%ﬁéanﬁ? dﬁFﬁlVﬁdeHBigﬁh FUDHEEQRYE hRIE L iGTy ngﬁenting
t he opti cal disi fro beiqg g%a¥ed back if the data information is

pr ot ect ed®By*ER éHﬁ&#ﬁ@H?jV TR AR R RFCRY ePORELRG ST i FRRegAEOR¥E of an
opti cal dbsk of witable type havlng a_ main information region fo% 1
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within a groove extending along a spiral track in _such a manner that the
dat 40i nf oFAERPSNTEQR bBer Exdckingg erirgkt Signpilr st Thgbgfosen iif BaabEoN
region located at an inner periphery side in conmparison with the main
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reglon,t;héfﬁﬁmh§gogoﬁyﬁhsﬁﬁgt??é %Q$p?nﬁ@IT$¢%Q@neFﬂg é?sﬁsébhﬁﬁolry
information recorded in a subaltern information region of a read only

opti cal dpskviddéngb&hagsebpuesdove phetipnst subaltern information region of
the optical disk of witable type, by providing a subgroove, which connects
a predet erm ned'igor tG oks o Phrtdeddye sectdonad] ramsneqivveg onied ofiea
groove, in the first 2 8 MAR 2003 98 subaltern information region;

j udgbng whetheronhe ®¥Dadimkommivisted ocidiidenl subtdeoope i pattidsk ohs
witable type is protected by a copyright or not on the basis of the disk
control i showmatironFigcobdedn nthéeDVDr stisdkubidd t eon anfsumiddeonof ejhen when
the data information is played backs and preveﬁting the optical disk from
bei ng pl agedshaeakei 0t fgubBallaernf dnfetrmatiba pegtieal)edtherehéscdpymedght .

a sub-groove 24 which connects a predetermined position of
the groove 21 to an inner side adjacent p‘osition of the
20 groove 21. Thus, in the DVD player, it is judged whgther the
DVD disk is writable or not, in accordance with existence of
the sub-groove portion 24. At the occasion, in the
recording apparatus or the copying apparatus, it may be
possible to make the read of the key information impossible

25 by providing the sub-groove portion before the control



31. The nethod of preventing the illegal use of tile optical disk according
to claim?29 to 30) wherein the optical disk is a wite-once optlcal dlgqlé
32. The nethod of preventing the illegal use of the optical di sk BO¢AN %g
to claim31l, wherein the optical disk is prevented from being played back
by preventing the data information from bei ng deci phered. .AU. AsN&y. Ah™ . A
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taking the «case that a DVD disk 1is played Dback,

20 fundamentally, with reference to Fig. 3 and Eig..7. In
Embodiment 3, it is judged whether a DVD disk to be played
back is a writable DVD disk or not, in accordance with
whether a second subaltern information region (inner .
periphery side in comparison with a first subaltern

25 information region), which is different from a first
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subaltern information region (ordinary subaltern information
region), is provided with a code (hereinafter, referred to
"disk 3judging code") indicating that the DVD disk is
writable, or not. Hereupon, fundamental portions in Fig. 3

5 are common with those in Fig. 1. Therefore, in order to
avoid duplicated descriptions, the members or .elements,
which are common with the both figures, are given the same
reference numbers, and then the description as to the
members or elements are omitted.

10 As shown in Fig. 3, in Embodiment 3, the disk judging
means 14 composing the second control means 9 judges whether
the disk judging code, which indicates that the DVD disk is
writable, exists or not in the second subaltern information
region, on the basis of the signal inputted from the

15 demodulation means 7. The other construction is as same as
that of the DVD player according to Embodiment 1 (Fig. 1).
The concrete construction of the second subaltern
information region will be descried later (see Fig. 7).

Thus, in the DVD player according to Embodiment 3, the

20 protective condition judging means 13 composing the second
control means 9 extracts and judges a code indicating
existence of the copyright protection from the disk control
information in the detected signals which are demodulated, .
while the disk judging means 14 judges whether the DVD disk

25 is a writable DVD disk or not, in accordance with existence
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of the disk judging code. The playback preventing means 15
receives the judgement results of the protective condition
judging means 13 and the disk judging means 14, and then
prevents the signal obtained by demodulating the data

5 information from being outputted from the output means 8 if
the data information is protected by the copyright and if

the DVD disk is writable.

Fig. 7A and Fig. 7B are a plan view and a side view of

a write-once DVD disk provided with a second subaltern

10 information region, respectively. As shown in Fig. 7A and
Fig. 7B, in the DVD disk 1lc, there are provided a main
information region 26 for recording ciphered data
information which is recorded in a recording layer within a
groove extending along a spiral track in such a manner that

15 the data information can be read using light, a first
subaltern information region 27 located at an inner
periphery side in comparison with the main information
region 26, and a second subaltern information region 28
located at an inner periphery side in comparison with the

20 first subaltern information region 27, wherein disg control
information including key information for deciphering the

data information is divided and recorded in the first and
second subaltern information regions 27,28. Hereupon, in .

the second subaltern information region 28, there are formed

25 a disk judging code (for example, bar code) indicating that
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the DVD disk is a writable DVD disk, positional information
of the first subaltern information region 27, and so on.
Thus, in the DVD player, it is judged whether the DVD disk
is writable or not, in accordance with existence of the disk
5 judging code.
As described above, in the DVD player according to.
Embodiment 3, it is detected whether the disk judging code
exists or not in the second subaltern information region 28.
If the disk judging code is detected, it is judged that the
10 DVD disk 1 is a writable optical disk. Then, if the data
information is protected by the copyright, the playback of
the DVD disk is prevented. Therefore, an illegal use of the
DVD disk, which infringe the copyright, may be effectively
prevented in the physical or electrical manner. It is
15 probable that if an illegal first subaltern information
region is recorded in the main information region, the disk
control information such as the key information or the like
may be illegally copied so that the ciphered data may be
demodulated. However, if the second subaltern information
20 region, which is located at the most inner position, is
formerly read, the normal position of the first subaltern
information region can be identified in the present
invention so that the illegal copy may be prevented. |

Hereupon, the key information may be recorded in the second

25 subaltern information region.
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(Embodiment 4)

Hereinafter, Embodiment 4 will be described while
taking the <case that a DVD disk is played back,
fundamentally, with reference to Fig. 3 described above and

5 Fig. 8. 1In Embodiment 4, it is judged whether a DVD disk to
be played back is a writable DVD disk or not, in accordance
with whether pre-pits exist in a subaltern information
region.

As shown in Fig. 3, in Embodiment 4, the-disk judging

10 means 14 composing the second control means 9 judges whether
the pre-pits exist or not in the subaltern information
region, on the basis of the signal inputted from the
demodulation means 7. The other construction is as same as
that of the DVD player according to Embodiment 1 (Fig. 1).

15 The concrete construction of the pre-pits will be descried
later (see Fig. 8).

Thus, in the DVD player according to Embodiment 4, the
protective condition judging means 13 composing the the
second control means 9 extracts and judges a code indicating

20 existence of the copyright protection from the disk control
information in the detected signals which are demodulated,
while the disk judging means 14 judges whether the DVD disk
is a writable DVD disk or not, in accordance with existence .

of the pre-pits and pre-pit information. The playback

25 preventing means 15 receives the judgement results of the
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1000! . % @makdbivfe condition judging means 13 and the disk judging

means 14, and then prevents the signal obta

demodulating the data information from being output

ined by

ted from

the output means 8 if the data information is protected by

5 the copyright and if the DVD disk is writable.

Fig. 8 is a partially sectioned perspective view of a

write-once DVD disk provided with pre-pits. As shown in Fig.

8, in the DVD disk 1d, pre-pits 29 are provided in the

subaltern information region of the substrate 20.
10 the DVD player, it is Jjudged whether the DVD
writable or not, in accordance with existence of

pits 29.

Thus, in
disk is

the pre-

As described above, in the DVD player according to

Embodiment 4, it is detected whether the pre-pits
15 or not in the subaltern information region. If the
29 are detected, it 1is judged that the DVD disk

writable optical disk. Then, if the data inform

29 exist
pre-pits
1 is a

ation is

protected by the copyright, the playback of the DVD disk is

prevented. Therefore, an illegal use of the DVD disk, which

20 infringe the copyright, may be effectively prevente
physical or electrical manner.

(Embodiment 5)

d in the

Hereinafter, FEmbodiment 5 will be described while .

taking the «case that a DVD disk is playe

d back,

25 fundamentally, with reference to Fig. 4. In Embodiment 5,
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writable DVD disk or not, on the basis of a plurality of
elements in the group of a wobble, a sub-groove portion, a
disk Jjudging code and pre-pits. Hereupon, fundamental
5 portions in Fig. 4 are common with those in Fig. 1.
Therefore, in order to avoid duplicated descriptions, the
members or elements, which are common with the both figures,
are given the same reference numbers, and then the
description as to the members or elements are omitted.

10 As shown in Fig. 4, in Embodiment 5, the wobble
detecting means 10 is provided as same as the case of
Embodiment 1, and further the sub-groove portion detecting
means 1l is provided as same as the case of Embodiment 2.
Moreover, the disk judging means 14 composing the second

15 control means 9 can judge existence of each of the disk
judging code and the pre-pits as same as the case of
Embodiments 3,4. The other construction is as same as that
of the DVD player according to Embodiment 1 (Fig. 1).

Thus, in the DVD playéi according to Embodiment 5, it

20 is judged whether the DVD disk 1 is a writable DVQ disk or
not, on the basis of a plurality of elements in the group of
existence of the wobble, existence of the sub-groove portion,
existence of the disk judging code and existence of the pre-.
pits. Therefore, the accuracy of the judgement of the disk

25 type may be improved in comparison with the cases of
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I Embodiments 1 to 4 so that an illegal use of the DVD disk,
which infringes the copy right, may be prevented more
effectively.
As described above, in the optical disk according to
5 the present invention, it is detected at least one of
whether the groove 1is provided with the wobble or not,
whether the subaltern information region is provided with
the sub-groove portion which connects the predetermined
portion of the groove to the adjacent portion of the groove
10 or not, and whether the second subaltern information region,
which is different from the ordinary subaltern information
region, 1is provided with the code indicating that the
optical disk is writable. If at least one of the wobble,
the sub-groove portion and the code is detected, it is
15 judged that the optical disk is writable. Then, if the data
information is protected by the copyright, the playback or
copy of the optical disk 1is prevented. Therefore, an
illegal use of the optical disk, which infringes the

copyright, may be effectively prevented in the physical or

20 electrical manner.

Industrial Applicability
As described above, the optical disk, the apparatus for.
playing back and apparatus for copying the optical disk,

25 and the method of preventing the illegal use of the optical
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disk according to the present invention, are useful as an

optical apparatus which can effectively prevent the illegal
use of the DVD disk or other optical disks in physical or
electrical manner, and particularly are suitable for using
5 as a means to propagate intellectual works such as images,

voices or the like while protecting the copyrights thereof.
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CLAIMS
1. An apparatus for playing back an optical disk having a
groove, which includes a main information region in which
ciphered data information is recorded in the groove, and a
subaltern information xregion for recording disk control
information including key information for deciphering the
data information, which comprises:

a protective condition Jjudging means for Judging
whether the data information is protected by a copyright or
not on the basis of the disk control information when the
data information is played back:

a disk judging means for judging whether the optical
disk is writable or not on the basis of information
obtained by detecting a physical or electrical state of the
optical disk when the data information is played back; and

a disk playback preventing means for preventing the
optical disk from being played back if it i1s judged that the
data information is ©protected by the copyright by "the
protective condition judging means and it is judged that the
optical disk is writable by the disk judging means.

2. The apparatus for playing back the optical disk
according to claim 1, wherein the optical disk is a write-
once optical disk.

3. The apparatus £for playing back the optical disk

according to claim 2, wherein the disk playback preventing
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4. . The apparatus for playing back the optical disk
according to any one of claims 1 to 3, wherein the disk
judging means detects whether the groove is provided.with a
wobble or not, and then judges that the optical disk is
writable if the wobble is detected.
5. The apparatus for playing back the optical disk
according to any one of claims 1 to 3, wherein the disk
judging means detects whether the subaltefn information
region is provided with a sub-groove portion which connects
a predetermined portion of the groove to an adjacent portion
of the groove or not, and then judges that the optical disk
is writable if the sub-groove portion is detected.
6. The apparatus for playing back the optical disk
according to any one of claims 1 to 3, wherein the disk
Jjudging means detects whether another subaltern information
region provided on the optical disk, which is different from
said subaltern information region, is provided with a code
indicating that the optical disk is writable, or not, and
then judges that the optical disk is writable if the code is
detected.
7. The apparatus for playing back the optical disk

according to any one of claims 1 to 3, wherein the disk

judging means detects at least one of whether the groove is
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provided with a wobble or not, whether the subaltern
information region is provided with a sub-groove portion
which connects a predetermined portion of the groove to-an
adjacent portion of the groove or not, and whether another
subaltern information region provided on the optical disk,
which is different from said subaltern information reglon,
is provided with a code indicating that the optical disk is
writable, or mnot, and then judges that the optical disk is
writable if at least one of the wobble, sub-groove portion
and the code is detected.
8. An apparatus for copying ciphered data information
recorded in a first optical disk to a second optical disk of
writable type, the first optical disk having a main
information <region for <recording the <ciphered data
information and a2 subaltern information region for recording
disk control information including key information for
deciphering the ciphered data information, the apparatus
comprising:

a protective condition judging means for Jjudging
whether the data information is protected by a copyright or
not on the basis of the disk control information when the
data information is copied; and

a disk copy pr'eventing means for preventing the data

information recorded in the first optical disk from being
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copied to the second optical disk by preventing the data
information from being deciphered if it is judged that the
data information is protected by the copyright by the
protective condition judging means.

S. The apparatus for copying the optical disk according to
claim 8, wherein the second optical disk is a write-once
optical disk.

10. An optical disk of writable type comprising:

a main information region for recording ciphered data
information; the data information being fecorded in a
recording Jlayer within a. groove extending along a spiral
track, in such a manner that the data information can be
read-using light; |

a first subaltern information regibn located at an
inner periphery side in comparison with the main
information region: and

a second subaltern information region located at an
inner periphery side in compa.rison with the first s.ubaltern
information region, wherein

a disk control information recorded in a subaltern
informati.on region of a read only optical disk is prevented
from being copied to the first subaltern informa-tion region,

by dividing disk control information including key
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information for deciphering the data information into two
parts, and recording the parts in the first subaltern
information region and the second subaltern information
region, respectively.
11. The optical disk according to claim 10, wherein the
optical disk is a write-once optical disk.
12. The optical disk according to claim 11, wherein the
disk control information including the key information for
deciphering the data information is recorded in the first
subaltern information region, while at least positional
information of the first subaltern information region is
recorded in the second subaltern information region.
13. The optical disk according to any one of claims 10 to
12, wherein the disk control information in the first
subaltern information region and the disk control
information in the second subaltern information region are
formed by means of different recording methods to each other.
14. The optical disk according to claim 13, wherein the
disk control information in the first subaltern information
region is formed by means of pre-pits.
15. The optical disk according to claim 13, wherein the
disk control information in the second subaltern information
region is formed by means of a laser trimming process.

16. An optical disk of writable type comprising:

a main information region for recording ciphered data
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information, the data information being recorded in a
recording layer within a groove extending along a spiral
track, in such a ﬁanner that the data information can be
read using light;

a first subaltern information region located at an
inner periphery side in comparison with the main
information region; and

a second subaltern information region located at an
inner periphery side in comparison with the first subaltern
information region, wherein

disk control information recorded in a subaltern
information region of a read only optical disk is prevented
from being copied to the first subaltern information region
or to the main infor_mation region, by providing a sub-
groove portion, which connects a predetermined portion of
the groove to an adjacent portion of the groove, in the
first subaltern information region.

17. The optical disk according to claim 16, wherein the
optical disk is a write-once optical disk.

18. A method of preventing an illegél use of an optical
disk having a groove, which includes a main information
region in which ciphered data information is recor@ed in the
groove, and a subaltern information region for recording

disk control information including key information for

deciphering the data information, which comprises the steps
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of:
judging whether the data information is protected by a
copyright or not on the basis of the disk control
information when the data information is played back;
judging whether the optical disk is writable or not on

the basis of information obtained by detecting a physical

or electrical state of the optical disk; and

preventing the optical disk from being played back if
the data information is protected by the copyright and tﬁe
optical disk is writable.
19. The method of preventing the illegal use of the optical
disk according to claim 18, wherein the optical- disk is a
write-once optical disk. .
20. The method of preventing the illegal use of the optical
disk according to claim 19, wherein the optical disk is
prevented from being played back by preventing the data
information from being deciphered. '
21. The method of preventing the illegal use of the optical
disk according to any one of claims 18 to 20, wherein said
other information than the disk control information_is such
information of whether the groove is provided with a wobble
or not, while .

it is judged that the optical disk is writable if the
wobble is detected.

22. The method of preventing the illegal use of the optical
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other information than the disk control information is such
information of whether the subaltern information region is
provided with a sub-groove portion which connects a
predetermined portion of the groove to an adjacent portion
of the groove or not, while
it is judged that the optical disk is writable if the
sub-groove portion is detected.
23, The method of preventing the illegal use of the optical
disk according to any one of claims 18 to 20,' wherein said
other information than the disk control information is such
information of whether another subaltern information region
which is different from sald subaltern information region,
is provided with a code indicating that the optical disk is
writable, or not, while
it is judged that the optical disk is writable 1f the
code is detected.
24, The method of preventing the illegal use of the optical
disk according to any one of claims 18 to 20, wherein said
other information than the disk control information is at
least one in such information set of whether the groove is
provided with a wobble or not, whether the subaltern
information region is provided with a sub-groove portion

which connects a predetermined portion of the groove to an

adjacent portion of the groove or not, and whether another
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subaltern information region which is different from said
subaltern information regioﬁ, is provided with a code
indicating that the optical disk is writable, or not, while
it is Jjudged that the optical disk is writable if at
least one of the wobble, the sub-groove and the code is
detected.
25. A method of preventing an illegal use of optical disks
when ciphered data information recorded in a first optical
disk is copied to a second optical disk of writable type,
the first optical disk having a main information region for
recording the ciphered data information and a subaltern
information region for xecérding disk control information
inc;uding key information fof deciphering the.ciphered data
information, the method comprising the steps of:’
judging whether the data information is protected by a
copyright or not on the basis of the disk control
information; and
preventing the data information recorded in the first
optical disk from being copied to the optical disk of
writable type by preventing the data information from being
deciphered if the data information is protected by the
copyright.
26, A method of preventing an illegal use of an optical
disk of writable type having a main information region for

recording ciphered data information which is recorded in a

recording layer within a groove extending along a spiral
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track in such a manner that the data information can be
read using light, a first subaltern information region
located at an inner periphery side'in comparison with the
main information region, and a second subaltern information
region located at an inner periphery side in comparison
with the first subaltern information region, the method
comprising the step of:

preventing disk control information recorded in a

subaltern information region of a read only optical disk
from being copied to the first subaltern infofmation region
of the optical disk of writable type, by previously forming
the disk control information of the first subalterﬁ
information region by means of pre-pits.
27. A method of preventing an illegal use of an optical
disk of writabie type having a main information region for
recording ciphered data information which is recorded in a
recording layer within a groove extending along a spiral
track in such a manner that the data information can be
read using light, a £first subaltern information region
located at an inner periphery side in comparison with the
main information region, and a second subaltern information
region located at an inner periphery side in comparison
with the first subaltern information region, the method

comprising the step of:

preventing disk control information recorded in a
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from being copied to the first subaltern information region
of the optical disk of writable type, by providing a sub-
groove, which connects a predetermined portion of the
groove to an adjacent portion of the groove, in the first
subaltern information region.

28. The method of preventing the illegal use of the optical
disk according to any one of claims 25 to 27, wherein the
optical disk is a write-once optical disk.
29, A method of preventing an illegal use.of an optical
disk of writable type having a main information region for
recording ciphered data information which is recorded in a
recording layer within a groove extending along a épiral
track in such a manner that the data information can be
read using 1light, a first subaltern information region
located at an inner periphery side in comparison with the
main information region, and a second subaltérn information
region located at an inner periphery side in comparison
with the first subaltern information region, the method
comprising the steps of:

preventing disk control information recorded in a
subaltern information region of a read only optical disk
from being copied to the first subaltern information region
of the optical disk of writable type, by previously forming

the disk control information of the first subaltern
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information region by means of pre-pits;
judging whether the data information recorded in

the optical disk of writable type is protected by a
copyright or not on the basis of the disk control
informafion recorded in the first subaltern information
region when the data information is pléyed back; and

preventing the optical disk from being played back if
the data information is protected by the copyright.
30. A method of preventing an illegal use of an optical
disk of writable type having a main informafion region for
recording ciphered data informatlon which is recorded in a
recording layer within a groove extending along a spiral
track in such a manner that the data information can be
read using light, a first subaltern information region
located at an inner periphery side in comparison with the
main information region, and a second subaltern information
region located at an inner periphery side in comparison
with the first subaltern information region, the method
comprising the steps of:

preventing disk control information recordgd in a
subaltern information region of a read only optical disk
from being copied to the first subaltern information region
of the optical disk of writable type, by providing a sub-
groove, which connects a predetermined portion of the

groove to an adjacent portion of the groove, in the first
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subaltern information region;
judging whether the data information recorded in

_the optical disk of writable type is protected by a
copyright or not on the basis of the disk control
information recorded in the first subaltern information
region when the data information is played back; and

preventing the optical disk from being played back if
the data information 1s protected by the copyright.
31. The method of preventing the illegal use of the optical
disk according to claim 29 to 30, wherein thé optical disk
is a write-once optical disk.
32. The method of preventing the illegal use of thé optical
disk according to claim 31, wherein the optical disk is
prevented from being played back by preventing the data

information from being deciphered.



