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DESCRI PTI ON  OPTI CAL DI SC MEDI UM AND DATA RECORDI NG METHOD AND APPARATUS 5
Technical Field The invention relates to an optical disc nmedium and data
‘recordi ng nmethod and apparatus which are applied to an optical disc of,
for exanple, a read only (ROM type. Background Art 10 The standard of a
conpact disc (CD) which is w despread nowadays is called conpact disc
audi o and based on the standard disclosed in the Red Book. On the basis
of the Red Book, various fornmats DERERIFTINa CD- ROV have been st andardi zed

and what is called a CD fam’lg is_15 constructed. In the follow ng
description, a nere denot hatAbrPEISEy MERHEM AN DAPA cates a di sc of various

formats included in th L) y. An optical disc such as a.CDor the
like is used in vari ou?%%élgﬂlést“%'l’lﬁ%&w RFFARATHE f or recordi ng nusic

data, notion inage. data,.an 20 application programof a ganme or a
conputer, or the like. A conventional form ng system of an optical disc

W |5 be des@inbBgd WM ‘F?egaspect to the case of the CD as. an exanple. Fig.
10 is a constructiona Ilagram of an optical disc formng systemwhich is

applied to the CD. Thgel Sivaihgs 1 he i nl.y conprises: a
mast eri ng appar at us for f%%%‘géal%}?éstggngétéel? oﬁ%acgaefb@tlisc‘?awggi‘% by a
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to an optical disc of, for example, a read only (ROM} type.
Backgrou‘nd Art

10 ‘ The standard of a compaét disc (CD) which is
widespread nowadays is called compact disc audio and based
on the standard disclosed in the Red Book. On the basis
of the Red Book, various formats including a CD-ROM have
been standardized and Qhat is called a CD family is

15 constructed. In the following description, a mere
dernomina‘tion‘ "CD" generally indicates a disc of various
formats included in the CD_ family. An optical disc such
as a CD or the like is used in various fields as a fecording
medium for recording music_' data, motion image data, .an

20 application program of a game or a computer, or the like.

A conventional forming system 6f an optical disc
will be described with respect to the case of the CD as an
example. Fig. 10isa 'con'structional diagram of an optical
disc forming systefn which is applied to the CD. The fofminé

25 - system of the CD mainly ¢0mpriées: a mastering apparatus
for forming a disc-master of an optical discbya laser beam;

and amolding and fiim forming apparatus for forming a number




di sc-master of the optical disc and formng a filmonto eath"diséDrDEcmm5'
substrate. The mastering apparatus to forma di sc-master 320 5 of the
optical disc .conprises an EFM signal transmitting apparatus 500 and a | aser
beam recorder 600. A nolding and filmform ng apparatus 700 nolds a disc
substrate froma stanper 330 forned fromthe optical disc disc-master 320
‘and forns a coating film for exanple, a reflective film10 onto the disc
_substrat e, ofhdisby stibstriragea bgcusdad apstiamperdFsemd80Fromhen&FM si gnal
transmtting apparatus 500 reads information data to be recorded froma
‘mast er opt AEEF-BRSEETIEE fhe anttimalsdaacERM Sbgmahgfaofikx dmtdEEMKE ght to
Fourteen Mbdul ation) nodul ating the read-out signal to the |aser beam 15
recorder 688&SCTREPEEERERF disc disc-master 320 is formed by coating a
phot oresi st as a photosensitive material onto a glass plate. The | aser beam
recorder 600 irradi alB€ MasSierddd pRRAT RS L frFM o dise-BRMtsmyd29 onto the
opt gcal di SE tdi sc-#mstfr 320. The photoresist filmis devel oped and in 20
the’case of* aPRBIRIRAL ST SOMBTISa% aphEFNsshgnel /BmnyBi et BRI s nel t ed,

o Soncare SAPMEN BRI Bkt ST Ol Aol A BRES Srbheerie O e
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A i
and forms a coating film, for example, a reflective film _
10 onto the disc substrate, thereby forming a recorded optical
disé 360. The EFM signal transmitting apparatus 500 reads
infdrm_ation data to be recorded from a master optical disc ‘
310 ahd outputs an EFM signal formed by EFM (Eight to Foufteen
Modulation) modulating the read-out signal to the laser beam
15 recordér 600. The optical disc disc-master 320 is formed
by coating a photoresist as a photosenéitive material onto
a Qlass 'plate. The laser beam recorder 600 irradiates a
7 laser beam according to the EFM signal onto the opfical disc
disc-master 320. The bhotoresist film is developed and in
20 the case of a positive type resist, the photosensitizéd
portion is melted, a concave/convex pattern is fofmed on
the photoresist film, and a pit train according to a
predeterrﬁined format is formed on‘the Surfade of the optical
disc disc-master 320.
25 Subseguently, on the basis of the optical disc
disc-master 320, a die called the stamper 330 onto which

the pit pattern of the optical disc disc-master 320 has been
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form ng apparatus 700 forns the disc substrate by using the stanrﬂa?,womﬁ
Further, a coating filmsuch as a reflective filmor the tike and a
-protective filmare coated onto the 5 disc substrate, so that the recorded
optical disc 360 is copied. The concave/ convex pattern fornmed on the
optical disc disc-master 320 is transferred onto the disc substrate and
‘the pit pattern is forned. A conpression nolding, an injection nolding, a

light har denivigrg@tthadan@iedied ke £okbhdds. k@ﬁ&\ﬂméigi‘ gehfi@ds@ipformng the
di sc substrate. The recorded optical disc 360 forne ]By the conventi onal

optical di sorfmimy agpsyatesico Bokma tes Aidabd@bsiF4tR BytudSn@ tiiesC coat ed
with the reflective filmas a coating filmand is a read only type, so

t hat addi t istieaipeamBa0 matiwntHér canooathagr&rin dedhais ed rdFa oditsGenas
formed. I.n recent years, in order to nake managenent or the |ike of the
recor ded oftiilgubrdtke 1363 andwaimtoteretied drilimartei odatadtdmio daka has been
recorded, a method of recording additional. information such as a uni que
20. 9 dent | Gisst sgRskyaber 8p that|the vecerdéd qmdciaralediict 368 idi sc 360
every disc is demanded. However.. since the recorded optical disc 360 is
manuf act ur E§PIF%he TR reRRFINE FIH 93 Pajiteyn Fermed ot fiheulptigatecord t he
addi tional ..nformtion on%o t he recorded gptical disc 360 which is

obt ai ned aftEF $5°G TRECT P4065S S 2BF FERE AN §ha Rl §G PRPESEALAg

apparats 0GR MUY e Bedehe A Nedl LR LA 3L s beer
i nformati oBnqabR10ANR6EA2RE, &NEi GEOMENAAAly TRIGRYES BLoRASeY; RS
iO : is known as a method of forming the disc substrate.
| The recorded opticél disc 360 formed by the
conﬁentionalqpticaldiscformingsystanisnotaxecordable
filmbut isadisc coatedwith the reflective filmas acoating
* film and is a read only type, so that édditional information
15 cannot be recorded.after the disc was formed.
| In recent Years,'iﬁ order'to make management or
tﬁe like of the recorded optical disc 360 on which
predetermined information data has_been ‘recoi:ded, a method
of recording additional information such as a unique’

20 identification number or the -1ike onto the recorded optical
disc360everydiscisdemanded; However, since the recorded
optical disc 360 is manufactured by the foregoing forming
step, it is difficult to record the additional information
onto the recorded optical disc 360 which is obtained after

25 it was processed by the leding and film forming apparatus
700 and on which the predetermined information data has been

recorded without exerting an influence on the recorded




systens for recording the additional information such as an identthtE@tmf’n
nunber or the like onto the recorded 5 optical disc use a nethod of
-recording the additional infornmation by a systemdifferent froma
recordi ng nodul ation systemof a main signal. However, the recorded
optical disc 360 on which the additional information has been recorded by
t hose net hods cannot be read out by drives other than 10 a drive having a
dedi cat ed negFdirmgtivactaea.and the additional infornmation cannot be read
out by the existing drives, so that there is a problem such that
conpatibility is poofhefeBGAe( Brhes icofivenitignAnecasthads haspadafd aed in 15 a
DVD- ROM and t he additional information can be recorded there. However, such
an area isspstemndetionsrecording arhem adilfifiorsdt ifwfomnme timinn ssichnak ( EFM +
nodul ati on) portion and cannot be read out by drives other than the drive
havi ng th@ndédeaiifdcnsianngunbact ponth#hdikeronsonbheapptordedo 20 a
DVD-Vi deo or the_like. As mentioned above, according to the optical discs
suchR as CDCRhdcRD BaSedush eheetbadenfi sAaPrdingdhhe additbverli sc

~excluding the DVD-ROM or the |like, after they are once recorded, the
addi 1 onal LPAPERELPBRYESKS Lam dhESSTPRE AP AR FOR RABRAUSRELAR | | ke
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 nf or mat 1 of CReas SR ArPRNATLLOaT RSO M LeB EEBRR e o
C . ptical"disc on the basis of
the conveng{opRbs&tmdEbds ahnot be read out by drives other than
| 10 a drive having a dedicated reading-function and the
o additional infotmation cannot be read out by the existing
drives, so that théré is a problem such that compatibility
is poor.
A BCA (Burst Cutting Area)} has been defined'in
15 a DVD-ROM and the additional information can be recorded
there. However,‘such an arearis provided as another area
different from a main signal (EFM + modulation) p-ortioh and
cannot be read out by drives other than the drive having
the dedicated reading function. The BCA is not appliéd.to
20  a DVD-Video or the like. |
Asmentionedabpve,accordingtotheopticaldiscs
such as CD and MD based on the conventional standard and
BVD disc excluding the DVD-ROM or the liﬁe, after they are
once recorded, the additional information such &s an
25 identification number or the like cannot be recorded.

The invention is made in consideration of the

problems as mentioned above and it is an object of the
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to provide data recording nethod and apparatus. 5 Disclosure of IrR/ZBB[EiCoW]f’
To sol ve the foregoing problens, according to the invention of Caiml,
:there is provided an optical disc nmedium having a substrate on which a
shape according to nodul ated information data has been forned and a
coating filmformed 10 on the substrate, wherein a no-nodul ating interval
Is partially provided and predeterm ned postscript information has been

recorded i nirdiiei dio- 1P PLALIARD anl WAL i I I uRg ot wha chhe coating
film According to the invention of Claimb5, there is 15 provided an

optical di soadedismahavigmatsvhshast Peen YBt6hded Ghapa aeeer@idd to

I nformati on data nodul ated by a nodul ati ng nethod i'n which a m ni num
inverting iopteical ddsd om thexbauisi o ditted convehelvah]l et dresd asydeci fi ed
has been forned and a coating filmformed on the substrate, wherein 20

pr edet er m ried poxsvisty iqata nfegordtiingn medhdge emd eppadedusnt o  predet er m ned
recorded information data by recording it to the coating filmso as not to
i nfri nge t AELSGhaswie dfe Inviedden i nverting interval and the maxi num
inverting interval. Accordi n% to the invention of aim9, there is 25
provi ded an optical di%SEOHERITHMIRRAIRULRY PUBBLLEE e AGTORNLAY ta thgape

according t,o_infaormatj dat a dul ated by .a_. nodul ating nmethod in which a
M ni mum i m}é}"{%rﬁfgquh?%ﬁgg mén(}: = haRr AR R LA EEF G BediEPe been

spoct!1od BTGP HLBL IR oSORLd Mhelld ILEOCHES, O Wi SR 2o
predet er m nedd MA50 affaBEPHded FOLRLERIAL D H54 1 kY £ilm formed
10 on the substrate, wherein a ﬁo-modulating interval is
partially provided and predetermined postscript

information has been recorded into the no-modulating
interval by recording it to the coating film.
According to the invention of Claim 5, there is
15 prbvided an optical disc medium having a substrate on which
a shape according to informétion data modulated by a
modulating method in which a miniﬁum inverting interval and
ca max:i.mum inverting intervé.l have been specified has been
'forine‘i and a coating f£film formed on the substrate, wherein
20 pfedetemined postscript information has been recorded into
predetermined recorded information data by recording it to
- the coating £ilm so as not to infringe the rui‘e of the r_ninimum
inverting interval and the maximum inverting interwval.
| According to the invention.of Claim 9, there is
25 _ provided an optical disc medium having a substrate on which
a shape according to information data modulated by a

modulating method in which a minimum inverting interval and




5 recording it to the coating filmso that an error is detected LppBrB)EC 2005
reproduction. According to the invention of Claim16, there is provided an
~optical disc nediumhaving a substrate on which a shape according to

i nformati on data nodul ated by a 10 nodul ati ng nethod in which a m ni num
inverting interval and a maximuminverting interval have been specified
has been fornmed and a coating filmforned on the substrate, wherein after

error i nf oamabkoRuih whetfind NGRSIHRA hHVE Bdeh NhedifidBMakNyEEL I NY
interval and the maxi muminverting 15 interval was recorded in a
pr edet er i Fedmedt &idal coaitihgr FBlh Fdr@eCONHI18ed sl tefat@, whéB&fmtion so as

to satisfy the rule has been recorded in such an interval by recording it
to t he coapredetekminAdgarshstyitpd 1m@ormeieidn bas blee@ maoRed ilese is 20
provi ded an optical disc nedium having a substrate on which a shape
accordi ng sopredetrerwvinedf bnhetvah adatreduasidgednt offoaiddnaddta pating film
formed on the substrate, wherein known data has been recorded in a
pr efet er ni Kegordéngiighto thepaeatbig fidmEpkhaamersoras fleteated recordi ng
it to 25 the coating_film and desired information is recorded in
accor dance"RPRhTGREPABFPLEAB -rewr i ti ng has been perfornmed or not. 6
According to the invention,of Cajm25, there is rovj ded_a recording
met hod of form ng ang‘&ﬁPFa&f‘gcﬁ%(FhﬁEb'?Yl?Htﬁ%ior’Fgcégé'ﬂbjsq'r PETENShi ch a
shape accopdin nodul E: informatiaqgn data_has been fornmed and a
coating 11 PhoPBohd AECHREERY Al PRl Yt n I Bt Bl e Srvar 1 s
: a shape according to information data modulated by a
10 modulating method in which a minimum inverting interval and
a maximum inverting interval have been specified has been
formed and a coating film formed on the substrate, wherein
after error information which infringes the rule of the
minimum inverting interval and the maximum inverting
- 15 interval was recorded in a predetermined interval,
informationtocorrecttheerrorinformationsoastosatisfy
the rule has been recorded in such an interval by recording
it to the coating film.
According to the invention of Claim 21, there is
20 provided an optical disc medium having a substrate on which
-a shape according to modulated information data has been
formed and a coating film formed on the substrate, wherein
known data has been recorded in a prédetermined location,
a part of the known data is rewritten by recording it to
25 the coating f£ilm, and desired information is recorded in

aCCOrdance with whether the rewriting has been performed

‘or not.




partially provided and predeterm ned postscript information is rék%ﬂ&@dﬁmﬁ
into the no--nodulating interval by recording it to the coating film
According to the invention of Claim30, there is provided a data recording
apparatus 10 for recordi ng predeterm ned postscript information into a

no- nodul ating interval by recording it to the coating film According to
the invention of Claim26, there is provided a recordi ng nethod of form ng

an optical disc nedi #BcdiRMINYIte SHDIhahe i8R ¥Pichid shapgacearding to
i nformati on 15 data nodul ated by a nodul ati ng nmethod i n which a mninum

i nverting ipHieariGdd £pdcarfixyMethHoRVerf Ebhgihgler optidevaishasaismeci fied
has been forned and a coating filmformed on the substrate, wherein
pr edet er m medripos &ssub ptratefoor whichra ishapecacdeodding o g medet ateidned
recorded 20 information data by recording it to the coating filmso as not
to i nfri ngénfivematiienoflathcias hesmpnfommedtand) a abetvay fiblw folramedaxi num
inverting interval. According to the invention of aim3l, there is
pro ded aodatter spbsdnade . appareids af op-pedodditagopiadervak hed postscri pt
25 information to a coat.i n%dfi | m According to the invention of Caim 27,
there is Patd@EldFdProvdestdiend rEeRsdesMingAnPA§LtaRTdPEI cal di sc nedium 7
0 1 DEC 2W5 having .a substrate on _which a shape according to infornmation
dat a nodul &E’E&IBV%&OHDH%F&‘%W%HBH §9¢ RArBRIGLAT AP SR PYng
interval and a _maxinum inyerti igg% val .have ..been ecified.has been
For mod and SA<REALIHG Y H Bp s ioat B¢ na B B Ike Rt iR B et or mi nea.
POStSCri pt of claim 30, there is provided a data recording apparatus
10 for recording predetermined postscript information into a
no-modulating interval by recording it to the coating film.
According to the invention of Claim 26, there is
provided arecordingmethod of forming an optical discmedium
having a substrate on which a shape according to information
15 - data modulated by a modulating method in which a minimum
inverting intefval and a maximum inverting interval have
been specified has been formed and a coating film formed .
on the substrate, wherein predetermined postscript
information is recorded into predetermined recorded
' - 20 information data by recording it to the coating £ilm so as
not to infringe the rule'of the minimum inverting int-ei:val
and the maximum inverting interval. According to the .
invention of Claim 31, there is provided a data recording
apparatus for recording predetermined postscript
25 information to a coating film.
According to the invention of Claim 27, there is

provided a recording method of forming an optical discmedium




information is recorded into a predeternined interval of recor ded® 7 DEC 2005
information data by recording it to the coating filmso that an error is
det ect ed upon reproduction. According to the invention of Caim32, there
is provided 10 a data recordi ng apparatus for recordi ng predeterm ned
postscript information to a coating filmso that an error is detected upon
reproduction. According to the invention of Claim28, there is provided a
recordi ng mRiAeE £kubeirate AwARbhGREhEhE Gd@RAddRg 46 indvrigtaoaubstrate
on which a shape according to information data nodul ated by a nodul ati ng
met hod i n ¥ G medtilAtBdNbyi AvesdiuDgting afeeodnich ahivh B Mindvwemt i ng

I nterval have been specified has been forned and a coating filmfornmed on
t he subst r dtreretifievetintatiral andoa mantimumatirorenthingh i2Geirmfali hgss t he rul e
of the mninmuminverting. interval and the maxi numinverting interval was
recorded i rpeen ppeddféedi had baesrfaimed dd matdoat ing dddmeformed err or

I nformation so as to satisfy the rule is recorded in such .an interval by
recdrdi ng ian ttaret isubstreteg whemeinc pyedetgrmined pREtEA¥FERLIi on of Caim
33, there is provided a data recording apparatus for_recording information
to correct l“é‘-r%rréﬂatilﬁ’PoFﬁaFﬁﬁﬁr%da%nF% 3 prederermigesd daterygdt Pdg film 8
after the error information ,was_recoyrded. Ac _ordi_q:q tort&hhe I nyention of.

Cl ai m 29, t’:}‘i’é’rogdieéi ipfgrmaLdon P_@Eﬁr ¥ SRt _ £% %503%18& i cal disc
medi um ha\gtig_%h%gs%géﬁir %tnee(:):rlL whi hd%t%@%@ﬁgﬁﬁgﬂr géﬂggﬁﬁggggﬂl.at ed 5 inf

ormation d S be: orited and a coatin Ilm on the
substrate, AMLQEA KWL AR drit IGF YeIBYalift $2, there is provided
10 a data recording apparatus for recording predetermined

postscript. information to a ceating film so that an error
is -detected upon repreduction.
According to the invention of Claim 28, there is
provided arecording method of forming an optical disb medium
15 having a s;lbstrate on which a shape according to information
data modulated by a modulating method in which é minimum
inverting interva_l and a maximum inverting interval have
been specified has been formed and a coating fiim formed
on the substrate, wherein af‘ter error information which
20 infringe;s'the. rule of the minimum inverting interval and
the maximulﬁ ,invert:i_.ng‘interval was recorded iﬁ a
predetermined interval, information to correct the error
information so as to satisfy the rule is recorded in such
an interval by recording it to the coating £ilm. According
25 to the invention of Claim 33, there is provided a data
- recording apparatus for recording information to correct

error information so as to satisfy a rule to a coating film




predeternmined location, a part of the known data is rewitten by ur?e.&Elcoﬁ%
it to the coating f ilm and desired:Lnf ormation is recorded in
accordance with whether the rewiting has 10 been perforned or not.
According to the invention of Claim 34, there is provided a data recording
apparatus for rewiting a part of known data and recordi ng desired ‘
I nformation in accordance with whether rewiting has been perforned or

not. 15 BrhefebPesrel tion Ohrd¥myt 195 vadg. rdcdsd@g constructi onal di agram of
an optical disc formng system according to an enbodi nent of the '

i nvention. Fig. 2 isAacschengtbdocté aigiween tsiwwofigC ba s @regl th@beficy mat of a
CD. Fig. 3 is a schematic diagramfor explaining a first postscript '

i nf or mat i oproetdedianeaetdiod reduwwdofid crmingwwn ppvéntil di.schigliun i s a
schematic diagram for explaining a 25 second postscript information

recor di ng hevhod aasubsdirage on witieh avsimpeopcauinging te mpdukatind i ¢ di agram
f or explaining the 9 0 7 DEC 2005 second PostScript information recording
met Rod acchrliphgatien dafa hasdmemdormegl agdia coafdmentile TmEpcm f or
explaining a third postscript information_recording nethod according to 5

the i nvent PBnthe gubstratey, 4 I KWy dthd ofS SEFdfhg e 2

predetermined location, apart of the known data is rewritten
by recording it to the coating film, and desired information
is recorded in accordance with whether the rewriting has
10 been performed or not. According to the invention of Claim
34, there is provided a data recording apparatus for
réwriting a part of kunown data and recording desired
information in accordance with whether rewriting has been
- performed or not. |
15 ' Brief Description of Drawings
Fig. 1 is a constructional diagram of an optical
disc forming system according to an embodiment of the
‘invention.
Fig. 2 is a schematic diagram showing a signal
20 | format of a CD.
- Fig. 3 is a schematic diaQram for explaining a
first postscript information recording method according to
the invention.
Fig. 4 is a schematic diagram for explaining a
25 second postscript infOrmation'recording method according
to the invention.

Fig. 5 is a schematic diagram for explaining the




fourth postscript information recording nmethod according -to the 8-, BEL 206,
Fig. 8 is a schematic diagram showing a 10 construction of subcodi ng data;
Fig. 9 is a schematic diagramfor explaining a fifth postscript
J-nformation recordi ng nethod according to the invention. Fig. 10 is a
constructional diagramof an existing is optical disc form ng system Best

Mode for Carrying Qut the Inventi on Enbodi nents of the invention wll be
descri bed heeeondehow: vk enbod

g[ eIothedravvlngs Si nce the
i ments which will be descri er elh ?%\ﬁ%%gpmethodedceaia@ﬂmgents of
the inventj &n, therinwsntibgitations

which are technically pref erable are
added to them However, the Scope of the invention is not limted to those

- enbodi nents unl ess thEi@ 6 ard igeyl a.disclosure which limts the
invention in tgzgeﬁf ol | owi ng -expl anat |eg%t)i55df—'?8rmi" fer expkaiming ional

di agram of aRrbpd Peslitscdiipt frof stmmge SHS L the inventionis

appliged. The . optical disc formng step aglg%g q&’%@ﬂ?%@mgm mai nly

30 0 DE-C %51%%3{%5 a mastering step of form ng a disc-master of an

optical disc by a Iaser beam a nolding and step of formng filmformng 9
m.t he di sc- naster

a number of disc substid-ed by a8$algexﬁa’si@rﬂ3.ﬁgr5n9rf’5%de§cr aalnlng a

of the optiga
%urth postscript information recording method accordi
ng

to the invention,

Fig. 8 is a schematic diagram showing a
10 construction of subcoding data;

Fig. 9 is a schematic diagram for explaining a
fifth bostscript information recording method according to
the invention.

Fig. 10isa constructional diagramof an existing

15 optical dJ.sc forming system.
Best Mode for Carrying Out the Invention

Embodiments of the :anentlon will be descr:.bed
herelnbelow with reference to the drawings. Since the

: embodlments which will be described hereinbelow are
20 preferred embodiments of the invention, various lJ.mJ_tat.lons
which are technically pref erable are added to them. However,
| the scope of the invention isnot limited to those embodiments
unless there ig particularly a disclosure which limits the
invention in the following explanation,
725 _ Fig. 1 15 a constructlonal dlagram of an optical
disc forming system to which the invention is applied. The -

o
Ptical disc forming step according to the invention mainly -

10




5 a filmdisc and forning onto each disc substrate; and a postscrggtDEﬂ &80
of the optical disc conprises

A mastering apparatus to formthe di sc-maste
apparatus 500 and the | aser beam

“the EF r 320 Msignal transmtting
recorder 600. and filmform ng apparatus 700 nolds a disc substrate from
di sc

10 the stanper 330 nmade on the basis of disc master 320 the optical
' reflective filmonto the disc sub film for exanple,

and forns a c .
a recorded st?ﬁé@g%b&/mﬁst&mgg é)t[:grd %%I di sc 360. A postscri pt
appar atus 20 \sztti%%lp tscript informatio 15%@1'@)%&)@@001%13%@% di sc 340
15 formed bY.the noldirlt§Cakd fi Lasésrvd 4g. appar at us 700. The opt? &R di sc
a Photoresist as’ a ir%olfq*%@mfiﬂﬂokgz?ﬁ?iigt ive

a a

di sc-master 32@epQat
material onto a j'égl ags;kﬂjf'%ft’énuml}aﬂasqri recorder 600 irradi
seCa{fld
| aser beam ofiboméd jcal  disc disc-naster Frtes BV ukiagsi roma
& f e r
Brifcmasien, ofr@gsgé;__tl ng appar at us e
0S|I

modul ation signal 0 ina 1608 &
phot oresi st falfins gyl dand inth the p dseand Aoty e
<5 eﬂ/‘e‘i%(ﬁub@trlatret;i U4 g patternis formed on

phot osensitized nelted,a Cco
the photoresist film Ae}ﬁgisge&it train, a groove Postscript step.
Ng apparatuys tq form the gigc

a

l

10

wr-- - .
1tes Postscript information o

n
Ce onto ap optical disc 340

20

+ Or the like according to

- 25 '
a .
predetermln_ed format ig formeq oﬁ

"disc diSCemaster 320.

.
= - .
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C 2008
t is formed on théDE

ding to a Predeternined formm of
2 ?X thgflhrgcagfgg nagter 320. the optical Subsequegply afreéhg E?Zh;er
he ace._al disc Il 0 7 DEC 20U5 disc-naster 320, a die c LS ISl
528 gﬁtgcmhich the Pit Pattern of the optical disc dhsggrﬁf fo}ning

been inversely transferred is forneslé gheug?Lgl?%eag'stanper 330. Furt her .
apparatus 100 forme the dgifligb?tr?n1 a?e coated onto the disc substrate,

a coating flamar aé‘t@%&% caP ¥ecHIEd 8 $damper TP BB R ELI AU
so that the recorded al disc disc-master 320 is transferre
pattern - forged Jlﬁm t% t ogggpg;ndpgcw;ﬁeehnaé’tmr e oy @3on
the disc substrate o ardenin net hod, or the like is known
mol di ng, hI gjiﬁlgiid?l%;b%’iﬁgt‘iﬁ&f ﬂr%@lt éflqrgp@g Tﬁbenndbﬁamg cand i GNBh
~as a nethod of 1o cording Informat ion
transm tti ngoapEaigahy ?aﬁgﬁ’%s %’H’é&% thdar hﬁrﬁgo‘ﬁlbaﬁxg%ta/\hyoismr& tReor ded

reproducing unit 110 ¢ 3-10 and reproduci ng
on!tO 05 he opsiteaiperddse. f Fepryihe g%%ta%rlqgftfi%lqndl gd}rqyﬂwsema Aglmt he

formng un f
t a nodul ation information redet er mi ned
Ireproduced ARPocoatednonad athéltdidB)dJHba}Hr%%e?atf% tg‘% T.g@ E¢@prdedt he
ormat ; -a nodul ation information storing u " out put unit 140 for
modul ati on SREACARf Giswat Bo0; iantoBmedDduhad i '%csdv%/%on xppattern

modul ation . si gnal .
-out put ting Formed on the optlcal disc disc-master 320 is transferred

onto

onto the disc substrate ang the pit pattern is formed. The
10 compression molding, injection molding, light hardening
method or the like is known ag a method of forming the disc
substrate.
The modulation signal transmitting apparatus 100
comprises: a recording information reproducingunit 110 for
15 - reading information data which is recorded onto the optical
disc from the master optical disc 310 and reproducing it;
a modulatlon J.nformatlon forming unit 120 for converting
the reproduced information data into modulatlon data in a
bredetermined format: ;amodulation information storingunit
20 . 130 for storing the modulation data 1nformat10n and a
| modulation signaloutputunit 140 for outputtlngamodulatlon
. signal.
The recording information reproduéing unit 110
sequentially reproduces the Dbredetermined information data
25 recorded on the master optical disc 310 from a whole area
and sends the Treproduced information data to the modulation

information forming unit 120. The master optical disc 310

i2




The recording i nformation reproduci ng unit 110 sequentially repr&dhﬁéﬁ&ﬂﬂﬁe
predeterm ned information data 25 recorded on the master optical disc 310
-froma whole area and sends the reproduced information data to the '
nmodul ation informat ion formng unit 12 0. The nmaster optical di s ¢ 3 10
12 0 7 DEC 2005 is a master nmedia (information source) such as a CD-R or
the like and the predeterm ned information data which is recorded onto the
optical di sc.gi sc-master 320 has been recorded there. The predeterm ned

i nfor mat i on datd 1 BT MEden (i nferawrdonorodate ) syabhags MyShs. faka, Vi deo

data, progr n.th Lke. The recording information reproducing unit
110 execut esﬁ‘ﬁ% oir)lkgxg%é gﬁeaﬁr@ﬂESGFWaneérb@@smmtienrcmteiZQ\FHiQﬁi 3N

‘encodi ng. ThedmyLatd infornation formng unit 120 10 converts the
reproduced i nfor rnaltc?odrll1 atgeilmi rﬁ%lc%'t]a digcy discetesden 3ed hasnateand,
i tal nodul ating process. For exanpl e,

further, ex " termine i
WG RHRARL 8 %ﬁeagg?mﬁ%dah@f@MMImtmmés execut ed

data in the data format of

to tihe dat a.arbierhesegsHPgy: Ak, ata js stored into the 15 nodul ation

i nformation storing unit 130 an%%étﬁ%p%??iécﬁst Busigedapaulvddesndatanal out put
unit 140. Tipeogwdnl, abirorhdalakel S Fal bit pattern of 1/0 in a
predeterm ned format. As necessary, t é;éorr]:gddl[ﬂgdt"r Mgt i on form ng

oSt Script process sueh s des, gnserancer 1re MR LT 4 Getthere a
postscript BFeEess ¢f exeeutedrrdbeis®MHESd ALy | nformation storing unit 130
' The modulation information forming unit 120
10 converts the reproduced information data into data in a
bredetermined format and, further, executes a predetermined
digital modﬁlatigg brocess. For example, data in the data
format of the CD is formed and EFM modulation is executed
- to the data. The formed modulation data is stored into the
15 modulation informatioh storing unit 130 and outputted to
‘the @odulation signal odtput unit 140. The modulation data
is data of a bit pgttern of 1/0 in a predetermined format.
As necessary, the modulation information forming unit 120
_refers. to postscript related information 410 regarding the
_ 20 postscript process such aé designation or the like of an
drea where a poStscript Process is executed. |
The modulation information storing unit 130
stores -the modulation data formed by the modulation
information formingunit 120. r;'he modulation signal output
25 unit 140 forms the modulation signal by outputting the

modulationdata formed by themodulation information forming

_ unit 120 in response to a predetermined clock ang outputs

13




stores the nodul ation data formed by the nodul-ation information 4b¢ﬂﬁﬁgﬂmﬁ
unit 120. The nodul ation signal output 25 unit 140 fornms the nodul ation
-sirgnal . by outputting the nodul ation data fornmed ornednodul ati on
information formng unit 120 in response to a predeterm ned cl ock and
outputs 13 01 0 E C 2005 it to the | aser beamrecorder 600. The | aser beam

recorder 600 nodul ates intensity of the |aser beamon the basis of the

nmodul ation sjgng) {ﬁ%niaéhe nodul ati on_signal transmitting apparatus 100, 5
ot

irradiates it ont e BpYT AT keCoRder t.er 320, and records the
on the basis of the optical

lor el on data. The Sleme,930ck s LR, o8 Lhe basis of Lhe opt
orming appastiis T oRksol b SEQLIES Rl LEal 0 e 540 10 on W ch (he
o ¢ady, beeremsd o que iyl flse, 240 35 ment] oned <bove
g | o SPeasesseTacooohs e B AL OGRS B et
T s st st PG ABBLIEY SiEkhchlhr T v

the 20 postSBrfpe Preissett bhehepoptatalli s S¢1déOnd it AC : : i
postscript control unit 220. The nodul ation information Sstoring unit 210 is

. By using the stamper 330, the molding and f£ilm '

| forming'apparatus'%oo copies the recorded optical disc 340

10- on which the information data has been recorded. Although
the information data has already been recorded on the
recorded optical disc 340 as mentioned above, this disc is
an optical disc in a state where the bostscript information
is not recorded yet.

15 : The postscript apparatus 200 comprises: a
modulation information storing unit 210 for storing the
Postscript relgted information 410 of modulation data; a
postscript control unit 220 for controlling a postscripf
brocess;:; and a pPostscript unit 230 for performing the

20 postscript process to the optical disc 340 in accordance
with the postscript control unit 220, |

The modulation information stériﬁg unit 210 is

astoringunitforstoringthepostscriptrelatedinformation
410 used by the modulation signal transﬁitting appdratus

25 - 100 or the modulation data formed by the modulation signal

transmitting apparatus 100. The‘postscript control ﬁnit

220 controls so as to calculate an afea for recording

14




‘the nmodul ation signal transmtting apparatus 25 100 or 100, The postscript
control it 220 controls 90 as {0 calcul atg an area for recording 14 0 7
: i 20 controls so as to calculate _ : :
gorét E:Olzoggl :)ostzscri pt information 420 and wite the postsclrl Ftd : m:g;gt : 82
420 once into this area on the basis of the. postscript rel ate ontrol ni g
410 or the mpdulation data. Inbjecco%gancg@vm tr‘eetsheheb?OStst(;.cfrlzglﬂ{gh power

LK T PTORBLoR 420 annd ar erhea) GRIR 03 c 18
220, the SHEOStSSHBF so that an optical disc 350 on which the

onto the optigalfisc,34 CHEBML? cbbt@learea orf ditreechashie FOSISECT i pt
postscri pt i nformat ron 420 Ha %&Zrtf%ﬁ?y i nformati on such as information

: i ar LS. . |l e :
t i g t
Ir 253 ding t hfe}g%é‘cs‘)ﬁé LxpIAPEH Shporpatien i§10eor thet hedpbst son iqpdtaappar atus

. el
| ' ibon 420 can be al so changed every optica
:2),918’ a;ge f gfh?ﬁéé?éa%ﬁdeﬁ%] :@heé’ in‘é‘é-"nﬁ%afcsﬁ%%b qogrtfsﬁcaszu?gc\f/;agg g -thazilél es
et on o et Ui B3 ?’ %Qtahf%la%gﬁg?agﬂsgﬁa%%%uémjsglt@nsreruct i on
operation of the optical disc rormng 1 on

- | caltdithe 6ptid dogho WidJ B _ ] (
2ingngln ?Pglng:ﬁ: tcftj: ng a‘gpari?utgﬁ 18%4, théJI rteggr PR FSO85Ceproduci ng

uni t 110 20 Wisholibegeod teeax o draia U 4589 IGL O Lhe st er ot cal
disc 310 and sends it to the nodul ation |nf_orrra 1on
formed. The pPostscript information 420 is, for example,
arbitrary information such as information regarding the
- 10 optical disc 340 or the like. In the_postseript apparatus
| 200,thepostscriptinformation4200anbealsochangedevery
eptical disc 340 and, for instance, unique identification
information which enables each optical disc 340 to be
identified can be also postscribed,
15 The operation of the optical disc forming system
havingéuchaconstructionandanopticaldiscformingmethod'
- will be described. '
.In the modulation signal transmitting apparatus
100, the recording information reproducing unit 110
20 reproduces the information data recorded on the master
optical disc 310 and sends it to the modulation information
forming unit 120. The modulation information forming unit
120 converts the reprqduced information data into a
predefermined format with reference to the postscript
25 - related information 410 as necessary, thereby forming

modulation data. The modulation data is stored inte the

‘modulation-information Storing unit 130, sent to the

15




forming unit 120. The nodul ation information formng unit 120 cofVEDES W0e
reproduced information data into a predeternmined format with reference to
the postscript 25 related information 416 as necessary, thereby form ng

nodul ati on data. The nodul ation data is stored into the nodul ati on
information storing unit.130, sent to the 15 0t DEC 2005 <c .mas ter 5
320 in accordance with the nodul ati on signal. Subsequently, the optical

di sc disc-nasmﬂml&igoksSq§£gh08egpand the stanper 330 is formed on the
i

basi s of the taanper photdsensi ti-RBtpERiES MO,Thﬁdﬁeh%ﬂgtggd filmform ng
appar at us 70m0duud$iandg§§na§upgtE 3%°a%d 10

1glte by using the stanper
further; forms a filmonto the dis¢ L&BSFrbean raeselyrf@s4i ng the opti cal
disc 340. The optical Theaadd gg ich the information data has been
recorded is forned by the steps soO A Ch4eR REOsitsatieat s pgétﬁs‘d“lﬁpt

i,hf ormati on 410 or the nodul ation

appar at us Zd?ﬁamm'tmmhbspnbﬁb selate ]
signaj 15 data pattern used b§ t%§£ﬁ%%JP§tPBﬁl§ﬁén@13¢kﬁﬁﬁﬂhbgﬁa}

apparatus 1 (hégaﬁﬁ@ﬁﬁ@msbywhﬁﬁﬂhéhﬁi i.n the nodul ation information
storing unit,210. The postscript cont rd?lqa&ﬂiotn S2%tR EontSublseqileg tpgst scri pt
uni t 230 so as 1R iHkdiacdiskenastes F47 £ ggoLdi ng the postscripi

wite 20 the postscript I NFoP fliagd WaOsbampeint o this

infornation3ggoigq?
area of the ea on 1H&"ed on the basis of the Photosensitiv |
€ pattern.

10  £ilm ont ‘
0 the disc substrat
e, thereby formip
g the optical
15 = data '
bPattern used b
¥ the modulation gj
Signal transmittin
: g
20 the i
pPostscript informatji . |
10N 420 once into thi
: 1S area on the

h




postscript related informati on 410 or the nodul ation data. .In accﬂo¥ QERCA05

with the postscript control 220, the rol postscript unit 230 irradi ates-

“the | aser beam whose intensity has been nodul ated in accordance with 25

data of the the postscript information 420 onto the optical disc 340,

thereby formng the optical disc 350. Although the postscript related

I nformation 43}%{@&; aser beamrecorder 600 irradiates the |aser -

nodul ati on si I TeEd Wy tagl d outputted as a nodul ation signal to

the | aser beam_recorder 600. --ﬁ%r?te%%taﬁé’ phottaeesiostniak ibhesopLL¢al disc
sis of this rmdufagl 8% si gnal .

dis 16 01 DEC W ting hopardtyanihhe ba
paratus 200, anar eS8 f6r aFetontioged hgn bRt or %i on 420
’ scri pt

1. the postscfipt )

i s cal cul at edfﬂgﬁglgﬁ OBostmml ps rARRJ 5 raecorded i n accordance’ po

i nformati on %t%& he%{)ost script i nfor mat i 'of°%4b2bing plratced ,J.i]ﬁiig)‘flul ation

data. Since the . _F% tE¥ manfamenat irgp zglég_.can be arbitrarily set,

i ndi viglual i deptdpfd gation information can i HeLr e 130 riae @gigd LOpt i cal

di sc of the conventronaf %&bﬂatmmléﬂﬁéﬁrg- g Postscript information
\ﬁ?osf—‘é r eEBr’d‘!m@obasca-tian

such as i dentappat-a iy Yygat ia(I)ln or the like
. area for Tecording the postscript -

1o
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15 in the conventional system can be recorded been difficult ‘opt 0hpeqime
as nentioned above, so onto the recorded that use fields of the optical
~disc can be wi dened. Since the Postscript information which is postscribed
is recorded in the conventional format, 20 be read out it can wthout
renodel i ng a reproduci ng apparatus (player, drive, etc.) and without a
Further, b special circuit. Y adding the postscript apparatus w thout

chanin thepexist ith® 8bePathafBiYi@Edl i 9atti8y PheasRtésdigingp, the
Postscri pt process can be perfornmed. 25 A specific recording nmethod of the
postscri - tof udybaald &fe Wolched @i diea dosal idrellk bafipl¥s S4ngydbblexganpl e of a

CD. Fig. 2 shows a data construction of one frame of the is referred to as
necessary of dilgd tecukdto datatofadsihannieds .apPae atyudollOOF ai slebaxsienent | oned
above, the nodulation signal is fornmed by a nodul ating process to the
convent i ond$ agideid be thentotahebHpliswmibalissenirdsuiGRant] A3tdpmEls a parity Q
and a parity P each consisting of 4 synbols are formed froma total of 12
sanpl es (26264 ApbRrIitofare jandledad onelaraubt Thalahnel’s symyed ssynbol of a
subcode 'comprisin.g the subcode of 1 symbol, data of 24 symbols, the
Q parity of 4 symbols, and the P parity of 4 symbols are
included in oné framé obtained after the EFM modulation.
In fhe EFM, each symbol (8 data bits) is converted
10 into 14 channel bits. A minimum inverting interval
N (inverting inté.rv—al i_n which the number of 0 between 1 and
1 of the recordinAg signal is the minimum) Tmin of the EFM
modulation is equal to 3T. A pit length corresponding to
37T is equa}l to 0.87 um. A pit length corresponding to T
15 is the shortest pit length:. A maximum inverting interval
(inverting interval in which the number of 0 between 1 and
1 of the recording signal is the lﬁaximum) Tmax is equal to
11T. Also in the case of connecting 14 bits and 14 bits,
marginbits (also calléd couplingbits) of 3bitsarearranged
20 between the 14 channe.l bits and the 14 chanhel bits in order
'1,:'0 satisfy run length r_estricting conditions of Tmin = 37
énd Tmax = 11T mentioned above. Four kinds rof patterns of
(000}, (001), (010) ,‘ and (100) are 'prepéred és margin bits.
Further, a frame sync pat_terh is added to the head of the
25 | frame. Assuming that a period'of the c_hannel bits is equal

to T, the frame sYnc pattern is set to a pattern in which

11T, 11T, and 2T continue. According to the EFMmodulation
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is added to the total of 32 synbols and resultant 33 synbols 5 (269]&1&?&2005'
bits) are handl ed as one group. That is, 33 synbols conprising the subcode
of 1 synbol, data of 24 synbols, the Q parity of 4 synbols, and the P
parity of 4 synbols are included in one frane obtained after the EFM

nodul ation. In the EFM each synbol (8 data bits) is converted 10 into 14
channel bits. A mninmnuminverting interval (inverting interval in which

t he. nunbe¥ubde. Gilperweeph B patiterndfs nht gawmedi by eiagias afaame ni ni mun)
Tm n of the EFM nodul ation is equal to 3T. A pit l-ength corresponding to
3T is equafyYd 1@ By deitecCtRINY al HIRAM tDPrESPERCI e sofalmumpearhe short est
pi.t |ength. A_rg,a%i m i nverti ng I nt erval éi nverti n%_i nterval in which the
nunber of 9F B¥R8h e FFaret s ¢dbisr dBR LRI IAE PidstheP FHAUM) Tmax is .

equal to 1T. Also in the case of ecting 14 bits and 14 bits, margin
bits (al so%%%??%lﬁc%otﬁl?%‘bajg?r[%)ﬁo}scg‘qgﬁ'ts are arranged 20 between the 14

Feetricting condi ti ors 5 are Halod g RiiCode rifneller SXbeeR0LC. Four
Kinds of RRJSENS Ghe 690ae EOGRL 1 GROM 0sehdd00) Are M cpaced as

margin bits. urthere, rane sync pattern i's a gof t he 25.

frame. Asssprigagtbhgd drREMRALInt e RN PR SobE16AYRa hdwh the frane
sync pattern is set to a pattern in which 11T, 11T, and 2T conti nue.

Accor di ng i®cobhetEhMtaady ahi B syt o iRGe 6 Uderd iF3 £186 hela® Not
caused, it enables a frane sync to be detected by a specific pattern. The -

t ot al nunixef thefsubicosledframwes; & sabeocde murtalornt Dan&adiatwand pakiity, A frane
frequency is equal to 7.35 kHz. ‘ :
10 porticn. The subcode frame corresponds to 1/75 second of
a reproduoing time of the ordinary CD.
| The subcode portion is formed by 98 frames. Each
of head two frames in the subcode portion is a sync pattern
of the subcode frame and is also a pattern of "out of rule"
15 rof the EFM. The respective bits in the subcode portion
construct P, Q, R, S, T, U, V, and W channels.

Several examplés of the recording method of the
postscript infor’mat_ion according to the invention will nlow
be sequentia_lly explained. _ |

- 20 - The first recording method ofi the postscript
information is a method whereby in the modulation signal
transmitting apparatus, the modulation sigoal in which the.
no-modulating interval is provided in an arbitrary interval
-0of the modulation signal is formed at the time of the
25 'modu_lation of the information data and an oﬁtical’ disc is
| 'manuf_actured, and the postscript information is recorded

in the no-modulating interval by the postscript apparatus.
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5 98 franes are called a subcode frane (or subcode bl ock). The"s&b%ﬂﬁézmm
frame in which 98 franes are rearranged so as to be continuous in the
vertical direction and-shown 1is constructed by: a frane sync portion to
identify the head of the subcode frane; a subcode portion; and a data and
parity 10 portion. The subcode franme corresponds to 1/75 second of a '
reproducing tinme of the ordinary CD. The subcode portion is forned by 98

frames. Each of headriigho ¥ HaiTRs dithdrfn SHHICRIP1RAMLINY the FiKAC pattern
of the subcode frame and is also a pattern of "out of rule"” 15 of the EFM
The respectpostdunipt Anfeemationdeepor-iiag meoRSd rakdoriiky th the 7. U, 1V,
and Wchannels. Several exanples of the recording nethod of the postscript
i nf or mat i onlragdridimng to the invention will now be sequentially explained.
20 The first recording nethod of the postscript information is a method
whereby in the nodul dn thegiahalat iorasdgnaili tpeppat bt g appae-atodul at i on
signal in which the no-nodulating interval is provided in an arbitrary
interval 0% hEnFRENA biebRegpgAingithe ne rreedwka ting interval whdchs

modul ation .of the informati on data and an optical disc is nanufactured,
and the podtSsiPFpttedhibtraihoncofylatdispdata (hexeitnabtepdPrepeddyi nt er val
“by the. postscript aratus. .19 0 7 D E C 20QUb Fig. 3. is a_diagramfor
explainingﬁﬁi@%@q%gpﬁﬁ&gﬁé;hﬁﬁopﬁ?b?ﬁﬁﬁFBWﬁQ&Rﬁﬂ ﬂ@thFﬁﬁéaéégording to

the inventinQin-%i60e 4T89U 811 90 84908k LL &SIt L DO AR PRl &L Ushe
B no-modulating interval is inserted and how many

10 no-modulating intervals are inserted are arbitrarily set
and are not specified. However, they are set in a manner
‘such that a tracking servo can be performed to the optical
disc 340 in which the no-modulating intervals have been
inserted, that is, the continuous nd—modulating intervals
15 | are set to a band below a band of the tracking serve. A
method for such a tracking is not partidularly'limited.
In the example of Fig. 3, the subcoding portion
of 8 bits in the case before the EFM modulation and 14 channel

bits in the case after the modulation is set to the
20 - ho-modulating interval. Thérnpﬁmodulating intervals can
.. be provided in arbitrary positions in the subcoding portion
andthedataportionexcludingtﬁesyncpattern. Aplurality
_of- no-modulating inte_rvals can be also provided at certain
regular intervals or at random intervals. In accordance
25 withsuchpostscript:elatedinformation410,themodulation
- information forming unit 120 forms the EFM signal in which

the no-modulating intervals are provided in-'a part of the

20




5 100, informat ion regarding the no -modul ating interval which is ?l%é:r'@@‘ﬂ
into the nodul ation data (hereinaf ter, properly called an EFMsignal) is
obtained f romthe postscript related information 410. In which position
of the EFM data the no-nodulating interval is inserted and how many 10
no- nodul ating intervals are inserted are arbitrarily set and are not
specified. However, they are set in a manner such that a tracking servo

can be per fE@M@Qt&%étb@aﬂP%‘n@i%utﬂﬁﬁE 34Qd pn¥hi £det *B%aﬂpraeefhéil ng

interval s have been inserted, that is, the continuous no -nodul ating

interval s 590ar easedvéBoan b ok e ERM %1@&1@1 ehildne ikr aakpgtearve. A

met hod for such a tracking is. not particularly limted. |In the exanple of
Fig. 3, théheubros bgamardcariaf 680bhitimt Astitee ERRes higfalorecthee&FM

nodul ati on and 14 channel bits in the case after the nodulation is set to
the 20' noomtautixt bnyicalelis dighemagtendioals sgtisy ehatlssignabe provi ded
in arbitrary positions in the subcoding portion and the data portion
exclPudi ng tR¥ed\aft thatauhaeding pentiey isgfquml hodul afnrde optivals can be
also provided at certain regular intervals or atrandoni intervals. In
accor dance925cud R €hieh pbs iy iRciued d@ asrerdancenwathoity Wedodul ati on
I nformation,form, n unit 120 forng,the EFM signal in which the

no- nodul at Pf'r% Fﬁi"ﬁ §afB LPe PPBOPALRY | POLELHAR(SEFVIRE 29 EFM data pattern

d or,d f I
ani ch i & ofipphppsEEastREPREET" LB Geor a8 BBOTECRAR S HEM 5 onal

recorded {381'%98 OBLLGALs AL Sl Sg-dRster 320 is set so that a signal 5°
| evel of the subcoding portion1s equal to 0. In the opti cal

10 In the postscript apparatus 200, the postscript
related information 410 is obtained and stored in the
modulation information storing unit 210. The péstscript
control unit 220 executes the EFM modulation to the
postscripj: information 420, .controls the postscript unit

15 230 for generating the laser beam of a high power so that
the EFM signai is recorded in the interval corresponding
to the subcoding portion, and forms pits into the subcoding
ﬁortion. _The piﬁs shown as hatched portions in Fig. 3

| indicate the pits formed by the postscript information. 1In

20 the optical disc.350 as. a product to. which the information
has been postscribéd by the postscript apparatus -200', the
modulation signal of the postscript information 420 has been
recorded in the interval corresponding to the subcoding
‘portion.

25 o In the example of Fig.' 3, a pattern of 14 channel
bits after the postscript process becomes (01001000100100).

The level of the EFM signal is inverted at the position of
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di sc 340 which is manufactured in accordance with it, no pit exi s‘{sqq: o
subcodi ng.portion serving as a no-nodulating interval. That is, the whole
‘area of such a portion becones a |land area. 10 In the postscript apparatus
200, the postscript related information 410 is obtained and stored in the
nmodul-ation information storing unit 210. The postscript control unit 220
executes the EFM nodul ation to the postscript information 420, controls
the postscrimf ghiet chanegd Hidr. g@her aticiarhel lbdter abeasbiidedibgh power so
that the EFMsignal is recorded in the interval corresponding to the
subcodi ng PO imtAukaiing the Svmbolnod Bhbisebobdidly. [DrddrartesThe pits
shown as hatched portions in Fig. 3 indicate the pits formed by the

post scri pt F5ffafierEhnotation ¢rd é‘pPﬂ‘éE‘Pl"ﬁich 8h30saks dorlﬁ@@LO@tD)t-ozggl C[]h
the infor I Qn as .been postscribed by the postscript appar at us , the
nodul at i o% g&f’lf"ﬂz BEE?EE??ptB i 5T gt PEHad2bo vy adaten " 6ddcor ded i n

' ' bcodi ion. 25 In th | e of

Fo3 5 oa Bn FRRRBIR U VB e SpEPenaton niie poeRtinp At mmEbes boconos

( . yel EEM. si | is.i rted at the.position
gglgglgoglwwglggflt?ﬁg %ﬁéan%h%emgf: }%%ﬁggizﬁfiﬁ;ﬁxgﬁ 3¢ 908 &50pt ai ned

by EFM nodcdld ng the synbol of 8 bits of 40h. h denotes a hexadeci mal
notation and a pattern of 8bits is (01000000). In the decinal notation, 8

bits is equal to a vaheéepofscript information modulated by the same

: quulatibn system can be recorded onto the optical disc in

10 which the modulation signal of the information data has been

recorded as presence or absence of the pit of the coating

'fiim as mentioned above. By recording different_ data as

postscript informatiqn every disc, it can be read out as

identific_ation information of the optical disc. From the

15 - optical disc as a postscribed product, the modulation signal

"of the ‘posrtscript information can be reproduced together

with the modulation signal of the information data by a

reproducing apparatus corresponding to the conventional EFM
_modulation. As mentioned above, the individual.

.20 identification'information can be reprodﬁced without the
need to provide a special circuit for reéding out the
inc_lividlial identification information for the reproducing
.apparatus. | | .

In the above description, alt’hdugh the
25 no-modulating intervals have béen_ inserted into the EFM data
of the information data, a servo-dedicated modulating

intervalr in which modulation only for use of the servo is
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An exanple in which the information bits locating after the subcod”@EC 2005
portion via the margin bits of 3 bits are 00h is shown. The postscri pt

i nformati on nodul ated by the sane. nodul ati on system can be recorded onto

the optical disc in 10 which the nodul ation signal of the information data
has been recorded as presence or absence of the pit of the coating film
as nentioned above. By recording different data as postscript information

every di scexeétuted benrpadadsd @Sedi fenpldésads othd Nrmadut gfg t he
optical disc. Fromthe 15 optical disc as a postscribed product, the

nmodul at i onistgrahl. ofin tieipesisecriips postecript arleardinfepioditaed t oget her
with the nodul ation signal of the information data by a reproducing

appar at us €69 dedpdiodimad itoa tddesbonabe theaodBRERtinguilrdte mml wisictent | oned
above, the individual 20 identification information can be reproduced

wi t hout t hes nbeseriedrioialam agpddivaryciintervatoef r theli medwiat idme

individual identification information for the reproducing apparatus. In

t hedabove kgl piatm, Pat e gnd hen 2dnich gt sarvrr deftitatsids have been

i nserted i nt%tlt he EFM data of the information data, a servo-dedi cated

modul at i nd"PREER VEPR AASRE K PREGQEREAon B POl akdanginttanadaiaiy is 22

d b | so, ' | . no- nodul at.i i.nt . I'n thi
Cace.  the poerendiBEtY offh off PHRS ittt ol s e T et 9 s gnat e

the modul SeBRreRef T 3" enbmodSRL R B Nt e
gnal "data pattern and 1n Ch” the servo-dedicated
- part of the modulation signal data pattern is set to the
10 . servo-dedicated modulatinginterval only foruse of the servo
in accordance wi.th the postscript related information. The
.postscript control unit 220 of the postscript apparatus 200
_hakes control so as-to postscript the medulation signal of
the postscript information int¢ the servo-dedicated
15 modulatiné interval on fhe basis of the postscript related
rinformation. Intensity of the modulation signal in the
. servo-dedicated modulating interval is set so as to lie
within an intensity range where the recorded coptical disc
which was postscribed by the postscript apparatus 200 can
20 be read out.

The second postscript information recording
method according to the .inven-tion_ will now be described.
According to the sedond recording method, ‘the -EFM signal
in which the information data has been modulated is formed

25 | _ in themodulationsignal transmitting aﬁparatus , the optical
- disc on which ‘the EFM signal has been recorded is formed

by the mastering step and the molding and £ilm forming step,
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nmodul ati on has been performed. The nodul ation information form ngsl {,nEE 2880
of the nodul ation signal transmtting apparatus 100 forns the nodul ation
"signal data in which a part of the nodul ation signal data pattern is set
to the 10 servo-dedi cated nodul ating interval only for use of the servo in
accordance with the postscript related information. The postscript control
unit 220 of the postscript apparatus 200 mnakes control so as to postscript

t he nodul agndntise graltsafripthénposihatioptis Me@oFabidoin iad 8rbh€rary
servo-dedi cated 15 nodul ating interval on the basis of the postscript

rel ated i Ahserualopy thet postsgropt tappamdidsatiian séfspdndd tohehe
servo-dedi cated nodul ating interval is set so as to lie wthin an

i ntensity PEMgdakBefermpd brcbheetodplatabndssgnabhtcansastpisgscri bed by
t he postscript apparatus 200 can 20 be read out. The second postscri pt

i nf or mat i oAPPEEBFBFMg et hod according to the invention will now be
desgribed. According.to the second recording nethod, the EFM signal in
whi 2h the informati oﬁlﬁaté k852 peeRIRBA LT 8F corPEaining dtxs second

nodul ation_signal.transmtting apparatus, the optical _disc on which the
EFM si gnal p%ﬁgsﬁﬁﬁﬂ rje%gg?%%lt Q T“%‘?‘Fﬁflulﬁﬁg e heds peePRgiRgepe afe t he

nol di ng ang filmformng step, 23 07 DEC 200b and the postscript
information 1S recorded in an arbitrary interval by the postscript

apparatus with ref erﬁ@%éﬂoaﬂfazﬂé@ﬂ f %__gﬂggr)étkgg gllmda%% | on si gnal

f
transmtting apparatus. 5 ki g. a diagram expra Y& second
100, the EFM modulation is executed to the information data

10 | © and fhe EFMdatais formed and sent to the postscript apparatus
200. In the pqstsgript apparatus 200, the EFM data pattern
is stored into the modulation information storing unit 210.
The EFMsignal formed by a process similar to the conventional
one is outputted fr'om the modulation signal transmitting
15 apparatus 100 and the 6ptical discdisc-master 320 is formed.
The pit of the recorded dptical‘disc 340 formed by the optical
disc disc-master 320 corresponds to a pbrtion shown as an
ellipse in Fig. 4. |
In the postsdripﬁ control unit 220 of the
" 20 postscript apparatus 200, the area for recording the )
modulation signal of the postscript information 420 is
calculated with reference to the EFM data ﬁattern held in -
the modulation information storing unit 210. Altho_ugh an
arbitrary method is used as a method of calcul-ating the area,
25 . even in the casewhere themodulation signal of the postscript
information 420 has been postscribed, an area Qhere the run

length restricting conditions of the EFM'are not broken is
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postscript information recording nethod according to the inventi oun? DES he -
nodul ation signal transmtting apparatus 100, the EFM nodul ation is
“executed to the information data 10 and the EFM data is formed and sent to
the postscript apparatus 200. In the postscript apparatus 200, the EFM
data pattern is stored into the nodulation information storing unit 210.
The EFM signal fornmed by a process simlar to the conventional one is
out putted fgemadieg.nodul ation signal transmtting 15 apparatus 100 and the
optical disc disc-master 320 is formed. The pit of the recorded opti cal
disc 340 fornmed by the s egampldicCFi§sa, st fte 3281 OF FRSRRRISHI 0 a
portion shown as an ellipse in Fig. 4. In the postscript control unit 220
of the 20 hpdst §ardhpmredphiatls REDormdreien dd tho( 14 egnirdiglg btilke )podul ati on
signal of the postscript information 420 is calculated with reference to
t he EFM damanskm &dishdBd channehebidgll aghdninfibomatioonbdteriibg unit ' 210.
Al though an_arbitrary nmethod is used as a nethod of cal culating the area,
25 éven i n YWENEdsbifferes ishowbduPat ipfesvagharhere tihe pedtteani pf
i nformati on_420_has been postscribed, an area where the run length
restricti ngPCorlPPPehs Pat s RePeriFalB0ABLOBLBRAAVPA00D) siFeshedn- | n t he

in_ bits (3 channel bits),

exanpl e of ,Ill—;lt# 4, an jn,%]ervﬁo.%l;ehe B i q e
i nformation _t% (1%, cHinte I'TS),~ margrn Brts ]('34c':una‘n|qel Bfité;', and
MR AL e T T N A T
0 continues in a 4T interval) are repeated is selected. h
10 | By performing the postscript process to an area
after 3T = 1, the portions of 3T = 1 and 4T = 0 are changed
to 4T =1 and 3T = 0. That is, by poétscribing the pit shown
as a hatched region to the pit of 3T shown as an ellipse,
- the pit of 4T is formed. Thus, the EFM signal of the
15' information bit = 0 is changed to the information bit =192
(14 channel bit pattern = 01000100100000). The postscribed
EFM signal can be normally read out on the reproducing
apparatus side. In the apparatus on the reproducing side,
both__of the information data a?;nd the postscript information
20. 420 can be obtained on the basis of information showing in
which interval the postscript information 420 has been
inserted.
According to the invention as mentioned abové,
the information can be postscribed to the optical disc
25 . recorded in the conventional-format.
Although it is assumed in the description that

a process is not particularly executed on the modulation
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"That is, an interval where 4T =0, 3T =1, 4T = 0, and 6T ‘=1 (1*1%@&@&@@5
one channel clock and 4T = 0 denotes that O continues in a 4T interval)
are repeated is selected. 10 By perform ng the postscript process to an
area after 3T =1, the portions of 3T =1 and 4T = 0 are changed to 4T =
1 and 3T = 0. That is, by postscribing the pit showmm as a hatched region
to the pit of 3T shown as an ellipse, the pit of 4T is forned. Thus, the

EFNISigna|9$§ﬂdkfﬁgiddmﬂﬁﬂﬂﬂd<%%F@ﬂatﬁs01b% %Eaege@hkopBE%sEE%g£”Bti0“ bi't
=192 (14 channel bit pattern= 000100100000) . The postscribed EFM
signal candedatedvehfyrnebdonuiicosuthaad ephaduebag, apRaraiiusegkde. In the

apparatus- on the reproducing side, both of the information data and the
post scri pt fioaf eewatding26hd2postscbep bhi mf swch tiod e dasins bef ai gbor mat i on
showing in which interval the postscript information 420 has been
i nserted. Mesedi Agteotheenddwbation signantiransdiiltdvne, appheatagor mati on
can _be postscribed to the optical disc 25 recorded in the conventional
format. Al t8ughThes; sabstipeting efiethieseodptabion eagariipoddss i s not
particularly executed on the nodul ation 01 DEC 2005 E 25 0 7 DEC 2005
si gnal tr aRSMSErAg tasIAtasnavarat trn 41fe thastisor thr infermabionnf or mat i on
410 such aﬁa%onq%gaonst intir al , eﬁc. for recording the postscript
i nf or mat i 0N 2A2FCHRC BB SFY8 %ﬁ%ﬁﬁﬁ ¢ RSt EREIRbAFCseSSiseRRartedansmi t ti ng
apparr(_;lt us later, the modulation information forming unit 120 of the
modﬁlation signal transmitting apparatus 100 can select the
io EFM data pattern which takes into consideration of the
execution of the postscript process. The postscript
apparatus 200 side also executes the postscript process of
the postscript information 420 on the basis of the postséript
related information 410.
15 Subsequently, an example of the original EFM data
pattern inwhich the postscript information recordingmethod
of changing the dataandrecording the postscript information
can be performed as mentioned above will be explained. Fig.
5 shows another example of data towhich the second postscript
20 information recording method according to the invention can
be applied.
In the postscript apparatus 200, the postscript
information 420 is recorded by forming pits to land portions
by irradiating the laser’ beam of the high power. The
25 postiscript apparatus 200 irradiates the high power laser

beam to a land area in the EFM data interval comprising the

pit area and the land drea which are formed on the optical
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5 100. Thus, at the time of the nodul ation regarding the postscri%t? DEC 2005
related information 410, that is, the infornmation data of the interval
where the postscript process is executed |later, the nodulation information
formng unit 120 of the nodulation signal transmtting apparatus 100 can
select the 10 EFM data pattern which takes into consideration of the
execution of the postscript process. The postscript apparatus 200 side

al so execut®sse Bd Opbs escpicpanpeocieds sabh 4MeFRASIERI @hth HartEii on 420 on
the basis of the postscript related information 410. 15 Subsequently, an
exanpl e of HHERY FranveHiMadingc paet prit Areahi cim tite @FM.Seriinde

I nformati on _recordi ng nethod of changing the data and recording the
postscri pt §4f SHfaftss OEakheclangd fanetediass toehei bmetedbiove wangebe

expl ai ned. gi 9. 5. shows anot her exanple of data to which the second

post scri pt ol et on HhecBF 4P hgaket S dladec orditagnt tn tiieiddet i on can
be plied._ In.the pnostscript_apparatus 200, the _postscript information
420%Ps rec ro(fre]:(fcﬁ:y1 o?‘ﬁ%ﬁﬁmglg:?ggtﬁz?éfﬂfl@&F?S%de@f)ﬁ‘-qqf%ﬁﬁ@tﬁﬁ@&t he | aser
beam of th ' : 2 stscript_ apparatus 200 irradiates the high
power Iase?ambt%grﬁ%\g%% Itialt;%g é?egglsna’tlh%‘%éﬁ(/l‘gét § My $Xeac§fpLlsi ng t he
pit area. and a ' fo d on. the optical 26 0 7 DEC 2005
di sc 340 i nqgc%gre%%hc&gl e\?\nitgﬁd\é%%%§é)ﬁfr EEN/I g‘?gnoall- r‘;l’ga’tt 3n§att}feelpr3r,t arRer eby

convertingolfns®, ae Hrismar 884 dHb 50R &F ¥heS) he,pit,_ar r the | and
area has to be f orned in a range from 3T %iole%rle . Flgée lc??lldglgﬁgf"EFM dat a

pattern i namidi ¢het pét area is equal to or less than 11T. In the
10 postscript apparatus 200, the high power laser beam is
irradiated to the land area of the EM data pattern of such
an array and the EFM data pattern is changed so that the
whqle pattern becomes one pit. Specifically speaking, as
an origin;l EFMdatapatterninwhichsucha change ispossible,
15 there are the following ten patterns and each of them can
be rewritten as follows.
' (1) An EFM data pattern of a 3T pit area, a 3T land area,
and a 3T pit area is set to a 9T pit.
| (2) An EFM data pattern of a 4T pit area, a 3T land area,
2-0_ and a 3T pit area is set to a 10T pit.
(3) An EFM data pattern of a 5T pPit area, a 3T land area,
and a 3T pit area is set to a 11T pit.
(4) An EFM data pattern of a 3T Pit area, a 4T land area,
~and a 3T pit area is set to a 10T pit.
2-5 . - (5) An EFM data pattern of‘d 4T pit area, a 4T land area,
and a 3T pit area is set to a 11T pit.

(6) An EFM data pattern of a 3T pit area, a 5T land area,
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5 postscript information 420 can be recorded becones a data paitegﬂiﬁﬂbﬁmﬁ

that it has an array of the pit area of 3T, 4T, or ST, the |land area of

3T, 4T, or 5T, and the pit area of 3T, 4T, or 5T, and the sum of the pit

area, the land area, and the pit area is equal to or less than 11T. In the

- 10 postscript apparatus 200, the high power |aser beamis irradiated to
the land area of the EM data pattern of such an array and the EFM data

pattern is atidarged $4.t kakat ie sehtolke patterpikecones one pit. Specifically

speaking, as an original EFM data pattern in which such a change is

possi bl e, 15 ¢(her AraEBMtdeet 4 phltdeirngf en3patitteansaardd 3@ardndfrehem can  be

rewitten as follows. (1) An EFM data pattern of a 3T pit area, a 3T | and

area, andaad3q @it pditeariea det se¢ &092 pOF. pG2) An EFM data pattern of a

AT pit area, a 3T land area, 2 0 and a 3T pit area is set to a IOl pit.

(3) An EFM dat®) pdn BFY dsttanpsttpirn off @adT #i3Tarend aaBBalandiadea, 3T pit

area is set toa |IT pit. (4) An EFM data pattern of a 3T pit area, a 4T

| and ar ea, 8P8n@ 4T3Pipi prered s §edetor 8 &1ECFlEFt. 25 (5) An EFM dat a

pattern of. a 4T pit_area, a 4T land area, .and a 3T-pit_ area is set to a
117 pit. (6) “Y E%M Eﬁ‘#éiaa&a Pafhesh of 3P hpitakea. # 4T 1andiagrea, 27 0 7

DEC 2005 . gn%ioalgingit area is set to a 11T pit.
(10) An EFM data pattern of a 3T pit area, a 3T land
area, and a STtpit area is set to a 11T pit.

10 | In the example of Fig. 5, in the portion comprising

~ the land area of the 3T pit area, 3T land area, and 4T pit
area shown by ellipses, by executing the postscript process
to the land area of 3T by thelpostscript apparatus 200, the
pit of 10T is formed.

15 ) : The third postscript information recording
method according'to the inveﬁtion will now be described.
According to the third postscript information recording
method, in a manner similar to the second postscript
information recording method, the EFM signal in which the

20 - information data has been modulated is formed in the
mpdulationsignaltransmittingapparatus100andtheoptical
disc 340 is formed. 1In the postsdript apparatus 200, the

,EFMdatapatternformedbythemodulationsignaltransmitting
apparatus 100 is referred to and the information data is

25 - recorded so that an error is generated,in the EFM signal
in an arbitrary interval in acdordance with the posi:script

information 420,
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25 and a 3T pit area (7) An EFM data and a 4T pit, area (8) An éHMQﬁ&%Wﬁ
~and a 4T pit area (9) An EFMdata and a 4T pit area is set to a 1IT pit.
pattern of a 3T pit area, a 3T land area, 1is set to a 10T pit. pattern of
a 4T pit area, a 3T land area, is set to a 11T pit. pattern of a 3T pit
area, a 4T land area, is set to a 11T pit. (10) An EFM data pattern of a
3T pit area, a 3T land area, and a 5T pit area is set to a 11T pit. In the
exanpl e of Fig. 5, |ﬁlﬂheﬁpéﬁtﬁoﬁléGWﬁml£Pﬁgexpﬂélpaﬁa Hfheatbirdhe 3T pit
area, 3T land area, and 4T p area shown by ellipses, by executing the
postscrlptPBP5€€§§Ptt6nﬁﬁ§mP5ﬁﬂnaF%%9%@1%ﬂ'%ﬁﬁqqﬁe%ﬁﬁﬂ?ﬂ%ﬂngOabbﬁratus 200,
the pit of, 10T.i.s fornmed. The third postscript information recording
met hod accdPYERELPEthe invention will now be described. According to the

or di n
Second post scr | pt i AFoPNeTRSN P EdSPar g AL HtR T RSP RRAFuE whi ch
the 5 i nf or gy, oagrgkggnﬁgg efleReM AbaN1LEs0A" EBIche EOF-gRGULA!i on signal

transnlttlng app e optica
information data, the EFM data pattern is formed and sent

to the postscript apparatus 200. In the postscript
apparatus 200, the EFM data pattern is stored into the
modulation information storing unit 210. The EFM signal
10 formed by a process similar to the conventional one is
generated from the modulation signal transmitting apparatus
100 and the optical disc disc-master 320 is formed. The
pit on the optical disc 340 formed by the optical disc
_ disc-master 320 corresponds to the portion shown by the
15 ellipse iﬁ Fig. 6. 1In the ?oétscript control unit 220 of
the postscript apparatus 200, the EFM data held in the
modulation information.storing'unit 210 is referred to and
the information data is postscribed so that an error is
generated in a predetermined interval. This interval can
20 be set to an arbitrary interval, that is, a continuous
interval or an interval which is selected in accordance with
predetermined conditions.
In the example of Fig. 6, since the information
bits are equal to "0", as a result of the EFM modulation,
25 - an information-bit interval of 4T =0, 3T = 1, 4T = 0, and
6T = 1 is formed. By performing the postscript process to

the portion of 4T = ¢ in the information,bit interval, they
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~disc 340 is fornmed. In the postscript apparatus 200, the tEFNIdatélggﬁﬁéWW
fornmed by the nodul ation signal transmtting apparatus 100 is referred to
and the information data is recorded so that an error is generated in the
EFM signal in an arbitrary interval in accordance with the postscript

I nformation 420. 28 Fig. 6 is a diagramfor explaining the third

postscript information recording nmethod according to the invention. In the

modul at i on a%egBahnGEaNEH1 14 i-Ng appaLaf u 00, o by sgxgcuting the EFM
nodul ation to thengepr oduced i nfor W&t%bﬁdnfatlé, t?fe Ié]l%i\(ﬂetdé'tsd %a}?%grn S

formed andceefbspbadilg PESHECLI Pt sARRAT BYUS KOPché 1 PRsiscript
appar atus 200, the EFMgdata patterﬁ S st%red fgﬁ?o ?h%ggjﬁ%u*éétion

i nf or mat i opostetirigedntd tht0laddedzMspotiaanglfo far sl Rt eRr P5ESsS sim | ar

to the conventional one is generated fromthe nodul ati on signal

transm tti pgtapparaespond@figabd Bhe=optagal ¢liscy di sc-master 320 is forned.

The pit on the optical disc 340 forned by the optical disc disc-nmaster 320

corPesponds to the phsthentiboed dpotvde dined |iSEFM Fag.béen | n the

postscript control unit 220 of the postscript apparatus 200, the EFM data

hel d i n t hBrefparainred sniesr tatsabistothegcondit200sisf Mefier eeif t 0 and t he

information data is postscribed so that an error is generated in a

predet er mi AR TREE% LT Tivhen dher davesiangointeseals oape changadry

I nterval, a cq@tinuous interval or an interval which is selected
e

hat, is
in accordaﬁ%eEWt%T' pP2et er riith e otih 9 ok generated. In the

_postscript control unit 220, whether errors are generated

10 inaplurality of predetermined intervals in accordance with
the postscript information 420 or not is discriminated,
thereby controlling the postscript process. That is, on
the reproducing apparatus side, whether the errors have been
generated in certain predetermined intervals or not is

15 detected,therebyobtainingthepostscriptinformation420.
For example, the case where the error is generated is assumed
to be 1 and.the caee where no error is generated is assumed
to be 0. The postscript information 420 is reproduced in

| dependence on the pPresence or absence of the error.

20 Co Although the embodiment has been described.with
respect to the case of generating the EFM error, an arbitrary
kind of error can be generated. For example, the postscript
process can be also executed so that an error due to an error
correction code in a certain interval is generated.

25 Accordingtotheinventionasmeﬁtionedabove,thepostscript
information can be also recorded onto the_optical disc

recorded in accordance with the conventional -standard.
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In the exanple of Fig. 6, since the information bits are equal t ¥ AMEC 285
a result of the EFM nodulation, 25 an information bit interval of 4T = 0,
3T =1, 4T =0., and 6T =1 is formed. By performng the postscript process
to the portion of 4T = 0 in the information bit interval, they 29 0 7 DEC
2005 5 are changed to IT =0, 2T =1, and IT = 0. That is, a pit
corresponding to 2T = 1 shown by a hatched region is postscribed to the

| and correspondi ng t 8haTfeugthepoetacript phfsrmatiesppadénging® 3T = 1 and
6T = 1. As nentioned above, since the EFM has been predeterm ned so as to
satisfy t hBeEBRAti RPEATIBRI The rthe FRvemtdomwill 1oW, behéeschibedverting

i nterval s RLe ¢ anged to IT, 2T, and IT, an EFMerror is generated. In the
post scri pt “ESRTFONIuR? (B2 Foufid: Resterrdpd apEogeatianetedording plurality

of predeternm inte s.in_accordagnce wth the postscript information
420pdr notr{lﬁ%ﬂﬁ‘?Sc | en?@'[ §ﬁ?naih’eq CEohbf FFHY fFRHe igogeneratnrd process.

' | I de, .whether the errors have been

gonsr at ed Th EbPERIRTAr dast SPRTREST hherv A obops Radrigrigsiea,
C -| : | e,

\t/\ﬂg;gb%/hgbiflrﬂc])iréqiggkggﬁgfqggéd&égé5%%%@2501 & em?dggﬁt%ﬂ’ér%agg?]vmere no

error i S Ger@iakeek i appurEtusPEnd thlGo PRSI PRLLR 4 ghaT RN 420 18
reproduced in dependence on the presence of absence 0 e error. g
the enboditenErhas ghaehaidsesn b8dovtiélis formed. Inthepostscript
apparatus 200, the EFM data formed by the modulation signal
10 trahsmittingapparatus100isreferredtoandtheinformation
data is recorded so that the error in the arbitrary intjarval
is correctly recovered in accordance with the postscript
‘informatién 420, thereby forming the optical disc 350.
Fig. 7‘is a diagram for explaining the fourth
15 _ postscripf information recording method according to the
invention.
According to this recording method, on the
modulation signal franSmitting apparatus 100 side, the
postscript related information 410 such as conditions,
20 | inferval,etc.forrecordingthepostscfiptinformation420
ispresetintothenmdulationsignaltransmittingapparatus
100. The modulation information forming unit 120 of the
modulation signal transmitting apparatus 100 provides a
bla_mk interval (interval where no pit is formed) for a part
.25 | of the EFM data upon modulation regarding the postscript

related information 410, that is, the information data of

the interval where the postscript process is executed, and
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respect to the case of generating the EFM error, an arbitrary Ki nﬂd?@l‘EC 2005
error can be generated. For exanple, the postscript process can be al so
executed so that an error due to an error correction code in a certain
interval is generated. 25 According to the invention as nentioned above,

t he postscript information can be also recorded onto the optical disc
recorded in accordance with the conventional -standard. 30 The fourth

post scri pt fioxfnor rhiei BRMr @abadsach btRabotha®RM Grmert dst henieraged.on wil |
now be described. According to the fourth postscript information recording
met hod, t hdrERkkesegample o . the d&EFNnderorli ef g2her at €d Seitn tan :
arbltrary i nterval of the EFM signal upon nodul ation of the information
data is fomP@sifipheafibelll the dniatigriaitenvadngfi 8Ti ngd amshrtieuEFN00 and t he
optical disc 340 on which the EFM signal has been recorded is forned. In
the post scriisialappel ddd dhe EfMerrrm dnigenesared by fornatbdulflei on signal

aratus 100 is referred to and the information data is

10 transmtting ap
recdr ded S(S’pttﬁ%a ﬁ%s‘ér%c THRIYRF &A% LFatgrmeH é’PvEPe k1"%53’fr‘E)r°rfe('Epf3y

d d th. th t t, f 42 b
Form ng t hETEDELEar Lo Gie8pt HERg ATSEIAR G EPERFAORY &8 PHARG ne four th
15 postscr |dg_tséhra&g5r_rﬁlgkggn5§%§[ﬂl(§g Qﬁéh f&é‘jpr(fiﬁncg staﬂ) t he J nventi on.

According to this recor on t rodulat i on si ghadl - fransmitti ng
appar at us &Qﬁlsggndmﬁ tgogq‘scr P gr @[)gfngg i nformation 410 such as

conditions, 20 interval, etc. for recording the postscript information 420
i's preset int o t he n'@ﬂuthi?é ipQs tScENYt hppAsALLE | IMD ARBRr pblEscript
10 related information 410 is referred to and the postscript
process is executed so as to correct the EFM error in
accordance with the postscript information 420. In the
example of Fig. 7, in the interval of 4T, apit is postscribed
as shown by a hatched region before the pit which forms 2T
]_.5 = 1, thereby changing 2T = 1 to 6T = 1. Thus, the EFM error
is corrected. In the postscript control unit 220, whether
the EFM errors are corrected in a pluralityof error intervals
which have previously been formed in accordance with the
postscript information 420 or not is discriminated, thereby
20 cﬁntrolling the postscript process. That is__, in the
reproducing apparatus for reproducing the postscribed
optical disc 350, whether the EFM error has been generated
in a certain prédetermined' interval or not is detected,
thereby obtaining the postscript iﬁ_formation 420. For
25 example, by allowing the case where the EFM error is not

corrected to correspond to 1 of the postscript information

. and allowing the case where the EFM error has been corrected -
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100. The nodul ation information forming unit 120 of the nodul atio%7squ:r1§m5
transmtting apparatus 100 provides a blank interval (interval where no
‘pit is forned) for a part 25 of the EFM data upon nodul ati on regardi ng the
postscript related information 410, that is, the information data of the
I nterval where the postscript process is executed, and 31 fornms the EFM
data such that the EFMerror is generated. In the exanple of Fig. 7, an
interval oft@TcergesRondite @. dhgpHadteerinterinfransitdvn i4tedsal of 8T = 0
and the EFM_ signal such that the EFMerror is generated is forned. The 5
optical di s%bE'?Jg’E Leldt Sergpglanser SRntheoRTERENGASPE Isemee EFMhs gnal . The
optical disc 340 is forned by the optical disc disc-master 320. On the
optical di STEX, a pit corresponding to 2T 1 is formed. In the

postscript apparatus 200,..t postscr| p ted information 410 is
referred to and the ;3%15 scrﬁ%{ POSTSE é:&?t%é(?nstfe§§rld&né’orrect t he
EFM@rror gt t or ma 420 t he

exanpl e of rlI‘I;l:*l\g %{l n the |tr'1:tgerrt§§| Eﬂ?éﬁﬁ'{bﬁ ? no“f)osetga s shown by

2 hat ched r egi'on bef ojdag ol feaieh £4248 P%Lagnpn th@%&ﬁ%snang' ng 2T

= 1to 6T =1.. Thus, the EFMerror is correcte € post’scri

control unigecABingheldieiod,t he ERM flogelLataoh GaLhag! %Q«ahemgtrehklba' ity of
error intervals which have previ ously been forméd 1 n accordance™w th the

post scri pt aprfaaratats 004 2heEFNOsigsatisieit thaatpehadthameie@agant rol i ng
the postscript process. That is, in the reproducing apparatus for
r epr oduci nd-& ¢engiostet inibe EXpdatalcodirespdndingtat tiee ihfermaitienr or has
been generat ed
10 data in a predetermined interval is formed, and the optlcal
disc 340 in w_hich the predetermined data has been recorded
is manufactured. In the postscript apparatus 200, the
poetscript process is.executed S0 as to rewrite data in an
arb:.trary area where the predetermined data has been recorded
15 in accordance with the postscript information 420, and the
optical disc 350 is formed.
' For example, in the signal formaf of the CD, as
described in Fig. 2, the subcoding of one symbol is recorded
in one frame. The subcodings of 98 frames are collected,
20 thereby forming one subcoding block. Fig. 8 is a.
constructional diagram of the subcoding block. The data
of 8 bits is set to P, Q, R, S T, U, V, and W, respectively.
For example, by presetting all data in the P to W channels
excluding the Q channel data in the subcoding block to 0
25  and by pre.setting only the Q channel data to 1 or 0 in

accordance with the postscript information, the postscript

information can be recorded onto the optical disc. That
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in a certain predeternmined interval or not is detected, thereby cgb{ Qﬁﬁlw
the postscript information 420. For 25 exanple, by allow ng the case where
‘the EFM error is not corrected to correspond to 1 of the postscript
information and allowi ng the case where the EFM error has been corrected
32 0 7 DEC 2W to correspond to O, the postscript information 420 is

obt ai ned in dependence on the presence or absence of the error. The fifth

post scri pt 4°nf oF FReT Gt ke e 8 bt hod Rtedt aragetsEa hBOPAYBALY on wil |
now be descri bed. cg&r‘%ﬁn to the fifth pastscript information _recording

method, in°h8 Tl ThECS FeRsTR (O0G0080 7t e sBbectrd EFM
signal suc t pr term.n ata 1is generated:Ln the EFM data
corres_pondi%ﬁgt%?lg R)P?%Qi%ﬁgl??:né??gﬁsfo data in a predetermned interval is f
ormed, and the optical: 6SG 340 i | C h determ.ned.d has been
recorded is nmanuf ac?,lt}rgéd.b ‘Iiﬁ hg%gg@s"c??%t &5 %g%g%ﬁ%%%,fTﬁég postscri pt
Progess |Sp8xeairadSengdrhat {GHNld ot dy inbdiba Uddhy Bhegngher e the

predet ermi ned data has been recorded 15 accordance w e postscri pt
i nformati oandd@tiand the optical disc 350 is forned. For exanple, in the
signal format of the CD, as described in Fig. 2, the subcoding of one
symbol is recorded RpiEterethean®dulieisnbpgdtRgsmeduStisar@sgde

coll ected, 20 thereby form ng one subcoding block. Fig. 8 is a
const ruct i bmahsgidgiam appatetsuioodi hgfbkmakiohhdatitis peks8thsds i s set
toP, Q R S, T, U V, and W respectively.
that the subcoding portion is set to 40h ((01000000) in the
10 pattern of 8 bits). 14 channel bits of the EFM signal
corresponding to 40h are set to (01001000100100). 1In
correspondence to those 14 chénnel bits, pits are formed
on the optical disc 340. In the Qchannel dataat this stage,
all 96 bits of the subcoding block are equal to 1.
15 | | In the postscript apparatus 200, the postscript
process is executed so that arbitrary bits among the 96 bits
V'of the Q channel data are sét to 0 in accoi:dance with the
postscript information 420. Specifically speaking, the
laser beam is irradiated to .thé land between the pit of 3T
20' and the pit of the margin bits, thereby forming the pit 6f
6T. The EFM data after completion of the postscript process
becomes {01001000100000). It corresponds to00hinthe case
of the data of 8 bits. That is ,.the Q channel data is changed
from 0 to 1 by the postscript process. In thirs manner, 96
25. bits of the Q channel data can be set fo arbitrary data and

the postscript information 420 can be recorded.

Particularly, since the subcoding data of the channels other
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- For exanple, by presetting all data in, the P to Wchannels excléh?ﬁ&ﬁﬁ%@
Q channel data in the subcoding block to 0 25 and by presetting only the

Q channel data to I or O in accordance with the postscript information,

t he postscript informati on can be recorded onto the optical disc. That 33 0
1 DEC 2005 is, either a state where 8 bits of Pto Ware set to (00000000)
or a state where they are set to (01000000) can be selected by the

postscri pt tpaacess.Q thann1l $sandk af=aBcddor ofxpl ehaignehthaeli ddta 5
postscript information recording nmethod according to the invention. After
t he nodul ataarbdyghthgedoduBeadides shegratamplicans aiangimnappartt oeh 100,
information data is preset so that the subcoding portion is set to 40h
((01000000¥ 7hncehebéOapadvt ehangeéd8tbi 08h, 14 channel bits of the EFM signal
corresponding to 40h are set to (01001000100100). In correspondence to
‘those 14 channel bitZheplneention denpat bimited dm itbel ewbedimvamts I n the Q
channel data at this stage, all 96 bits of the subcoding bl ock are equal
to 2. 15 | ATt Hae pbke Gf %h%rsa&em}@nza@}ltﬂﬁeeeoébgepi bet yamt@ns s
execut ed so ahat arbitrary bits anmong the 96 bits of the channel data
are set to"BUHAIGRESPEEALE RN G0 SRPF BEPLAMGRER P Sorpe
Speci fi cal | eakin he aser,_.beam.is . rr g'ated to.the | and between
the bt o "hREEAEPRE e FERT I AR B REvERy PR F che bt of
6T. The EF%%%@% af SO Bd Gb 15 gﬁ% Qo % fﬁ”fB% PhQC t
‘becones(01 gﬁOG%gEB. #? correspgﬁls ) 8 % in ﬂe_ga aratus
and the postscript apparatus have been constructed as
10 different apparatuses in the foregoing description, the
postscript apparatus can be also assembled into the molding
and film forming apparatus. Further, it is also possible
to provide a plurality of postscript apparatuses and execute
the postscript processes in parallel. Although the pits
15 are formed by the high power laser as recording of the
postscript information in the above description, it is also
possible to construct in a manner such that a change in
reflectance is caused on the surface of the optical disc
by the high power laser and, when the optical disc is
20 reproduced by the reproducing apparatus, a reproduction
signal which is equal to the pit is obtained.
As described above, in the optical disc'forming
system of the invention, the postscript information
modulated inamanner similar to the format of the information
25 data can be recorded to the recorded optical disc formed

~in the molding and f£ilm forming apparatus. As mentioned

above, according to the invention, the postscript
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of the data of 8 bits. That is, the Q channel data is changed fro?n?cpﬁcozoﬂb
by the postscript process. In this manner, 96 25 bits of the Q channel data
can be set to arbitrary data and the postscript information 420 can be
recorded. Particularly, since the subcoding data of the channels other 34
0 7 DEC 2005 than the Q channel is not changed, only the Q channel data
can be changed. Besides the exanple of changing 40h to 00h, 47h can be

al so changethfexrmoyii o var ipeemreicomrdies hot theniéedrfied tdet apdlodiients 5 or
the Iike of the invention nmentioned above but various nodifications and
appl i cat i orfE0TERed gas $hel ephichl rise uoheing shept siwphat ity theam t he
spirit of the invention. For exanple, although the nolding and film
forming apfr dhfs eXdsd inge sysdeder | pinapparki tsarmvinfumationsoanct ed as 10

di fferent %ar atises in the faor ei%fi ng description, the postscript
appar at us Hieh| 3D BRYSHTHR iifeHmad Lad difey exd@pdiel.m f or i ng

tus. JFurther, it is.al ible t i d lurality of
postscri pt T Al o A B RERBEROR Fidh R FECPFE o F BORAS 9 tibadar al | el
Al t hough t it f aroed. hy. the hi gh | .as di f th
Sost sori pt S nEhRsn dhe SAELaRISI oE S I n BPEE 1P R0 aRRREG ple to
truct i . h in. ref] co d on th
curTace of "eaTRRMCEo S 1h0Bhe Fofi MAMELd Bo 4F piGEhRAGE SIRRHARC onti cal

disc is 20 yheileothifghcld {d1Ena s QHEG:NG tARRAS S 1451 81 56R-8dUEE LGN  signal
which is equal to the pit is obtained. As descﬁ bed aﬁovg, I'n thg opti cal
disc form sgep. Further, there is an advantage such that the

10 postscribed information can be read out without remodeling

the reproducing apparatus or using a special circuit and

the compatibility is not lost.
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system of the invention, the postscript information nodulated in oaT il
simlar to the format of the information 25 data can be recorded to the
recorded optical disc formed in the nolding and filmform ng apparatus. As
menti oned above, according to the invention, the postscript 35 07DEC2005
information can be recorded to the recorded optical disc fornmed in the
optical disc producing step sim |l aprimvg hat of the existing system Since
arbitrary information can be used as postscript information, for exanple, 5
i dentification informatdpaiceaniibe metiondesvig theibgptretalon dhsch Thus, use
applications of the optical disc is widened. According to the invention,
there i s aa sithrantagerdimh tichat infdmared ios dotamewdivflotehdrngea t he exi sting
optical disc producing step. Further, there is an advantage such that the
10 post scripbedetiarénadiicdilehrobactbad gt Psint hotret enBdeFPAGRY he

r eproduci ng_appar atus or using a special circuit and the conpatibility is
not °l ost. BBLELIUWEY 20 R SHPFEERRTY Y@eRE8fum havi ng a substrate on which

a shape according to a inf8r t.i on, data nodul at ed q])g( a__pr et er mi ned
Todul ati on et hod ha® MSEBAIFLT A B 2ot PRE- 5111 AT BIREREh ¢ he
substrate, _wherein_a. no- . .00; | s i i rovided and a
predet er m ﬁé)dfeﬁlgg%%lrl}eﬁ B?%?Ao%ﬁg??lodn%gﬂg%gé%ﬁgﬁ%&fdg%é?’rr#goyégfd

no- modul at ; pgy 'r{bt-%lwa_ia@iyngr %%9394,5@ byt rbQoS@fd G0atd Nidf bt h said

pr edet er mi ned nodul ati on net hod.
film with said predetermined modulation method.

10 2. An optical disc medium according to claim 1, wherein
said information data is main information.
3. An optical disc medium according to claiml, wherein

said information data is secondary information for control.

4. An optical disc medium according to claiml, wherein
15 saidpostscript informationisdiscidentificationinformation.
5. An optical disc medium having a substrate on which

a shape according to information data modulated by a modulating
method in which a minimum inverting interval and a maximum
inverting interval have been specified has been formed and a
20 coating film formed on the substrate, wherein
predetermined postscript information has been
recorded into predetermined recorded information data by
recording it to said coating film so as not to infringe the
rule of said minimum inverting interval and said maximum
25 inverting interval.
6. An optical discmediumaccording to claim 5, wherein

said information data is main information.
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10 2. An optical disc nediumaccording to claim1, wherein said 0740EC 2006
information data is main information. 3. An optical disc nmedium according
to claim1, wherein said information data is secondary information for
control. 4. An optical disc nediumaccording to claim11, wherein 15

sai dpostscript information is disc identificationinformation. 5. An.
optical digc nedi um hawvbRgca Subshedten S IGR tA-BEaPe, Aagsaridi ng to

i nformation data nodul ated by a nodulating nethod in which a m ninum
inverting interval aggidimEximathonidater s sgcbnieryahfbawa ibaefvrspeci fi ed
has been fornmed and a 20 coating filmforned on the substrate, wherein
predet er m o@ttypdst scri pt i nformati on has been recorded into predeterm ned
recorded information data by recording it to said coating filmso as not
to infring&.-the rul&nebtsaiddnspingdrin aevernding fnekrivad, wheirsial d naxi num
25 inverting interval. 6. An optical disc, nediumaccording to claim§5,
whePei n said i nfornBtidROFEIH P§ IdCE P hien AatdiGH. 1denti8FCPASEC2005 7. An
optical disc nmediymaccording to claimb5, wherein said infornmation data is
secondary tMFUTRELPBn for 5 control. 8. An optical disc medium according
to claims5, wherein gaid Rost SCLLRLd:hUIALOD diboThats koM cation
i nformati on:
a shape according to information data modulated by a modulating
method in which a minimum inverting interval and a maximum
10 inverting intexval have been specified has been formed and a
coating film formed on the substrate, wherein
predetermined postscript information has been
recorded into a predetermined interval of recorded information
data by recording it to said coating film so that an error is
15 detected upon reproduction.
10. An optical discmediumaccording to ¢laim 9, wherein
postscript information which infringes the rule of
said minimum inverting interval and said maximum inverting
interval is recorded, thereby allowing the error to be detected
20 upon reproduction.
11. An optical discmedium according to claim 9, wherein
the postscript information is recorded so that the
error is detected upon reproduction by an error correction code
which is applied to said information data.
25 12. An optical discmediumaccording to claim 9, wherein

in said predetermined interval, sald postscript

information is expressed by a combination of a portion where
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9. An optical disc nedium having a substrate on which a shape accooﬁgﬁﬁgmﬁo
informati on data nodul ated by a nodulating nethod in which a m ni num
inverting interval and a maxi num 10 inverting interval have been specified
has been fornmed and a coating filmformed on the substrate, wherein

predet erm ned postscript information has been recorded into a

pr edet er m pedd Rt &f ¥a8ldedk creg andedpdnfiammidemmo dat@r by deesotgling it to
said coating filmso that an error is 15 detected upon reproduction. 10.
An optical 18i sc nedi Bmoattoaddnge wodthmpnrdrdiuerecripdswbersipt
information which infringes the rule of said mninmuminverting interval
and sai d maxi mum i nvedid ngformeeiomldits decorbednforeaiedsn-al | owi ng the

error to be detected 20 upon reproduction. 11. An optical_ disc nmedium
accordi ng té-cl ai m 920 gREteFhdiehaepbet §€F?fﬁ“ign‘¥%%%lﬁ an¥i'er¢idtor ded so

thag the error is dete t,e% B'Fl)on re roducti on % rror .correction code
his applied to S&rUiPAf "’?ﬁaﬂtqno J%Pafﬁ Se5ENqSrY AR %ﬁ?ﬁt&gfl 'S¢ nedi um

accordi ng to g_rm 9, wherein in said predetermned interval, said
postscri pt T‘?ﬁ‘ mation i s expressed by a conbination of a porti on where 38

0 OEC 2095, 5 caid ﬁﬁngiJfl et eGLatRO0cs: 10l gacpglm% e, for & or 1's

det ect ed An optic i'sc nmedium according to claim9 erein said

information data is g@i@pbm%ﬁ@tﬂ Pheorkheibn 1@,pillsre:aidecﬂt3@la§@idﬁn accor di ng
to claim9, wherein said information data is secondary information for

information.

10 16. An optical disc medium having a substrate on which
a shape according to information data modulated by a modulating
method in which a minimum inverting interval and a maximum
inverting interval have been specified has been formed and a
coating film formed on the substrate, wherein

15 -after error information which infringes the rule
of said minimum inverting interval and said maximum inverting
interval was recorded in a predetermined interval, information
to correct said error information so as to satisfy said rule
has been recorded in such an interval by recording it to said

20 coating film.

17. Anoptical discmediumaccordingtoclaimlé, wherein
in sald predetermined interval, said secondary

information is expressed by a combination of a portion where

said error inforﬁation has been recorded and a portion where

25 postscript information to correct said error information has
been recorded.

18. Anoptical discmediumaccordingtoclaimlé, wherein
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control. 15. An optical disc medium according to claim9, wherei 0 L &L 2005
postscript information is disc identification information. 10 16. An
optical disc nmedium having a substrate on which a shape according to

i nformation data nodul ated by a nodul ating nethod in which a m ninmum
inverting interval and a maxi num inverting interval have been specified
has been fornmed and gaidomtiqwpatiibm doraved vait himKustiate, wherein 15
after error information which infringes the rule of said mninmuminverting
interval afd-sai d maRPeRELEAYEie¢ Bl eroralingds dledoridedvhienean
predetermned interval, information to correct said error information so
as to satisfy said rafée? ‘HISTHREHCT 267 deFcrndasy iadf ormeekemEoby recording
it to sai dCO%Q C():Pati ng film 17. An optical disc nediumaccording to claim
16, wherei Mo Th°sai d predeterm ned interval, said secondary information is
expgessed a conbi ' ion where said errar information has
bee% recorggd and a ggﬁ’%’?g‘ﬁ%ﬂg?‘ggé‘éwg“oas‘icsc’éﬁﬁﬁ?%Pncf Sy SReE8 Rorrect sai d
error information hag,; . AN ;Qpt [.S: i accordi ng
to claim16, wherei ng%gggst%)%%%tgg%f%%%al% %Pén%st%?%%gﬁ a(HaI%glgyér%ai n

i nformati oAnrdSwatABnOpPti cal di sc medi um according to claim 16, wherein

said information data is secondary information for control. 5 20. An
optical dist.nmedi um aseptdiag diGChéditnlBaviMiebeddbstrate on which

a shape according to modulated information data has been

10
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sai d postscript information is disc identification information. A7 pge 200
optical disc nedium having a substrate on which a shape according to

nodul ated i nfornmati on data has been 10 40 formed and a coating filmfornmed
on the substrate, wherein known data has been recorded in a predeterm ned
| ocation, a part of said known data is rewitten by recording it to said
coating fi Farmaddardieai eestiingf b bmt f@rmdb oneehs dathstraka, agededance W th
whet her the rewiting has been perforned 10 or not. 22. An optical disc
medi um accordi ng to &hewmimd2ia berledan rsavddedfior mabredettatmned mai n
information. 23. An optical disc mediumaccording to claim2l, wherein

sai d infor kaER P Hatars secendarnoumelat autsi orwyiortenony wekordpay  An opti cal
di sc nedi um according to claim21, wherein said postscript information is
di sc i dent FEi catPéfl CIAFBE nktionahd slem) redal gEqrpataenrici mECHEderdd of
forging an,optic : aving a substrate on which a shape

accg]r ding tB %chrr‘ilFBF?‘ra"f’ltgnw%ﬁﬁé Ehddd APBE By % %6Fe]ﬁeee[erﬁFﬁ‘éH“%dul ation
met hod ha bI@ formed and a coating filmformed on the substrate,

wherei n 20°a no-Tmodul at i ng interval is partially provided anda

predet erm ped pOStScﬁﬁQﬁtiJgfgfygﬁéaluﬂé&xggﬁgn&%SQEQEQZiD&Rerein

said information data is main information.

23. Anopticaldiscmediumaccordingtoclaim2l, wherein
10 said information data is secondary information for

control.

24, Bnoptical discmediumaccordingtoclaim2l, wherein

said postscript information is disc identification
information.

15 25. - A data recording method of forming an optical disc
medium having a substrate on which a shape according to a
informationdatamodulatedby a predeterminedmodulation method
has been formed and a coating film formed on the substrate,
wherein

20 ano-modulating interval is partially provided anda
predetermined postscript information has been recorded into
said no-modulating interval by recording it to sald coating
film with said predetermined modulation methéd.

26. A data recording method of forming an optical disc

25 medium having a substrate on which a shape according to
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said no-nodul ating interval by recording it to said coating fil thDrECsE%I
predeter m ned nodul ati on nethod. 26. A data recording nmethod of form ng an
optical disc 25 nedium having a substrate on which a shape according to 41
0O 7 DEC 2005 5 information data nodul ated by a nodul ating nethod in which a
m ni mum inverting interval and a maxi muminverting interval have been
speci fi ed hasobheeriohodaed rendlateddlyi agnddull At fioy medhodnid kdishbst rat e,
wherei n predeterm ned postscript information is recorded into

pr edet er m médimecdndedting grretvoh afat a byximgoidventing inteswild coating
filmso as not to infringe the rule of said mnimuminverting interval and
sai d maxi niave Meent serRFifiedrvag beepZorpedarg # csitdnagt ey Reemest formi ng an
optical disc 10 nedium having a substrate on which a shape according to

i nf or mat i of®d&*% SHbaGFated ‘H&?rélﬁodul ating nethod in which a nininum

t t I d t h b fied
has been LPWSBVanaﬁ e P BT GRRC 1 oEREC Loty AFGo MDY of n 15

_predeterm gggg néd‘&?é&@éé&f)? n[[aecci%d ag:l th eterm ned

i nterval iformat on recordi ng | osgldlcoatlngfllm
so that a“\fzé‘rééird c%a‘é?ﬁfcfﬂ% sHPOA rfo%p"tedﬂ?éﬂl%ae 28 Audaba fecording

nmet hod of formng an optical disc 20 nmedium having a substrate on which a
shape accofdh gt thvdrfiagTakkefa 0ah@ s a0hh 2ineeh v cdtiRguhati-vgr met hod in

which a mnimuminverting interval and a maxi muminverting interval

27. A data recording method of forming an optical disc

10 medium having a substrate on which a shape according to
information data modulated by a modulating method in which a
minimum inverting interval and a maximum inverting interval
have been specified has been formed and a coating film formed
on the substrate, wherein

15 - predetermined postscript information is recorded
into a predetermined interval of receorded information data by
recording it to sald coating film so that an error is detected
upon reproduction.
28, A data recording method of forming an optical disc

20 medium-having a substrate on which a shape according to
information data modulated by a modulating method in which a
minimum inverting interval and a maximum inverting interwval
have been specified has been formed and a coating film formed
on the substrate, wherein

25 after error information which infringes the rule

of said minimum inverting interval and said maximum inverting
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have been specified has been fornmed and a coating filmforned on P%DECZUUEJ
substrate, wherein 25 after error information which infringes the rule of
said mnimuminverting interval and said maxi numinverting 42 0 7 DEC 2005
interval was recorded in a predetermned interval, information to correct
said error information so as to satisfy said rule is recorded in such an

i nterval byntesorldirag recordedan @ risaeitagnified ant&r2d,, fogmerddmg met hod of
form ng an optical disc medium having a substrate on which a shape

accor di ng 8 FdRCt 8819 iSHEEF it BHe8aPR TragsbeerfatdphEdafdraleoating film
formed on ,[the suastnate, wher.ein known data i s recorded in a predeterm ned
| ocation, ‘T0Fe5Opart OFSEl &7 KRGGRYHRPY GSCoranry titetr BYLF &C8FHHg it to
said coating film and desired information is recorded in accordance wth
whet her the rewiting has been perfornmed or not. 30. A data recording

apparatus bor form ng,20.0RtAeabendli SE BEALIMLARLLNG. RaubRLLALE On which a

shape according to 15 a in mat1 on data no y a pregﬁy%rnined

modul at i onnaRikd hassbesn foellr wRdcRnd @ apeakbag-didsmebonomd Quqt he

substrate, wherein a no-nodulating interval 1s partially provided and a
pr edet er m netoPeAIiserdfia hak Porat FOmdAsnBee ok eCy dedni @30 sai d

no- nodul ating interval by recording it to said coating filmwth said
pr edet er m hed swickilrateprwinetelod. 31. A data recording apparatus for form ng
an optical disc nmedium having a substrate on which a shape according to
known data is recorded in a predetermined location,
10 a part of said known data is rewritten by recording it to said
coating film, and desired information is recorded in accordance
with whether the rewriting has been performed or not.
30. A data recording apparatus for forming an optical
disc medium having a substrate on which a shape according to
15 a information data modulated by a predetermined modulation
methodhas been formed and a coating film formed on the substrate,.
wherein
a no-modulating interval is partially provided and
a predetermined postscript information has been recorded into
20 said no-modulating interval by recording it to said coating
film with said predetermined modulation method.
31. A data recording apparatus for forming an optical
disc medium having a substrate on which a shape according to
information data modulated by a modulating method in which a
25 minimum inverting interval and a maximum inverting interval

have been specified has been formed and a coating film formed

on the substrate, wherein
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information data nodul ated by a nmodul ating method in which a 25 i b7 AR 2005
inverting interval and a maxi numinverting interval have been specified
has been fornmed and a coating filmformed on the substrate, wherein 43 0 7
DEC 2005 predeterm ned postscript information is recorded into

predeterm ned recorded information data by recording it to said coating
filmso as not to inbredgeetmigedubesofcsigitdinfivmanioni hyerddomgednt er val and
said maxi muminverting interval. 5 32. A data recordi ng apparatus for

f or mi ng an ioprikeEdetdisnebdiegnr ded ilngoansubyt date knrekechira shape
according to information data nodul ated by a nodul ating nethod in which a
m ni mum i nFer R HY GoRterdaflldh$ca2Fedmid tRYEFIIhGhEnt et &if SRA¥e been
speci fied has.been fornmed and a ]c_oati ng filmformed 10 on the_ substrate,
wher ei n pr S4BLBY T RET POt pe ! PRASATEIPSATIS L PETdrided P oA e a

pre%et erm ggd i nt er'vgl agfa recor ed ianf ar &i %nrdgotr%ig agecgr.di git to

said coating'filmso t%att aRCertor? ifEPgetett & upon epr8§ tffon. 15 33. A
data recordi . for i a dca i.SC i hayi ng a
substrate g%g\%hl o %gnalg apJeqogc;é%{r; |Jr?f‘g:et gn%fcgr%rasthl %% %%%%gu?%t ed by a
nodul at i ng ; geb At iloR Wi L oyt BE&h By RYRITT Ry iebUal n 3d & gaxi mum
inverting interval have been specified has been forned and a coating film
formed 20m@nikhle iswbst {af enoshenei hdafd eaxemimorinkbtordAtingarwhi ch

infringes the rule of said mnimnuminverting interval and said maxi nrum
i nverti ng hientareeal speas fiiedaigketebn o ypreadeid mnedad ngnt Elnv &b rmédf or mat i on
10 on the substrate, wherein
predetermined postscript information is recorded
into a predetermined interval of recorded information data by
recording it to said coating film so that an error is detected
upon reproduction.
15 33. - & data recording apparatus for forming an optical
disc medium having a substrate on which a shape according to
information data modulated by a modulating method in which a
minimum inverting interval and a maximum inverting interwval
have been specified has been formed and a coating film formed
20 on the substrate, wherein
after error information which infringes the rule
of said minimum inverting interval and said maximum inverting

interval was recorded in a predetermined interval, information

to correct said error information so as to satisfy said rule

25 is recorded in such an interval by recording it to said coating
film.
34. A data recording apparatus for forming an optical
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to correct said error information so as to satisfy said rule 25 isuzélﬁﬁraﬂ‘d
in such an interval by recording it to said coating film 34. A data
recordi ng apparatus for formng an optical 44 0 7 DEC 2005 di sc nedi um
having a substrate on which a shape according to nodul ated information.
data has been forned and a coating film formed on the substrate, wherein
known dat adi&C megdBeRYindapregéraraivedhlicbat isdrpe Sce@muany tof said known
data is rewitten by recording it to said coating film and desired

i nf or mat i oA &L F oYUMt 18R cHitdalte Pefi t TP rmest fed at Beatiegr fiimg has been
performed or _not. 4 ABSTRACT A nol.ding and filmform ng apparatus 700
nol ds a di g%rr%?ftso g{“é FPUHhTA &t dMF8©1830 formed from an optical disc

di sc-nmaster 320 and coating film for anpl.e, reflective film
onto the disc substrg]?(ge",%?%tear é%felpg?(rir?éng}lg p?%cge)(gtre HSﬁ?LPE%T'“Eﬂ'sc 360. A
POSBSCT i Pt 2 RRRAr & Us: 3% 485 1 POSLSTELRS o ign; once_onto an
optical di Eslc. 340 for _r#ed obf;l t he '-erIqE ngE%%r(lj HTYP%%; or'm nbt é:Bpséarla us 700. As
post scr i pt cod ¢ Ml Othd ded ARRI i RSRMALE Sorl iéé}@!:é&&gdﬁga%cs’w £Lrmned
interval of the optical disc 340, a portion which iIs detecte as a pit is
formed, andiw@n voptheal tith $eua50i 0N HaRi BBePQSdSGIRE of M4 mation 420 has
been recorded is forned. Identification information which enabl es each
optical disc 340 to be identified

45




can be postscribed. The postscript information is recorded in a 07 DEC 2005
conventional format and the postscript information can be reproduced by an

exi sting reproduci ng appar at us.
ABSTRACT

A molding and film forming apparatus 700 molds a
disc substrate from a stamper 330 formed from an optical disc

disc-master 320 and forms a coating film, for example, a
5 reflective film onto the disc substrate, thereby forming a
recorded optical disc 360. A postscript apparatus 200 writes
postscript information once onto an optical disc 340 formed
by the molding and film forming apparatus 700. As postscript
information, a laser beam is irradiated to a predetermined
10 interval of the optical disc 340, a portion which is detected
as a pit is formed, and an optical disc 350 on which postscript
information 420 has been recorded is formed. Identification
informationwhich enables eachoptical disc 340 tobe identified
can be postscribed. The postscript information is recorded
15 in a conventional format and the postscript information can

be reproduced by an existing reproducing apparatus.
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