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;e3e(8s(jjk,nd nNr6rT8s 16 July 2002 DESCRI PTI ON OPTI CAL RECORDI NG MEDI UM
AND RECCORDI NG METHOD FOR THE SAME \ 5 TECHN CAL FI ELD *~2* The present

i nvention relates to an optical recording nediumand a nethod for recording
information in the optical recording nmedium 10 BAG(G?wNDle\I}ﬁlj}Qo(fzecent
years, the anpunt of information to be recorded in a single optica

recordi ng nmedi um has been increasing, and the distribution of information

o7 onot ed. The't echnol ogy Lo event 1 cgal copyi ng ther cor 2 MMM

devel oped. Therefore, as so-called security nmeasures, identificati-@geer
information is desired t@EHG&bd%Ei@ORIéH}b@ME\DﬂSMlANDpt i cal recording

media. To nmeet this req m E{:m applie
; identifjcation informt :I%)Erjl@ or IbITTo?ihga r@?o???{ng §|%g\klms) for EM’%i@MMW
Provi de® a pit part of a reproduction-only type optical recordin

vm'th 20 anTEdHINIORdl FEEER (Burst Cutting Area, hereinafter abbrevi®g* as
"BCA") where barzgodes are overw it soth i dentj.ficati.on information
(1D mnd 1 neckB8 aroseiliingiatioh rplafi s o PPRoabiEeoiing FoRuim aROG

recor ded i methed B@Aedording infoenratinif acthe opticgl recarssngmedptincal recor di ng
nmedi a. One exanple of recording signals in this BCA of a reproduction-only
25 type optl caI recordl ng mediumis illustrated in FIG 14. Specifically,
as shdkh i BAE sed on signals nodul ated according to

predeternined i dﬁﬂ&éédrﬁ%'a@@ tihef &maBht oR isfdéMaion! 18 b révdraed kih kesingker
beami s em tt, e

veam | eThised LB AGEY ARLRAL ble S0 (SEf (e BON, SOuRal b SO o
a stripe fmfmmatlpnlmsmndadem Giti¢al lﬁb@dmg ni@jia dkhepfbwarpnbumatiBahis
e e e TR o A
r enai Hé efpre,(Hs  smeallethi seqityp cieapresCcAl tli'?,“raﬁlqns
repr odycednﬁ'(yrrﬁﬂtlﬁﬂtm daéu'éd?&ﬂb@&%@id@@h‘eq&dctwef}mmmith@m recr:]ordmg medl?. i
wht oh some. por b1 S Bl sEfmgbrtal A Beiughe Rncuelly EOR A RERA T
has been ridentidfigationt infoBaatioar for vhtisel wpeiding pnedlnaotﬁs four emnb&/eifmr m
then undergQvidd bl gipabt BE 8SRpRSIERDNIoNLY 706 optftal Pdcorditfh Midm with
20 an additional area (Burst Cutting Area, hereinafter abbreviated as “BCA”)
where bar-codes are overwritten, so that identification information (ID) and, if
necessary, an encryption key or a decryption key can be recorded in the BCA
during the manufacturing process of optical recording media.
One example of recording signals in this BCA of a reproduction-only
25  type optical recording medium is illustrated in FIG. 14. Specifically, as
shown in FIG. 14 (1), based on signals modulated according to predetermined
identification information such as ID, a pulse-like laser beam is emitted in
accordance with a pattern of the BCA so as to break and remove the reflection
film of the optical recording medium at a stretch in a stripe form as illustrated
30 in FIG. 14 (2). The stripe-form BCA is formed on the optical recording
medium with portions where the reflection film is broken and removed and
with portions where the reflection film remains, as shown in FIG. 14 (3).
When this stripe-form BCA pattern is reproduced by an optical head of an
optical information recording/reproduction device, the modulated signals
35 show a waveform in which some portions are missing intermittently, since the
reflection film has been removed in the BCA part. These missing portions in

the waveform then undergo a filter process as shown in FIG. 14 (5), and the



16 July ‘2002 digital reproduction data are detected as shown in FIG 14
(6). In this way, the identification information recorded on the optical
recordi ng medi um can be obtained. By reading this identification
information, each optical recording medium can be specifiegg J‘gﬁbdzhe ot her
hand, optical recording nedia are getting diversified nore and ‘nore, and
not only recording-type optical information recording nedia provided with
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like in accordance with the BCA pattern so as to break and remove the

30 information layer in the optical disc, it is not possible to selectively break and
remove only the information layer containing a photoactive material, since a
laminated film such as an enhancement layer, a hard layer, an intermediate
layer, or a dielectric layer is formed at least on one side of the information
layer. As a result, the information layer and/or the laminated film in the

85  vicinity of the boundary of the BCA pattern may be separated, or particle of
the information layer and/or the laminated film arising inside the BCA
pattern may cause distortion in forming the BCA pattern part, which leads to



In particular, in the phase change type optical disc, after a |ight beam
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30 laminated film may be created inside the BCA pattern and in the peripheral
portion thereof. Accordingly, the defect spreads to the subsidiary information
area and also to the information layer in the main information area, thereby
increasing the factors of causing critical defects that make it impossible to
record.
35 Thus, it is difficult to record BCA patterns that can be detected exactly
at least in the recordable type optical disc. One of the main reasons for the
increase in the manufacturing costs of optical discs is the problem related to




I nf br mat’i on area capable of recording an information signal and a
subsidiary 20 information area for recording subsidiary information that is
different fromthe information signal, which are divided in one principal

pl ane direction of a substrate) wherel n an information Iay% Egrzmﬂcordl ng
the information signal in the main information is provided aF] rnmth
subsidiary information area and nediumidentification information for
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Ahe present. I nvention

exanpl e of giarmaiden ¥8<y|errf@rcmchdiggﬁbamﬁwm@&w|8ﬂ%%ltlndhemm&w&rmfﬁl@ﬁ t he
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15 in the information layer of the subsidiary information area without changing
the shape of the information layer.

Furthermore, a recording method of an optical recording medium of
the present invention uses an optical recording medium provided with a main
information area capable of recording an information signal and a subsidiary

20  information area for recording subsidiary information that is different from
the information signal, which are divided in one principal plane direction of a
substrate, wherein an information layer for recording the information signal
in the main information is provided also in the subsidiary information area,
and medium identification information for distinguishing the medium by an

25  optical phase change is recorded in the information layer of the subsidiary
information area. The recording method comprises: recording medium
identification information optically in the information layer of the subsidiary
information area, and recording an information signal optically in the main
information area, wherein the medium identification information is recorded

30 first and the information signal is recorded afterwards with a modulation
method that is different from a light beam modulation method used for
recording the medium identification information.

BRIEF DESCRIPTION OF THE DRAWINGS
35 FIG. 1 is a block diagram showing one example of a recording device of
the present invention.
FIG. 2 is a cross-sectional structural view of an important part in an



10 FIG 7 is a top view showi ng the above recording nmethod. FIG 8 is a

bl ock di agram showi ng anot her exanple of a recordi ng device of the present
invention. FIG 9 is a flow chart show ng another exanple of a nmethod for
recording mediumidentification information of the present lkrﬁr&p}l'(ﬁn. 15
FIG 10 is a flow chart of the above recording nethod. FIG ((& to 11
(3) are views each show ng an exanple of a wave formchart of a | aser

out put i n examptr ofxmoptiealbdisc applicalilg totHe predetit dhvdntiai.i on i nformati on of

out put when mod b2 £ dorge Teeh iRk oo bkl OF 4R A B dmileadle 055

is a wave tobhs E}’ﬁﬁenth%nti%er out put during a phase conversion process;
and FIG 11 (3) P3GaqwRVveflb® MRLRahowdhg anl S&BHhpRUIA MmMABA BEIEH N ing

identifjcation infor Il on i.s.recqrded, and the phase conversion process is
26 perfd)rrrg}f ‘t‘mt‘rﬁlgng]%‘tr?éﬁppﬁﬁ.forma@oq%ﬂi% I%Jreﬁ%@na’ﬁappnshom ng yet another
exanpl e of a net FdG. Has ar\dewrﬂiomgngadﬂiuﬁnfgdhfafﬁiiﬂmékMplmém (;meéthe& f@ﬁ;] td he
present in ' F .3 ] A rt. above .r r.di ng met hod.
Bl a1 Rty wRliimdden o InGRRaboR of F RBRREE REREAEY "7 oo it ng
of medi um i denti Filgatt ds a nfiewnshowing anaexonplnof onahetodnfore req@rdingl5 (a)

i s a bl oCkyfHBEmANe s BT i8naRfERATRIoOthef BB RikARoRArt 1N a recording
devi ce, of the pr né,l nvention; .and FI.G 15 (b) is a bl cﬁodl agram show ng
an exarple of a gi&fo df 81408 Vi showing the.pbee xacp n&é’k}‘?‘g’@ f the present

invention. 35 FIBIG1B {®ah bleck diagtah whekvidg emothesrlakamipds oB@Arecurdirg n=12

and 188 byies: | xgr&g e the present invention; and FIG 16 (b) is a
structural aglélgév%(f)@%gfa (%%n ,l&v'\here n=1 and 12 6

FIG. 9 is a flow chart showing another example of a method for

recording medium identification information of the present invention.
15 FIG. 10 is a flow chart of the above recording method.

FIG. 11 (1) to 11 (3) are views each showing an example of a wave form
chart of a laser output in another example of recording medium identification
information of the present invention, wherein

FIG. 11 (1) is a wave form chart of a laser output when medium

20 identification information is recorded;

FIG. 11 (2) is a wave form chart of a laser output during a phase
conversion process; and

FIG. 11 (3) is a wave form chart of a laser output when medium
identification information is recorded and the phase conversion process is

26  performed at the same time.

FIG. 12 is a flow chart showing yet another example of a method for
recording medium identification information of the present invention.

FIG. 13 is a flow chart of the above recording method.

FIG. 14 is a view showing a timing chart of a method for BCA

30 recording of medium identification information in a conventional example.

FIG. 15 (a) is a block diagram showing an example of a modulation
part in a recording device of the present invention; and

FIG. 15 (b) is a block diagram showing an example of a demodulation
part in a reproduction device of the present invention.

35 FIG. 16 (a) is a structural view of data for BCA, where n=12 and 188
bytes in an example of the present invention; and

FIG. 16 (b) is a structural view of data for BCA, where n=1 and 12



r ."16 July 2002 bytes in an exanple of the present invention. FIG 17 (a)
Is a structural view of data for BCA where n=1 and 12 bytes in an exanple
of the present invention; and FIG 17 (b) is a structural view of virtual
data created by adding O for 5 an ECC operation for BCA, V\/@ggﬁlyrﬁ,bzand 12
bytes in an exanple of the present invention. FIG 18 (a) 1s a“structural
vi ew of data show ng an exanpl e of synchronous codes of BCA of the present

[ nveﬂt i on; b§§%‘°‘ i'fl'ﬁieﬁémﬁo]?é %%%\le?pﬁ%éﬁgfﬂveﬁ:tioﬁ[ fewt of data s?oyvi ng f["‘_ fi xegI c
synchr onous patter . i'n an exanpl e e se i nventiqn

19 is a wave for%&%}l-el\?& gar)o‘\ﬁ/i%étrém |EeV o ‘gﬂtﬁng?r ]15’)‘151& I’i\gleé'ﬁs%'_ pngd kv
type dihsc. b@tmrﬁa(mlgﬁhgp@é of tie IF)fe.@éﬁt]thndem'ﬂ)m ia?d. Flﬁ/li 20 is a wave form

vi ew showi ng a i on.signal .in.the case._.o t I_SG:

exami 6 of the prabens BRichBethd Meu el dafl MpHBERE At o
exanpl ebof amhBCsd operation foBBLAnwhene si=loand W pyteseint annexarnplenof thes 22
i's a processesimahagngbew ng an exanple of a process for formng a disc and

recordi ng BCA of e esent invention, FIG i s bl.ock di agram of ,a
recor di ng/ repr odﬁ;&&- ofné oé?/iléea uEEHC Al ?Ge‘@n%géﬁf"i‘ ofrine 4aR r SFAmBle of
content s usynghmhotxaoféeoOBCRGA the prhsertriasentionmehtion. FIG 24 is a
flow chart show ass, for de ' : C4 ts in
an exanpl e of t hgqggclg@)ﬁﬂglar étﬁ‘}lgﬁﬁﬁ ?(Ig%?b (@g\(}lﬁ?z{gej Sé?%ﬁggapfr%%ie%%h%g{e}%@on.
25 BESTO MODELRCR of AHYINGNOSRITHE of heNTe@nt Theerdien.cal recor di ng medi um of
the present i|nvemOndh@s, {aeG0mh dewAHMnES WModelhtid SfghRl iPRhé 3Yes S T or
1 ecordi ng |gf2@g&{l on S| 8nal S are pro |ged In both the main information
‘area and t Ré2 Hﬂ%?r%s &0 ARf £ o the BLeSeRt Qi ary i nformation to
be recorded in tHG. 20oisnakiavs fhameriewfsHdwdngubmiodindatyorasizaal $n the casked
wi t hout ch ilﬂ@ht S Tl ' +:\When a pattern of
medi um | deﬁ?lgf Ica Bg)r? (r’ﬁ%?gx% %t%‘gﬁﬂég&g'ﬂg%b%e%%l}kﬁ%‘geh%ﬁ is forned, the
i nformkBi on | ayeFIFarliisw tan yiewhshoveingoun asapppoek thenpesition of BEA pata er n
causes unr @eQverthbledontigheatisnsuch as separation or holes, and due to
t hese defects, tgeis#rgggr.rrat ilon layer of the nmain i nforrr?ti n area aléso
beconmes i ncapabl i AdPTRgessifiastam showing an exampfe, of 3, Procesy 4ot 4j ng
type opti cdbrmagoa discgamerkcomlinguB CAhifthe present invention.
FIG. 23 is a block diagram of a recording/reproduction device used for
20 encryption and decryption of contents using an example of BCA of the present
invention.
FIG. 24 is a flow chart showing a process for decrypting and
reproducing the contents in an example of the recording/reproduction device
of the present invention.
25
BEST MODE FOR CARRYING OUT THE INVENTION
The optical recording medium of the present invention has the
configuration in which information layers for recording information signals
are provided in both the main information area and the subsidiary
30 information area, and subsidiary information to be recorded in the
information layer of the subsidiary area is recorded without changing the
shape of the information layer. When a pattern of medium identification
information such as a BCA pattern is formed, the information layer
particularly in the boundary portion of the BCA pattern causes unrecoverable
35 defects such as separation or holes, and due to these defects, the information
layer of the main information area also becomes incapable of recording. This
is a critical problem for a recording type optical recording medium, but this



6 16 July 2002 problem can be solved by the configuration of the present
I nvention descri bed above. The infornmation |ayer of the subsidiary
informati on area that records subsidiary information without changing its

shape can be nmade of, for exanple, optically active mat erii w:dﬂ] S
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25  the subsidiary information area may be configured to be the same, so that the
optical recording medium can be produced without changing the material
constitution for the information layer of the subsidiary information area and
the information layer of the main information area, so that the optical
recording medium can be provided at a low price.

30 Furthermore, it may be configured such that, after the step of
recording medium identification information is conducted, the step of
recording an information signal with a modulation method that is different
from a light beam modulation method used for the recording step of the
medium identification information is conducted. Accordingly, the part where

35  the medium identification information is recorded can be distinguished easily
from the part where the information signal is to be recorded or is already
recorded with a recording/reproduction device. In addition, the medium
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20 or between crystal and crystal. Since this is a conventionally known
material, the details thereof will be omtted herein. The material that
changes its phase reversibly or irreversibly also can be used 25 FIG 1 is
a bl ock di agram show ng an exanple of a device for recordig F‘;dmozm
identification information in an optical disc. It wll be exp wth
regard to BCA as the nediumidentification information. The recordi ng

device of FbGtel allBﬁé HHQﬁn@r poiipHb 1@9. 'E:e %f flﬁ?(leléatlﬁtdrgg of‘ﬁ?é)ﬂ%b(‘sgx ggasc 1,
a rotation control %h%mcanotlca focusi.n

gener at ed 301 a aE@Erléén%ﬁcf’fﬂl gfprégegord@g] ’é’@é%“rﬁdﬂéﬁtl@&ﬁl%l | er

6 for driviingornhgtidbn.ght source of the optical pick-up 4) a BCA signal

generator 6 for L n nal ul at.i ng subsi r

information to bge’l%’rl&@%]f%8 tc@g BpT ek YIH’%‘? 100, iy e%?f%f% té?at7 they

res hap: :{ig tmﬁ)gluhaey 1nﬁdmm§;bm£m\t§éf®rdmd)a§&g a)dlaréetelwéf abgrt&g(ilzoméi‘i dsus

control | er 5kehs AOASHAeRwbbED St 4681260 Mom IheRhHGAE bGP 4
e tor or

on the optlca tin e optica up. 4 and
a feed not o @m Petrlcqloplc Yol bpbAteteedlyy !mtqdoby dh@é@?&ﬁgﬂlﬁdﬁ he

rﬁsn ti ig 3falxdth§%dggthe:a%ov@lbré<ramge40f ﬁf@joﬁﬁcaﬂﬁﬁbﬁldp){é mlelmcreql a&MSﬁ}enmtlathzf or
u contr ser ntr.ol l.er rotation

control | er ZHORHal ?%&%?88@#8&1% g Tlﬁeemgggej GRS %&Hﬁ g?blfotaﬁs a

whol e. BEDG @cosilagcm@hgnssiﬂntdirmtlontxnfurmatadn u$ mntiw&draj)owhe mai n part of

aphase change t lg i hcabl e
tosthe pr esgng Yﬁﬁﬁ’%‘”ﬁ. of lg’ﬁ?fe%l@r*h%"“ﬂp sBpgiaidy Hbirifiof is S aREkg 0
| &R

i ncl udi nga Wt l%@learezz( st e@‘étrtﬁ}%lér?%)y%‘fe%ﬁ(‘%n Jo.t0a) Fubpidiary
i nf Ior m;t i orlnlfcaymt)lon adee| achr tiatl aylearr afl @rﬁdr;?hdt&f stats iiv &o| myedin?in the
appl 1 ed ont e o I p 2l S 21.
A ul 1 avi G EPRCEREEPL L PARLPEEPR, (£ x30%IE "l BHREERAY YA Phe
pr ot ectlPon gmprnlmusi shataoist tecemvidintintthe stripe &Dltm ng the spbgidiay ipferseatitiange

type recordiyag, itaﬁéeﬂreféraBIéJMiﬂe@leaﬁhééeeéf%‘érﬂbﬂg1ﬂf@¥xﬁ5t1%ﬁ dr8aWRickAnged

i nformati on can ecor using .optii.cal.neans tQq change,t hasg state
of the recddli Wg}mlué{)' %?%%lc%ts& %fOI{)HPE"é‘hB%‘P?%t e'ﬁé‘% C8ffe Of)aﬂnglﬂ%%g? ued
t oget her viaystal atﬁ‘bes;o\teniamyen tR8 strdpdffrimirstiedsulmidiasy hgfoemepiohcaleads sc.

Moreover, gy, QBﬁieg&'wﬁérf g&%&% %ﬁg,ﬂiﬁb’ HB@stﬁJng?ééd%’to %ﬁ&?&%@%‘d@ozayer

28 nat ur aI .y can e recor i ment
shown #A |1euszdv€a§ th%mma IBJOrIpRIAQN, AYRR- | n’Eyh‘?ré[Sﬁ]GHO %Ihlst%S @ﬁe frem i 02
(thi ckness: thbaﬁhyﬁl A H@ovde@rebgrdxﬁitﬁmgrtlﬁ%sgﬂe& {d bu@kae@@greaahat as

24, and an S EPPpR Pt s obon A0 5AS moto Rl A R RSB S | ¢

the top vi ex-&pa fi phashe wnaagedtiypeanpmarahods statehown i nFIG 2. As

illustrated i “ FIfg the aﬁcﬂr%rc% # ﬁr@ﬁ&?'a{k foR tRE ff@édrﬂihg‘ ﬁﬁﬁrtﬂhﬂﬂs afigaldeq@nd a
subsi di I‘IT&'[IO 3 ar ea 20nth oplca |sc1 T@;rraln

i nf or n& .orbyrs AREIE theh PEARP Sttt BRI HATOTEARER g8 o

OL 25e[) asgd dhplewgeaite baddd eam Tepdd S@,I for e&amiﬂa,gGeSb’I@dudt(Edl’e mbea;sedher eas
t hesubsi di tjran icati an
cnorypt1 oneurtEEERIE AR BLELY ity ffhﬁ&%%e? el B SHIMILAR) (oe?

di sc, whi crdqmbé@@rbedfonmd tme eotpmrda,l by glewily depesiting (feShTerpf abaye t er

t heenbodi nﬁjhtaffco?%nidbe bi' asRipt thé‘VxﬂiHoh'Oﬂhél\éé khize fBxbldepbsitioanshéle daghe of a
BCA30r ﬁordl n or_recordi Qﬁ §1 %nSUbSI diary information. Furthernore,
thesubg di aryf umgquriagﬁn BY4'%cl udes a pit part formed by pitting in

whi chposi tion i nflar b iadbovancbrfipurhtike, ieliatpeférablehéhatnian phaseramanges i s
recor dedbegjetftch i ABLATHRL aatéisgar'aﬁgtaq%eae AFRRREIAY roffichivity fegor ded

in thisarea ere tirally overlapping Wt

recording |&y&al s@tnés §tjlﬁ§|3‘él|19%hl|ghﬁb han thmretlactivity neaawaoeﬁlw ‘ﬁf*ﬁf‘sent
in the randg ahHFfeePeeZofA0% @ﬂﬁst@ﬁeﬁ(r’@ér{ fiRMdfleeticR! the @tofded iWdrint@lionli sc
1. Thlﬁ ar ea %s&fsl.scal Ihe ad-in area. Furthernore, in the enbodi nent
shown PR FI%8R fipeyisshe 1%”3 y 2002 subsidiary information recording
area 32 was recorBedheymors mglsapﬂei&m:ble/\thdt wwmtmaémglohldm,g gedium hasa t hi s
sub5|d|ary ec r y | ager
wth a wave engt%?é(% O%’é hm fhf lee?legﬁlt é@e re gg%ﬁ?@ﬁ?i@ f#\ﬁ%‘ gtlggrfﬁof
the crystal state was 16% whereas the reerct|V|ty in 5 the part of the
anor phous state was 2.5% FIG 4 is a fhgw chart show ng the process of
recording BCA in a phase change type optical disc of the present invention.
The process of recording BCA will be explained with reference to FIG 4.
The process of recording BCA is divided largely into three sequences: a
starting sequence 41, a BCA 10 recordi ng sequence 42, and an endi ng
sequence 43.




First, the starting sequence 41 wll be explained. In the step 4l1la, the
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30 l'ight® power of FIG 5 (4), the power 5la is a |laser power capabl e of
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Operatl n noves uence, e, endin sequence 43
will b@gexpﬂraﬁ% Y & §seh@ich ap %fepa REPTG RS/ a%nreﬁuefa% [A§Vicey 39 thengs a
signal to tdﬁlﬂ)sicﬁsﬁ_,f 1rﬁ'0mat16ﬁﬂ'bfe®b Itei[DE(:Ldmtthdamfomx mma@m, anvmoryp)tmn

D100, SRR B0 DRgCR R, B B FOR 5105
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subsidiary information area includes a pit part formed by pitting in which
position information and the like related to the main information is recorded
besides the information described above. Generally, BCA is recorded in this
area where pits are formed by partially overlapping with the recording layer.
35 The subsidiary information recording area 32 is present in the range between
22.3mm and 23.5mm from the center of the optical disc 1. This area also is
called a lead-in area. Furthermore, in the embodiment shown in FIG. 3, the
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16 July 2002 allowi ng the anorphous state in the stripe formto remain in
the subsidiary information recording area of the optical disc 1 shown in
FIG 3. FIG 5 shows a case in which the phase change type optical disc
with BCA recorded according to the nmethod described above i JifiPhggpiced by
using 5 an ordinary optical information recording/reproduction device. In
this case, the BCA pattern recorded on the optical disc is forned in the
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f
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be cont r ol fige, the :mwmf gnttwamtt%i frercthmlaper dd laef Suclla dngree doaf;
recording layer 23 of the optical disc 1 is not crystallized. In the step 41d, the

25  focus controlling is performed in which the light beam emitted from the laser
14 is focused on the recording film of the optical disc 1. The light reflected
from the optical disc 1 is detected by an optical detector 16 and output from
the optical director 16 as an electric signal. This output signal is amplified
by a preamplifier 17 and input to the focus controller 8. Based on the input

30 signal from the optical detector, the focus controller 8 drives a voice coil 18 of
the optical pick-up 4 so as to shift the objective lens 15 slightly in the vertical
direction of the optical disc and thereby controls the light beam to be focused
on the recording film. In the step 41le, the position detector 11 detects the
position of the optical pick-up and transmits the position information to the

35 operation control system 12. In the step 41f, based on the obtained position
information, the operation control system 12 detects that the position of the
light beam is located in the starting position of subsidiary information
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crystallizing only the crystallization area. Furthernore, the
crystallization area can be prevented from spreadi ng by the residual heat,
so that an optimal state of BCA recording can be obtained. 5 Enbodlnent 2
FIG 8 is a block diagram showi ng the configuration of a B %%%%

device of the present invention, which is capable of recording |n an
optical disc and also of initializing the optical disc continuously. This
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16 July 2002 perfornmed at the sanme tinme. In the step 42c, BCA is recorded
on the optical disc 1. The |l aser power controller 5 drives the |aser based
on the | aser power value instructed by the operation control system 12 and
the | aser nodulation waveformfrom5 the waveformsetter 7, gﬁ&,% g | aser
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Enobdi ment 33 Wth the use of the device shown in FIG 8, a nethod for
recording a BCA pattern by providing a through hole that penetrates a
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(hereinafter referred to as a hole) will be expl ai ned. Accgﬁg'i E’%‘i@ t he
present invention, conpared with the conventional nethod f M ing a
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30 the recording film can be regulated to be of a constant intensity, therefore,
there is also no time difference of crystallization by the linear velocity change.
As a result, a stable crystal state can be obtained.
In this embodiment, the laser output for allowing the crystallization to
be intermittent is explained by using a rectangular waveform as in FIG. 6, but
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16 July 2002 operation control system 12. In the step 41f, based on the’
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In Enbodiments 1 to 3 above, the basic nethods for recording BCA are
described. I n Enbodi ment 4 below, a nodul ation nethod at the tine of
recordi ng and a denodul ation nethod at the time of reproduci ng will be 35
expl ained in detail. Furthernore) Enbodinent 5 is an exanpl ? ml yi ng
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~ynchr onouptivadi@ick-up and transmits the position information to the operation control
20 system 12. In the step 42f, based on the obtained position information, the
operation control system 12 detects that the position of the light beam is
located inside the subsidiary information recording area. Then, the
operation control system 12 outputs a subsidiary information recording signal
to the waveform setter 7, and the operation returns to the step 42b. When
25 the position of the light beam goes beyond the subsidiary information
recording area, the operation moves on to the initialization sequence 91 shown

in FIG. 10.
Next, the initialization sequence 91 will be explained. When the
position of the light beam moves out from the subsidiary information
30 recording area to the initialization area, the switching device 83 allows the
initialization control system to take control of the system. In the step 91a,
the operation control system 12 sends a signal to the rotation controller to
switch the rotational condition from the CAV state to the CLV state. In the
step 91b, the operation control system 12 sends a signal to the laser power
35  controller 5, and the laser power controller 5 controls the laser power such
that a constant power necessary for the recording film 26 of the optical disc 1
to be crystallized is provided for a predetermined linear velocity. In the step
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Next, a‘synchronous code will be explained. FIG 18 (a) shows synchronous
bits 719a to 719z. As illustrated in FIG 18 (b)) the fixed pattern of the
synchronous signal has an interval of 4T, so that it is easier to

di stinguish 3T of data and the synchronous pattern. 35 As f? “%b@%ﬁata 716
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In addition, the BCA recording and the initialization can be performed
continuously in the CLV state alone by attaching a rotary encoder to the
spindle motor and generating a laser modulation signal during the BCA
recording with reference to the turning angle signal of the optical disc 1 to be
30 detected by the rotary encoder.

Embodiment 3
With the use of the device shown in FIG. 8, a method for recording a
BCA pattern by providing a through hole that penetrates a recording layer
35  and/or a recording film or a depression hole (hereinafter referred to as a hole)
will be explained. According to the present invention, compared with the
conventional method for recording a BCA pattern by using one laser emission
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16 July 2002 Thus, the reflectivity of the recording filmof DVD-Ris
reduced in the part where the laser is emtted, so that BCA as in FIG 20
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recording in DVD-R whereas the polarity 5 is reversed for rec ng in
DVD-RWIn this way, it is effective in recording BCA for both of the nedia
with only fonend RCAqatsim; @ ELlG b@mnHaenikeddod severad tanesytoform aAightt he
val ues 1 | I r t type
i sce. Forbeg et it MAARLHUT HAANER LR e BUR SERLGLRHER e Brdiill

i | | ust r at daffuenge @ndl@e thermal dagagotathe moerding, ﬁlmlélndrﬂ@ljfﬁs garipheryl are

tpeRsé?/lnes he?)ﬁgaggg‘équﬁﬂek§%ﬁ%ysf&ﬁﬁh | Sxdalllent rl?cFelég‘t (?é% L ed e gase
when t Re 3@?&2“3?@0{‘6 asf gEﬂ@r Hrsaﬁﬁr’%ﬁ@é’ v %’ﬁé‘cgq”@i’ léheé%é( | ef t

Isr ](c:Ie asds himirre & sin & It Ee p“klﬁve(r%ﬂ tlzam;lhstelﬂdadi@ﬁ tpahichr a p@h&a@ 18l4f dramm@mmhe

eft side o versing
signal is %?a%gﬁn% a% 1lr:1 %ﬁégga&s%eBCg}ﬁiiﬁ({lH% I}ng) dﬂ%ﬂﬂ%t}gg(i%% BVD R
and the |imrespitde te mm\lmﬁhe eptigal disc pad' a(bso to negorEBRA by medting holgsrianged
in ]E he Sg%quﬁbﬁﬁng'fﬂﬁi as il th@SoriRdnal nfdtfpd 20 (3), and the BCA D?E tern
is for on de as wn i.n res atterns
on th&gel scs ar gwr hf F%fPE?Rce w0t }{%ﬁf’wtﬂ@rg%ﬁf gﬁaR%?n ‘?Hfiﬁg tllg tgb& g alpam
can be di sapemgtmﬁhﬂohhl& fdeaitei wilkbalexpbaipadbelise dntdn exiddipleis oviaichBs- RW or

DVD-R 1o ?%ﬂn ﬁ{e”ﬁtvt Q%@%&@ﬂ%&fﬁ% réHoE&ﬁ{%e%zs 'tis

identifie as n
prevent i ngmﬁonm%galthasGAHf Sf@rt%c sThe rprprﬁéBSpfpé@brﬁ devige e iddwidedylaggelyi ng

the code r1@1‘€@f<§1ﬂ'@q@1@h&es7%1st e@%&%lﬂlarECA%c@ﬂcﬁﬂg E@Q‘@éxﬁﬂenﬂzlpaht 725
can b recorded in

i n FI G ossr bI
r ecor r egit E%Aor\’/\n SEAUGHES ?j‘i“#wgala gg b%%‘@fl{:‘? n‘gé ‘t h@lc@ r sr ng
part and tsrtartsng rpasebien Sif rgbsitiaryOi fdkinfadionDvidoRYih gAY/ drﬂérfmnecb\tbﬂm aand

OFF/ ON f or,. Y, W tghi t ctlve
i n recordin % (§¥our dﬁ?f]g%n?%% gﬁ)éa é%d B%DBE{%\@ ébﬁdﬁi and
DVD- RAM wi lm%mt%tl@aﬁécqré—w i ¥ eer@wqdeto e radialppsiion 34 sﬁam in
FIG 21. AsddicionPybe Bﬂfi‘b@hﬁl@ pabitidvDoRMMtial ratiBhAsadetarmated so lbecatradialn t he

i nner oppst r

o uZD s BT BRI S, difOERd RoBr@honiglf (RRbER 1. RAR,.
an addr esstotzoa iradiad posidtad 34misr PHG. 8.16 July 2002 since the recording angle
of a BCA bar - codpirB@$nha sﬁdﬂiﬂ@é@q@fen@é4@%‘119&$eﬁﬂgnﬁd”a>1h'fﬁg‘s% 215 hagr ees,

an unrecorded.portidn exjsts. in rtain angular rang BCA ar ea.
The addr oesPIBdlP BROPEaG 1o CFHPE Bpetheaaiptiot DSR2, SotliSg % e
r epr oduct i instevioaegicen frean Gba |operaﬂ1c$n osmtrpbsystemnl2, Ianthhehepncaledlsc 1

peri pg%r a'1sH§>"t£t!e ”%Pfa éJh o161 gcﬁ‘?”&a@l h tﬁ%r&e#% ) 3o s

provi ﬁer ou gerrp e portion, contro

i ndi cat | ngfe?@rén?ﬂ‘?}’sﬁ to&atq@r@ﬁeﬁcrmgl fthehsuppers theopticadpirkdupyd thexeb YI n t he
control dajhftidtheopiéal €n rH@ @&dhfaﬂ direéfidn ofl tHé Sptitalpdist dewotthki er
%%ggw

711, di

i sc, and HRGRHRAPEReS AesFation Riofdisn 18 tHE Ra M PR
case of Dui theomsbudtidw gizePdrom the opafatidn eontroldysterntlid)ghelaser powerower
adj us ntcoh%rc?IeQVS ‘a?ﬂrelsrthtehﬁséﬁ%a' A B HE bbE “@%&33 ﬁ&ﬁjth%) Iﬁ%f‘rlq is

22.3
for recordfm @ct@ﬁémpéglg?@eggxgtb&ﬁyaswﬁte the §%ﬁwa1/m§ﬁupn A © the £

objective lens 15 to the optical disc. At this time, the power of light exmtted
from the laser 14 is of such a degree that the recording layer 23 of the optical
disc 1 is not crystallized. In the step 41d, the focus controlling is performed
36 in which the light beam emitted from the laser 14 is focused on the recording
film of the optical disc 1. In the step 41e, the position detector 11 detects the
position of the optical pick-up and transmits the position information to the

a 738
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15 radi dl range between 22.3(22.1)mm and 22.6(22.4)nmm and a subsidiary
guard band 739 of nore than 50 ~c mis provided in the inner peripheral
portion of BCA to avoid the interference between the RVA area and the BCA
area 728. Thus, the BCA area 728 always is present in the Zg ygjzmﬁnge
bet ween 22. 8mm and 23.5nm and nore specifically, between and 20
23.45mm By redum ng the width of the BCA area in the radial direction
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35 machine 808c to create a conplete disc. In a second recording area 920
of the conpleted disc 809, by using a BCA recordi ng device 807, a signal of
information of a disc ID 921 or a second encryption key 923 for the
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| dth t tted t d
Phe BER midCiie 146fr $Ps SorpIER & gt fo RopbRREen SR S tsdR 8 T
radi us (bdaeeepowbpstck 2hét arndnA2ns mupves mergsdaay Jar thelﬁec@udmg?.@m 26edor d
the BCA patt}{eef)%ubél ahe Bt B’é %?ygtaﬁlzeﬁhfénm&ﬁ&e& 354 ﬂr%déﬁ@'rftﬁﬁgdj lir{é&@‘ the

intermtten sl.on.1n positio

SS| O to th SUucC S|l.ve e en
23. 45mm an‘EP % t55mi the $tem; l?sle Ehefﬁ éeﬁse 1§0ﬁ%@s P@%swelsdq}%fee@ﬁe
guar d bandmétor @mtkdller 20 .drivus! ﬂletfeédQﬁbtdroﬂ) tolahift 1B dpticab@ickitiprbyba

ot ki Ring At 18 the e 1300 Prior o et IR b
entire ci rposifien ofdbe ommaéfpmleuptamct treasfriitgithe position infémoatior tprtheeadi ng
data or  pperation control system 12. Based on the obtained position information, the
operation control system 12 detects that the position of the light beam is
located inside the initialization area, and the operation returns to the step
35 13le. When the position of the light beam goes beyond the initialization area,
the operation moves on to the ending sequence 43.
Next, the ending sequence 43 will be explained. In the step 43a, the
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addressés stably by the optical head in the PCA and RVA areas. The disc
used here is a bonded disc, and the BCA inserted in the disc 10 cannot be
tanpered with, which can be used for security purposes. Furthernore, a
DVD-RAM drive and a DVD-RWdrive that are commonly . avail iR'Jﬁ]ﬁb he

mar ket have circul ar beam spots. Even if an illegal user trres+t’o tanper
with the BCA part with the circular beamof this comercial drive or tries
to erase BGperatiom eonmtrphsystest 32 gendsrai signhetortlen]dsee pomaekdntiddilez® that

BCA cannot r G - C reial  frives. cannat be
used for tgér;c%errﬁit%%q EW% @C%? pé?? @%@8{%& el?‘ggge, gtﬁ?g@@%ﬁfopﬁar}é% ects
can be obt 8PHael axstant ddsiansls prodenadito tre farasoromérolleant to step shetfhaus i s
exactly |i kentroDVInRGM JtBY 486 13RRIRIaYn e8] SyHEAUD ESEEY A5G al YPEhSAM
di sc s&h ?s a_DVD- R\N?r aﬁg\/[} R, To ﬁr vent thlg from happeni'ng, 20 as
expl ai ned F4PCEPEWes FOnEIoller a9 tatien theaser BOWEt & 2849- compared with a ROM
disc only in theAdedrdipantd thé ofp:aealﬁ’ﬁi IEZEdimbhd abbfe) dffert BEACd&:cpal el %jri y
reversing 1L it case en .t he BCA. dat a
are 0" ando %“'_l,gg’t%gaer}ﬁnﬂgié}f%\ag%ns?éé)ﬁa@lélgagﬁeay é%ptglgt &%433}%@5'11 Egrmf M whi | e
t he nodul abelessnghairecending &dmedd, itheloptical/diss ddandbe ibitializddsugoessivelycase
i 1 or ot O R e R i sc i th & RAM
di sc cih be d st%fﬂss% oS nfe PaEh SePreRgto Hie POA mcg%pg VR&VeROFBstY | t he
copy preveldseoposan ibdeterhiiaeddo bd@hgpeprodaiction powervthégtimmfoe ¢the pardV t h
reference tp E:dx&ineggrdiﬁg ae%mlg. of @Pl %I(R’Q%Jegl ﬁh(ﬂ%rfg- 58@@?%{3&1&%5@ to
ccopyright protection wrtl be explained. First, the encryption procedure
with the udetesmipurg the stastingmosiiiemotimitielization to pethe radial pesibioncipi ed
Per I S o e T EE e D B e oRGon CRver
Pocossli  hraop Hephrt At ECATR TEp O ARt i Ty 11 il PRore G bIRAmSRotn o
BCA r epr odtiod iinttiglamaitiof? resand redecedarsol tha@dStheecodessingt capdielityi senilse 32
16 July Zog%pgwe;aut. Furthernore, while the first to the n-th key, i.e. a
of “key

plurality groups 700 are recorded in a second recordi ng, area 919 of
the RAM di sc 866Fusthesyorat albhpueh Babodimantdisdascribed bygredhrring fosthe

3 el egt ed7gya@ kewsenh ené iiﬂﬂidlﬁfatioﬁ%,%%ﬁﬁbd $n dee TIad stite afaryiieoB CAphi cd
eco ; ner a t "fipst, key", 2y this "fi "an
t he | g%Sﬁ%@%ﬁ ;Sgal_trs%tég?otrﬁ%eJ&%s@eacgvcsgﬁééu Il_%]téeac/}s? RX%EQS &g rrgf?r?nﬁg%‘r%ﬁ%04 by
the one-wajhd imisialigationhprocessecdviardeagt, it ds pderepasable thhperfpey the Byl i ar
to teatch RAMd%&‘?ﬁlga'&ﬂrc]l?ltﬁ@ i‘i'x!titfi{%%a?cﬁﬁn fQhtRRS las}ti»_ Sﬁ-th'Bh'CﬁA\é S@ﬁg@adﬁl@'by S
sent to a cr r aphi ar .1.n_an encr i on_par . n, t he
encrypt i oncﬁﬁg?ﬁg@a‘%?%%ﬁtw & REENSHE 105C W&Ye‘ﬁltbyt Pﬁﬁ%ﬁﬁe}ﬂﬁﬁﬁer
gener at or T@ddition,cthet Biilss ré@ypdiymnendttheninpializatioh alkoi carcbatremfanely is
encrypjed 4S] ¢ . ct.i.b e, | e r ic
e e o LA
862 in a r&pmdde fgotreandogensrating ajleseggpodulgtion sigaabiheing:dng, BEént ent s
860 conpri séddgdieCivitherefémab o $HE muﬁﬁn@hﬂée QigriQ b ¢hé bptishisdisedhtodse MUSI C
are encryptg% é\éi&gge %Se of L contents key 705 in the cryptographic
encoder 863°%N YEAAY CPfi%Y ecording circuit 862 in the recording area
702 of the RAM dThe ®@figuration of making holes in the recording layer and/or the
30 recording film as described in Embodiment 8 above is effective in preventing a

user from tampering with the medium identification information without

permission. In addition, the effect of forming the same medium

identification information as the reproduction-only type optical recording

medium can be obtained.

35 Moreover, although Embodiment 3 is described by referring to the
case in which holes are provided in the recording layer and/or the recording

film for recording medium identification information, the present recording
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Next, the process of reproducing this contents signal wll be explained 20
with reference to a block diagramof FIG 23 and a flow chart of FIG 24.
First, a disc is inserted (step 714a); a reproduction order of the contents
is received (step 714b); a copy prevention identifier 735 i gognt rol
data 732 of the disc is referred to for ]Udgl ng whet her thls |sc |s a copy
prevention disc such as CPRM (steg 714c); and, if the disc is not a copy

¢

prevent i onvgtled alseeisoapplinabinte t eewplmgllasm anl/oe cetonding Slmpn7thed) . |

the disc ig on [ f 4 7 trol
data i o reng ARl m?%et?:??. ot Aod tothoRin b RatR 1

in the contidr @& Rre@Hparaag) o rﬁ%ﬁth%(ﬁ%t }éelpﬁetadpﬁgléﬁlcév%ﬁ'- BCA (step
714f), t herdBGAtdlde ppe bpmaicﬂise@o(thtae Phe t@)dinfl mbbhed édpihle bf BotH hisesBCA

fr the RAM d 6 h f or mat B | 'udi the 1D 857
?eg?ogt?ced I?Wéité@eé’l’ﬁ %d%?%iflbq; ‘Eﬁﬁ%gd"{lﬁ’s C@f plrJo:jtrJ]gtl oﬁ part 82|0S
(step 714n). Af t Burtheaione, whenduwiles alre gavwideddini thaxxtacohdmﬂgelawhwmdédr
properti eStH?ef rEé&dﬁhé (ﬁlﬁQZﬁﬁr éxéﬁfﬂ’é dﬁﬂ &sﬁhgptlgfl%hﬁ ﬁﬂf’u ﬁs&ﬂ@@

dent i f 714R) S
BanR{N' ﬁﬁE E%ﬂ%ora‘il mggsﬁfgw Igrityygm the he(%t@a 495 Yo ligy
g%gr i ]E yt ﬁtfhet JI‘BQoﬁdld@ layert ned/datke r@orekgrﬁml td¥e divgribalted uhﬁvélﬂy’&hfel g par t
a r e
t he re.lpr odﬁlced %f%@ﬁ%ﬂ; M g&a}lﬁ?e ngzﬁ)&t gﬁ %1%%5@ ffgﬁftef??dl%%tl%ﬁr dat a
i s denpdul anddr the chordmgjﬁlm is Aistribptesunecenipduleat hOIsa igridle viginiyoof t he
SBE gglt t gaf) fhd SoAEBRIWR gfé ERle &theEﬂaﬁbmg bohgttdger@e&lal ; dgﬁn%g %a&&?ale o 16
denodul at oiﬁlr%fs%n &re- t%%fréVPﬁg%éueﬁﬁl agtmaférg Vigjgg ?he e@? e8dgr oup
700 i ncl udsidg (Repkidieadf the ehdingypsoing otfe:pemdlmg)d f[noaiddlhenkelye honintasfea
955 Aekeusid PRl Aol N BR S 6L BRLE RO S kSR Th f qagpart
582

703;
"first keythe gmpgnt pf 89Fvern dl&tnl@uém\ﬂ@trmnvmm@dof thesfroreond st ﬂtﬁj}l at ed

in the opefiat hol Ipmtls E@ﬂmwag ﬂﬁﬁ@ﬁrfba‘ll@’estﬁeﬁﬁfé@ tlheyopt(c%n eaaﬁ ra)ue tdp to
this point, ?’Ph dure| tc'rj’X he recordin e of .the
contents. t?p dfl Bﬁg‘?ﬁ)c}g %rg?pf}e"d ASFRBELL |I1“Tr rea Pt hat

t he "encr yzph@dbemrma?ﬁt:mnlﬂgy Merewver,0dirred the dmdean ylp o€ dtHer duvle fpartli isc 856,
and t %\;%ﬁ e

r epr oduct i %ﬁ%ﬁﬁéeﬁd‘lﬁ egéd?ﬁa%’?“#ggﬂ ¥£§%mi5% Otfdr%]%\é&n%e%ellnn%%e Ilnr?ItEPG 23.
15 The "end@pitba immnack ferse pegompaniediby thesvararigadion eftherpatestd dith ar ea
702 of thelikk %@n&@suppﬁeew@%ﬁpehé Beﬁehetmt@f tiRpfdidingdaypahd®ethewhi ch

is then degr ed ra ecoder 714 by using the "second
key" descrﬁ%ég&gﬁo@? a?ﬁéﬁ%%@( oﬁgﬁo g? dﬁ]%cc%ntents key 715 (step 714a.
This contents ke¥hé sonSgaration bif'eth!beQHWmlldev enliadbtalter prasentnventinongpt ed
20 comenty” ekietlhaher X%@geﬁﬂb'tﬁedgﬁ&ﬁﬁfoxﬁ@? 4 SteSRctiHé N hy eﬁ”d}ﬁm@v@t nt ext

864 of the mthcnten5|s ou t n the case ere the aare
copi ed redgRAGEIWaT ﬂlBrﬁ GAvE ‘Hf‘grce tk}fngpgéa]t‘#fé égm %F%n%%ﬁr%’c?ﬁ ®and
encgI ypt ed provideal %hdhﬁml ginhobsehatsowrr‘eﬂemvd la@rtdseuﬂEithddi)meaﬂmB tthe code
I's decrypt Oy ex 4 e
it cont xle8 préEREbITe Sinbod LE BhdraROed 1 ol RIS Ky Bhe i J1°

si gnal s artdee m&lh@@dlde@tmélpn mfmma@oslrQQ@@d am hplﬁssp‘mﬁéatmg}éodih@c | D

i s thgokeyreflocfife rmyéf %:acﬁy”&x% éaﬁﬁe Ixﬁeafﬁmeiaehﬁﬁaﬁlﬁbmﬁf&mmaﬂqs aheer at ed

such that onl Xi st he wor,l d, effect t hat copyi ng t he
data | o poROmtEctio R, SBrODRRH B DRIEH BBLS RATefhe pr nf:).ymg

Wi Il be explai neth Eabmdimbiate] to 8 albsv@,ruhlelbasiMetlmodsdbyredmedmgBCﬂraxm t he
RAM d t t

T e onclBrivid, Dh BuibbdBRBRE BERN, 3 ol 2100 Wt?ﬁ@“%?.fﬁ?nﬁ@

the disc ImBcerlinghend g ﬁenmcbda(mmpemmi talﬁethsa §1@1€f i fI@PTQdﬂeCl@E%

di sc, 35. €. explgindd ROAaY1. Ccmneﬂeﬁh&e &ﬁnm}&m@nmwaﬂlefxfaei;ﬁatofrgfﬁmhg When

e o husehih capiess Bl mk%e%ﬁfh&legﬁsﬁeeoaﬁbpgduw i t

the IDl) stampeting veillabé explaihedy efhéds és taseumatato happen in the system of
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34 * 16°'July 2002 with the ID2 in the cryptographic decoder 863 fails.
Nanely, the title key or the code of the contents is not decrypted
correctly because the keys are different. In this way, the signals of the
illegally copied RAM di sc cannot be output, and the copyri Q@tJuBSZMOt ect ed.
Since the present invention operates 5 according to the Disc ID system as
for a regular RAM disc that is copied regularly for only once, the code can
be rel ease®®Y thsti algo anusett fordnitidlizations hi ghly convenient. In this case,
the encryption part 859 may be a key administration center in a renote

pl ace or an IC card nounted with a cryptographic encoder. Alternatively,

t he encrpr@M%Q may be 10 included in the recording/reproduction

be. er ased ui th { oy oo FACh SOl MUdERIoR! lofhact B dABEWARERTRC,

S with, .driv ali : it 1S possi

user to§ ob?ﬁ?%lﬁe‘fgbg?ﬁlﬁgaﬁvﬁ%tc a§ifthdrie t@%ﬁ %eﬁarieé» @gé%ﬁddsﬁéﬁlqrhﬁ%ﬁﬁ To

dﬁal W th thios cprl;mtiemcotih(éEﬁllOs)ﬁéﬁ'gs iaJpgenﬂéd)tb tais TTeid ah BOC agpadiaiy age:

t he BCA 15_j g fi 7 ' r Rt i e tar ta 710

of the ori BrEal Boat IO £8 CRsbSFRa A Yol RHBh v nishe R o, O

BCA i s not Codxisragéenlningd foaresh vbthe data 7ioolcl88htes hud di Mebetasdbe Col7

1108 Ly T o et shof SAGE ity 20N Ih e Ral of pegrant

i dent ?H er ﬂ&%ﬂrﬁ%ﬁ 75@‘ Pg&%gtfyéa&w ° a%’“t‘ﬁa?? WE‘P\?‘%@J&&% léﬁ%mﬁﬁ’e

j udges thesditkhat thd égal siamdk theesametwitlp ehat e theHeCEhmre havhogltiedata ofse a

rewitabl glggq}?@%sghange type optical disc and are described by referring to
C

{the case in wh the recording |ayer of the subsidiary information area
and the recordi ngheali&iC splaationiaf the present oimventign Onexatese syelnthat,

Howtever , t kx?lﬁwmee@ﬁtai Hﬁé&eﬁ% b?fesa‘tcﬁ@daw’]gmbﬁsft BObife8 £a5R¢ gh%uMeqhmsqw é the
ar re the mediumidentif.ication i.nfo on r rded . ed in
'Ito he retdrdfhg "1539@ P?@%a@é‘t énaﬁeﬁfietaéﬂﬂuﬁé{ggﬁ &t ﬁ'clg'hp@g ﬁ?)i anfg‘b"(fi | e)
to reduce tiefigwmdio Agclsefsi8s biteg)is gereratdieiparhichveie indeetark dn (166
Cdentifi , , . . ' : ) , ‘
have & di 1 PErRtRrEbERdR et Tt 3007 ctts: uSHERIRE nbfl SriRehPRg AP aver 1o
mat eri al ) ) thind togcef BiSag [mfhis wayreosadenlghion %ﬁ oMY goaFectipmeisccariiedredi um
identificabluoto peicrab@thoRJG 7L®eorded and only the reflective |ayer is

prese and theylike. Furthennore, the present.i ntd C i ed
al so '?éoo a conf i_gEﬁ‘at. Fofreust ncgalﬁa?gﬁ?liga{}ée gfﬁ% ngrezg&\égg#eg?} (épta’iq. %}g% gnl%tathalri al
or a pi gneAp@Bty. migrasomgiuteyof it ditsectodi bigs lusgdrfopes MR drike sratwlchange
material. LS A tHARBRVEABLEAITsBOm of Perf¥ing R ECC calculation in the
total of 12 different kinds including 12 bytes, 28 bytes, and those between 44
bytes and 188 bytes, greater program capacity and greater memory space are
25 required for each calculation program, so that the program capacity and the

memory space may not be sufficient. The present invention is effective in
performing the ECC process with the use of a small capacity microcomputer
on which an existing drive is mounted.

30 Synchronous code
Next, a synchronous code will be explained. FIG. 18 (a) shows
synchronous bits 719a to 719z. As illustrated in FIG. 18 (b), the fixed pattern
of the synchronous signal has an interval of 4T, so that it is easier to

distinguish 3T of data and the synchronous pattern.
35

PE-RZ modulation
As for the data 716 in which the ECC codes are inserted, when BCA is
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As described above) the present invention has the advantage of stably
recording nmediumidentification information to an optical recording nmedi um
In particular, the initialization of the phase change type optical
recordi ng medium and the recording of the mediumidentificggiygR 3gekor mation
can be 5 perfornmed at the sane tinme. Thus, the production procéss can be
sinplified, and the production costs_can be reduced. 36 n. 16 July 2002
CLAI M5 1. recoydedniny the receeding typermmadisnthatnarfam fhe samengnonpi reterdiagi on
area capabdeDVD-RESM fichoa AD VI AR D VD-BWINAnR09n 318 Wath $ird ¥versed
i nformatian area for (i%ecordl n sub%| %ar;g\/#ﬂggirmt n.that | él Tferent
from the PRIHFREEFOROL GMETSRARATT drd dhin g Bdtl Ppdletion pagt 320 sppa fe
direction b dstinpaishatle frosheREM discsnfwhivht ithen | gyesr thesugtecorBEMRZt he
I nformati ' | I fqLpfornati I_.SpRrovided: al so.i

R argdupfin Llab 38 RO B 2B AAFD, WP B RN o e 127

| ead-in area o e su i on ar

i denti fi catd erplant dynusingna foavedoemi vigwi shilg. £8e (hesthays ommutcdatay (13
70t 10 B sl B ol o L0 ey gt |
overl aps i‘ﬁo‘i“'ﬁ‘&’rw g‘@-&ﬁﬁl (r)l'gh%i PPZ?% Wg#haﬂfgai“ﬁ I’é"&‘&ﬂ?f’&i S&ngls’@a%ﬂ“ﬁ 18
di recti on.5(@% offlessopmt a palserwitthchaif vakoi pant Qo ad rgwhoeformi likel FIGh20 ei n
o an 0pt (AT PaBial, et BB IARG RANE P LR R VR, Bn6 2T
20 3. The mpsecef] theewearedonmy isenﬁmmeai:gmaj Bigg reyecsiagrpart TRGeaidram the
Conet ekl aob s DTN g Okt I it 2 o2,
The Same. BATt.AS Sheieh g ReakEheROTS Hy (eaiAmrheveiai g (Farhs B%ner ol n
t he opti cgattawoisdrevgrdetiand the ecdrdingshhpdadtween BEAdrdrydtalld@dsandi di ary
I nf or T?t i %itgél%’ed. S Ihocgl%fé%séﬁtoﬂﬁeﬁ&ohf‘ﬂ?é rORPERY YIS Willeh [PddulOd §6 mat i on
area of the disc-shape um ) 5 .
less than half of the original PE-RZ modulation signal, so that the stripe
width of each slot is reduced to half as illustrated in FIG. 20 (6).
Furthermore, since only one stripe is present in 2 slots, the part of BCA, i.e.
the low reflective part has a total of 1/4 in width, that is, only 1/4 in the area
20 ratio of the BCA area 728.
When the recording film is made of a phase change material, a bright
section, which is a not yet recorded part, has a low reflectivity of around 20%.
If the signal with the recording pulse width of a conventional PE-RZ signal is
used as it is, half the width becomes a dark section, which is a recorded part,
25  having the average reflectivity of around 10%, as shown in FIG. 20 (3). Since
the average reflective light is reduced, the focusing is effected negatively. In
the present invention, the pulse width of BCA is reduced to half the width by
the pulse width half value part 724, so that the average reflectivity has at
least 75% of the reflectivity in the original BCA or in the part where pits are
80 not present. Also with the use of a phase change recording film, the average
reflectivity of at least 16% can be obtained in the BCA area. As a result, it is
easier to focus, and the focusing is more stable.

R ling in DVD-R
35 Furthermore, when this recording device is used for recording in
DVD-R, by generating a sign reverse control signal and sending it to the sign
reversing part 725, the polarity of the light power in FIG. 20 (5) is reversed.
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The' optical recording nedium according to claim-~, wherein the |lead-in area
Is present in the range between 22. 3nm and 23. 6mm 35 fromthe center of the
disc. 6. The optical recording medi umaccording to claim~-) 37 16 July

2002 wherein the mediumidentification information is recorlggﬁhy%oa an
additional area (Burst Cutting Area) overwitten in the |lead-1n ‘area such
that either an anorphous state is to remain in a stripe formor a crystal

state is toqygMmaLp ﬂeﬁe@tﬁ%?io?ec}mfeofe%rﬁnﬁ'ﬁly'gf W]b-gf@'i &g&‘&&{ﬁ RO HE P
according tq clarm1 capable of recordi medi um i et i rrcatton 1 nfformtion
at the ti né"ci?/ﬂérfh& lafersts emilted 3o/HhatoBEhcas in BEGr 80 {6) werHcandeds  Since
mi tiali Ze(ﬂ}ﬁe 1ﬁn8tr;1$ﬁ%f0ﬂ§gie@§ihgrﬁfé0b6|ﬂa@ﬁyﬁﬁdﬁmt %%ﬁ{j&w pfrgséﬂt,a:imstlntot g
erein a ase changes be en, a r phous s, crysta ate, an
reflectivi t%)?c?‘?‘?aﬁy %? gé‘f%frse ?LIJ\EPBM‘F%Y%PF%Sﬁme}%ﬁmr W%ﬁé‘?gsréﬁ E‘i?’r‘lw ty in
an anor phous retased fér revonditigng DFTHBW.f dn #ris eptyl ttalks effectiveiingeemdingn
using 15 amER'LEBbel 6F MALNiARALY BLRY YL 8P ! Binfle A S0THAL HRL LB, A €2
capabl e of recording an I ntformation si‘gnal "and a subsididry Infornation
area for r&EWRISIHE PAUHIRY ﬂk%/Vﬂmeérlfrﬁﬂgle ipthe medwietionr dafia areoneversed

i nf or mat i oromipaRad with ROMagyedivisded Fop com abisbRCiHRahoRLBRROsiEREL 600 Of a
substrate, W (?n k n{]rﬁ{r r%at {egnn!}@ rfor recording the information
signal in e I8 & Hesteo o, %grlgwded also in a lead-in area of the
subsi di@ry i nf or dntfléh k& end FiGd 20p theimpwteddtaf(lyatd tire savhor midovavet,

G 110 SR80 08 bSO D R G Dl
(i denti fi cafPYRTSIRG BRHa(4bif Bt @?ﬁrﬁﬁq%ggﬁmrp@ﬁe, whamthe vabraisa Gspdhe FB- t he
oL OB B e sdaddanaoir e gk Emn i M 10t
of *the. spotha HOA PP BRATR AL b the T BuadpE kYRR BRI ) L on o
the spb®, theothémigande codearevatding singphas transitiedoddhatcasnofBAMtypdat is
different ifQhaudchMl DREFRWPBNTRE QRdTBENAL, Lo afal WhdrL o Fhnpk fshemedi um

the PE-RZ signal is arranged in the slot on the right side as shown in FIG. 20

(8), and the BCA pattern is formed on the right side as shown in (c). As a

result, the BCA patterns on the discs are different, so that the BCA of ROM

20 and the BCA of RAM can be distinguished. If an illegal company uses this

RAM disc of DVD-RW or DVD-R to copy data of a ROM disc, since the BCA

pattern is different, it is identified as not being a ROM disc. In this way, it is
effective in preventing an illegal use of discs.

In the present invention, by turning the code reversing part 721 OFF

25 and turning the sign reversing part 725 OFF, BCA can be recorded in a ROM

disc as in FIG. 19. It is possible to record regular BCA with one recording

device by setting the code reversing part and the sign reversing part ON/ON

for DVD-RW, ON/OFF for DVD-R, and OFF/ON for DVD-RAM. By switching

the two parts in this way, it is effective in recording BCA for four different

30 media of DVD-ROM, DVD-R, DVD-RW and DVD-RAM with the same

recording device.

Arrangement of BCA
The arrangement of BCA is shown in FIG. 21. As for DVD-ROM and

35 DVD-RAM, the BCA area 728 is located in the inner most periphery of the
lead-in area, from the position where the radius is 22.3mm to the position
where the radius is 23.5mm. In this area, an address 729 is recorded, and
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30 identification information. to~ The recordi ng nmethod of an optical
recordi ng nmedium according to 35 claim9 , wherein, after nedium
identification information is recorded, a phase of the nmain information
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sub5|d|ary information area IS an 1 nner
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compared with ROM, both the PCA and the RMA can coexist, and BCA can be
used for DVD-R and DVD-RW. In this case, the successive initialization
starts at least from the inner peripheral portion and continues to the radius of
22.65mm. Then, BCA is recorded by emitting the beam intermittently based
25 on the PE-RZ modulation signal. In the radius of 23.57mm, the beam is
switched completely to successive emission, so that BCA can be recorded by
initializing and also without breaking the RMA.

Reproduction method

30 With reference to FIG. 15 (b), a method for reproducing BCA will be
explained. First, the control data 732 are accessed by the optical head and
demodulated in a 8-16 demodulation part 738. The BCA identifier 712 is
read out from the demodulated control data, and the operation is stopped
when a BCA identifier determination part 739 outputs “0”, i.e. non-existence.

35  On the other hand, when it outputs “1”, i.e. existence, the disc type identifier
711 is read, and only when a disc type identifier determination part 740
indicates that this is a recording type disc such as DVD-R or DVD-RW, a code
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which is forned by recording with a nodul ati on nethod that is different
froma lig eam | ati on nmet hod used for

Recording method of a disc ID
FIG. 22 shows an exemplary manufacturing process for a RAM disc
20 with BCA. First, with the use of a first encryption key 802 such as a public
key or a private key, an encryption key group 700 including a plurality of the
first to the nth codes is encrypted by a cryptographic encoder 803 to generate
a first code 805. This first code 805 is modulated by an 8-16 modulator 917 in
the mastering device, and this modulated signal is recorded by a laser as an
’ 25  uneven pit in a first recording area 919 located in the inner peripheral portion
of an original board 800. Specifically, as illustrated in FIG. 21, this
modulated signal is recorded in the control data area 732 together with the
BCA identifier 711, the disc type identifier 712, and the copy prevention
identifier 735. This original board 800 is used to mold a disc-shaped
380 transparent substrate 918 with a molding machine 808a. A recording film
made of a phase change type recording material or a pigment material is
formed on one side of the transparent substrate 918 by a recording film
forming machine 808b, thereby two pieces of single-side discs 809a, 809b
0.6mm thick are created. These discs are glued together by a bonding
35  machine 808c to create a complete disc. In a second recording area 920 of the
completed disc 809, by using a BCA recording device 807, a signal of
information of a disc ID 921 or a second encryption key 923 for the internet
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{{? 25 BCA and reaches the inner peripheral portion of the guard band 731 in FIG.
21, by changing the laser from the emission state at intervals continuously to
the ON state according to the BCA signals, the entire recording film that is
located further in the outer peripheral portion than the guard band 731 is
crystallized, that is, initialized to the outermost periphery.
30 In the case of DVD-RW, the inner peripheral portion of the BCA is
provided with the PCA area 737, the RMA area 738 and the guard band 739
from the area of at least 22.1mm, 21.9mm in radius by taking the tolerance in
consideration, to the area of 22.6mm in radius, 22.4mm in radius by taking
the tolerance in consideration. Therefore, the laser is emitted continuously
35 in the first inner peripheral portion and then starts to be emitted
intermittently based on the BCA modulation signals in the position between
22.65mm and 22.77mm in radius (between about 22.6 and 22.8mm) so as to
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tries to tamper with the BCA part with the circular beam of this commercial
drive or tries to erase BCA, the amorphous state remains between the tracks,
15  so that BCA cannot be erased completely. As a result, commercial drives
cannot be used for tampering with the BCA data, and therefore, high security
effects can be obtained as a consumer product. On the other hand, a disc that
is exactly like a DVD-ROM may be copied by using a group recording type
RAM disc such as a DVD-RW or a DVD-R. To prevent this from happening,
20 as explained in FIG. 20, the modulation rule is reversed compared with a
ROM disc only in the data part of the PE-RZ modulation by the code polarity
reversing part 820b. Specifically, in the case of ROM, when the BCA data are
“0” and “1”, the modulated signals are respectively “01” for“10”, while the
modulated signals are respectively reversed to “01”, “10” in the case of RAM.
25 Thus, the PE-RZ modulated signals in the ROM and the RAM are different, so
that the attempt to create a copy of a ROM disc with a RAM disc can be
distinguished and detected that it is illegal. As a result, the copy prevention
can be achieved.

30  Applicati o} :
With reference to FIG. 23, an example of applying this hard-to-

- tamper-with BCA to copyright protection will be explained. First, the
encryption procedure with the use of BCA at the time when contents are
permitted to be copied only once to a RAM disc will be explained. When an

35  only once copy permission identifier is detected, a BCA area 920 of a RAM disc
856 is accessed, and the BCA data are reproduced by the PE-RZ demodulation
in a BCA reproduction part 820, and then an ID 857 peculiar to the disc is
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is generated. This key is peculiar to each RAM disc and also different for
each disc. This “second key” is sent to a cryptographic part 706 in an
encryption part 859.

10 In the encryption part 859, a contents key 706 is generated by a
random number generator 709 in a contents key generation part 707. This
contents key is encrypted by using the “second key” described above in the
cryptographic part 706. This “encrypted contents key” is recorded by a
recording circuit 862 in a recording area 702 of the disc 856.

15 On the other hand, contents 860 comprising picture signals such as
movie or sound signals such as music are encrypted with the use of the
contents key 705 in the cryptographic encoder 861 and recorded by the
recording circuit 862 in the recording area 702 of the RAM disc 856.

Next, the process of reproducing this contents signal will be explained

20 with reference to a block diagram of FIG. 23 and a flow chart of FIG. 24.
First, a disc is inserted (step 714a); a reproduction order of the contents is
received (step 714b); a copy prevention identifier 735 in the control data 732 of
the disc is referred to for judging whether this disc is a copy prevention disc
such as CPRM (step 714c); and, if the disc is not a copy prevention disc, the

25 contents are reproduced as recorded (step 714d). If the disc is a copy
prevention disc, the BCA identifier 712 in the control data is read in the step
714e. Alternatively, when the BCA identifier 712 in the control data (step
714e) does not indicate the presence of BCA (step 714f), the BCA is not
reproduced (step 714g). At this time, from the BCA area of the RAM disc 856,

30 the information in BCA including the ID 857 is reproduced by the PE-RZ
demodulation part of the BCA reproduction part 820 (step 714n). After
reading the control data 710 in which the physical properties of the disc 702
are recorded (step 714h), the disc type identifier 711 (step 714h) judges
whether the disc is DVD-ROM, DVD-RAM, DVD-RW, or DVD-R. If the disc

35 is DVD-RW or DVD-R (step 714;j), the polarity of the code in the data is
reversed by the polarity reversing part 820b of the PE-RZ demodulation part
820a (step 714k). In other words, if the reproduced modulated signal is “01”,
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919; a key suitable for this device is selected by the key selection part 703; the
key 1s decoded in the cryptographic decoder 708 to reproduce the “first key”.
This ID 857 and the above-mentioned “first key” are calculated in the
operation part 704 to generate the “second key” (step 714p). Up to this point,
10  the procedure is the same with the recording mode of the contents. The
reproduction mode of the encrypted contents differs in that the “encrypted
contents key” is reproduced and decrypted from the disc 856, and the
encrypted contents are decrypted. The flow of the reproduction-only will be
explained in detail with dotted lines in FIG. 23.
15 The “encrypted contents key 713" that is recorded in the recording
area 702 of the disc 856 is reproduced in the data reproduction part 865,
which is then decrypted in the cryptographic decoder 714 by using the “second
key” described above, thereby decoding the contents key 715 (step 714q).
This contents key is used as the decryption key to decrypt the “encrypted
20  contents” in the cryptographic decoder 863 (step 714r), and a plaintext 864 of
the m-th contents is output (714s). In the case where the data are copied
regularly in only one disc, one of the contents keys recorded and encrypted in
the RAM disc forms a counterpart to the disc ID, and the code is decrypted or
descrambled correctly, so that the plaintext 864 of the m-th contents is output.
25  With regard to picture information, MPEG signals are expanded to obtain
picture signals.

In this case, the disc ID is the key of encryption. Since the ID
number is administered and generated such that only one disc ID exists in the
world, the effect that copying the data is possible to only one RAM disc can be

30 obtained. The principle will be explained below.

Here, it is prohibited to copy the data from the RAM disc that is
initially copied regularly to another RAM disc. However, if the encrypted
contents are bit copied illegally in the original state, the disc ID for the first
disc (ID1) and the disc ID for the other RAM disc, i.e. the illegally copied disc

35 (D2), have different numbers. When the BCA of the illegally copied RAM
disc is reproduced, the ID2 is reproduced. However, the contents and/or the
title key are encrypted with the ID1, so that the attempt to release the data
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with the ID2 in the cryptographic decoder 863 fails. Namely, the title key or
the code of the contents is not decrypted correctly because the keys are
different. In this way, the signals of the illegally copied RAM disc cannot be
output, and the copyright is protected. Since the present invention operates

5 according to the Disc ID system, as for a regular RAM disc that is copied
regularly for only once, the code can be released by using any drive, which is
highly convenient. In this case, the encryption part 859 may be a key
administration center in a remote place or an IC card mounted with a
cryptographic encoder. Alternatively, the encryption part 859 may be
10  included in the recording/reproduction device.

In the case where BCA is recorded by an initializer, the BCA cannot be
erased with the drives available on the market, but it is possible for a user to
obtain a recording disc without BCA and to record BCA therein. To deal with
this problem, the present invention has the following advantage: the BCA

15  identifier 712 is recorded by a pre-pit in the control data 710 of the original
board, so that the BCA identifier 712 of the disc in which BCA is not recorded
indicates “0”, i.e. none, and the disc cannot be tampered with due to the pre-
pit. As a result, even if BCA is recorded illegally in this RAM disc without
BCA record afterwards, the BCA identifier cannot be tampered with, so that

20  the reproduction device judges the disc illegal and does not operate.

The above embodiments use a rewritable phase change type optical
disc and are described by referring to the case in which the recording layer of
the subsidiary information area and the recording layer of the main
information area are the same. However, the present invention also includes

25  the cases in which only the part where the medium identification information
is recorded is changed in the recording layer to have a different material
composgition (for example, to reduce the recording sensibility), only the part
where the medium identification information is recorded is changed in the
recording layer to have a different material (for example, to apply a pigment

30 type material), the recording layer is removed only in the part where the
medium identification information is recorded and only the reflective layer is
present, and the like.

Furthermore, the present invention can be applied also to a

_configuration using materials such as a magnet-optical material or a pigment

35 material for the recording layer besides the phase change material.

INDUSTRIAL APPLICABILITY
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As described above, the present invention has the advantage of stably
recording medium identification information to an optical recording medium.
In particular, the initialization of the phase change type optical recording
medium and the recording of the medium identification information can be
5 performed at the same time. Thus, the production process can be simplified,
and the production costs can be reduced.
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CLAIMS

1. : An optical recording medium provided with a main
information area capable of recording an information signal and a subsidiary
5 information area for recording subsidiary information that is different from
the information signal, which are divided in one principal plane direction of a

substrate,
wherein an information layer for recording the information signal in
the main information area is provided also in a lead-in area of the subsidiary

10 information area, and

medium identification information for distinguishing the medium
. optically is provided in a part of the information layer in the lead-in area,
) which is recorded by scanning a spot of a light beam such that a part of the
spot overlaps in a main scanning direction and in a subsidiary scanning

15  direction.

2. The optical recording medium according to claim 1, wherein the
information layer includes a phase change type material that is changed to an
optically detectable different phase by irradiation of a light beam.

20
3. The optical recording medium according to claim 1,
wherein a constituent material of the information layer in the main
information area and a constituent material of the information layer in the
lead-in area are the same.
. 25

4. -~ The optical recording medium according to claim 1,
wherein the optical recording medium is a disc-shaped medium, and the

30 subsidiary information area is located along an inner boundary of the main
information area of the disc-shaped medium.

5. The optical recording medium according to claim 4,
wherein the lead-in area is present in the range between 22.3mm and 23.5mm

35 from the center of the disc.

6. The optical recording medium according to claim 4,
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\ 1%. * ‘The recording method of an optical recording medium
according to claim 9, wherein the optical recording medium is a disc-shaped
15 medium, and an amount of uneven distribution of the information layer in the
lead-in area is larger in a vicinity of an end side of a back part in a rotation
direction of the subsidiary information area where the medium identification
information is recorded than in a vicinity of an end side of a front part in a
rotation direction of the subsidiary information area in the rotation direction.
20 '
14, ¢ The recording method of an optical recording medium
according to claim 9, wherein the optical recording medium is a disc-shaped
medium, and the subsidiary information area is located along an inner
boundary of the main information area of the disc-shaped medium.

15. The recording method of an optical recording medium
according to claim 14, wherein the lead-in area is present in the range
between 22.3mm and 23.5mm from the center of the disc.

30  16. -~ The recording method of an optical recording medium
according to claim 14, wherein recording in the subsidiary information area is
carried out with an additional area (Burst Cutting Area) overwritten in the
information layer of a pitted area in the lead-in area such that either an
amorphous state is to remain in a stripe form or a crystal state is to remain in

35  astripe form in the lead-in area.

17. An optical recording medium provided with a main

39
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optically with an optical head used for recording the information signal in the

information layer of the main information area, is provided in the information

layer of the lead-in area, which is formed by recording with a modulation

method that is different from a light beam modulation method used for

35 recording the information signal in the information layer of the main
information area.
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21, The optical recording medium according to claim 20 ,wherein

the different modulation of the light beam is a modulation method in which a
power of a light beam to be emitted to the information layer for recording the
medium identification information is reduced in accordance with a coding of
the subsidiary information to be recorded in the subsidiary information area.

22. The optical recording medium according to claim 20 ,wherein
medium identification information is recorded by partially overlapping in the
information layer of a pitted area formed in the subsidiary information area.

23, -The optical recording medium according to claim 20, wherein
mediun identification information is recorded without chauging the shape of
the information layer in the subsidiary information area.

24. An optical recording medium provided with a main
information area capable of recording an information signal and a subsidiary
information area for recording subsidiary information that is different from
the information signal, which are divided in one principal plane direction of a
substrate, wherein an information layer for recording the information signal
in the main information is provided also in a lead-in area of the subsidiary
information area, and an amount of uneven distribution of the information
layer in the lead-in area is larger in a vicinity of an end side of a back partina
rotation direction of the subsidiary ‘information area where medium
identification information for distinguishing the medium optically is recorded
in the information layer of the lead-in area than in a vicinity of an end side of

a front part in a rotation direction of the subsidiary information area in the
rotation direction.

25. The optical recording medium according to claim 24 wherein

medium identification information is recorded by partially overlapping in the
information laver of a pitted area formed in the subsidiary information area.

) The optical recording medium according to claim 24 wherein
26,

medium identification information 1s recordcd without changing the shape of
the information layer in the subsidiary information area.
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