DES@RI PTI ON  OPTI CAL DI SC MEDI UM AND DATA RECORDI NG METHOD AND APPARATUS
5 Téchnical Field The invention relates to an optical disc nedium and data

sccordi ng nethod and apparatus which are applied to an omm”mmmmmmm”mf
for exanple, a read only (ROM type. Background Art 10 T f a
conpact disc (CD) which is w despread nowadays is called compasgtedi SC
audi o and based on the standard disclosed in the Red Book. On the basis

of the Red Book, various formats | ' CD- ROM have been standardi zed
and what is called a CD famly i ﬂ)@%&gg}%@?ﬁ?lﬁcted. In the foll ow ng

Various formats i ncl udeq achkeaney et Aol eald P s SNRAIUINIAL
or the like is used in wRCORPING FIEYIFIOBS ARD" APPARARYs Medi um for .E@gser di ng
musi ¢ data, notion inmage data, an 20 application programof a gane or a

conputer, or the like. A conventional form ng systemof an optical disc
W ll be described with respect to the case of the CD as an exanple. Fig.
10 i% a corRdchrcicahaiglidgram of an optical disc formng systemwhich is
applied to the CD. The form ng 25 systemof the CD nmainly conprises: a
mast eri ng apparatus The invemtignardiliatesatto en ofp tacadptiisel médsamby a
| aser beamand data recording method and apparatus which are applied
to an optical disc of, for example, a read only (ROM) type.
Background Art
10 The standard of a compact disc (CD) which is
wldespread 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 what is called a CD family is
15 constructed. In the following description, a mere
denomination "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 recording
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 of an optical disc
will be described with respect to the case of the CD as an
example. Fig. 10 is a constructional diagram of an optical
disc forming system which is applied to the CD. The forming
25 system of the CD mainly comprises: a mastering apparatus

for forming a disc-master of an optical disc by a laser beam;

and amolding and film forming apparatus for forming a number



and.a nolding and filmformng apparatus for form ng a nunber 1 4 of disc
substrates by using a stanper formed fromthe disc-nmaster of the optical
gisc and formng a filmonto each disc substrate. The nastering apparatus
to forma disc-master 320 5 of the optical disc conprises an EFM si gnal
transmtting apparatus 500 and a | aser beamrecorder 600. A nvol ding and
filmformng apparatus 700 nolds a disc substrate froma stanper 330
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recor ded oRtiflmadliert 036 I8 1EEM & ighal FGIRITS bl A1 ABAYCALUS, 500 reads

I nformation data to be recor roma naster optital and out puts
an EFM si gralsd ¢yuatdaeEFM (Eight to Fourteen Modul ation) nodul ating the
read-out signal to the | aser beam 15 recorder 600. The optical disc

di sc-nmaster 320 is faneflasb¥ringldpithra tiltotofRInti ddsca malkaledssasi tive
material onto a glass plate. The | aser beamrecorder 600 irradiates a

| aseéd beamecefc dhiediopd itcalt de sEFbbmpghaksoahOEFMes bymial at rahsai t tisg- mast er
320. The photoresist filmis devel oped and in 20 the case of a positive
type resi stapparaiplsobb8cand @ ader gwran grcosdesl 6@0, A modding/ @mbvex
pattern is forned on the photoresist film and a pit train according to a
predet er mi fdd M SoFMing apParatusn 708emedfsagedbsct febopratal framse

di sc-master 320. 25 Subsequently, on the basis_of the optical disc
stamper 330 formed from the optical disc disc-master 320

and.forms a coating film, for example, a reflective film
10 onto the disc substrate, thereby forming a recorded optical
disc 360. The EFM signal transmitting apparatus 500 reads
information data to be recorded from a master optical disc
310 and outputs an EFMsignal formed by EFM (Eight to Fourteen
Modulation) modulating the read-out signal to the laser beam
15 recorder 600. The optical disc disc-master 320 is formed
by coating a photoresist as a photosensitive material onto
a4 glass plate. The laser beam recorder 600 irradiates a
laser beam according to the EFM signal onto the optical disc
disc-master 320. The photoresist film is developed and in
20 the case of a positive type resist, the photosensitized
portion is melted, a concave/convex pattern is formed on
the photoresist £ilm, and a pit train according to a
predetermined format is formed on.the surface of the optical
disc disc-master 320.
25 Subsequently, 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



di sccmaster 320, a die called the stanper 330 onto which the pit pattern
of the optical disc disc-nmaster 320 has been 2 s inversely transferred is
formed. The nolding and film form ng apparatus 700 fornms the disc
substrate by using the stanper 330. Further, a coating filmsuch as a
reflective filmor the like and a protective filmare coated onto the 5
di sc substrate, so that the recorded optical disc 360 is copied. The
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systemis not a recordable iImbut 1s a disc coate e reflective

filmas a copimngr thie MRadanE 2 dctihe FYIPAR as@ ddte POt enal
informati on 15 cannot be recorded after the disc was fornmed. In recent

years, in odiec substiEtapNE@ARY tie rdtdrdete opftildaa ageer ded @pti cal

di sc 360 on which predeterm ned information data has been recorded, a

nmet hod of e¢epbedi ndheddiohicawel/ confvexnpatbarsutdrmesd orutheuep2ical

I dentification nunber or the |ike onto the recorded optical disc 360 every
di sc is dendiRrdisKonasder 320ds thenstepred@nteptheslisti subsebate
manuf act ured by the forggoing formng step, it is difficult to record the

addi ti onal 3% dritftaBidnPaSHKEET: hE FREBPAed foFompRessilon Beddindehans
obt ai ned af{fﬁection molding, a light hardening method, or the like

10 is known as a method of forming the disc substrate.

The recorded optical disc 360 formed by the
conventionalqpticaldiscformingsystemisruﬂ:arecordable
filmbut isadisccoatedwith thereflective filmas acoating
film and is a read only type, so that additional information

15 cannot be recorded after the disc was formed.

In recent years, in order to make management or
the like of the recorded optical disc 360 on which
predetermined information data has been recorded, a method
of recording additional information such as a unique

20 identification number or the like onto the recorded optical
disc 360 everydisc is demanded. 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 molding and £ilm forming apparatus
700 and on which the predetermined information data has been

recorded without exerting an influence on the recorded



25 it was processed by the nolding and filmform ng apparatus 700 and on
whi ch the predeterm ned information data has been recorded w thout
gxerting an influence on the recorded 3 information data. Therefore, the
conventional nethods proposed as systens for recording the additional

I nformati on such as an identification nunber or the |ike onto the recorded

5 optical disc use a nethod of recording the additional information by a
systen1difff“fg§m;{og1a rggording nodul ati on system of a nain signal.

However, the recor edld%?lcal disc 360 on which the additional information

has been recorded byTxgé‘PéfoP@F %%scgﬁ?gmzigﬁaﬁ.qﬁtgtk?ﬁs %gg&s\é%sflgt her than

10 a drive having a dedicated readin unct1on and Ftiona
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probl em such that conpatibility 1is poor. A BCA (Burst Cutting Area) has
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recorded there. However, such an area is provided as another area

di fferent fopmealedissigyala (hddhod neflubedod)ngothe caddbhtiosannot be read
out by drives other than the drive having the dedicated reading function.
The BCA i s infoxmptienbye syt em MVLEarerd foomtahedokdlingsodehatbord above
according to the optical discs such as CD and MD based on the conventi onal
st andard arg¥Vstmmofiamairdigtialg t HowpvBrrMerechrdeflaptixfaledishey are

360 on which the additional information has been recorded
by those methods cannot be read out by drives other than
10 a drive having a dedicated reading function and the
additional information cannot be read out by the existing
drives, so that there 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 area is provided as another area
different from a main signal (EFM + modulation) portion and
cannot be read out by drives other than the drive having
the dedicated reading function. The BCA is not applied to
20 a DVD-Video or the like.
Asmentionedabove, according to the optical discs
such as CD and MD based on the conventional standard and
DVD disc excluding the DVD-ROM or the like, after they are
once recorded, the additional information such as 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



once recorded, the additional information such as an 25 identification
nunbér or the like cannot be recorded. The invention is nade in
consideration of the problens as nentioned above and it is an object of
the 4 invention to provide an optical disc nmediumon which additional

I nformati on has been recorded onto a recorded optical disc on the basis of
the conventional standard and to provide data recordi ng nethod and
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predet erm ned postscript information has been recorded into the

no- nodul at i g proveayadaby re€erding méthedt Aracapphpdthislm According to
the invention of Claim5, there is 15 provided an optical disc nmedi um

havi Bg a subsscbbsupa ohi ThveAatsbape according to informati on data

nodul ated by a nodulating nmethod in which a mnimuminverting interval and
a maxi numinverting i fo@&olale tihe &oregoeinggquréh kemhaackeesdingotonttieand a
coating filmformed on the substrate, wherein 20 predeterm ned postscri pt

i nf or mat i oninwenbien oflaridel. ithege is prevtied aedntdemlidtis¢ meddpmt i on dat a

by recording it to the coating filmso as not to infringe the rule of the
m ni mum aving a substrate on which a shape according to modulated

information data has been formed and a coating £ilm forméd
10 on the substrate, wherein a no-modulating interval is
partially provided and predetermined postscript
information has been recorded into the no-modulating
interval by recording it to the coating £ilm.
According to the invention of Claim 5, there is
15 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
- a maximum inverting interval have been specified has been
formed and a coating £ilm formed on the substrate, wherein
20 predetermined postscript information has been recorded into
predetermined recorded information data by recording it to
the coating film so as not to infringe the rule of the minimum
inverting interval and the maximum inverting interval.
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



i nverting interval and the maxi numinverting interval. According to the
invention of aim9, there is 25 provided an optical disc medi um having a
substrate on which a shape according to information data nodul ated by a
nodul ating nmethod in which a mninuminverting interval and 5 a maxi num

I nverting interval have been specified has been formed and a coating film
formed on the substrate wherei n predeternined postscript I nformati on has
been recorded .into & eterm ed i nterval recor for t|on dat a

by 5 recordf ’H‘“‘{“b’{‘ TEoR8 B PFV s%aY?tatte%{hS@retc Jt g‘@‘tse upon
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optical disc ne aving a rate on sShape dccor g t
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i nverting i nt erval and a maximuminverting interval have been specified

has been forgwehedthnd B tint@ rivdIMdroreedraed harsvhatishedathergi n  after
error information which infringes the rule of the mnimminverting

i ntegval anfkddedimyitun theaiddtiithgl $ilmtsy Yhht wisere6oridedet8ced
predetermned interval, information to correct the error information so as
to satisfy updre reprodastimen recorded in such an interval by recording it
to the coating film According to the invention of Caim?2l1, there is 20
provi ded an optical dAceomdihg hohthe nigneestdart odt @latmvlth clthexeshape
according to nodul ated information data has been forned and a coating film
f or med on tPOoEidrd ,aat@ptm} &isc medium having a substrate on which

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,
information to correct the error informationso as tosatisfy
the rule has been recorded in such an interval by recording
it to the coating f£ilm.

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 rec_orded in a predetermined location,
a part of the known data is rewritten by recording it to

25 the coating £ilm, and desired information is recorded in
accordance with whether the rewriting has been performed

or not.



known data has been recorded in a predetermined |ocation, a part of the
knownh data is rewitten by recording it to 25 the coating film and desired
information is recorded in accordance with whether the rewiting has been
performed or not. 6 According to the invention of Claim25, there is

provi ded a recording nethod of formng an optical disc nmedium having a
substrate on which a shape according to nodul ated information data has

b f d and ' Ll m.f d, 5 h . '

o- modul ati ng i nter vapcPerabnd i %)?%%’ﬁ?a%agaoﬁfégé%éﬁfe ¢ FRRE p8st scri pt
no- modul at i n _ e i 0P st scr i pt
he.coat| ngPT T ReeRaaon s MERR0A B bl ah B alr QYag pERLAL ™0 11 1O

provi ded a gayfn§ of SuBsRTaRPEH HWHECH Q. ERRDE CEOESE: @rt%dﬁbaﬁg%%ﬁ .

postscript information into a no-nodulating interval™ by recording it to

the coatingihfofmat 6 Ui BalsObébr fdvmdd iadid &f cSABing 36.1d BBERelS
provi ded a recording nethod of formng an optical disc nedium having a

subssrat e oonwhhe hsabstreate acohedeny aonomodabatong ibtdevainpgdul ated by a
nodul ating nmethod in which a mninuminverting interval and a maxi num

i nverting ipaetiallhapeovided apdcpredetémmineénpbdstsediphd a coating film
formed on the substrate, wherein predeterm ned postscript information is
recor ded i nteformatier disnegcerdeddntehenornedubat g dnhenvedobdti ng it to
the coating filmso as not to infringe the rule of the mnimuminverting
interval aRRCeRRiRGithRmtreGerting fildier vAFcopddnadioehe dnvaation

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 £ilm.
. 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 interval 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 interval
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 £ilm.
According to the invention of Claim 27, there is

provided a recordingmethod of forming an optical discmedium



I nvention of Claim31, there is provided a data recording apparatus for
recordi ng predeterni ned postscript 25 information to a coating film
According to the invention of Claim27, there is provided a recording
met hod of forming an optical disc nmedium 7 having a substrate on which a
shape according to informati on data nodul ated by a nodul ati ng nethod in
which a mninmum inverting interval and a maxi muminverting interval have
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coating filmso that an er I' s detect’ed upon reproduction. According to

the invent | ofveitChgl 1A drvd N I rahWhAe dnvid 13 ndAka teevan dhlgeappar at us
for recording predeterm ned postscript informationto a coating filmso

that an errpéenispsalel£L4@ thaw Wedit FAIME ii8 o eo@tdnad fiom! Permagent i on of
Claim28, there is provided a recording nethod of formng an optical disc

medi 5m 15 dtmvihg subsibsatal ewherabh chradebepminedopdstgctapt nf or mati on
data nodul ated by a nodul ating nmethod in which a mninmum inverting

i nt erval antnfoxmathem isveadcomrded rirdro/al plrede telredmedpénitbredlhas been
formed and a coating filmfornmed on the substrate, wherein after error

i nf or mat i onr ke ede@olnformagien tdata Mk nefcarddng ditmym theecoahgnont er val
and the maximuminverting interval was recorded in a predeterm ned
interval , iFHRNER i ERAt AR OPFERY imecdetegEed upon reproduction.

According“to the invention of Claim 32, there is provided
10 a data recording apparatus for recording predetermined
postscript information to a coating film so that an error
is detected upon reproduction.
According to the invention of Claim 28, there is
provided a recordingmethod of forming an optical discmedium
15 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 after error information which
20 infringes the rule of the minimum inverting interval and
the maximum inverting interval was recorded in 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 film. According
25 to the invention of Claim 33, there is provided a data
reco;ding apparatus for recording information to correct

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



information so as to satisfy the rule is recorded in such an interval by
recording it to the coating film According 25 to the invention of Caim
33, there is provided a data recording apparatus for recording information
to correct error information so as to satisfy a rule to a coating film38
after the error information was recorded. According to the invention of
Claim?29, there is provided a recording nethod of form ng an optical disc

medi um hayj | .ohe ing to nodul ated 5
I nformat i ondf(}';lq:‘i]f:;l1 %%%ﬁff%n%%ﬁa%%%%m formed on the
substrate, wherein knoutypil kb 66 IbrRosPELAlEh g1 RRErkOLAL I ON, 8

part of the known data is rewitten y recording It to the coating film
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rewiting has 10 been perfornmed or not. According to the invention of Caim
34, there imavimyadedbattate sreamidhng sy aldedriddng eewioduIgted part of
known data and recording desired information in accordance w th whet her
rews ting hiastdmeatiqedadanieds dreerntforinedBandfa besdriingt £hhmofofinedv ngs Fi g.
1 is a constructional diagramof an optical disc form ng system according
to an enbodimeite gfuhsiaratiew atheanain Rnpwrp datan istiramardediiyraam showi ng a
signal 20 format of a CD. Fig. 3 is a schematic diagramfor explaining a
first post RFadatenmigathleeatieropdant atthedntvdaiad ssrewritten

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
rewriting a part of known 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 diagram 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



the,invention. Fig. 4 is a schematic diagramfor explaining a 25 second
postscript information recording nmethod according to the invention. Fig. 5
is a schematic diagramfor explaining the 9 second postscript information
recordi ng method according to the invention. Fig. 6 is a schematic di agram
for explaining a third postscript information recording nethod according
to 5 the invention. Fig. 7 is a schematic diagramfor explaining a fourth

e schemd i FoR ey AbeR-R I8 ZR0ERARE nptnblCatRUERATY: FIO. o

is a schemgld oyl agARd@n explaining a fifth postscript information
recordi ng nmethod according to the invention. Fig. 10 is a constructional

di agram of an existinig.l% ARl aCakbhdnaeiboaThgdanysbenexPesinMageaf or
Carrying Qut the Invention Enbodi nents of the invention will be described

her ei nbel ownirdipbeteeepe irfddiva ticniregdora®ngare thed aeddediimgnts which
w Il be described hereinbel ow are 20 preferred enbodi nents of the
i nventi on, they idlousedtidvrntati ons which are technically preferable are added
to them However, the scope of the invention is not limted to those
enbodi nent s Fig. 7 is a schematic diagram for explaining a

fourth postscript information recording method according

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 postscript information recording method according to
the invention.

Fig. 10 is aconstructional diagramof an existing

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

Embodiments of the invention will be described
hereinbelow with reference to the drawings. Since the

- embodiments which will be described hereinbelow are
20 preferred embodiments of the invention, various limitations
which are technically preferable are added to them. However,
the scope of the inventionisnotlimited to those embodiments
unless there is particularly a disclosure which limits the
invention in the following explanation.
25 Fig. 1 is a constructional diagram of an optical

disc forming system to which the invention is applied. The

optical disc forming step according to the invention mainly

10



unl ess there is particularly a disclosure which limts the invention in
the followi ng explanation. 25 Fig. 1 is a constructional diagram of an
eptical disc formng systemto which the invention is applied. The

optical disc formng step according to the invention nmainly 10 conprises: a
mastering step of formng a disc-master of an optical disc by a |aser

beam a nolding and filmformng step of formng a nunber of disc
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conprises t signal transmtting  apparatus ase? beam
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substrate from 10 the stanper 330 nade on the basi e optlca di sc

di sc- mast erg et @FomOt HE A sPaldgt@erf bEnhd ebte¥anldtsc and ebhgaehgve film
onto the disc substrate, thereby formng a recorded optical disc 360. A
postscri pt aphbimtastdOdachvdiss passéscdatel amd od NPoésOScONSE HéP. an
optical disc 340 15 fornmed by the nolding and filmform ng apparatus 700.
The optical disc di scAmasteridgGpmararuetiolforncbheidigcanasdiiear 830st as a
phot osensitive material onto a glass plate. The | aser beam recorder 600

i rradi at es @f Itheeppticah Ghso ¢orpopIe¢s dihalEFY gigpadatransBRiting
accordance 20 with a signal froma nmodul ation signal transmtting apparatus
100. The pHRRARARTYY 5Pi‘)l aRd §h§e%§$%5&?a§hﬁepﬁr@ﬁ§ ke dhe makdpngitive

type resi st hot osensiti zed portion i s
yp anéJ%iﬂ% gorm ng apparatus 700 molds a disc substrate from

10 the stamper 330 made on the basis of the optical disc
disc-master 320 and forms a coating film, for example, a
reflective £ilm onto the disc substrate, thereby forming
a recorded optical disc 360. A postscript apparatus 200
writes postscript information once onto an optical disc 340

15 formed by the molding and film forming apparatus 700.

The optical disc disc-master 320 is formed by
coating a photoresist as a photosensitive material onto a
glass plate. The laser beamrecorder 600 irradlates a laser
beam onto the optical disc disc-master 320 in accordance

20 withasignal fromamodulationsignal transmittingapparatus
100. The photoresist film is developed and in the case of
the positive type resist, the photosensitized portion is
melted, aconcave/convexpatternis formedonthephotoresist
film, and a pit train, a groove, or the like according to

25 apredetermined format is formed on the surface of the optical
disc disc-master 320.

Subsequently, on the basis of the optical disc

11



mel ted, a concave /convex pattern is fornmed on the photoresist film and
a pit train, a groove, or the like according to 25 a predeterm ned fornat
ks formed on the surface of the optical disc disc-master 320.
Subsequently, on the basis of the optical disc 11 disc-naster 320, a die
called a stanper 330 onto which the pit pattern of the optical disc

di sc-master 320 has been inversely transferred is fornmed. The nol di ng and

fLim forim @gs@nRas edss 20 of 81 B5cd fifed'> 6 calBBL 386 dWedWigel BReS ST anper

330. Further, a coatling mand a protective tilm are coa nto the

di sc substrgie psordfatos hhd piidel AR dalkcdinas 340309 hak"Bden The
concave/ convex pattern fornmed on the optical disc disc-master 320 is

transf err edinedtgelyet cansr sobed r o6 ef shfled e Tid npatdidd drfd foramed. The 10
conpression nolding, injection nolding, |ight hardening method, or the

li ke i s knofwrmbng apparadtusf 700rfomg the dise subshtatet by uBimgrerel ati on
signal transmtting apparatus 100 conprises: a recording information
repr@duci ngstampen B30f.or Fastheadiangoatfiognét 1roandas prwtiecitiive £etmr ded ont o
the optical disc fromthe master optical disc 310 and reproducing it; a
nmodul at i on #¥8 (?RESD PR hhey dlsia substrgtecospethatigthehvecepdeduced
information data into nodulation data in_a predetermned format; a
nodul ati on PRELFFRLILIC ST i g forredo TThe Oncav®/iGapvete RAIGALR i on data
i nformation, and.a dul ation.signal output unit 140 f or outputting a
modul ati on f%ﬁTﬁgﬂqn %%e op%ical égsc disc-master 32% gs trans%egre&
onto the disc substrate and the pit pattern is formed. The
10 compression molding, injection molding, light hardening
method, or the like is known as a method of forming the disc
substrate.
The modulation signal transmitting apparatus 100
comprises: a recording information reproducing unit 110 for
15 reading information data which is recorded onto the optical
disc from the master optical disc 310 and reproducing it;
a modulation information forming unit 120 for converting
the reproduced information data into modulation data in a
predetermined format; amodulation information storingunit
20 130 for storing the modulation data information; and a
modulationsignaloutputunit 140 foroutputtingamodulation
signal.
The recording information reproducing unit 110
sequentially reproduces the predetermined information data
25 recorded on the master optical disc 310 from a whole area

and sends the reproduced information data to the modulation

information forming unit 120. The master optical disc 310

12



The.recording information reproducing unit 110 sequentially reproduces the
predeternmi ned informati on data 25 recorded on the nmaster optical disc 310
froma whole area and sends the reproduced information data to the

nmodul ation information formng unit 120. The master optical disc 310 12 is
a master media (information source) such as a CO-R or the like and the
predeterm ned information data which is recorded onto the optical disc

di sc- nast ery % % ﬁ@?tgfqpedi (ﬁ¥ﬁ¥?%$4¥¥° 'Qﬁ&é) z{n1ned8%£ géggtion

data is 5 ar rary T nforma a suc as nu

program or¢hBhe) {k&6and hehd G dH vl iy %tf'o%a{i% QUG R 5110

executes, for exarrpl e, an encodi Nng PpProcess error correctron encodi ng.

The nvdulatreaoreéarantbOﬁhéoeﬁtﬂaaynaiséZQiséOmagﬂéﬁr§§othssrseéﬁduced
information data into data in a predeterm ned format and, further,

execut es a peedefednthnete. diThd Pradsid Mmiingl PHERSRat vl @&@aple, data in
the data format of the CDis forned and EFM nodul ation is executed to the

dat a5 The farbktraoyulrdidmratdairadatassockeds musithdatd, widdcatana,

i nformation storing unit 130 and outputted to the nodul ati on signal output
unit 140. Theogbaml aet obhelalikei s The aresfordipig jpafammaticdn 1/0 in a
predeterm ned format. As necessary, the nodulation information formng
unit 120 r%@E?%d?%ibﬁs@%%Flb%or%*%?@ﬁeﬁnf6¢ﬁ398@mpl§0 argepdpdinghe 20
postscri pt g;ocess such as deS|gnat|on or the like of an area where a

post scri pt PFOCESE PE eXERht €ArI9RElARIBREPALRI: nf or mati on storing unit 130

The modulation information forming unit 120

10 converts the reproduced information data into data in a
predetermined format and, further, executes a predetermined
digital.modulatipgjprocess. 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 information storing unit 130 and outputted to
the modulation signal output unit 140. The modulation data
1s data of a bit pattern 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 as deslignation or the like of an
area where a postscript process is executed.

The modulation information storing unit 130
stores the modulation data formed by the modulation
information formingunit 120. Themodulation 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 and outputs

13



stores the nodul ation data fornmed by the nodul ation information formng
unit 120. The nodul ation signal output 25 unit 140 forns the nodul ation
signal by outputting the nodul ation data formed by the nodul ation
information formng wunit 120 in response to a predeterm ned cl ock and
outputs 13 it to the | aser beamrecorder 600. The | aser beam recorder 600
nodul at es intensity of the | aser beamon the basis of the nodul ation

signal from (ﬁﬁg&ﬂéﬁéfﬂbéﬁﬂ céf@%ﬁﬂgéélng apparatus 100, 5 irradiates

it onto the opt| di sc- nas and records the information

data. The stanper 330ppe ]fa%réiegeaﬁnré@@r@élﬁ'@@EoﬁﬂQaQQ%' Eﬁteﬂgie
di sc-master 320. By using the stanper 330, the nolding and f ?orntng

appar at us 786 teepi &Set R ant6ArtIRIbaABL k¥ thleSoddDat 1é6n %rig\Malcbrbtﬂe
i nformati on data has been recorded. Although the information data has

al ready beethe aneduibdlt Don t Sibgnd Ecoraiesmbpt ingl aphacatdd Bsorenti oned above,
this disc is an optical disc in a state where the postscript information
is Nt recdaitsalliates 1R Tnd qddtes opitjicadpddisat dds2ofMashepr B2es: and

nodul ation information storing unit 210 for storing the postscript related
i nf or mat i orreaerds Ytheluinfioxmatgam data pofhecsitpmpesnBsbl 1anfermed for
controlling a postscript process; and a postscript unit 230 for performng
the 20 post@erihg ?ﬁ%k%s%ft%PQtRP?&ﬁ?%aﬂiﬂ?s%i%ENW¢$F%EC%¥@ance with the

r nt r ol 22 The | nf or n ri.n ni 210 i
Postseript control urif 220 The TAdEA 930 "0L R 1805 SR T ¢ 210 T

forming apparatus 700 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 mentloned above, this disc is
an optical disc in a state where the postscript information
is not recorded yet.

15 The postscript apparatus 200 comprises: a
modulation information storing unit 210 for storing the
postscript related information 410 or modulation data; a
postscript control unit 220 for controlling a postscript
process; and a postscript unit 230 for performing the

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

The modulation information storing unit 210 is
astoringunitforstoringthepostscriptrelafedinformation
410 used by the modulation signal transmitting apparatus

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

transmitting apparatus 100. The postscript control unit

220 controls so as to calculate an area for recording

14



a storing unit f or storing the postscript related information 410 used by
t he nmodul ation signal transmtting apparatus 25 100 or the nodul ati on data
fornmed by the nodul ation signal transmtting apparatus 100. The postscri pt
control unit 220 controls so as to calculate an area for recording 14
postscript information 420 and wite the postscript information 420 once
into this area on the basis of the postscript related information 410 or

h dul at j d e | ith th ' I it 220,

he 5 post SRITHCLAPT SREETI ai o 420 e Tastr BRaho PEC KGR Bber | ont o the
5 post 2 Ay _ _

hf or mat | o Ao0 RS Rhorr ) APRCHIR EhEF dfdarh Bhe e lS BPTHIELLE o0

420 is, forp&xesptfpt rARNtdRiNebPhQETBAI D BYCEh@hddt 1A YA QRche9ar di ng
the 10 optical disc 340 or the like. In the postscript apparatus 200, the

postscript infosc@tdicdiPLErtRE PobSOsERAPECEoRYLSY uRPti £8, dige 340 and,
for instance, unique identification information which enables each opti cal

di sc5 340 t opdet sextpt ivniigd28an fradl stepasiassr rshm o5 Hignopewati on of
the optical disc form ng system having such a construction and an opti cal
di sc form nnoetihel optiildalbdidesGdDheso that hen ropchileaili didsei 364l on
transmtting apparatus 100, the recording information reproducing unit 110
20 reproducerichehenposikscrdptdinfornstidads 2 hase beest gecoygedcas di sc 310
and sends it to the nodulation information formng unit 120. The

nmodul ati on ¥¥Re%mt (The p@pﬁﬁﬁgi@ﬁignformation 420 1s, for example,

arbitrary information such as information regarding the

10 optical disc 340 or the like. In the postscript apparatus
200, the postscript information 420 can be also changed every
thical 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
having such a construction and an optical disc formingmethod
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 reproduced information data into a
predetermined format with reference to the postscript

25 related information 410 as necessary, thereby forming
modulation data. The modulation data is stored into the

modulation information storing unit 130, sent to the

15



120 .converts the reproduced information data into a predeterm ned fornat
with reference to the postscript 25 related information 410 as necessary,
thereby form ng nodulation data. The nodul ation data is stored into the
nmodul ation information storing unit 130, sent to the 15 nodul ati on signal
out put unit 140, and outputted as a nodul ation signal to the | aser beam
recorder 600. The | aser beamrecorder 600 irradiates the | aser beamonto

h h i st Qf. the .opti.cal .di di.sc- t 5 320 . d ith
the modul atsitgen = GRREGRY S TRE Hna Hulpt Gl AR 520 <
d I d . 33Q i.s. f ' f hot i
pat torn.  TRAdIHERRE ot Y (the YR Mbdl bR odd's B

substrate by using t o) AEBEEAP 3RY bl §66 ity Hlofidduonto the

di sc substrate, thereby formng the optical i sc 340. e optical disc 340

on whi ch tpeadmbateathephéed e diBst e rneeeptdedli 8ifordmsk tyadt@r st eps so

far. In the subsequent postscript apparatus 200, the postscript related

i nf &r mat i 0132410n accoltdanmeduw ith ehesiofiitdlatildn siagnapat tRIBEepeshtny | he

nodul ation signal transmtting apparatus 100 has previously been stored in
t he nodul attheoptidal discdisst-mastend2 @ i3 velloperband thiepd tampdr ol  uni t
220 controls the postscript unit 230 so as to calculate the area for
recordi ng 33 pesfermegdton rifhe basiign of2bherphekdsengitive paktenni pt

i nformati on 420 once into this area on the basis of the postscript related

i nf or mat i of Re1Moddinge ancy Flilm fOFMiach aPRArAtAsT JH aadidsh & KELSSbst scri pt

control N
substrate by using the stamper 330 and, further, forms a

10 film onto the disc substrate, thereby forming the optical
disc 340. The optical disc 340 on which the information
data has been recorded is formed by the steps so far.

In the subsequent postscript apparatus 200, the
postscript related information 410 or the modulation signal

15 data pattern used by the modulation signal transmitting
apparatus 100 has previously been stored in the modulation
information storing unit 210. The postscript control unit
220 controls the postscript unit 230 so as to calculate the
area for recording the postscript information 420 and write

20 the postscript information 420 once into this area on the
basis of the postscript related information 410 or the
modulation data. In accordance with the postscript control
unit 220, the postscript unit 230 irradiates the laser beam
whose intensity has been modulated in accordance with the

25 data of the postscript information 420 onto the optical disc
340, thereby forming the optical disc 350.

Although the postscript related information 410

16



unit 220, the postscript unit 230 irradi ates the | aser beam whose
intensity has been nodul ated in accordance with the 25 data of the
postscript information 420 onto the optical disc 340, thereby formng the
optical disc 350. Although the postscript related information 410 16 is
referred to as necessary on the nodul ation signal transmtting apparatus
100 side as nentioned above, the nodulation signal is fornmed by a

nodul ati ng o] Lgilar .t ventipnal gne.. The ogptical disc 340
s Tormed stant eherbad s8one: febERa Aty Bl o hRE R Ea 6 182 bb8Tccr i ot
apparatus 2 ; f [ t OS5t SELI I ko Lon Ois

cal cul at ed gﬁﬁn?ﬂéeégg s%é?%?geﬁ o?g%tggﬁg igoﬁ%geégggédéggﬁﬁ'agégrdance
Wi th the poab&gLaPioh ¥y ik Hdrned bgfh Md8uPhting pRILES s9Ridaka. Since
the 10 postscript information 420 can be arbitrarily set, individual

i dentificattenthefesmpéhologad dite | NIN Ptikad dilke Baoohdedoepencal disc
of the conventional nodul ation system The postscript information such as
i densi fi catomnthe bhasisabf orhis molkdallatienwkhgralecarmithg pastbeedpdi fficul t
15 in the conventional system can be recorded onto the recorded optical

di sc as nenapparatudored. sant sueauferfrecdsdbhigt hee ppstsarigtsc can be

w dened. Since the fostscript I nformation which is postscribed is recorded
in the convimfernaltliendafiis calerlatodapd themppstscyinhbnformatdeni ng a
paratus (player, drive, etc.%hand Wi t hout a special circuit.
dhhFaaes L8cRFHPTARPEL H1kh ke Bos terZAFitngelated

information 410 or the modulation data. Since the

reproduci ng a
Furt her, by4%§

10 postscript information 420 can be arbitrarily set,
individual identification information can be inserted into
the recorded optical disc of the conventional modulation
system. The postscript information such as identification
information or the like whose recording has been difficult

15 in the conventional system can be recorded onto the recorded
optical disc as mentioned above, so that use fields of the
optical disc can be widened.

Since the postscript informatioh which is
postscribed is recorded in the conventional format, it can

20 be read out without remodeling a reproducing apparatus
(player, drive, etc.) and without a special circuit.
Further, by adding the postscript apparatus without changing
the existing step of manufacturing the optical discs, the
postscript process can be performed.

25 A specific recording method of the postscript
information will now be described by using an example of

a CD. Fig. 2 shows a data construction of one frame of the
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the .existing step of manufacturing the optical discs, the postscript
process can be perforned. 25 A specific recording nethod of the postscript
knformation will now be described by using an exanple of a CD. Fig. 2
shows a data construction of one frane of the 17 CD. In the CD, a parity Q
and a parity P each consisting of 4 synbols are forned froma total of 12
sanples (24 synbols) of digital audio data of 2 channels. One synbol of a

bcode s, added . -and |
(264 data 595 1 £8 .7 A BE 0y Rt etatie SRl SRhe RV O 0
the subcodg©f simpTiUre #8iRealEreth é¥8”8§h%f ibeamgflear('zw bdLsynbol s,

f8
and the P parity of 4 synbols are 1ncluded in one franme obtal ned after the

EFM nodul atdfai gl fal ktdafdVia £a@T 2 HRANe13 .dabae Hivinflol 6f GOSYBESEE 10 into

14 channel bits. A mninmuminverting interval (inverting interval in which
t he nunber iof a@dbatveeheltatdl of 82 Sytbolerandi sl et 33SsyhieoD$ Ni mum
Tmn of the EFM nodulation is equal to 3T. A pit length corresponding to
3T i% equal(26ct @aBa bRs )Aane hahdhgéllasoane gepopdi Mhais, B8 spmbdiks short est
pit length. A maxinmuminverting interval (inverting interval in which the
nunber of Cdmnndesing thedsulicede dfelrsyuhaell ndadiagnfii24 symbelsaxthen) Tnax
Is equal to 11T. Also in the case of connecting 14 bits and 14 bits,

mar gi n bi t & EABEIYcHT &d syppeilisng apidt $heoP Bapity afedafyBPgLE 212 bet ween
the 14 channel bits and the 14 channel hits in order to satisfy run length

restricti ngdtofiad dfs oge frpme-obtalangd FHhRT=tAe ERMMISHRAtL®Rve. Four
kinds of patterns of In the EFM, each symbol (8 data bits) is converted

10 into 14 channel bits. A minimum inverting interval
(inverting interval in which the number of 0 between 1 and
1 of the recording signal is the minimum) Tmin of the EFM
modulation is equal to 3T. A pit length corresponding to
3T is equal 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 maximum) Tmax is equal to
11T. Also in the case of connecting 14 bits and 14 bits,
marginbits (alsocalledcouplingbits) of 3bitsare arranged
20 between the 14 channel bits and the 14 channel bits in order
to satisfy run length restricting conditions of Tmin = 3T
and Tmax = 11T mentioned above. Four kinds of patterns of
(000), (001), (010), and (100) are prepared as margin bits.
Further, a frame sync pattern is added to the head of the
25 frame. Assuming that a period of the channel bits is equal
to T, the frame sync pattern is set to a pattern in which

11T, 11T, and 2T continue. According to the EFM modulation

18



(00Q), (001), (010), and (100) are prepared as margin bits. Further, a
frane sync pattern is added to the head of the 25 frane. Assuming that a
period of the channel bits is equal to T, the frame sync pattern is set to
a pattern in which 11T, 11T, and 2T continue. According to the EFM

nodul ation 18 5 rule, since such a pattern is not caused, it enables a
frame sync to be detected by a specific pattern. The total nunber of bits

of jone Iratie ediae dftrr BhENINL s SPIP cAldddPe ddsiiianYeldueaual Lo

7.35 kHz. rames are call’ed a subcode franme (or su . The

subcode fragmd Bo\WY §8t88tbaanps s%i’e%irf‘?l%?&w?g@gn.soﬂ?ét Qal Gl nuous in

the vertical direction and shown “is constructed by: a frame sync portion

to identifyf betBeatl o FirAmestdRfifa T £taNess a0 iRart i ANgrangl a data

and parity 10 portion. The subcode frane corresponds to 1/75 second of a
repr oduci ngrequenly tilte eguilnaioy 7CI35 KMz .subcode portion is forned by 98
frames. Each of head two franes in the subcode portion is a sync pattern
of thhe subcode frane Snhfiramesl &re zajdieideansuicddrittrafmer (b2 "sulicaie t he EFM
The respective bits in the subcode portion construct P, Q R S, T, U V,
and W chandiosk)Sev&halsubcads Esane imbehiel 98df rames afedredrrangedost scri pt
i nformation according to the invention will now_ be sequentially explained.
20 The fir $° RECE? RhFORLARYSUST 1R Hehe yerddGad dirgrsingt 2@ ShOWh net hod

whereby in . the nodul ati si gnal
y is construc%eg%y: g fa}:ame sync portion to identify the head

of the subcode frame; a subcode portion; andadata and parity

10 portion. The subcode frame corresponds to 1/75 second of
a reproducing 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 of the EFM. The respective bits in the subcode portion
construct P, Q, R, S, T, U, V, and W channels.

Several examples of the recording method of the
postscript information according to the invention will now
be sequentially explained.

20 The first recording method of the postscript
information is a method whereby in the modulation signal
transmitting apparatus, the modulation signal in which the
no-modulating interval is provided in an arbitrary interval
of the modulation signal 1s formed at the time of the

25 modulation of the information data and an optical disc is
.manufactured, and the postscript information is recorded

in lthe no-modulating interval by the postscript apparatus.
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transmtting apparatus, the nodulation signal in which the no-nodulating
interval is provided in an arbitrary interval of the nodul ation signal is
forned at the time of the 25 nodul ation of the information data and an

optical disc is manufactured, and the postscript information is recorded
in the no-nodul ating interval by the postscript apparatus. 19 Fig. 3 is a
diagram for explaining the first postscript information recording nethod

di to th ' i on. . t | atj | L L]
Soparatus 8 100, inioranoRs fa Sfadbak £ht NS AR pd LBREHARLED L h i
[ ted i |.ad i {5 s ; e n EFM
S oma ) i & Bpe e IREUE QL CRR AR ool ARSo-UnER kb BN o

position ofjgdentfdMdata the no-nodulating interval is inserted and how
many 10 no-nodul ating intervals are inserted are arbitrarily set and are

not specified. Howeveln thieepoautasebnidligndBRtehsmiteAnighapparataski ng
servo can be perfornmed to the optical disc 340 in which the no-nodul ati ng

i nt e¥val s hed®, hbaformanientredjaridiaig tise nbhmodankitdnguis tresvaidwh 8thng
intervals 15 are set to a band bel ow a band of the tracking servo. A

met hod f or kudnsgrtedckitathe mostulsiriidrcdatal (hdnaetinaditer | properkxanpl e of
Fig. 3, the subcodiﬁg‘ ortion of 8 bits in the case before the EFM

modul at i on &hbladap gna] } i siobtainedbEromthepasis it relakeds set to
the 20 no-npdul ating interval.. The no-nodul ating intervals can _be provided

i n ar bit rar}PiRINAT 430 t hd s WS RPSIdrano Pt the EFM data the

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 no-modulating intervals
15 are set to a band below a band of the tracking servo. A
method for such a tracking is not particularly limited.
In the example of Fig. 3, the subcoding portion
of 8 bits in the case before the EFMmodulation and 14 channel
bits in the case after the modulation is set to the
20 no-modulating interval. The no-modulating intervals can
be provided in arbitrary positions in the subcoding portion
and the dataportionexcluding the syncpattern. Aplurality
of no-modulating intervals can be also provided at certain
regular intervals or at random intervals. In accordance
25 with suchpostscript relatedinformation 410, themodulation
information forming unit 120 forms the EFM signal in which

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

20



and.the data portion excluding the sync pattern. A plurality of

no- nmodul ating intervals can be also provided at certain regular intervals
or at randomintervals. In accordance 25 with such postscript rel ated

i nformati on 410, the nodulation information formng unit 120 fornms the EFM
signal in which the no-nodulating intervals are provided in a part of the
20 EFM data pattern and outputs it to the | aser beamrecorder 600. A

Lol o olepyi SElaLONa) M St W ARILERS S ool gict BeapLecorder

600, that nal “recor ont o

s Sel SO g as5iaqaleiy %)e%hafEgnesighge%ﬂﬂcﬂ%;'aatbétsﬁa%oto 0. In

the opti cal di sc 340 mhl IS manutractu I n accordance Wt , ho pit

exists in tfife 34B6RM KN PALLrABSEE Y] @ﬁa%SJ.@th@OEm@ilg%ta'lnﬁeéGf&é&al That
is, the whole area of such a portion becones a land area. 10 In th

postscri pt eifthelspAlhl BheciiESwddtier B2batLdet HOthRE 2081 4d81 | s
obtai ned and stored in the nodulation information storing unit 210. The

postscri pt lensik bflthenstb2ddirny eotitdon he elgald1mos 0l. at Inrthiecoptibcapost scri pt
i nformati on 420, controls the postscript unit 15 230 for generating the

| aser beamadfsa IHAQlwhiwkedss manhfacturedEER acgnafiansereibhdet, imot he
interval corresponding to the subcoding portion, and forms pits into the
subcodi ng Hﬁ#tQ¥ﬁﬁtsﬂﬁF[ﬁhQ;Sﬂhﬁﬂﬁ%ﬂgfﬁﬁ?ﬁﬁﬂprﬁﬁﬁvkﬁ$ a% Fig. 3 indicate
the pits formed by the postscript information., In 20 the optical disc 350
as a pr oductOTP ARG NS ATH M | SRAhAE -bEBR HBRLECATRBCOBySEHR

post scri pt 2rparat us 20 e and area.

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

15 230 for generating the laser beam of a high power so that
the EFM signal is recorded in the interval corresponding
to the subcoding portion, and forms pits into the subcoding
portion. The pits 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 postscribed 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 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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nodul ati on signal of the postscript information 420 has been recorded in
the interval corresponding to the subcoding portion. 25 In the exanple of
Fig. 3, a pattern of 14 channel bits after thepostscript process
beconmes(01001000100100). The level of the EFMsignal is inverted at the
position of 21 1 of the channel bit. The 14 channel bits are obtained by
EFM nodul ati ng the synbol of 8 bits of 40h. h denotes a hexadeci ma

tati t ' [ 0 t el tion, 8
iie 1o caual ois Gafnchddte s he TACCRRAANY olfe iR BRERTREABYC Ol o

| ocating afgmy rﬁmlmd&ﬂ@ AU OB i Jite B Aok .Pi hsaghoBebi 4 are 00h

Is shown. The posts I nformati on nodul ated by the sanme nodul ation
system can Rexdd@sOimell nota ildieanata palt tériCof BB siisCoLbeoopdyl at i on
signal of the infornmation data has been recorded as presence or absence of
the pit of Imamoddcimall noatdorEndi bhed bdammalByta aceadueg"different
data as postscript information every disc, it can be read out as

i dendi f i catAroexiampdendm iwivialf thec rofdnneiiah bdtsForatimg BXtept thel di sc as
a postscribed product, the nodul ation signal of the postscript information
can be. repFukrEednNg EptHan wiat khe mearaihbdttisoefsd gkt s @re BEhi h$or mat i on
data by a reproducing apparatus corresponding to the conventional EFM
nodul at i on.SB&¥hent i oned above, the individual 20 identification

[ i on n repr W, t h h
'nformation can be qﬁug%%%%%critpto 1:[1fct>rn?ation modulated by the same

modulation 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
film as mentioned above. By recording different data as
postscript information every disc, it can be read out as
identification information of the optical disc. From the

15 optical disc as a postscribed product, themodulation signal
of the postscript 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 jdentification information can be reproduced without the
need to provide a special circuit for reading out the
individual identification information for the reproducing
apparatus.

In the above description, although the

25 no-modulating intervals have been inserted into the EFM data

of the information data, a servo-dedicated modulating

interval in which modulation only for use of the servo is

22



need to provide a special circuit for reading out the individual

i dentification information for the reproducing apparatus. In the above
description, although the 25 no-nodul ating intervals have been inserted
into the EFM data of the information data, a servo-dedi cated nodul ati ng
interval in which nodul ation only for use of the servo is 22 executed can
be al so used in place of the no-modulating interval. In this case, the

. p .
odul i ng TRAFA AT E 48 ok fh DIATEE Whe BETAIEENIT (e
modul ation & &d.8nai d%hatrpfé £8s8, %b@s%@bfi‘p% he 13987601 HEGERAL £6h

nodul ati on ‘has been perforned. The nodulation information formng unit 120

of the nodu¥d i 9AnFoehak ibhaitsded igidte BREAbALIS 109 ffiddrd gni@klul ation
signal data in which a part of the nodul ation signal data pattern is set

to the 10 siey imsiatiechtiartdradubhabitgaryt enhvakvanl g£f the used@wiatheénservo in
accordance with the postscript related information. The postscript control
uni t5 220 ofsidmalpaddtsx rpgitteapparat uisn 240 chnetites ssanto-olediccatsed 0 post scri pt
t he nodul ation signal of the postscript information into the

servo- dedi dqeadtlatsiorpbasheeyprertormgd . oriThémogudiasion imkopnatieni pt
related information. Intensity of the nodul ation signal in the

servo- dedi TR A6k | IRP |Qﬁé¢¥hWWQF¥ﬂﬁlQﬁ)%&SQ%iIﬁE?n%W%¢ﬁ#P%n

intensity range wher recorded di sc ostscri bed by
t he postsc Rﬁg §{E§%Q6@ ane gﬁiqiﬁnal data in 8hic

part of the modulation signal data pattern 1s set to the

10 servo-dedicatedmodulatingintervalonly foruse of the servo
in accordance with the postscript related information. The
postscript control unit 220 of the postscript apparatus 200
makes control so as to postscript the modulation signal of
the postscript information into the servo-dedicated

15 modulating interval on the basis of the postscript related
information. Intensity of the modulation signal in the
servo-dedicated modulating interval 1is set so as to lie
within an intensity range where the recorded optical disc
which was postscribed by the postscript apparatus 200 can

20 be read out.

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

25 inthemodulationsignal transmittingapparatus, theoptical
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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The .second postscript information recording nethod according to the

i nvention will now be described. According to the second recording nethod,
the EFM signal in which the information data has been nodul ated is forned
25 in the nodul ation signal transmtting apparatus, the optical disc on
whi ch the EFM signal has been recorded is fornmed by the nmastering step and
the nolding and filmformng step, 23 and the postscript infornmation is

recorded i ' : hjt : p L Bpts 1.1 h
Fecorded | Rl cHePhLL BEYe bR SN 8 DOSLOERLR PRRA BRI |
appar at us. htdsrar vyStRe PAN AP appliraiclisng: tRG HRGUMLe ROSERET T Pt

I nformati on recordi ng nmethod according to the invention. In the nodul ation

signal trarsrM tddty FRAE@BE thHdhoduatidd n@tgh £t | ransmexenged to the
i nformati on data 10 and the EFM data is fornmed and sent to the postscript

apparatus d&ffgardtud he postscript apparatus 200, the EFM data pattern is
stored into the nodulation information storing unit 2 10. The EFM si gnal
forned by a process Hidl ot i a lagraenionrekplairelng the psecendfrom t he
nodul ati on signal transmitting 15 apparatus 100 and the optical disc

di sc- nast erPSBEGBLRH ARfermatiemirecording metbodedcopriding HPstha@40 for ned
by the optical disc disc-master 320 corresponds to a portion shown as an
el lipse inIAVERHULOn t he postscript control unit 220 of the

In the modulation signal transmitting apparatus
100, the EFM modulation is executed to the information data
10 and the EFMdatais formedandsent tothepostscriptapparatus
200. In the postscript apparatus 200, the EFM data pattern
is stored into the modulation information storing unit 210.
The EFMsignal formed by aprocess similar to the conventional
one 1is outputted from the modulation signal transmitting
15 apparatus 100 and the optical disc disc-master 320 is formed.
The pit of the recorded optical disc 340 formed by the optical
disc disc-master 320 corresponds to a portion shown as an
ellipse in Fig. 4.
In the postscript 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 pattern held in
the modulation information storing unit 210. Although an
arbitrary method is used as amethod of calculating the area,
25 even in the case where the modulationsignal of the postscript
information 420 has been postscribed, an area where the run

length restricting conditions of the EFM are not broken is
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20 postscript apparatus 200, the area for recording the nodulation signal
of the postscript information 420 is calculated with reference to the EFM
data pattern held in the nodulation information storing unit 210. Although
an arbitrary nethod is used as a nethod of calculating the area, 25 even
in the case where the nodul ati on signal of the postscript information 420
has been postscribed, an area where the run |length restricting conditions
of the EFM L. plgbroken is 24 selected. In the exanple of Fig. 4, an
interval of the margin bits (3 channel bits), information bits (14 channel

bits), margin bits (g, ¢haMiaindid 6+ Fiy1ds | BROI B PN Blthd mdrgifhannel

bits) is showmn. An interval where the pattern of the channel bits repeats

(00001001009{€¥QR08hahfieseits) , ThForimatidn btsr(vd cwaane14ditsp, 3T = 1,
AT = 0, and 6T =1 (T indicates one channel clock and 4T = 0 denotes that

0 conti nueanargin ditet €3 vethdnms e WEpep] cand sisfdeErdeton 10i 8y pe4 f or mi ng
the postscript process to an area after 3T = 1, the portions of 3T = 1 and
4T S50 are <renmgl bitts Ulis=shownd 3An -irterftal wherebgheopasterbiaf the pit
shown as a hatched region to the pit of 3T shown as an ellipse, the pit
of 4T is fohecchamel bies Breapedtmal 0QA010R10G01000MRAL | b9 $MEWR. 0 i s
changed to the information bit =192 N$14 channel bit pattern =
0100010010088 .isph@mdategviadeyheepMili gt ¥hrF de #dr maPlryaP8abTout on

e, opr oSt 10y SRRELALUS SA S e SRR B e o e LERLOREL "D 1 v
0 continues in a 4T interval) are repeated is selected.
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 postscribing the pit shown
aé 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 reproducilng
apparatus side. In the apparatus on the reproducing side,
both of the information data and 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 above,
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 1s not particularly executed on the modulation
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20 420 can be obtained on the basis of information show ng in which
interval the postscript information 420 has been inserted. According to
the invention as nentioned above, the information can be postscribed to
the optical disc 25 recorded in the conventional format. Al though it is
assunmed in the description that a process is not particularly executed on
the nodul ation 25 signal transmtting apparatus 100 side, the postscript

related i nf%ﬁ%%%%ﬁ@%s%%%&& oo | Y &&Valne %Sﬂtsg‘]@%%f ecordi ng

t he postscri e also preset info the no ation

signal transdidtdddnFRRAali¢h 218 XhchlBYScoditénd | Tht@rvidie gpdul ation
regarding. the postscript related inf ormation 410, that is, the

i nf or mat i onfoxlategfd i the Postsortigite 1nFe rimatlivt’ 4R PaACBESal§oexecut ed
| ater, the nodulation information formng unit 120 of the nodul ation

signal transreddét nihtaprveamodul@® ioansighatt traasmitEENydappapatter n whi ch
takes into consideration of the execution of the postscript process. The
post®cri pt 1GppaThuss 230 tdiedd iales @ fexdeu mesiulliad iwes reganqding ddess of the
postscript information 420 on the basis of the postscript related

i nf or mat i orPQEpscOip isuesaaddntprmationddf ethatdge tdragmﬁarmﬁmmat a

pattern in which the postscript information recording nmethod of changing

the data arfPYRe5det, 1Y pbUherrithe Pos bR FRtPORTOCEASHE PEPFBERRD as
ment | oned apoxs. a::g)lﬁ gngpﬁé.glt%ﬂeghfgéﬂ'atigns SRLAG Y 1SR Engf data to

modulation signal transmitting 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 also executes the postscript process of
the postscript information 420 on the basis of the postscript
related information 410.

15 Subsequently, an example of the original EFM data
patterninwhich the postscript informationrecordingmethod
of changing thedataandrecordingthe 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 postscript apparatus 200 irradiates the high power laser
beam to a land area in the EFM data interval comprising the

pit area and the land area which are formed on the optical
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20 i.nformation recording nethod according to the invention can be appli ed.
In the postscript apparatus 200, the postscript information 420 is
recorded by formng pits to land portions by irradiating the | aser beam of
the high power. The 25 postscript apparatus 200 irradi ates the high power

| aser beamto a land area in the EFM data interval conprising the pit
area and the [ and area which are fornmed on the optical 26 disc 340 in

accor dance 4 §d336chh BacbEMadicl Rl 1I3hRPES E8ifls1 oh BEIRIRG OBKEERL N0 TNt

one pit area. In the EFM since e pit area or rea has to be

formed in acHaey ddmrarsdid® ihkb Jie A @ireal. Bl gRbappalt 81Ackn Which
the 5 postscript I nformation 420 can be recorded becones a dat a pattern

such that ithdasitamraa ay ehet ben@idréd apadit3be £éFmedr ihTa thRgetand area
of 3T, 4T, or 5T, and the pit area of 3T, 4T, or 5T, and the sumof the
pit area, tfwon STdterdT, thwl orfigimall BFMadata guatdiero ior wheeh than 11T. In
the 10 postscript apparatus 200, the high power |aser beamis irradiated
to the | andPeatEcwipt Hafovmadiipn4L0ecandie stadordad becamesnd dataEFM dat a
pattern is changed so that the whole pattern becones one pit ecifically
speaki ng, RAT@FHUFhARAFMIARE BB BEFAY] ﬁf\/\,ﬁhéhpéﬁcﬂraacﬁﬁnéjg

possible, 15 there are the foll ow ng ten patterns and.  each of them can be

rewitten a5 fQF ghs. the)land pEGRI a3'1bat4tTer RTo?T a ad five RLEAAT@A3T | and

area, and area i s s to a9 2 EFM at attern of a
AT pit ar eaaf §¥3T‘{*a eaandeszhe sum -)E Phe pi(t Ar I':1: rea

and the pit area is equal to or less than 11T. 1In 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
whole pattern becomes one pit. Specifically speaking, as
anoriginal EFMdatapatterninwhichsuchachange 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,
20 and a 3T pit area is set to a 10T pit.
(3) An EFM data pattern of a 5T pit 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.
25 (5) An EFM data pattern of a 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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20 and a 3T pit area is set to a 10T pit. (3) An EFM data pattern of a 5T
pit 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. 25 (5) An EFM data pattern of a 4T pit area, a 4T | and
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, 27 and a 3T pit area is set to a 11T pit. (7)

An EFM dat a3 patd efp 9ft 3a3daPil S6€ak03a3T1tapdearea, and a 4T pit area is
set to a 10T pit. ( An EFM data pattern of ‘a 4T pit area, a 3T |and area,

5 and a 4T pi i 73r eAnigFM ahthOpat dddn Bift a IPpifakdd] Qa3 R 1Rald 8FBa0f a 3T
pit area, a 4T land area, and a 4T pit area is set to a 11T pit. (10) An

EFM dat a padn@ra 4f piSTaped BsesetatdTal nom phtea, and a 5T pit area is
set to a 11T pit. 10 In the exanple of Fig. 5, in the portion conprising
the | and area(8f) thAr E¥M datacpeitedT ofaadiTapts, arxeal, 4T3Pillandaaraashown by
el lipses, by executing the postscript process to the land area of 3T by

t he post scraqpd apfhrptusared,is heet pte af11DTpik. forned. 15 The third
postscript information recording nethod according to the invention wll
now be descri K8d. AREESt dakg RtEern ofi # BThBit Aredt al 4T drardd p5A3s ecor di ng
nmethod, in a manner sjmlar to the second postscript information recording

met hod, t heAHEN 4RIt i 3ESmiEh $ok to a 11T pit.
(10) An EFM data pattern of a 3T pit area, a 3T land

area, and a 5T'pit area 1s 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 the;postscript apparatus 200, the
pit of 10T 1is formed.

15 The third postscript information recording
method according to the invention 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
modulationsignal transmittingapparatus 100 and theoptical
disc 340 is formed. In the postscript apparatus 200, the
EFMdatapattern formed by themodulationsignal transmitting
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 accordance with the postscript

information 420.

28



20 information data has been nodulated is fornmed in the nodulation signal
transmtting apparatus 100 and the optical disc 340 is fornmed. In the
postscript apparatus 200, the EFM data pattern f ormed by thenodul ation
signal transmtting apparatus 100 is referred to and the informati on data
Is 25 recorded so that an error is generated in the EFMsignal in an
arbitrary interval in accordance with the postscript information 420. 28

Fig. 6 is a diagram fgjgexplakning;ifeahhisd e*ﬁﬁ%ﬁg{ﬁ&éa$gfgﬁﬂfaion

recordi ng nmethod according to the 1hvention. no ati1on signal

transm tti ngoSPHSF ahtiSin Lo iy iy nlhtdd Moteddidlg @8 tRet he

reproduced 1 nformation data, the EFM data pattern is fornmed and sent to
t he postscrip¥emppenat us 200. I n the postscript apparatus 200, the EFM
data pattern is stored into the nodulation information storing unit 210.
The EFM signal 10 formdheymadpiletéen signahtramsmid tdovgveppavadlisone is
generated fromthe nodul ation signal transmtting apparatus 100 and the
opti%al di sk0@i sky nexecutirg thefBfMoumodThatipnttonthéereproducedi sc 340
fornmed by the optical disc disc-master 320 corresponds to the portion
shown by thtnformationdatn Fithe EFM datappbbese ripormed anduaent220 of
t he postscrigtﬁﬁgparatus 200, the EFM data held in the nodul ation

t

t RPIFFEEERE FRPAERENS 2000 i the PASHRFHRY on data is

i nformat| on
post scr i bed, 5o, L0als Afo8" " Bhe | Srm IEDEL P8F: b 24 £ SHSLEL LREY Lagerval -
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 540 formed by the optical disc
disc-master 320 corresponds to the portion shown by the
15 ellipse in Fig. 6. In the postscript 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 = 0 in the information bit interval, they
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20 be set to an arbitrary interval, that is, a continuous interval or an
interval which is selected in accordance with predeternined conditions. In
the exanple of Fig. 6, since the information bits are equal to "0", as a
result of the EFM nodul ation, 25 an information bit interval of 4T = 0, 3T
=1, 4T =0, and 6T = 1 is fornmed. By performng the postscript process to
the portion of 4T = 0 in the information bit interval, they 29 are changed

to 1T = 0, 2% 3 Ti7 0.0 That J S, 8ol diy =1
0 ‘%agt gr?éaélg%radﬂ) 17 0.0 That J iﬁegnﬂ' ir £ .;ﬁ?ﬂ%’% 4189 g(n)%%g_

shown by a region Is postscri to the correspo ng to 4T =

0 between tdrrdigshdilg asPIding tshowh Dyt 2Hhhea regidls 1®Nnti oned
above, since the EFM has been predeterm ned so as to satisfy the

condi ti ons pafstedribed3to el 1himXceriddponliengtie 4y ey bekgekht Eiyyal s are
changed to 1T, 2T, and 1T, an EFMerror is generated. In the postscript
control unipit2?Gondestgoerdiarg dres 3T e dersardté® =LA i n a plurality of
predeterm ned intervals in accordance with the postscript infornmation 420
or ot is discrim natAsd menttiemssly ajbwve oldlinge tthe BEM duas tieen ocess. That
is, on the reproduci ng apparatus side, whether the errors have been
gener at ed i%eéﬁrqediﬂﬁ%deéét 2% Mt s@ tistar thesceordhbions ofs Tadneet ¥, t her eby
obt ai ni ng t he postscriib i nformation 420, . For exanple, the case where the

error is géfg HEX is1ddsufea™ tReptrYehhingEnteaREaifciEe rPanIeR s
SEeraed % SV o 5O B U GG O 82l o oducee
| | postscript control unit 220, whether errors are generated

10 in aplurality of predetermined intervals in accordance with
the postscript information 420 or not i1s 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, therebyobtaining the postscript information 420.

For example, the case where the error is generated is assumed
to be 1 and the case where no error is generated 1s assumed
to be 0. The postscript information 420 is reproduced in
dependence on the presence or absence of the error.

20 Although the embodiment has been described with
respect to the case of generating the EFMerror, 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 According totheinventionasmentioned above, thepostscript
information can be also recorded onto the optical disc

recorded in accordance with the conventional standard.
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20 Al though the enbodi ment has been described with respect to the case of
generating the EFMerror, an arbitrary kind of error can be generated. For
exanpl e, 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 nmentioned above, the postscript information
can be al so recorded onto the optical disc recorded in accordance with the

conventional standar dpn30eJhieri %§&m§qﬂﬁrﬁﬂ%€?é@&&ﬁgﬂ di ng

met hod according to the invention wll now be descr According to the

fourth postnfcdidd dddordmid @b rdeOhavaatitht kel hoR BEMISsERBbed N Whi ch
the EFMerror is generated 5 in an arbitrary interval of the EFM signal

upon nodul &cavrdinig ttee thef domathopodatariptfl onfetmabibhersectdahgon si gnal
transmtting apparatus 100 and the optical disc 340 on which the EFM

si gnal has negrod edved BEMi sidgmahech whichhthe BEM erinor ispgemetratse®00, the
EFM data forned by the nodul ation signal 10 transmtting apparatus 100 is
reféfred tdmad anblirasynntexial @ft thesEFdcdigned yponhmeduhbatieror in the
arbitrary interval is correctly recovered in accordance with the

post scri pt °f ther Mafesnalion dafa disyfesmafintp tthe wpdpdatienseiogndl Fig. 7
s a diagr n1for:ﬁéplainin the fourth_ 15 gostscript I nformatj on recordi ng

met hod accdordttij™ infpapp 5@_?5??_&1?.0 apd Mg rptieat F?iisqcr%‘&?)t‘-’&i Wyl et hod, on
D o0 S et B0k SO IR AR Bl BOSeaBESECT P
apparatus 200, the EFM data formed by the modulation signal
10 transmittingapparatus 100 isreferredtoand the information
data is recorded so that the error in the arbitrary interval
is correctly recovered in accordance with the postscript
informatibn 420, thereby forming the optical disc 350.
Fig. 7 is a diagram for explaining the fourth
15 postscript information recording method according to the
invention.

According to this recording method, on the
modulation signal transmitting apparatus 100 side, the
postscript related information 410 such as conditions,

20 interval, etc. for recording the postscript information 420
is preset into the modulation signal transmitting apparatus
100. The modulation information forming unit 120 of the
modulation signal transmitting apparatus 100 provides a
blank 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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20 interval, etc. f or recording the postscript information 420 is preset
into the nodul ation signal transmitting apparatus 100. The nodul ati on
knformation formng unit 120 of the nodul ation signal transmtting
apparatus 100 provides a blank interval (interval where no pit is forned)
f or a part 25 of the EFM data upon nodul ati on regardi ng the postscript
rel at ed infornation 410, that is, the information data of the interval

where the pASLRCTiY P RtS es?ilc?f(%?llétte(EheaﬂngérI:?E t&gnEEM&ta such

that the EFMerror 1s generat I'n the exanple o an I nterval of

2T = 1 is spi tie ekamPlie beNFagley, the ﬁh@@kth&fvzaﬂ —Ofl 85 sef 8pd the EFM
signal such that the FM error is generated Is formed. The 5 optical disc

di sc- mast era pYBitidwameérorhehplhari snbérvhe ofFiM si gnahd The ppmi cal disc
340 is forned by the optical disc disc-master 320. On the optical disc
340, a pit siomakspchdthgt tthe?EFM drror fier gederahedihies fosmedr.i prhappar at us
200, the postscript 10 related information 410 is referred to and the
post®cri pt optristek dliisc diecumadtey 320 tis Formedt onhthemdsdrsr of the
accordance with the postscript information 420. In the exanple of Fig. 7,

in the int Msignadr, ZheiepiiCpbing PBedLs Lommvbhihe eptLe@Y region

before the pit which fornms 2T 15 = 1, therehy changl ngdz =1to 6T = 1.
Thus, the @rddsic- '?3551'&)‘? 324 e O thenopidsade dise Sdfr @ Rifit 220,

whet her the EFM errors rrecteda#cn aedgl urality of error intervals
whi ch have $V&#A ‘ij)i medt i+ nce with the postscript

information 420 or not, t?x bEQELH}ESEeé’ppéPaeEL%)&oo the postscript

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

15 = 1, thereby changing 2T = 1 to 6T = 1. Thus, the EFM error
is corrected. In the postscript control unit 220, whether
the EFMerrors are correctedinapluralityof error intervals
which have previously been formed in accordance with the
postscript information 420 or not is discriminated, thereby

20 controlling 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 predetermined interval or not is detected,
thereby obtaining the postscript information 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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20 controlling the postscript process. That is, in the reproducing
apparatus for reproduci ng the postscribed optical disc 350, whether the
EFM error has been generated in a certain predetermned interval or not is
detected, thereby obtaining the postscript information 420. For 25
exanple, by allow ng the case where the EFMerror is not corrected to
correspond to 1 of the postscript information and allow ng the case where

the EFM erres B888r88pon&0tHe6! eend2pbetEOFigePERtotRaPiohNg2B0gksCr i pt
informati on 420 is obtained in dependence on the presence or absence of

the error.oBbeihedtin phsperdéente i o AHBAIPrAsameOod ahsendRt bedtaecor di ng
to the invention will now be described. According to the fifth postscript

i nformati onerrerordi ng nethod, in the nodul ation signal transmtting
apparatus 100, the EFM signal such that predetermned data is generated in
t he EFM data correspobdénfiftht besta¢vipht infiot@ation recar@imdet er mi ned
interval is forned, and the optical disc 340 in which the predeterm ned
dat a3has beBfthed aerRIrding it he tiventian widlpsowsbei gesapphedt us 200,
the postscript process is_executed so as to rewite data in an arbitrary
area where the predet®FFeFeingdata ke HLErh restaenint infarmatdance with

t he postscrij 350 is, formed. For

exanpl e, inr$%%£€$§é§?é#%$ﬂgfg%fE@%eéggflg £$§2%Eg$%ithﬂn?$th§?gthe
pubcodi g ChpRlfatillidlo,| nbEAM Lidnd1"sR8R {HABrebltTHIGAY 4207 9
is generated in the EFMdata corresponding to the information
10 data in a predetermined interval is formed, and the optical
disc 340 in which the predetermined data has been recorded
is manufactured. 1In the postscript apparatus 200, the
postscript process is. executed so as to rewrite data in an
arbitraryareawhere the predetermined datahas beenrecorded
15 in éccordance with the postscript information 420, and the
optical disc 350 is formed.
For example, in the signal format 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 toP, 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 presetting 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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20 thereby form ng one subcoding block. Fig. 8 is a constructional diagram
of the subcoding bl ock. The data of 8 bitsis set to P, Q R S T, U YV,
and W respectively. For exanple, by presetting all data in the Pto W
channel s excluding the Q channel data in the subcoding block to 0 25 and
by presetting only the Q channel data to 1 or O in accordance with the
postscript information, the postscript information can be recorded onto
the opticaligl sgtnéhad s8adtbwheid BYitd &f at€o Wik s8thid go@boﬁ’obﬁ)w are set
to (00000000) or a state where they are set to (01000000) can be sel ected
by the poststra ptapeososse they. aPeisetn tdi agLA0V000) o dens8Yetbeaf i fth 5
postscript information recording nmethod according to the invention. After
t he nodul atbyntly poetsodipttporcasgnal transmtting apparatus 100,
information data is preset so that the subcoding portion is set to 40h
((01000000) in the 10Fpat t®ris of dlagran . fan explhabiingttheffifith EFM si gnal
corresponding to 40h are set to (01001000100100). In correspondence to

t hos® 14 cHRATEICHIRS infiemmalion saaarding metheg: pesrrdigs saothen the Q
channel dahﬁ at this stage, all 96 bits of the subcoding bl ock are equal
to 1. 15 | AP A script apparatus 200, the postscript process is

d h bi i he .96 hi f | d
are set 1o 0 in accorbieh the imdRLALNE 2 the nodiaffen shepar O
Speci fi cal l%ﬁm%g paradie 1882M hfolhhfibRlEMd A 4 BEekaRdshet veen

the pit of

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). In
correspondence to those 14 channel 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
of the Q channel data are set to 0 in accordance with the
postscript information 420. Specifically speaking, the
laser beam is irradiated to the land between the pit of 3T

20 and the pit of the margin bits, thereby forming the pit of
6T. The EFMdata after completion of the postscript process
becomes (01001000100000). It corresponds toO00hin the case
of the data of 8 bits. That is, the Q channel data is changed
from 0 to 1 by the postscript process. In this 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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20 and the pit of the margin bits, thereby formng the pit of 6T. The EFM
data after conpletion of the postscript process becones (01001000100000).
Lt corresponds to 00h in the case of the data of 8 bits. That is, the Q
channel data is changed fromO to 1 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

subcodi ng dedadn dhed Beckhrnee! ss eldiebndfgbRanoh iy A& ABABhnkd §QEaChanged,
only the Q channel data can be changed. Besides the exanple of changi ng

40h to 00h,carfbe ¢tednded Al P sGligele lekahPle JhRHahARMY POh it 0Ok, | i M ted
to the enbodinents 5 or the |like of the invention nentioned above but

vari ous no4lH i cad immsabsl clppdedtton®7lar e possible within the scope
wi t hout departing fromthe spirit of the invention. For exanple, although
t he nol di ng and fi | mThe dinverddper dsusot alidnited posther epbodjpents us have
been constructed as 10 different apparatuses in the foregoing description,
t he 3 post sc?¥ piheagiddientofs then ipwentionameniribpredi aApovehbuhpvairihgusand fil m
form ng apparatus. Further, it i s also possible to provide a plurality of
post scri pt BRhErifacnsapdepeddcaticns Fupeesiple plshdadde $oparal | el
Al t hough the pits 15 are fornmed by . the hi p | aser recordi ng of the
post scri pt "an'ﬁbcf%t ‘?ﬁ’?’ﬁﬁ'r{% LA e §RAT P%\rllv?:hfat f‘é’e&‘%iBn'po}ggF ble to
construct i n qg%tqbt Gﬁ e_l reflecta | s _caused on the
surface of {ﬁébé%§2<x%€ﬁ§ 2 %f ﬁﬁg thaggmg%EWagéFmgﬁﬁ,a%%%ﬂafﬁi opti cal
disc is 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
toprovide aplurality 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 in amanner similar to the format of the information
25 data can be recorded to the recorded optical disc formed

in the molding and film forming apparatus. As mentioned

above, according to the invention, the postscript
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20 r.eproduced by the reproduci ng apparatus, a reproduction signal which is
equal to the pit is obtained. As described above, in the optical disc
formng systemof the invention, the postscript information nodulated in
a manner 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 nentioned above, according to the invention, the postscript
35 107 or MRt i fRofFAAL Pon EARHE drd ol dify "aF Ul SeoReed ofieiCan! @lgRA 10 the
optical disc producing step simlar to that OP the existing system Since
arbitrary i pppneati®tHeABpthitalsadsaspPOshethyPtdpiAm@idOno kARtexanpl e,

5 identification information can be recorded to the optical disc. Thus,
use appl i cadf otise dxideinptiratenl sGintevatdietaryrdagodnagiba tha
invention, there is an advantage such that there is no need to change the
exi sting opbecasedi 3s postiscript ithfprm&tidher forhexampiean advant age such
that the 10 postscribed information can be read out w thout renodeling the
repr ®duci ngldepbificstben usifgrmatiwrican bercecorded ta Hbhecoppacabi lity is
not lost. 36 5 CLAIMS 1. An optical disc nmedium having a substrate on

whi ch a sh@&b®C acdf¥us ngse aPrddGraLeasiaf theaptisadsismbswhdenedf or med and

a coating filn1%€ ned on, the subs_trateh wherein a_no-nodul ating interval is
partially p%%?ﬁ’ g to the invention, there is an advantage such that

thereisnoneedtochangetheexistingopticaldiscproducing
step;' 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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and predeterm ned postscript information has been recorded into said

no- nodul ating interval by recording it to said coating film 2.. An
optical disc nediumaccording to claim1, 10 wherein said information data
is main information. 3. An optical disc mediumaccording to claim1,
wherein said information data is secondary information 15 for control. 4.
An optical disc nmediumaccording to claiml1, wherein said postscript
information is disc identificationdipfiggration. 20 5. An optical disc
medi um havi ng a substrate on which 25 a shape according to information data
modul ated by, a nodul g bpg iRl Dt d Re Mk had iFigh Bubsitrueeldighigher val and
a maxi numinverting interval have been specified has been forned and a
coating fi landmape charordiad Wes modud.a tede iafo rimatd one daitacHapobkaar i pt

i nformati on has been recorded into predeterm ned recorded information data
by recordifiormed tandai coabimg i lim formedasn ndie sabistinategewhbeeld rul e of
said mninuminverting interval and said maxi num inverting interval. 6. An
optiZal disc nedi um azow-diadplatinigiintervaihdisepartially provided

and predetermined postscript information has been recorded

into said no-modulating interval by recording it to said

coating film.

2, An optical disc medium according to claim 1,
10 wherein

sald information data is main information.
3. An optical disc medium according to claim 1,
wherein |

said information data is secondary information

15 for control.
4. An optical disc medium according to claim 1,
wherein

said postscript information is disc
identification information.

20 5. Anoptical discmediumhaving a substrate onwhich
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 £ilm formed on the substrate, wherein

25 predetermined postscript information has been
recorded into predetermined recorded information data by

recording it to said coating film so as not to infringe the
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5 said information data is main information. 7. An optical disc nedium
according to claim5, wherein said information data is secondary
information for control. 10 8. An optical disc nediumaccording to claim
5, wherein said postscript information is disc identification informtion.
9. An optical disc nmedium having a substrate on which 15 a shape according
to information data nodul ated by a nodul ating nethod in which a m ninum

inverting i pheEVet ik mt dBMURYdMSIT gglee,riwlvad dh%\éﬁdbﬁﬁ\%&ﬁ%i fied
has been forned and a coating filmforrmed on the substrate, erein
predet er m negv@peingriptetr@hor mati on has been 20 recorded into a
predeterm ned interval of recorded information data by recording it to
said coating.fil mso Athaptihoakrdbsci meditrachaedonfiongr epr ollagini 6n. 10. An
optical disc nediumaccording to claim9, wherein 25 postscript
i nformati orWwh#érehni nfringes the rule of said mnimuminverting interval
and said maxi muminverting interval is recorded, thereby allow ng the
erroP to be 38 detecte@didpbnferpabiontlaha is. mapnopnfemmayion.nedi um
according to claim9,_ wherein
7. An optical disc medium according to claim 5,
wherein
said information data 1s secondary information
for control.
10 8. An optical disc medium according to claim 5,
wherein
said postscript information is disc
identification information.
9. Anoptical discmediumhaving a substrate on which
15 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 £ilm formed on the substrate, wherein
predetermined postscript information has been
20 recorded into a predetermined interval of recorded
information data by recording it to said coating film so
that an error is detected upon reproduction.
10. An optical disc medium according to claim 9,
wherein
25 postscript information which infringes the rule

of saidminimuminvertinginterval and saidmaximuminverting

interval is recorded, thereby allowing the error to be
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the postscript information is recorded so that 5 the error is detected
upon’ reproduction by an error correction code which is applied to said
knformati on data. 12. An optical disc nmediumaccording to claim9,
wherein in said predetermined interval, said postscript 10 information is
expressed by a conbination of a portion where said error is detected and a
portion where no error is detected. 13. An optical disc nmedium according

to claim9,geti¥e&d Nupon S@ghdd{yigtion data is main information. 14. An
optical disc nmediumaccording to claim9, wherein said information data is

secondary iyf.ormati oran falt Ll rdilsc 2bdfum Alcapddoed b Se14mgli am accor di ng
to claim9, wherein said postscript information is disc identification

i nf or mat i orwhelfeinAn optical di sc nedi um having a substrate on which 25 a
shape according to information data nodul ated by a nodulating nmethod in
whi ch a m ni mum i nverthenpastsamigit dnformardonnis revertiedgsontimaval have
been specified has been 39 fornmed and a coating filmfornmed on the
subsirat e, Weranner dig detagtad ivFyy manxadugtikon by ramgisrahe rul e of

said mninmuminverting interval and said_nmaxi numinverting
correction code which 1s applied to said information data.

12. An optical disc medium according to claim 9,
wherein
in said predetermined interval, said postscript
10 information is expressed by a combination of a portion where

sald error is detected and a portion where no error is

detected.
13. An optical disc médium according to claim 9,
wherein

15 said information data is main information.
14. An optical disc medium according to claim 9,
wherein

sald information data is secondary information
for control.
20 15. An optical disc medium according to claim 9,
wherein
sald postscript information is disc
identification information.
l6. An optical discmediumhaving a substrate onwhich
25 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
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interval was recorded in a predetermned interval, 5 information to correct
said error information so as to satisfy said rule has been recorded in
such an interval by recording it to said coating film 17. An optical disc
medi um according to claim 16, wherein 10 in said predeterm ned interval,
said secondary information is expressed by a conbination of a portion
where said error information has been recorded and a portion where

postscri pt fg¥m¥drahiaoa csdhtcgqu QU mSEbEmBATSH thief BuBBtkARe , NASePEER
recorded. 15 18. An optical disc nmediumaccording to claim 16, wherein

said i nformation dat afiterBrBorNinfdiiad tion ¥HicAN 0fptiKgés dhecruksi um
according to claim 16, wherein 20 said information data is secondary

i nf or mat i orf $aid mdnimoininertAmgoj terxaladasd sagdimariacooinvegt1og cl ai m 16
wherein said postscript information is disc 25 identification information.
21. An optilgelenytaslc waslingndrddddim & wradeterminedhiigitervahape accordi ng
to nodul ated information data has been 40 fornmed and a coating filmforned

on the subsifarmatyen &t cogrsft @il Irgedniaamtdan isp aricdiet er ni ned

satisfy said rule has been recorded in such an interval by
recording it to said coating film.
17. An optical disc medium according to claim 16,
wherein

10 in said predetermined interval, said secondary
information is expressed by a combination of a portion where
said error information has been recorded and a portion where
postscript information to correct said error information
has been recorded.

15 18. An optical disc medium according to claim 16,
wherein

said information data is main information.

19. An optical disc medium according to claim 16,
wherein

20 saild information data is secondary information
for control.
20. An optical disc medium according to claim 16,
wherein

said postscript information is disc

25 identification information.

21. An optical discmediumhaving a substrate on which

a shape according to modulated information data has been
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| ocation, a part of said known data is rewitten by recording it to said
coating film and desired information is recorded 5 in accordance with
whet her the rewiting has been perforned or not. 22. An optical disc

medi um according to claim2l1, wherein said information data is nain

i nformation. 10 23. An optical disc nediumaccording to claim?21l, wherein
said information data is secondary information for control. 24. An optical
di sc medi UnE@eRed Uit al Gost 8h§ Alim rhImUILHR| the RubsReSHC! WRbrkRhOr Mati on
- is disc identification information. 25. A data recording nethod of form ng
an optical disc nedixohRddath hasubskhat€condediah aapgbapeeamgaedi ng to 20
nodul ated infornmati on data has been forned and a coating filmfornmed on

t he subst r atecatvhen ciarparnof razdid khowyg dateetl s rewrd tiantbyakegopdangded and
predet erm ned postscript information is recorded into said no-nodul ating

i nterval byltdeosafidgoating Shiml, apdidegirebinfprmmagéonA sineaordedr di ng

met hod of formng an optical disc nediumhaving a substrate on which a
shape accorHf AFcesdance vhth whether ghe revgdiiiachaspeempaufarmad net hod

i n which

or not.
22, An optical disc medium according to claim 21,
wherein
sald information data is main information.
10 23. An optical disc medium according to claim 21,
wherein

sald information data is secondary information
for controi.
24. An optical disc medium according to claim 21,
15 wherein
sald postscript information is disc
identification information.
25. A datarecordingmethod of formingan optical disc
medium having a substrate on which a shape according to
20 modulated information data has been formed and a coating
film formed on the substrate, wherein
a no-modulating interval is partially provided
and predetermined postscript information is recorded into
said no-modulating interval by recording it to said coating
25 £ilm.
26. : A datarecordingmethod of forming an optical disc

medium having a substrate on which a shape according to
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a mnimuminverting interval and a maxi muminverting interval have been
specified has been formed and a coating filmformed on the substrate,
wherei n predeterm ned postscript information is recorded into
predeterm ned recorded information data by recording it to said coating
filmso as not to infringe the rule of said mninmuminverting interval and
said maxi numinverting interval. 10 27. A data recording nmethod of formng

an optical fhsermaEdon MtV nBaudatdlthy A Ro@ALWRLAR e SHGPAPGAEHI Ng tO
i nformati on data nodul ated by a nodul ating method rn which a m ni num

i nverting iamenvaimdndea tiRvg intervalesahd Bgaxintinviiveiemeg beearegaeci fi ed
has been forned and a coating filmfornmed 15 on the substrate, wherein

pr edet er m reavebeenmpantif igdbhantheen fermed andea coantingsf jdmefermedi ned

i nterval of recorded infornmation data by recording it to said coating film
so that an @t rihe isubsibrate edwhgoedin epr oducti on. 20 28. A data recording

met hod of formng an optical disc mnediumhaving a substrate on which a
shape according to iRPFefekeTBinedPasHeauintdafioyrmationiareagrdedhod in
which a n1£inun1inverting interval, and a maxi ruminverting interval have

been speci 1P REEAREET gegRgdgdchat PR FHemdaanby TesoEdinge

a0 d m i U T PR G P RBR, B L 8o car (At EEAgE g FOLPnPErval was

recorded i rba?i&)ﬁﬁgﬁ}nﬁﬁqwgri:fﬁs ri\ﬁqJerval and said maximum inverting
interval.

10 27. A datarecordingmethod of forming an optical disc
medium having a substrate on which a shape according to
information data modulated by a modulating method in which
aminimuminvertinginterval andamaximuminvertinginterval
have been specified has been formed and a coating £ilm formed

15 on the substrate, wherein

predeterminedpostscriptinformationisrecorded
into a predetermined interval of recorded information data
by recording it to said coating film so that an error is
detected upon reproduction. |

20 28. Adatarecordingmethodofforminganopticaldisé
medium having a substrate on which a shape according to
information data modulated by a modulating method in which
aminimuminvertinginterval andamaximuminvertinginterval
havebeenspecifiedhasbeenformedandacwatiﬁgfilmformed-

25 on the substrate, wherein

after error information which infringes the rule

of saidminimuminvertinginterval and saidmaximuminverting
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infQrmation to correct said error information so as to satisfy said rule
is recorded in such an interval by recording it to said coating film 5
29. A recording nethod of formng an optical disc nediumhaving a
substrate on which a shape according to nodulated infornmation data has
been fornmed and a coating filmformed on the substrate, wherein known data
Is recorded in a predetermned |location, 10 a part of said known data is
rewritten bynt&eeeddiwaks i fed®rdsdi th Co ré@e{éfxﬁiné’@diﬂ@étﬁsﬂ information is
recorded in accordance with whether the rewiting has been perforned or
not. 30. A tafermecisdi g eppeset usaidrefosti NYFrmepiosaso dS €bsc nedi um
havi ng a substrate on which a shape according to nodul ated information
dat a has besatisfyrsdidnuile toaecogdefiinsdach apdnaertviad yubstornfitngwherei n a
no-nmodul ating interval is partially provided and predeterm ned postscript

i nfor mat i onlt sto exdkdeeprahiing HOIMai d no- nodul ating interval by recording
It to said coating film 31. A data recording apparatus for form ng an
opti®al di%d: rredl um%a?ﬁ?f@r%l%%ﬂ!@?réﬁ% oh Tereing amsprtieebrdisg to

information d duJate nodul ating. nethod in which 25 a m ni num
 nverting iMR %‘Hd‘% %ﬁe?{%%ﬁme%mgl%t%rwpe rﬁ%owsmci i ed

ERCE IR o
film formed on the substrate, wherein
known dataisrecordedin apredetermined 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
15 - 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
a no-modulating interval is partially provided

and predetermined postscript information is recorded into

20 said no-modulating interval by recording it to said coating
film,
31. A data recording apparatus for forming an optical

disc medium having a substrate on which a shape according
to information datamodulated by amodulatingmethod in which
25 aminimuminvertinginterval and amaximuminvertinginterval
have been specified has been formed and a coating £ilm formed

on the substrate, wherein
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intQ predeterm ned recorded information data by recording it to said
coating filmso as not to infringe the rule of said mninmuminverting
l.iterval and said maxinmuminverting 5 interval. 32. A data recording

apparatus for form ng an optical

shape accordi ng

to informati on data nodul ated by a nodul ati ng nmethod in

which a mninuminverting interval and a maxi muminverting interval 10
have been specified hasedeesrhDid@gostdcaip@alnifdamadion 0§ FEdoraadt he

di sc medi um having a substrate on which a

substrat e,

said coating filmso that an error is 15 detected upon reproduction.
data recor dihgamaddaceatiioug £déim ag as ropt itwalinfdingenttieumuiavofig a
substrate on which a shape according

wherein predeterm ned postscript information is recorded into a
pr edet er m niattoé piredetierfine oedetdedl Difidinmatickidatdpy e6oodinggit to

33. A

to information data nodul ated by a

nmodul at i ng $atdadnimuphievierbing intienvaly endi seid masivwin dnvertingi mum

I nverting interval

infringes t
I nverting
I nformatio

20 have been specified has been fornmed and a coati ng
filndformed DYk substrate, wherein after error information which

he rule of _said nininun1inverting i nterval and said naxi num

ihterval vaE8AFBIHWRES T APBREREPESATERTIARE PP TLEAL

i _ _ PRERERL
o' recor dadife S, nadeBalhy Shys PREF Gl $ith B° ehRme Aot PRELER m aa"s

10

15

20

25

to information datamodulated by amodulatingmethod in which
aminimuminvertingintervalandamaximuminvertinginterval
have been specified has been formed and a coating £film formed
on the substrate, wherein

predeterminedpostscript informationis recorded
into a predetermined interval of recorded information data
by recording it to said coating film so that an error is
detected upon reproduction.
33. A data recording apparatus for forming an optical
disc medium having a substrate on which a shape according
toinformation datamodulated by amodulatingmethod inwhich
aminimuminvertinginterval andamaximuminvertinginterval
have been specified has been formed and a coating £ilm formed
on the substrate, wherein

after error information which infringes the rule
of saidminimuminvertinginterval and saidmaximuminverting
interval was recorded in a predetermined interval,
information to correct said error information so as to
satisfysaidrule isrecorded in suchan interval by recording

it to said coating film.
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10 34. A data recording apparatus for formng an optical disc nmedium
havi hg a substrate on which a shape according to nodul ated information
data has been formed and a coating filmformed on the substrate, wherein
known data is recorded in a predeterm ned | ocation, a part of said known
data is rewitten by recording it to said coating film and desired
information is recorded in accordance with whether the rewiting has been

performed 4, not. 45 gata recording apparatus for forming 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
5 known datais recordedin apredetermined location,
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.

10
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