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

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

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

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

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

applied to the D Tage! SN :iShaD Bb 0%, I Rt comp ses: @

mastering apparatus for formng | sC- mast er

1°0°7 DEG. 2005 of ‘01 Se Suketraree byo o SRETAAh o EBTVER, (e
di sc- mast ekocin pip¢iopli dhéc difsCEondetail d1d adrdad BRI} QROMG Ntype .

Backgrou‘nd Art

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

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

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

A conventional forming system 6f an optical disc

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

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

and amolding and fiim forming apparatus for forming a number




di sc substrate. The mastering apparatus to fornma di sc-master 320 '%’&£QZW@ '
opti.cal disc conprises an EFM signal transmtting apparatus 500 and a | aser
beam recorder. 600. A nolding and filmform ng apparatus 700 nolds a disc
substrate froma stanper 330 forned fromthe optical disc disc-master 320
and fornms a coating film for exanple, a reflective film210 onto the disc
‘substrate, thereby formng a recorded optical disc 360'. The EFM si gnal
‘transnittipf dpper substFaBesehgsusinfonnatampedatarhedbersmcergded from a
mast er optical disc 310 and outputs an EFM signal forned by EFM (Ei ght to
Fourteen flibggrapséer ebibeanthigahdiseahdibrnigga fibmtdntd aseh beam 15
recorder 6Q0. The optical disc disc-master 320 is forned by coating a

phot oresi st1§S §uBR&ta&ensitive material onto a glass plate. The |aser beam
recorder 600 irradiates a - |aser beam according to the EFM signal onto the
optical disc disc-nuBedRsiEringabPpierbiesrsions piise-gwadieapdd0and in 20
t heccase of .a,_posi t{'ve Jﬁ]y e resist, the photosensitized portion is nelted,

~a concave/ %Sn % PRIEn 1559 SR Ioies EfHotdgrat stransmithga pit
el Rocoiflhagalts B effleybaec Loh T LOUES, o0aths surlage of the
e tert Srt TR Shmitly Al 0 WA RIE TR A !
he i ! Sobktedr SRS TR Gy A0, R, LSRR, [
as a refl emid Vﬁbrms a coating film, for example, a reflective film _
10 onto the disc substrate, thereby forming a recorded optical
disé 360. The EFM signal transmitting apparatus 500 reads
infdrm_ation data to be recorded from a master optical disc ‘
310 ahd outputs an EFM signal formed by EFM (Eight to Foufteen
Modulation) modulating the read-out signal to the laser beam
15 recordér 600. The optical disc disc-master 320 is formed
by coating a photoresist as a photosenéitive material onto
a Qlass 'plate. The laser beam recorder 600 irradiates a
7 laser beam according to the EFM signal onto the opfical disc
disc-master 320. The bhotoresist film is developed and in
20 the case of a positive type resist, the photosensitizéd
portion is melted, a concave/convex pattern is fofmed on
the photoresist film, and a pit train according to a
predeterrﬁined format is formed on‘the Surfade of the optical
disc disc-master 320.
25 Subseguently, on the basis of the optical disc

disc-master 320, a die called the stamper 330 onto which

the pit pattern of the optical disc disc-master 320 has been
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filmor the like and a protective filmare coated onto the 5 disc 07 pec 200
substrate, so that the recorded optical disc 360 is copied. The

.concave/ convex pattern forned on the optical disc disc-master 320 is
transferred onto the disc substrate and the pit pattern is forned. A
conpression nolding, an injection nolding, a |light hardening nmethod, or
‘the like 10 is known as a nmethod of formng the disc substrate. The

recor ded  optrvetselive @ r36M fedivgrd sy ﬁ(;ﬁe&onyﬁgt}ngmg%ngpghﬁfﬁiﬁjnsc f orm ng

systemis not a recordable filmbut is a disc coated Wt e reflective

filmas a duaingy apphrmend 700 BorRBISOY sbyRes S td Bl @Qﬂh# irgRal
informati on 15 cannot be recorded after the disc was forned. n recent

years, in ertewipero3ftike Fmndgemert coatihbefiikeueh abea regardedvept i cal

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

met hod of fid@opdi tige dddiet modak . profecnmrée dilsuabeasoat ediaie 20e

i dentification nunber or the |ike onto the recorded optical disc 360 every
di s@ i s defdfdeubpiRater . sosthet the receorded omptdalaldigics 36360si s

manuf actured hy the foregoing formng step, it is difficult to record the
addi ti onal SPREG A mat T® CHR RO e Raddeam fearediar t360 opftiichli s

obt ai ned after 25 it S processed by the nolding and filmform ng
appar atus %766 h%f’"cf?‘?v%ﬁ]gﬁzf%h’es ﬁfré&étf&lrﬁ’ieﬂe%m%ge?r%’ﬁ%ﬁuaéité?aﬁﬁs been

coor e, obhCURoSHSE L S UBRCE ° R R 2R 2005
L0 heCy wanekbscpdieiatnal 4 SutelEGH, Bt TULE SEELCE Mo
addotional is known as a method of forming the disc substrate.

| The recorded opticél disc 360 formed by the
conﬁentionalqpticaldiscformingsystanisnotaxecordable
filmbut isadisc coatedwith the reflective filmas acoating
* film and is a read only type, so that édditional information
15 cannot be recorded.after the disc was formed.
| In recent Years,'iﬁ order'to make management or
tﬁe like of the recorded optical disc 360 on which
predetermined information data has_been ‘recoi:ded, a method
of recording additional information such as a unique’
20 identification number or the -1ike onto the recorded optical
disc360everydiscisdemanded; However, since the recorded
optical disc 360 is manufactured by the foregoing forming
step, it is difficult to record the additional information
onto the recorded optical disc 360 which is obtained after
25 it was processed by the leding and film forming apparatus
700 and on which the predetermined information data has been

recorded without exerting an influence on the recorded




information by a systemdifferent froma recordi ng nodul ati on sy&é@lﬁﬁf?ﬁ@
mai n signal. However, the recorded optical disc 360 on which the
~addi tional information has been recorded by those nethods cannot be read
out by drives other than 10 a drive having a dedicated readi ng function
and the additional information cannot be read out by the existing drives,
so that there is a problem such that conpatibility is poor. A BCA (Burst
Cutti ng ArdaFoiraatbeanadehi.ned in 15 a DVD-ROM and the additi onal

i nformation can be recorded there. However, such an area is provided as
another area differ@herbfomea the rohivgndliohBEMigthods |l Ridpyyedacst i on and
cannot be read out by drives other than the drive having the dedicated
readi ng fusesitems Tor BErordimgtthgplddid tanal2 (g diviatiicdesuoh the |i ke, As
menti oned above, according to the optical discs such as CD and MD based on
t he conven@RoAden§ifagatdonntumbyb drsthexdikdi angtehthevbeRoried the |i ke,
after they are once recorded, the additional information such as an 25

i deRti fi caPP&AcRnBéFCorsSehe Mekbodapforeserdérgr Hhe. addhbionabntion is
made in comsidera%ton of the %ﬁroblens as. nmentioned_above and it is an

‘obj ect of LAECEMBLEREDIGHEYS RRALLSATERT Frolieeerr dhRy BaAudrtioRedi um on

di'sc. on' t nEYBEEROTT TEHE TAUER | SR vetar ey AoRRAtS AP A e e
For egoi ng peobiaraiiorf RAG AhHE e Sl SEHLOHR Ron HHCBEeR 1d80RERE",
~provided apyophbsd mtSSasBHBL be read out by drives other than
| 10 a drive having a dedicated reading-function and the
. additional infotmation cannot be read out by the existing
drives, so that théré is a problem such that compatibility
is poor.
A BCA (Burst Cutting Area)} has been defined'in
15 a DVD-ROM and the additional information can be recorded
there. However,‘such an arearis provided as another area
different from a main signal (EFM + modulation) p-ortioh and
cannot be read out by drives other than the drive having
the dedicated reading function. The BCA is not appliéd.to
20  a DVD-Video or the like. |
Asmentionedabpve,accordingtotheopticaldiscs
such as CD and MD based on the conventional standard and
BVD disc excluding the DVD-ROM or the liﬁe, after they are
once recorded, the additional information such &s an
25 identification number or the like cannot be recorded.

The invention is made in consideration of the

problems as mentioned above and it is an object of the
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having a substrate on which a shape accordi ng to nodul at ed iriforrpa%iD(Eﬁ 2005
data has been forned and a coating filmformed 10 on the substrate, wherein
-a no-nodulating interval is partially provided and predeterm ned
postscript information has been recorded into the no-nodulating interval
by recording it to the coating film According to the invention of Caimb5,
there is 15 provided an optical disc nedium having a substrate on which a

shape accortiwehtfon NOgRIVIHR ¢ dpRaddRiaddnhaaifRdehathignet hod in
which a mninuminverting interval and a maxi muminverting interval have

been speci fadil tsndlednforivarednaResabeent regofdédn ditfdred redrfdRasubst r at e,
wherein 20 predeterm ned postscript information has been recorded into
predet er m rgEk kecbrded onftdrerbhsdn adfitthdygongeatdonglidtdrmiatdiancbat i ng
filmso as not to infringe the rule of the mininmum inverting interval and
t he maxi nurtid rovidey dattae mesdordiago mgithgp & andheppavetuison of C ai m 9,
there is 25 provided an optical disc nmedium having a substrate on which' a
shape accoltisfjpasinenfadt daviesdi@at a nodul ated by a nodul ati ng nethod in
which a mininmuminverting interval and 5 a nmaxi numinverting interval have
been specified has bé€hSo}VR B LARFIP MRPTRPLEME mACSOFEG SNt @ ABesubst r at e,
has been recorded into a

wh ' .edet erm t I.pt_ipf ti i ¢

o cdet or nt AGY T CHFTR e GHIRRE THPBPIRAP A AR oy 857 SESPARAY |1 (o

th ti f .l s d t d ion.. A di
o the i nvaRtoD Brotrdtndth S Rt € SRR aeh P ST BatarEBaeai um
having a substy:al i WhtEhad beBAPEAREE AIdS LOat 1@ T 2B’k

nodul ated by a _
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 film.
According to the invention of Claim 5, there is
15 prbvided an optical disc medium having a substrate on which
a shape according to informétion data modulated by a
modulating method in which a miniﬁum inverting interval and
a max:i.mum inverting intervé.l have been specified has been
'forine‘i and a coating f£film formed on the substrate, wherein
20 pfedetemined postscript information has been recorded into
predetermined recorded information data by recording it to
- the coating £ilm so as not to infringe the rui‘e of the r_ninimum
inverting interval and the maximum inverting interwval.
| According to the invention.of Claim 9, there is
25 _ provided an optical disc medium having a substrate on which
a shape according to information data modulated by a

modulating method in which a minimum inverting interval and




10 nodul ating nethod in which a mininuminverting interval and a &b pEcuawns
inverting interval have been specified has been forned and a coating film
~formed on the substrate, wherein after error information which infringes
the rule of the mninmuminverting interval and the maxi muminverting 15
interval was recorded in a predetermned interval, information to correct
the error information so as to satisfy the rule has been recorded in such

an intervak RixifEAT hVertidg i tleiQa008bBO0bELA BpASGOICH RAst Bebile _
invention of Claim2l, thereis 20 provided an optical disc medi um having

a substr at Eothedhand £ cohapagacht HottheldoofiDghid ahee tirafter, hépaiglat a has
been formed and a coating filmfornmed on the substrate, wherein known
dat a has bprrdeteomdeddigo st qurdodt iformeat iochis bren reqgardedintde known
data is rewitten by recording it to 25 the coating film and desired

i nformati on bsedeternidedninberorlant gasdariedhdnfermatidonedataiby has been
performed or not. 6 According to the invention of Caim?25, there is

provi ded areeesfdngd trbeHde epatbraifidmesr dpaiten edrot iredetestedvi ng a
substrate on which a_shape according to nodul ated information data has
been for neHPARITEPEBIFREOPF Im forned 5 on the substrate, wherein a

no- nodul ating interv ovi ded and_predet erm ned, postscript

| is_.partially, pr (
information is r_ecor888°Fﬂi"ggt%th8-yﬁ‘§%Pa‘?T e Fﬁgé?'vjaﬁ' EPereetr di ng it
L0 1 So2bdfshbh T RSO AP PkBS AR ofla SO e 'S
postscr i pt al BhRpERALEB-AThY Bo IREOPAME A Matd'Rod@latda P dINg Tt Lo
10 modulating method in which a minimum inverting interval and
a maximum inverting interval have been specified has been
férmed.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,
informationtocorrecttheerrérinformationsoastosatisfy
the rule has been recorded in such an interval by recording
it to the coating film. | |
According to the invention of Claim 21, there is
20 pzfovided 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
knoﬁn data has been recorded in a prédetermined location,
a part of the known data is rewritten by recording it to
25 the coating f£ilm, andzdesired'information is recorded in

aCCOrdance with whether the rewriting has been performed

‘or not.




According to the invention of Claim26, there is provided a recorcﬂ%@EC 2005
nmet hod of form ng an optical disc nmedium having a substrate on which a
shape according to information 15 data nodul ated by a nodul ati ng nmethod in
which a mninmuminverting interval and a maxi numinverting interval have
been specified has been forned and a coating filmfornmed on the substrate,
wherein predeterm ned postscript information is recorded into

predet er m ned record@xd:c%(}dlrﬁfgowvén@&n@ehh% LA LiNY51, trtHo-d he coating
filmso as not to infringe the rule of the minimuminverting i nterval and

t he maxi muprdwddd Hgecbiahigme tAeEs EFo8mi Aglamcop t IYENdi 98 meliiGhai m 31,
there is provided a data recording apparatus for recordi ng predeterm ned
post scri pt h2bvinon&osuiad trent¢ @nawhaehi anghiaipenacdoeaidygng modihatiedvent i on of
Claim?27, there is - provided a recording nethod of form ng an optical

di sc nedi umnEormhtDeg dffaltzvs hgea Sabsedaed encehAtthg & shaferaedor ding to
I nformati on data nodul ated by a nodul ating nethod in which a m ni nrum

i nvérting o dhgalsulsdrateax wingpeilny & nongodnilatial hatervhéemsspecifi ed
has been fornmed and a coating filmformed 5 on the substrate, wherein

pr edet er ni REFTIFIHLTc PV 1idsCo ARAL Pé'ﬁdie’sIeF@éBPéeaoﬁﬁﬁé‘réPEr edet er ni ned

I nterval of, recorded [nformatjon data by recording.it to the coating film
so that an 1@1fr°5fna1t§“08e{'%crte€t?’i?lﬁtﬁlnl?58r BPBRAVLIALIBEFHETE Y RE i nventi on

o o 2eck i80S PEBHLARA ARG 2 RERRLNG APPRE VB fcy! ccor 0
I's detect e%f”@?ﬁlﬁl% 9%1"@'1’5 provided a data recording apparatus
10 for recording predetermined postscript information into a

no-modulating interval by recording it to the coating film.
| According to the invention of Claim 26, there is
provided arecordingmethod of forming an optical discmedium
| having a substrate onwhicha shﬁpe according to information
15 - data moduiated by a m.odulating method in which a minimum
inverting intefval and a maximum inverting interval have
been specified has been fo:med and a coating film formed .
on the substrate, wherein predetermined postscript
information ig recorded into predetermined recorded
' - 20 information data by recording it to the coating £ilm so as
not to infringe the rule'of the minimum inverting int-ei:val
and the maximum inverting interval. According to the .
invention of Claim 31, there is provided a data recording
apparatus for recording predetermined pestscript
25 information to a coating film.
According to the invention of Claim 27, there is

provided a recording method of forming an optical discmedium




According to the invention of Claim28, there is provided a r ecordl DEgC 2005
met hod of form ng an optical disc nmedium 15 having a substrate on which a
shape according to information data nodul ated by a nodul ati ng nethod in
which a mninum inverting interval and a maxi muminverting interval have
been specified has been forned and a coating filmfornmed on the substrate,
wherein after error information which 20 infringes the rule of the m ninum

i nverting. HaAtiglg/alsuBBYratBONRKLBUME EAYBE lHIRG ALY ¥éintRgmatqended in a
predeterm ned interval, information to correct the error information so as

to satisfyddia Edcbldﬁlhii:eﬁeb?rdeldodﬂl&ﬂﬂﬂg méthodtiar wlidly a edassdiumg it to
the coating film According 25 to the invention of Cdaim33, there is

provi ded a idatertinecandengadppadah usatimum eiroreditning rdidrenatalohatve correct
error information so as to satisfy a rule to a coating film8 after the
error inforitresn epewafiedchadetieepcfornedgend a kwativentfiidm Gor@edi m 29,
there is provided a recording nethod of f orm ng an optical disc nmedium
haviSng a s@issttiet substwateh whergia prededenninrednbaatacE&dPs i nf ornation
data has been f orned and a coating f ilmf orned  on the substrate,

wher ei n kndvirf oFaed iog FECBFG@HGPQ hnt%r%d&%%qe&&ﬂwva& Bgrt of the

known data is rew.tten rec rd| it to the coatin i1l m
desi r ed: Lnfrwdoﬁanng‘ &8Pd ﬂt?n EC’E%‘F% Vi t ﬁ"\/\%@tené’f)a?:ﬁggr ewiting

has 10. bee d@.l?l{j%g g%gtgfrgn rlp'gf(r:]g apt%cttf% o'nnz\r/: }:oapc%g.og aim 34,

there is p paratu I'ng a part of known

data and T eericdidlg d%é'#x‘?@' 1 Y 1B 'o%nalacgf,r(mé‘fe Wigt Brekether

rewiting has been~ perforne
10 a data recording apparatus for recording predetermined

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

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




15 Brief Description of Drawings Fig. 1 is a constructional diagré%‘@fcéﬂm
optical disc formng systemaccording to an enbodi ment of: the invention.
Fi.g. -2 is a schematic diagram showing a signal 20 format of a CD. Fig. 3
is a schematic diagramfor explaining a first postscript information
recordi ng nmethod according to the invention. Fig. 4 is a schematic diagram "
for explaining a 25 second postscript information recording nethod

accor di ng af@ethenéN¥LAbL Ofnt it forl Swas Sedes®ded. di agram f or expl ai ni ng
the 9 0 7 DEC 2005 second Post Script information recording nethod according
.to the invention. FAgcoBidisgaocsthemaivenidicagodnClaimeql aharagisa third
postscript information recording nethod according to 5 the invention. Fig.
7 i s d schprmavidediaagpemndiorg meidiad of fprminfgoam bptposi sdsicpiedinfor mat i on
recording method according to the invention. Fig. 8 is a schematic diagram
showi ng a havivgrsspbstiretieotn silicbdanghake acaoingling ke redokaiad i ¢ di agram
for _explaining a fifth postscript J-nformation reqording net hod accordi ng
to Sthe i neRerBatiep glatpphps keenpformesd ABRA Paddm@nfdinfrmBadting is
optical disc formng system . . .
on the substrfate, wherein known data is recorded in a
predetermined location, apart of the known data is rewritten
by recording it to the coating film, and desired information
is recorded in accordance with whether the rewriting has
10 been performed or not. According to the invention of Claim
34, there is provided a data recording apparatus for
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 diagratn of an optical
disc forming system according to an embodiment of the
invention.
Fig. 2 is a schematic diagram showing a signal
20 format of a CD.
Fig. 3 is a schematic diaQram for explaining a
first postscript information recording method according to
the invention.
Fig. 4 is a schematic diagram for explaining a
25 second postscript infOrmation'recording method according

to the invention.

Fig. 5 is a schematic diagram for explaining the




Best Mode for Carrying Qut the Invention Enbodi ments of the inventq%BEﬁMﬂllb
be described hereinbelowwith reference to th e drawings. Since the enbod
i ments which will be described herei nbel ow are 20 preferred enbodi nents of

the inventj on, various 1 imtations which are technically pref erable are
added to them However, the Scope of the invention is not limted to those
enbodi nents unless there is particularly a disclosure which [imts the

i nvention i nskelkendobbe¥sR;; anation. 25 Fig. | is a constructional
di agram of an optical di s%p?)(;?&m g A5 Recen pehmehbodnaess@ing S

appl i ed. Thetoophiecahvdhs€ohor m ng step according to the invention nainly
30 0 7 DE-C 2005 conprises; a mastering step of formng a disc-master of an

~optical disc by a | aseFippeagnia il d.step of forming filmformng 9
a number of disc substrates by usi ngegl%st?éu“rrgé?ggf’%r%’a $¥mhaithimglissc- nast er

of the opti cHBd pofitismrdpsci mfskriof 160G ach.disc substrate; and a
post scri pt st}%ghij mast eri ng appar at us ?8819%?%&{4? hgdsacaasdingdbo t he

opti cal di sct Yegdsiathe EF r 320 Msignal transmitting apparatus 500

and the |aser beamrecorder 600. and filmformng apparatus 700 nolds a
di sc substrate from f3&-hd 35aﬂpechéﬁ@ti@dﬁ.éﬁ}cénh%ol%a%kspl%finglnsécamaSter

320 the optigal .disc .,and forns a coating
o f%qlrt Postscript information recording method accordi
ng

to the invention,

Fig. 8 is a schematic diagram showing a

10 construction of subcoding data-

Fig. 9 is a schematic diagram for explaining a

£fi i i i
fth bostscript information recording method according to

the invention.

Fig. 10isa constructional 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 th
. e

: gmbodim‘ents which will be described hereinbe

20 preferred embodiments i o E-lre
of the invention, various limitations
which are technically pref erable are added to them. However
| the scope of the invention isnot limited to those embodiments
unless there ig particularly a disclosure which limits the
invention in the following explanation,

25 Fig. 1 i i
| g. 1 1s a constructional diagram of an optical

d. . - .
isc forming system to which the invention is applied. The -

ont i . .
Ptical disc forming step according to the invention mainly -

10




reflective filmonto the disc sub film for exanple, a a recordedugt[i%ﬁa],“f’

di sc 360. A postscript apparatus 20 wites
“postscript informati on once onto an optical disc 340 15 forned bY.the
nmol ding and filmformng apparatus 700. The optical disc disc-master 320
coating a Photoresist as a is formed by photosensitive material onto a
gl ass pl ate. ﬁgﬁnigser beam recorder 600 irradiates a | aser beamonto the
optical disc disc* TS BRragBeihi -@te? g%a)g froma nodulation signal 0 in
accordance 1Qpisagngnitting apparatu h °5%b@@ﬁe§ﬁ§b_ﬁggggks:geveloped
and in th the posi{ivé'tYp®¥r eslaserthg,phot osensitized nelted, &*° an
concave/ convex;tegrgf'g IS pattern is for hed Wt ding [Fnat @r5e g, %rmgxizl m and
a pit train, a groove 25 ¥ @Humbeker ageergilg to a Predeterim ned for mat
is formed on foemegrdage ﬁf dj sc di sc- nast er ‘tasey uptingal 5 sguent |y,
on the_basis of the opt|E F%F’r%ft—mast&r?opﬁ@lezg?ﬁ. di sc-master 320, a die
cal l ed® a st ampefi B8 Gy Oea"‘é(}LCh' the Pit Patte lﬁﬁlt%copnii(:ﬂimﬁi,ﬁ%c
di sc-naste , 320 has been 1 \ﬂ%%ﬁﬂ%ﬂhﬂtﬁ@&@gr%gﬁ i_,s formed. The nol™di ng and
film forning apparatua 790, forns the di sc substr&t EO5fsesiing slep5 stanper
330. Further, a coating fi1n amf &PpRBatasitesd, L. .

' ' the optical qig . e disc-master 329

(o] comprisesg the EFM si

thereby formng optical

o gnal trangmi i
Paratus 500 and the laser beam record B
order

10

p thereby forming

. A Postscript apparatus 209

15

20

+ Or the like according to

- 25 '
a .
predetermlqedformatisformedoﬁ

"disc diSCemaster 320.

.
= - .

11




' %8
are coated onto the disc substrate, so that the recordedwmoprlcal(h?§E_

' di sc
' rn formed on the optical .
st 990 1 e ey o pa'é';];ao the disc substrate and the pit pattern

i ' ' ansferred _ _ .
is for ITEdr tlhe |1|0 Coinpr ession nold tg f for i - i bstrat e.

net hod, : oY 100 conprises.: zL recording
The modulation signal transmtting appa;gt?g 4P z, -ngrnaLIon data which

: i it 110 for : , d
I nformat i og; Lepyoduc 'ﬁg%zouné ] 1ed at htampst 330BhikealL fs G 10 an
| s recorded ont o%’%e %Bfagflgn ?T\?o&rqr:{at ion formng unit 120 f . of
=

reproduci ng pis pdk g APRoNAYEE adL A onastiet AIOMLARN @
Converting ‘the reproduced ﬁfSPE%EEéPnfornation storing unit 207130 for

det er m nethveryd®B} orf JRIY 2 £ h A oanGi gnah out put
, g{gring t he nndulé?ﬁ%n Jg{a |ﬂF®$ﬂ§t|8ﬁPe§nd Fhenpdifang 0

: i ' tion
e qbe oo Sue PSSR EOPre LA TSl bt o
é:lto ;%ZECL eggmmmzx?ﬁf %t?l{égﬁp iacgbglttigfgtsﬁéf% gg&eq(zc,ife\u%gg%m: gna
fsgrn?n_sn';hﬁnir g.:p:gzcgaté?ﬁepmtﬂ{e WL b@g:sl:%é:%cg_s]ﬁog %t?ﬁée P;I‘Eﬁg@omdt he
master media (informion source) el THECRAled, oL 0 the optical di sc
pr edet er mi nBBtLAREr AhsCoBdOata FhiadG £e8 re&??@ﬁ% X patiesnmat i on
~di sc-master 320 has been recorded thgre. pre q vi deo dat a,
data is 5 ajr:‘B:F‘f‘?%rcSP itheopptiicah dida B s 1845 136 odfL % ransterred
onto the disc substrate ang the pit pattern is formed. The
10 compression molding, injection molding, light hardening
method-, or the like is known ag a method of forming the disc
substraté.
The modulation signal transmitting apparatus 100
comprises: a recording information reproducingunit 110 for
15 - reading information data which is recorded onto the optical
disc from the master optical disc 310 and reproducing it; -
a modulation information forming unit 120 for converting
the reproduced information data into modulation data in a
bredetermined format ; amodulation information storingunit
20 . 130 for storing the modulation data information; and a
| modulation signaloutputunit 140 for outputtiﬁgamodulation
. signal. |
The recording information reproduéing unit 110
sequentially reproduces the Dbredetermined information data
25 recorded on the master optical disc 310 from a whole area

and sends the Treproduced information data to the modulation

information forming unit 120. The master optical disc 310

i2




program or the like. The recording information reproducing unit %% oec 2005
executes, for exanple, an encoding process of error correction encoding.

- The nodul ation information formng unit 120 10 converts the reproduced
information data into data in a predeterm ned format and, further,
executes a predeterm ned digital nodul ating process. For exanple, data in
the data format of the CDis fornmed and EFM nodul ation is executed to the

data. The foi{‘md modul ati on data is stored into the 15 nodul ation
i nf or mati on st of iy U Meie dddfermadtivedsborcehesapdubat i Q.S gpal out put
unit 140. Thg, atin%nAg; ata_is data of a bit pattern of 1/0 1na

predet er ni ned T oF hat & ePEEaprmined nbritid Tine bhoh NdDEABH QK fi@r N ng

unit 120 refeds-ddy sgript related information 410 regarding the 20
postscri pt process sucﬁ Oagtrh e RGE o AiGC Gisc-mestelr 320 aneabebare a
dul ation information storing unit 130

postscript preRsed Shecut The . )
stores the nodul ation %?a fgﬁﬁegrﬁge FE et bafermat hdmr data obs f or mi ng

uni t 5120. Thabiedargt i @PoShe ut. 2o unit 140 forms the nodul ation
signal by outputti Egt t he nng%{)%ﬁ%t% %‘é?g FHPHEd Cofl@ba notdidlent flaha,

I nf or mat i onprogmamg bR théZQikg_reﬂp? a predeterm ned cl ock and
outputs 13 01 0 EC 2005 it to the zri}':egcrélﬁdelé}ﬁor tiggn. The | aser beam

510 0T Baten T sttt LSP o DEY MRS o, o
irradi ates PECBRE® efieenpor cabrrestich sénd®pigy, 320, and records the
i nformati on data. The stanper 330 is forned
7 he modulation information forming unit 120
10 converts the reproduced information data into data in a
bredetermined format and, further, executes a predetermined
digital modﬁlatigg brocess. For example, data in the data
format of the CD is formed and EFM modulation is executed
- to the data. The formed modulation data is stored into the
15 modulation informatioh storing unit 130 and outputted to
‘the @odulation signal odtput unit 140. The modulation data
is data of a bit 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 aé designation or the like of an
drea where a poStscript Process is executed. |
The modulation information storing unit 130
stores -the modulation data formed by the modulation
information formingunit 120. r;'he modulation signal output
25 unit 140 forms the modulation signal by outputting the

modulationdata formed by themodulation information forming

_ unit 120 in response to a predetermined clock ang outputs

13




on the basis of the optical disc disc-master 320. By using the stéh%@fCé@&
the nolding and film form ng apparatus 700 copies the recorded optical
-dirsc 340 10 on which the information data has been recorded. Al though the
i nformati on data has al ready been recorded on the recorded optical disc
340 as nmentioned above, this. disc is an optical disc in a state where the

postscript information is not recorded yet. 15 The postscript apparatus
i nformation storing unit 210 for storing the

200 conpri segj atio
ot rerato @g%‘%ﬁ%’fi B PRI AUR - on data; a postscript

postscript related infor
a postscript process; and a postscript

control unit 220 for ogqy rallin
unit 230 for performng t%(%sfff %%%Ts]?ﬁ‘fctﬁdepﬁ 688sBodlates dpitenalitgi sc 340

' aceordanast thetidde g SN L AL 220, The moduation
elated | nfmeom stiGnsads Wi gy on, sLnal Lanem (10

I e L e T R
R B e L

accor dance ®ft hhehkapbst e€rithe ophicel @pié é%@b-ﬁéﬁ%eﬁii%ﬁtscript unit 230
irradiates a | aser beam of a high power onto the optical ‘disc 340, so that

an optical disc 350 ofY Whirg tire stestsar 380, 1 0her 4814 9Rg 420 has peen

reéorded 'Sforming'apparatus'%oo copies the recorded optical disa 340

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

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

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

The modulation information stériﬁg unit 210 is
astoringunitforstoringthepostscriptrelatedinformation
410 used by the modulation signal transﬁitting appdratus

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

transmitting_apparatus 100. The‘postscript confroi ﬁnit

220 controls so as to calculate an afea for recording

14




| b 7 DEC 2008
ript i tic i l e arbltranﬂ _
ostscript information 420 is, for exanple, _
'{g¥g$gﬁtrgﬁ guch as Pnfornation reggggln?héhgoi?sgffbfa:n?gfﬁafﬁgnoazghgan
i ostscript apparatus 200, s _
Lekgisgncagﬁggd everyp optical disc 340 and, for |nst?nge,cughgu$o e
Identification information which enables each optical dis

: i f the optical disc
: i fi be al so postscribed. 15 The operation o . :
}gfg}hglgssfgghtﬁaang Euch a gpns;&gaflog aeg&an Op&LcaI i&iip;oggkggatus
. Lo Hen and onrstgngie tp@anssd
method wi || “be deSttD ggifﬁi reproduci ng unit 110 20 reproduces the

100, the T econgbigal IOrIBY 1 ¢ higmremlomitie dkanbsands it to
i nformation data recor det” on”?fe Ei?f fgg? The modul ation i nformation

the modul atigpstades e Eieggtf?ﬁreﬂi‘g‘g?&ﬂ%% 4107 oF radei moddhabiontdata .

i i 120 conver | _
o e 1 1 g e eSia i dd SHFIGIES (0 LNe postserl i 20 relate
' mati on 4 as nec . . . : . 130
e T e X A e
S Lo e e - i isc disc-master 320 is
nodul ati on simgnaltheSopsessendlye 34d1e QPLHLG]R! Wg'ipd%#%alofdit% Yodamucr

devel oped and the stanmper 330 is forned on't
phot osensi t Whdgpatherpostscript information 420 has been recorded is
formed. The pPostscript information 420 is, for example,
arbitrary information such as information regarding the
- 10 optical disc 340 or the like. In the_postseript apparatus
| 200,thepostscriptinformation4200anbealsochangedevery
eptical disc 340 and, for instance, unique identification
information which enables each optical disc 340 to be
identified can be also postscribed,
15 The operation of the optical disc forming system
havingéuchaconstructionandanopticaldiscformingmethod'
- will be described. '
.In the modulation signal transmitting apparatus
100, the recording information reproducing unit 110
20 reproduces the information data recorded on the master
optical disc 310 and sends it to the modulation information
forming unit 120. The modulation information forming unit
120 converts the reprqduced information data into a
predefermined format with reference to the postscript
25 - related information 410 as necessary, thereby forming

modulation data. The modulation data is stored inte the

‘modulation-information Storing unit 130, sent to the

15




The nolding and fil m f or ni ng apparatus 700 nolds a disc subs_tratépz))ﬂﬁﬁsmﬁg
the stanper 330 and 10 further, forns a filmonto the disc substrate,
~thereby formng the optical disc 340. The optical disc 340 on which the

i nformati on data has been recorded is forned by the steps so far. In the
the postscript related information

subsequent postscript apparatus 200,
410 or the nodul ation signal 15 data pattern used by the nodul ati on signal
transm ttingregpdzativs LQ s _previously been stored in the nodul ation
informati on storing unit %ﬁ%ﬁ ?ﬁ‘EPBGSP%Iti pHOcOoRNhAOLuYURL:E + 829 controls the
post scri pt ufRptiu2a®isq as hglc%cg ate the area for recoraing tfe
postscript information 420" and wr 28 gﬁs?ﬁebﬁwtsecbmefng@@_nntion 420 once
into this area of the ®heamdeieppost.script related information 410 or the
nodul ati on data. I n accordance V\A%Iﬁlier?é’ 88Pi Itraxhi trey tthlO%SéPe r ol
postscri pt ™ 1A G thadbRbesrébes ] aser, ,peam whose intensity has been
nmodulgted i ccordance with 25 data 0 eOPhécapodise rd ipic-ifdqidat i on 420
t he optical disc 350. Although

onto the optiTal?@ceOrdaaee wirgr eRY .o /i
related information 4L %&qﬂnawn%bamslueseqdéhtﬁ%
it 140, and outputted as a

t he postscript
i rradi ates ttﬁ‘g IR h@dse disormaiksgag! 32}}1%95% ug
beam recorder b00°Ped ang the heappetor esi st

nodul ati on §5Pn | %o t he | aser
of the optical df s™did P& GheDBEEs 2005 Ghe bhotosensitive patt |
ern.

15

20 i i
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0is formed on the basis of this nodul ation signal.- 1. the,postscﬂr?@tﬁﬁ 2005
apparatus 200, an area for recording the information 420 is cal cul ated and -
"the postscript 420 is recorded in accordance postscript information wth
the postscript information 410 or related the nodul ation data. Since the
10 Postscript information 420 can be arbitrarily set, individual
i dentification information can be inserted the recorded Optical disc of the
conventional oYW efemred st)cstfggmne'gé%SPost script information such as
identific information or the |ike wioSe Pdcdiei ngdhaatabhog.%g in the
conventional sySt&Ridddnge appaendad gggn difficult optical dredlas
ment i oned abo%?gd ﬁo onto the recorde t Rdfeuge mentdenef sB6ve OPLy cal disc
can be wi dened. 8i-AtOR R rast serfio&gnejdlggranation which is pos scribed is
recorded in thg gonventional format, 20 bé V83 BLiNG broaessw4pow .

drive, etc.) and wthout a

renodel i ng a repr odut e Hpenal ume . e
b i g Y addi ﬁg(PﬁggpégF%Eﬂp@i%pﬁmtm £l dnfaqt
di scs, the

Furthe¥, b spagigle gLLouit, Y
chanin the existing St8PHthiarméaet 4 i g & t he_opti cal

Postscri pt prapgRsS @) p%rnf ornmed. 25 A specCiTi‘c F%c@?&jpngt&a&-tigé of the
ostscri t informati ol Wl M2h8Repefdes ki i

p ébB%ﬁngpthe Postscript

1o

15

20
be read ocut without remodelin

25




Y using an exanple of a CD. Fig. 2 shows a data construction of BeoEE 206
of the is referred to as necessary on the nodulation transmtting ‘
- apparatus 100 side as nentioned above, the nodulation signal is forned by
a nodul ating process to the conventional simlar one. The optical disc 34
17 CD. In the CD, a parity Qand a parity P each consisting of 4 synbols
are formed froma total of 12 sanples (24 synbols) of digital audio data
of 2 channgbs .1rO@eSYBYOh PArdt§UPCGRLE a baradged tochheodLiif 32
synbol s and resultant 33 synbols 5 (264 data bits) are handl ed as one
group. Thabf ussymbdIsyabelrsrmedfifonsa Rethhersubeaniplas (Rassyaidls)dat a of 24
synbols, the Qparity of 4 synbols, and the P parity of 4 synbols are

i ncl uded i of digiftedrneadict dated & tedraninled sEFMONe diyindiio 1ot al sutidwgieEFM each
synbol (8 data bits) is converted 10 into 14 channel bits. A mninmum

i nverting intagided to (thevtotabhepf ARervmdolisnanfingsulianthdfigymefls) bet ween 1
and 1 of the recording signal is the mninmun) Tmn of the EFM nodul ati on
i s 2qual t0284dakagiittdlente handledfsorns agovp. thakisqd3 sy sB87 Etm A
pit length corresponding to T 15 is the shortest pit length. A_maxinmm

i nverting FPRRFIRIRI (Gheygrbradeiafh érambedy ﬂﬁfté‘hogr?é ﬁﬁﬂgﬁisofth@ bet ween 1

d 1l of t ecor di ' | is:t ' . T ' |t 11T. Al
0t e cac RATEGARATh RYMEPY1 S BEAPLPREL Y nF of (FITIRS 260 cal | e
coupl i ng bLis), ofg % Dids an e Al L380ed 20, beLyeen. L, 1 ghannel, bi ts and

t he 14 charin s order To satisty runTengthres g condi tions
of Tmn = 3T In the EFM, each symbol (8 databits) is converted
10 into 14 channel bits. A minimum inverting interval

' (inverting inté.rv—al i_n which the number of 0 between 1 and
1 of the recordinAg signal is the minimum) Tmin of the EFM
modulation is equal to 3T. A pit length corresponding to
37T is equa}l to 0.87 um. A pit length corresponding to T
15 is the shortest pit length:. A maximum inverting interval
(inverting interval in which the number of 0 between 1 and
1 of the recording signal is the lﬁaximum) Tmax is equal to
11T. Also in the case of connecting 14 bits and 14 bits,
marginbits (also calléd couplingbits) of 3bitsarearranged
20 between the 14 channe.l bits and the 14 chanhel bits in order
'1,:'0 satisfy run length r_estricting conditions of Tmin = 37
énd Tmax = 11T mentioned above. Four kinds rof patterns of
(000}, (001), (010) ,‘ and (100) are 'prepéred és margin bits.
Further, a frame sync pat_terh is added to the head of the
25 | frame. Assuming that a period'of the c_hannel bits is equal
to T, the frame sYnc pattern is set to a pattern in which

11T, 11T, and 2T continue. According to the EFMmodulation

18




and Tmax = 11T nentioned above. Four kinds of patterns of (000), ?Jcﬁsc, 2005
(010) , and (100) are prepared as margin bits. Further, a franme 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 EFMnodul ati on 18
rule, since such a pattern is not caused, it enables a frame sync to be
det ect ed byubesFdaicts suphta pahterhd s pohlcavadshr it eindliltes affmame franme i s
equal to.. 588 channel bits, A frame frequency is equal to 7.35 kHz. 5 98
frames ar eS¥Rf [FOP deHEEEGE BY P gL k@ pasteTnp| 19 tothad muledde frame in

whi ch ‘98_f(raﬁg)e_s agﬁ rearranged so as to_be continuous in the vertical
direction Gfofh one tikERbyo 388 hARPNSMO156rt | BFTS denti fy

the head pof the subcode frane; a. de portion; and a data and parity 10
portion. ﬁegﬁﬁ%&ﬁ r%\%aﬁow ﬁp%’#aé%'o 1/ 75 second of a reproduci ng

ti of the ordinar }’gﬂﬁa};@% 3%%%%%%_' ‘r_:ltsiu 20%3%%%%%2{5%F%%0f r etrrﬁz. SEach

of head two frames in the sdbcode portion i ubcode

frame and g &k 5o %h%%&ﬁééh&%réﬁl&tix{)&hé&ﬂxgé oafls LG SN rafi { OSpect | ve

bits in the subcode portion construct channel s.

Several exaiRlsso0he ¥ tiRRIE B mmtafcallha_iegéﬁsﬁialmq is'?{? et i on

according to the invention will now be sequentially explalne 20 The
first recadcogstetbedddy: BeEmedd 8¢htPortirotFaldedt iify enhdblehad wher eby

in-the nodul ation signal transmtting apparatus, the nodulation signal in -
whi ch t he onbhesublcaientramd ca salbdogieyant itat; and adstrbahd pay iityt er val
10 portion. The subcode frame cori:esponds to 1/75 second of'
a reproduoing time of the ordinary CD.
| The subcode portion is formed by 98 frames. Each
of head two frames in the subcode portion is a sync pattern
of the subcode frame and is also a pattern of "out of rule"
15 rof the EFM. The respective bits in the subcode portion
construct P, Q, R, S, T, U, V, and W channels.
Several examplés of the recording method of the
postscript infor’mat_ion according to the invention will nlow
be sequentia_lly explained. _ |
- 20 - The first recording method ofi the postscript
information is a method whereby in the modulation signal
transmitting apparatus, the modulation sigoal in which the.
no-modulating interval is provided in an arbitrary interval
-0of the modulation signal is formed at the time of the
25 'modu_lation of the information data and an oﬁtical’ disc is
| 'manuf_actured, and the postscript information is recorded

in the no-modulating interval by the postscript apparatus.
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of the nodul ation signal is forned at the tine of the 25 modul ati $h' SEC2HE
informati on data and an optical disc is manufactured, and the postscript
infoermation is recorded 1in the no-nodulating interval by the. postscript
apparatus. .19 0 7 DE C 20U Fig. 3 is a diagramfor explaining the first
postscript information recording nethod according to the invention. In the
modul ation signal transmtting apparatus 5 100, informat ion regarding the

Mo - odul ati ng i nter valg Wy Gl 5 ARG thdan RS fIRHILAY 1,91 o

(hereinaf ter, properly called an EFM signal) "is obtained f romthe

post scri pt peed tatcard pti hForalaitadnd tecolaing fbtResi dd¢esrding he ERlM data the
‘no-nodul ating interval is inserted and how nmany 10 no-nodul ating intervals

are insertddwngiambitrarily set and are not specified. However, they are
set in a manner such that a tracking servo can be perfornmed to the optical
di sc 340 in whi ch t hémbhemhdwltatrhigpn stignadl sraesmi biebng appeewited, that is,
the continuous no -nodul ating intervals 15 are set to a band bel ow a band
of thhe tradifthginkexmation ﬁegﬁﬁamgrttmmxepdum«ngglnmrmi whdchi cul arl y
limted. 1In the example of Fig , the subcoding portion of 8 bits in the
case bef oFé;%%%eﬁiﬁﬁﬁB&BN&F?Bﬂdﬁﬁétiﬂnékﬂﬁhémer%%ﬁ%ftﬁrtW@O@&§éYafter t he
dul ati I nterval . The no-nodul ati ng

| rﬁ?glr\?;: gngli'ﬁ‘lt? g@#‘g&&gﬁ%&)dr%ggFﬁiig}eﬁgg‘of“i*H}%P?ﬁt?%igﬁ[ﬁ'(%&&itﬁg portion
SRV et e T e A
or atrandﬂ@'mbﬁh§%¥§h§-1h@e§9§3rqgn§ﬁserted and how many
10 no-modulating intervals are inserted are arbitrarily set
and are not specified. However, they are set in a manner
‘such that a tracking servo can be performed to the optical
disc 340 in which the no-modulating intervals have been
inserted, that is, the continuous nd—modulating intervals
15 | are set to a band below a band of the tracking serve. A
method for such a tracking is not partidularly'limited.
In the example of Fig. 3, the subcoding portion
of 8 bits in the case before the EFM modulation and 14 channel
bits in the case after the modulation is set to the
20 - ho-modulating interval. Thérnpﬁmodulating intervals can
.. be provided in arbitrary positions in the subcoding portion
andthedataportionexcludingtﬁesyncpattern. Aplurality
_of- no-modulating inte_rvals can be also provided at certain
regular intervals or at random intervals. In accordance
25 withsuchpostscript:elatedinformation410,themodulation
- information forming unit 120 forms the EFM signal in which

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

20




25 with such postscript related information 4 10, thenodul ation 07 DECﬁM5
information formng unit 120 forms the EFM signal in which the

no-nmpdul ating intervals are provided in-a part of the 20 EFM data pattern

and outputs it to the |laser beamrecorder 600. A waveform of the EFM signal
which is outputted to the |aser beamrecorder 600, that is the EFM signal

recorded onto the optical disc disc-master 320 is set so that a signal 5

level of theMsaheqdhdo:Has Ta'n@noﬁﬁpﬁﬂb'aa.t %9 fhel! Taddie RN EéEor§é§C 340
whi ch- is manufactured in accordance with it, no pit exists in the

subcodi ng BONLi OR B&FYESEm ASE athdwcr:f'm@lilgaxtdln@zm&he&%abutﬁhateas'cot he whol e
area of such a portion becomes a |land area. 10 In the postscript apparatus
200, the pddestaset beaal méakrder 600nttiat 43 EPRtsigell asdostiedaed in the
nmodul ation information storing unit 210. The postscript control unit 220
execut es t oatERfMeroptliatil glistcodi se-mpotes S2i0pts seftarorihata dPgnatontrol s
the postscript unit 15 230 for generating the | aser beam of a high power so
thatt the EFVediafhhheisyihossddngeporniemasiegual b Gor fadpmndphijcato t he
subcoding portion, and forms pits into the subcoding portion. The pits
shown as h&ﬁ‘éﬁea‘lBontl%‘alhsla? A act unediiss pecordagices wishngl. b§o t he

post scri pt |nfornat|on In 20 the_optical disc 350 as a product to which

the infor nBitoR¥1R4E BBehPBoSPREPHH @ POTHRRD pBeTELRY (7S appar at us 200, the
nodul ati on ﬁlgnaulg Bhe ggg%gg%gp Lg@gg%hﬁnwﬁ% ﬁhgﬁggfﬁgtﬁgggorded in

the intervall Correspon i h xampl e of

Fig. 3, a Q%BEEEOHf bééoﬁ@gngeiand area.

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

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

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

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

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

The level of the EFM signal is inverted at the position of

21




bits after the postscript process becones (01001000100100). The I'ev QECHH
the EFM signal is . inverted at the.position of 21 0 7 DEC 200b 1 of the
‘channel bit. The 14 channel bits are obtained by EFM nodul ating the symbol
of 8 bits of 40h. h denotes a hexadecimal notation and a pattern of 8bits
i s (01000000). In the decimal notation, 8 bits is equal to a value "64"
An exanple in which the information bits locating after the subcoding
portion vi al tdfe ther ghanbel soidf. 3 Thiet $4 arTeariRdll ibd tshane. obtei pasbsCr i pt

i nf ormati on _nodul ated by the same nodul ati on system can be recorded onto
the opti cal R seoqwlafgingitdie syabeddoifasi batsi ghakobf ttheldmiftesat i on data
has been " recorded as presence or absence of the pit of the coating film
as ment i ondfFEMIREIMad DpEasigrmndier PaEERTR duft 8bats mIOIO00PO0)NT or mat i on
every disc, out .as identification information of the

' d
opt i cal dis{:nl.ttﬁ%g ??ﬁ@gign%ﬁ%aﬁhoﬁsttl%i& sagﬁédmb%t;drq&mdgﬂ,“-g hte .
[ ' . . a i nf t] n be reproduce oge
WL ¢ he. madhPARipA8 it BB AR bR PR o (i goBy18g FEIOHBS ng d
' ' .Q_t ntional . EFM nmpdul ati on. nmenti one
gggsg?t ;J ﬁe%ﬂﬁ gﬁgk B%&?Henf?%% c%\éﬁ' o] lﬁﬁ#bgﬁa?%ngﬁgﬁ 3ee O8% d8uced

wi t hout themged to provide a special circuit for reading out the
i ndi vidual identification information for the reproducing apparatus. In

the above descri pti omnebébosiahiibiengrharaBiul i Nt dberal sahave been

inserted into the EFM data of the infornmation data, rvo- I cat ed
nmodul at i ngmodulation system can be recorded onto the optical disc in

10 which the modulation signal of the information data has been

recorded as presence or absence of the pit of the coating

'fiim as mentioned above. By recording different_ data as

postscript informatiqn every disc, it can be read out as

identific_ation information of the optical disc. From the

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

"of the ‘posrtscript information can be reproduced together

with the modulation signal of the information data by a

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

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

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

intervalr in which modulation only for use of the servo is
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interval in which nodulation only for use of the servo is 22 exemﬂé@&ﬁwﬁ
be al so used in place of the no-nodulating interval. In this case, the
postscript related information 410 is infornmation to designate the

nmodul ating interval which is inserted into an arbitrary interval of the
nodul ation 5 signal data pattern and in which the servo-dedi cated

nodul ati on has been performed. The nodul ation information formng unit 120

of the nodekatuadsc@iabe t 4286 Mhséd Ntn BPRGE ad#1StHHChd Ghideutdreigpdul ati on
signal data in which a part of the nodul ation signal data pattern is set

to the 10 $eteovdidi dat ehiswedisedt tigpbotecyapt arlly tHedr inSermitidie servo in
accordance with the postscript related information. The postscript control
unit 220 otl¢€he ipdoiryatiion tapges vust20he mudkda tdagtimdiersmlaghiah post scri pt
t he nodul ation signal of the postscript information into the

ser vo- dedi at Besasted dui t iany aniidraaly dntenvabasf stivd nmedulsisiarri pt
related information. Intensity of the nodul ation signal in the

ser¥o- dedi 8h9%yl ndata ReheeTmtandain ivhich e menvpidedicgtesi n an
intensity range where the recorded optical disc_. which was postscribed by

the post scPPRELAbHAR BRFSLPPERAOTFG e TRATOGH ARG LCTMA SR scri pt
D or et OB LERel SO 151 198 BEeShiBL e 1o Lo L ow be
o 1 ABRLIRLL DS At BSRSL IS SR ! IR RIS
Eg:\/ldishgﬁ:%@ﬁ%@%émﬁ%g%%g&&z;ﬁ@ﬂm BYthhBaPRELAT 189t O g the
10 servo-dedicatedmodulatingintervalonly foruse of the servo
| in accordance wi.th the postscript related information. The
.postscript control unit 220 of the postscript apparatus 200
_hakes control so as-.to postscript the medulation signal of
the postscript information int¢ the servo-dedicated
15 modulatiné interval on fhe basis of the postscript related
rinformation. Intensity of the modulation signal in the
. servo-dedicated modulating interval is set so as to lie
within an intensity range where the recorded coptical disc
which was postscribed by the postscript apparatus 200 can
20 be read out.
The second postscript information recording
method according to the .inven-tion_ will now be described.
According to the sedond recording method, ‘the -EFM signal
in which the information data has been modulated is formed
25 | _ in themodulationsignal transmitting aﬁparatus , the optical
- disc on which ‘the EFM signal has been recorded is formed

by the mastering step and the molding and £ilm forming step,
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07 DEC 200b and the postscript information is recorded in an arbitur;;meﬁCZﬂﬂfJ
I nterval by the postscript apparatus with reference to the EFM data forned
“by the nodul ation signal transmtting apparatus. 5 Fig. 4 is a diagramfor
expl aining the second postscript information recording nmethod according to
the invention. In the nodul ation signal transmtting apparatus 100, the
EFM nodul ation is executed to the information data 10 and the EFM data is

fornmed andasénthé¢ pddtsqrastsenfpimappanatsisecd@@ed In Heappst 6Pt
apparatus 200, the EFM data pattern 1is stored into the nodul ation

i nf or mat i oAngesvadgbyrtihe PeStsciFhpt Eivatane wiahnesEdyermcprecers si ml ar
to the conventional one is outputted fromthe nodul ati on signal

transmtti BfM19akppapramngd bpothedmefelapipnasidngt tisusmbsting320 is
formed. The pit of the recorded optical disc 340 formed by the optical

di sc di sc- ABERERTE50 corresponds to a portion shown as an ellipse in Fig.
4, En the postscript_control unit_ 220 of the 20 ﬁgistscri pt apparatus 200,
thearea for recordi g9t hdé #ddal dirgRas; §p5l csplabeingsthe rserondf or mati on

420 is ca| ated with.reference to the EFM dat.a pattern held in the
nodul at i oﬁpg#%‘?ﬁﬁPyohng?%?ﬂfgorhrﬁetcomg AsthedgRCSATAARE; £ aFRe met hod i s
used as a ;Qf calculating the area, 25 even in the case where the
nodul ati on si gna?' of the postscript information 420 has been postscri bed,

wh th | Cld LLi .Qf the EEM are not
an area where the Iuf, thNEbAui §816h &4 Jith C0AhLRRE 185 A6 S

100, the EFM modulation is executed to the information data
10 | © and fhe EFMdatais formed and sent to the postscript apparatus
200. In the pqstsgript apparatus 200, the EFM data pattern
is stored into the modulation information storing unit 210.
The EFMsignal formed by a process similar to the conventional
one is outputted fr'om the modulation signal transmitting
15 apparatus 100 and the 6ptical discdisc-master 320 is formed.
The pit of the recorded dptical‘disc 340 formed by the optical
disc disc-master 320 corresponds to a pbrtion shown as an
ellipse in Fig. 4. |
In the postsdripﬁ control unit 220 of the
" 20 postscript apparatus 200, the area for recording the )
modulation signal of the postscript information 420 is
calculated with reference to the EFM data ﬁattern held in -
the modulation information storing unit 210. Altho_ugh an
arbitrary method is used as a method of calcul-ating the area,
25 . evenin the case where themodulation signal 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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In the exanple of Fig. 4, an interval of the margin bits (3 channueTDlgict@f’,
i nformation bits (14 channel bits), margin bits (3 channel bits), and
“information bits (14 5 channel bits) is shown. An interval where the
pattern of the channel bits repeats (000010010001000000) is shown. That
I's, an interval where 4T =0, 3T =1, 4T = 0, and 6T =1 (T indicates one
channel clock and 4T = 0 denotes that O continues in a 4T interval) are

repeated | sesei@ae®ed. 10 By performng 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 postiseeihinpyetd®Fpyt 45hewantasval et ehethaiggnon to the
pit of 3T shown as an ellipse, the pit of 4T is forned. Thus, the EFM

si gnal of tHigsl$3icHamel batshi, tinf @rmst ddanded { D4 tddmdobarki)on bit =192
(14 channel bit pattern= 01000100100000) . The postscribed EFM signal can
be nor mal | ynangda ddtsod 3t khansplobdtisng aagpanfivumaside. blihst hk4appar at us
on the reproducing side, both of the information data and the postscri pt

i nf Or mat i ofFPERNEAObESR ) bES Fhiaiihed 2A8ninkervakicheste jtifeo pedttieam efiowi ng in
which interval the postscript information 420 has been inserted. According
to the i nvéﬁ’ﬁ é’ﬁ@?eﬁehﬁi‘:ﬁngepﬁ%%ﬂOOPHéOPWBP#B?%ﬂU&ahsbéhﬁ‘%tscri bed to

the optical,.di.sc_ 25 recorde iwr}lthe onventional format. Although it is
t

assumed iant & 48scPRpt e ¥ Fridcesy i T notl pd% icG-aPP§ €%Xecuted on
the modul ay Qn(‘P jj.n'%ﬁ%a%%%SoEeZ&anzeP%cioch(OSand 4T = 0 denotes that |

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 poétscribing the pit shown
as a hatched region to the pit of 3T shown as an ellipse,
- the pit of 4T is formed. Thus, the EFM signal of the
15' information bit = 0 is changed to the information bit =192
(14 channel bit pattern = 01000100100000). The postscribed
EFM signal can be normally read out on the reproducing
apparatus side. In the apparatus on the reproducing side,
both__of the information data a?;nd the postscript information
20. 4—20 can be obtained on the basis of information showing in
which interval the postscript information 420 has been
inserted.
According to the invention as mentioned abové,
the information can be postscribed to the optical disc
25 . recorded in the conventional-format.
Although it is assumed in the description that

a process is not particularly executed on the modulation
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"signal transmitting apparatus 100 side, the postscript related irﬁ%_ﬂlﬁﬁt?ﬂ@n
410 such as conditions, interval, etc. for recording the postscript :
i nformati on 420 can be also preset into the nodulation signal transmtting
apparatus 5 100. Thus, at the tine of the nodul ati on regarding the
postscript related information 410, that is, the information data of the

I nterval where the postscript process is executed |ater, the nodul ation

i nformati orsifcal RG-amdini t¥AQ0lappdeatiRdubat 598eSi 9Ral phhaRspipti Ny
apparatus 100 can sel ect theg(iopEFM dat a patterﬁ whi chpt akesmli'%to

consi der at ireLatfed hefoen@EUbh o EutheaPeshattiBhspPrar@sSsallhetgost scri pt
appar at us- 200 si de al so executes the postscript process of the postscript
i nf or nat i ofo42@egoriiegbtbespoftsbeipoststoindtidel atedannber gesbon 410. 15
Subsequently, an exanple of the original EFM data pattern in which the
post scri pt Poefsertminitonthe coedi hat e hoidgnadf tolaasgiitdg inkeagptaaaad recor di ng
the postscript information can be perforned as nentioned above will be
expPai ned. 1f0y. Thushoas Bhet hime exinphe nddekation megariidye thecond
postscript 20 information recording nethod according to the invention can
be appl i edPOFtSCREPHISISGDInERN IR Bier 4200 thakd shobheépfprmathenr mat i on
420 is recgr ed forr11:1' nﬁ’ RIZ\%[S to |land portions by irradiating the |aser
beam of t h&3E %%%P. SN 855 tRe PPELSSppRF REQSeSE0LS £¥aenEeRs t he hi gh
power | aseg a rea in_th .EFI\/Jadata i nterval. conprising the
pit area. aﬁgg?hgjc#lgr@%l?%gt%ﬂ gﬁfgfg'af%&lpﬁe CHR PR Tk ﬁ@a?l oggt%"‘? DEC 2005
disc 340 i Roaagatd8AGE gdint S A0 HiYapb928udafdh BER IR Yot the
io EFM data pattern which takes into consideration of the
execution of the postscript process. The postscript
apparatus 200 side also executes the postscript process of
the postscript information 420 on the basis of the postséript
related information 410.
15 | Subsequently, an example of the original EFM data
pattern inwhich the postscript information recordingmethod
of changing the dataandrecording the postscript information
can be performed as mentioned above will be explaihed . Fig.
5 shows another example of data towhich the second postscript
20 information recording method according to the invention can
be applied.
in the postscript .apparatus 200, the postscript
information 420 is recorded by forming pits to land portions
by irradiating the laser beam of the high power. The
25 postiscript apparatus 200 irradiates the high power laser

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

pit area and the land drea which are formed on the optical
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t hereby converting into one pit area. In the EFM since the pit a?(gapl:oqzm5
the land area has to be f ormed in a range from3T to 1 IT, the original
EFM data pattern in which the- 5 postscript information 420 can be recorded
beconmes a data pattern such that it has an array of the pit area of 3T,

AT, or ST, the land area of 3T, 4T, or 5T, and the pit area of 3T, 4T, or
5T, and the sumof the pit area, the |land area, and the pit area is equal
to or |ess 4h3m 330Tin pecohdatbepuaistts suchtam BPRISildit 1288t a thae thigh pover

| aser beamis irradiated to the |and area of the EM data pattern of such
an array and@FRPYERMnEaL ing date onecpdtgadeac thattHdh@&FMhaliadeat t ern
becones one pit. Specifically speaking, as an original EFM data pattern in
whi ch such T¢Rdig@red pesthe|and :mngrehasate bheféoheduima tramgeat t er ns
and each of theg&pggﬁHPe rewitten as follows. (1) An EFM data pattern of a

3T pit ared ™ % &82 onhginad i dadrenat sesntin ovtel T thiet . (2) An
o Gor to ROt (afoRRAERRRAE SRR 8 HeaPraca baRamen endarasT | and
area | anpachd hesnts 2EpS fal LI loe (DA, S dote pattern of o
'S set to atr T W A AS e el ST S Beatealy Bna
area, 27 Oof BEC 430,05r-§i',19nd the sum of the pit area, the land area,
and the pit area is equal to or less than 11T. In the
10 postscript apparatus 200, the high power laser beam is
irradiated to the land area of the EM data pattern of such
an array and the EFM data pattern is changed so that the
whqle pattern becomes one pit. Specifically speaking, as
an origin;l EFMdatapatterninwhichsuchachangeis possible,
15 there are the foliowing ten patterns and each of them can
be rewritten as follows.
' (1) An EFM data pattern of a 3T pit area, a 3T land area,
and a 3T pit area is set to a 9T pit.
| (2) An EFM data pattern of a 4T pit area, a 3T land area,
2-0_ and a 3T pit area is set to a 10T pit.
(3) An EFM data pattern of a 5T pPit area, a 3T land area,
and a 3T pit area is set to a 11T pit.
(4) An EFM data pattern of a 3T Pit area, a 4T land area,
~and a 3T pit area is set to a 10T pit.
2-5 . - (5) An EFM data pattern of‘d 4T pit area, a 4T land area,

and a 3T pit area is set to a 11T pit.

(6) An EFM data pattern of a 3T pit area, a 5T land area,
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15 20 25 and a 3T pit area (7) An EFMdata and a 4T pit, area (89715]’50%
data and a 4T pit area (9) An EFMdata and a 4T pit area is set to a 1IT
pit. pattern of a 3T pit area, a 3T land area, is set-to a 10T pit.
pattern of a 4T pit area, a 3T land area, is-set to a 11T pit. pattern of
~a 3T pit area, a 4T land area, 1is set to a 11T pit. (10) An EFM data
pattern of a 3T pit area, a 3T land area, and a 5T pit area is set to a

11T pit. |andhe osramilte adleaFiig sot it bha1popkion conprising the land area
of the 3T pit area, 3T land area, and 4T pit area shown by ellipses, by
executing the(pbst'scEFMtdgranpasterhomot he3T grid area, of 38TLdya bireapost scri pt
apparatus 200, the pit of 10T is formed. The third postscript information
recording amst BodTapddr direg ts ské toventdBnpuitll now be descri bed.
According to the third postscript information recording nethod, in a
manner sim | a8} o AmBFYRfiRirpssesnrafpr 4T pidr asesom BEcand ageart hod, the
EFM signal in which the information data has been nodulated is fornmed in
t he? and a 4T pit area is set to a 11T pit.
{9) An EFM data pattern of a 3T pit area, a 4T land area,
and a 4T pit area is set to a 11T pit.
(10) An EFM data pattern of a 3T pit area, a 3T land
area, and a STtpit area is set to a 11T pit.
10 In the example of Fig. 5, in the portion comprising
_ the land area of the 3T pit area, 3T land area, and 4T pit
area shown by ellipses, by executing the postscript process
to the land area of 3T by the postscript apparatus 200, the
pit of 10T is 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
mpdulationsignaltransmittingapparatus100andtheoptical
disc 340 is formed. In the postsdript apparatus 200, the
- EFMdatapattern formedbythemodulationsignal transmitting
apparatus 100 is referred to and the informatiom 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,
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nmodul ation signal transmtting apparatus 100 and the optical di sc0 %Q@Cizawf’
~fornmed. In the postscript apparatus 200, the EFM data pattern forned by
the nodul ation signal ‘transmtting apparatus 100 is referred to and the
information data is recorded so that an error is generated in the EFM
signal in an arbitrary interval in accordance with the postscript

I nformation 420. 28 Fig. 6 is a diagramfor explaining the third ‘
postscript informati 849%-efoig Agdiegrenr AexoedPAgindnghhei fdhdi on. In the
nmodul ation signal transmtting apparatus 5 100, by executing the EFM
nodul at i on POSUSRE 1P&pBEAEBALLAR oF ee T SH A et neh Ao ddada tpat P8 n i s
formed and_.sent  .to the postscript apparatus 200. In the postscript

appar at us 200°"*H#E8PEFM data pattern is stored into the rmodul ation

afor el on stor1 10 Yo g Wgu T EEHL S 05 e Do BigRE ™S o
\ | |
R UL PR b 100 980 6 bLsal ot ne MRaLa,2a0 |2 o,

correspondg ntr@rhieiBAr kPR Séﬁamﬁfhyahhs.ﬁétﬁékhp§§;éd}déagang-séﬁtthe
postscript control unit 220 of the postScript apparatus 200, the EFM data

held in theo madubakitaRriptoapBh-aBust 20609 1 thl Hbdissdefrred to and the
information data Is postscribed so that an error is generated in a

pr edet er m apgairatasvabo, Thhe EFMedsth padt@bnbessetotedaines btheary
interval, that is, a continuous interval or an interval which is selected
i n accor dameduhathonpirfierwatiordstconihg iwmnist 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 i;‘i Fig. 6. 1In the ?oétscript control unit 220 of
the postscript apparatus 200, the EFM data held in the
modulation information storing unit 210 is referred to and
the information data is postscribed so that an error is
generated in a predetermined interval. This interval can
20 be set to an arbitrary interval, that is, a continuous
interval or an interval which is selected in accordance with
predetermined conditions.
In the example of Fig. 6, since the information
bits are equal to "0", as a result of the EFM mc;dulation,
- 25 - an information-bit interval of 4T =0, 3T = 1, 4T = 0, and
6T = 1 is formed. By performing the postscript process to

the portion of 4T = ¢ in the information bit interval, they
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“In the exanple of Fig. 6, since the information - bits are equal tc?%@'ﬁcw
a result of the EFM nodul ation, 25 an information bit interval of 4T = 0O,
3T =1, 4T =0., and 6T = 1 is forned. By perform ng the postscript process
to the portion of 4T = 0 in the information bit interval, they 29 0 7 DEC
2005 5 are changed to IT =0, 2T =1, and IT = 0. That is, a pit
corresponding to 2T = 1 shown by a hatched region is postscribed to the

| and corregpnghRfqhe ¢d v @ Retyeen {h hiS_CQrr nding_to.3T = 1 and
6T = 1. As mantiongd above, since thef'E%ﬂcﬂétsr be@h e%{r)agcdé"‘tsérﬁiﬁé so as to

satisfy theozeedbbhalfgOto THIN==13FnoaRdp Bzt ditda ME§HoH el NVer ting
Intervals are changed to IT, 2T, and IT,iTan EFM er(?or ?sogensérat ed. In the

post scri pt peerstelibedito 25@, 18He AP ndf €0 IENEr fbRGEwk@n! fn& Pplurality
of predetermined intervals in accordance with the postscript information

420 or not pissdoscrespoaliendg toherebylcamdret |+ ng, t he postscript process.
That is, on the reproduci ng apparatus side, whether the errors have been
gen8rated in certai nApriedet tonedeabovet er yithse orheFN Shad Shelat ect ed,

t hereby obtaining the postscript information 420. For exanple, the case
where the EFP@?WL‘“‘Q@%‘S@Q 8¢ to sabighy the conditionadf [Tmimase3™here no
error is generated is assuned to be 0. The postscript information 420 is

r epr oduced®Pl TH%ehddice ¥Bien Hieplaventangr 1nberyvieds oire hehangast . Al t hough

t he enbodi nt_h been_ described with respect to the case of generatin
t he EFM er 8r§Ta?§%'r a3l af'i, an EFM error isp generated. In the g g

postscript control unit 220, whether errors are generated

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

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

| dependence on the pPresence or absence of the error.

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

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

recorded in accordance with the conventional -standard.
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kind of error can be generated. For exanple, the postscript procesg7cneﬁpg@5
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,

t he postscript information can be also recorded onto.the optical disc
recorded in accordance with the conventional -standard. 30 The fourth
postscript information recording nethod according to the invention wll
now be described. A&Berépugthopohtséoipthipbetmatiph rederdmidon recording
met hod, the EFM_signal _.in which the EFMerror is generated 5 in an

arbi trary PREBPYRCEHPTEkRT BN Hhgddivemsdirmyddilanpunbe ofesdeibed or mat i on
data is forned in the dul ation signal transmtting apparatus 100 and the
opti cal - di 8E°3581B4 VWJ%%? e - posit§RaiPhainbesnatdedr veepidit®r med. | n

t he postscy] appar 200, .the EFM data forned by the nodul ation signa
10 transm’g‘%?%%da%gher %ﬁéﬂ%ai‘sﬂi &E&%Hhﬁo“l%&r’tﬂ?@ LAfoeReEate? data is
recgrded sg_t or_in_th [ tr i.nterval is correctly

recgver ed |£Ir11 %ﬁ%g?’ggﬁ%%g’vé?ke%ﬂ%fﬁ%;?bgrl’?%@/ sL903dy HRPR IO LR i Her eby
formng t | G j - 320 i . ' di agram f.0 xpl aining the fourth
15 postscbﬁﬁén?'gtfﬁg{tniﬁgﬁgge%%? ?Lr?g%?r}é@ﬁg %%glgrﬁ?ﬂﬂi?glgﬂesw ntion.

According ¢Laidribt £ APEEDEARESNAMD af cifiCop RO Bl 7 gAY (BANSM LLing

apparatus 100 side, postscript relate ormation 4 such as

condi t i onsth@BFistiehudhastiden F060F 6@ irfdG ke p@ﬁttﬁ%rﬂo%ttéalficoytﬁation 420
IS preset into the nodul ation signal transmtting apparatus 100. The

nodul at i oreppHErTE: 200, f dierERY datd th2ted by e MBdULatioN sSighal
transmtting-apparatus 100 provides a
10 transmittingapparatus 100 isreferredtoand the information
data is recorded so that the error in the arbitrary intjarval
is correctly recovered in accordance with the postscript
information 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 franSmitting apparatus 100 side, the
postscript related information 410 such as conditions,

20 inferval,etc.forrecordingthepostscfiptinformation420
ispresetintothenmdulationsignaltransmittingapparatus
100. The modulation information forming unit 120 of the
modulation signal transmitting apparatus 100 provides a
bla_mk interval (interval where no pit is formed) for a part
.25 of the EFM data upon modulation regarding the postscript

related information 410, that is, the information data of

the interval where the postscript process is executed, and
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bl ank interval (interval where no pit is forned) for a part 25 of QL@E@F‘W&
data upon nodul ation regarding the postscript related information 410,
that is, the information data of the interval where the postscript process
I s executed, and 31 forns the EFM data such that the EFM error is
generated. In the exanple of Fig. 7, an interval of 2T = 1 is set to a
position after the blank interval of 8T = 0 and the EFM signal such that

t he EFM er rimrniss thenBFHt @dtassfohmedat THige ERMleraalr dissgetlesatedst er 320 is
formed on the basis of the EFMsignal. The optical disc 340 is formed by

t he opti calln dihecedamplenst 7fi®207, @n tinkegphilcaf 2T st B4l setpite
corresponding to 2T = 1 is formed. In the postscript apparatus 200, the
postscri pt @ pesi&iapedf tor otathicnk imtiervedf ofr 89 + @ and tthe BEMt scri pt
process is executed so as to correct the EFMerror in _accordance with the
post scri pt Sy9¥Gndech ihatothe Eitherrexaipiaensrated iy fanmadthe Theerval of
4T, a pit is _postscribed as shown by a hatched regl on before the pit which
forfls 2T 19BFifal disepit %é'}?g?tr?d: 0_if formed ongth tBEM error

t ln th t trol t he EEM
e corr ccttl Phober DA BpEg @%b%%#@%fg%ﬁ%%gpﬁﬁg@ ou§[§°LZen
f d t t 0
i sori m narad? | %%28‘6‘9%% 0329“‘3 70 gt PR Bad i Lol

the. reprogdeiRgpdRR2ngt U8 Her - ¢psdepiRgat he postscribed optical di sc
350, whether the EFM efror has been generated in a certain

predeternmi ned' intervah €He PelstistrdgiteabparathBeI@PY tolt pbatsaripe
postscri-pt information 420. For 25 exanple, by allowi ng the case where the
EFWDerror related information 410 is referred to and the postscript
process is executed so as to correct the EFM error in
accordance with the postscript information 420. In the
example of Fig. 7, in the interval of 4T, apit is postscribed
as shown by a hatched region before the pit which forms 2T
]_.5 = 1, thereby changing 2T = 1 to 6T = 1. Thus, the EFM error
is corrected. In the postscript control unit 220, whether
the EFM errors are corrected in a pluralityof error intervals
which have previously been formed in accordance with the
postscript information 420 or not is discriminated, thereby
20 cﬁntrolling the postscript process. That is__, in the
reproducing apparatus for reproducing the postscribed
optical disc 350, whether the EFM error has been generated
in a certain prédetermined' interval or not is detected,
thereby obtaining the postscript iﬁ_formation 420. For
25 example, by allowing the case where the EFM error is not

corrected to correspond to 1 of the postscript information

. and allowing the case where the EFM error has been corrected -
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corrected to correspond to 1 of the postscript information and alqc?)VQ%ME’
the case where the EFM error has been corrected 32 0 7 DEC 2W5 to
‘correspond to 0, the postscript information 420 is obtained in dependence
on the presence or absence of the error. The fifth postscript information
recording nethod according to the invention wll now be descri bed.
According to the fifth postscript information recording nethod, in the
nodul ati on E?gﬂ%r%mﬂwﬁﬁq ithg thepeerstiaer o0, infeem@Etmog g?dl isuch t hat
predeterm ned data. is generated:Ln the EFM data corresponding to the inf
ormati on looetﬂié?la“‘?‘?n g G%@@@ld&nrﬂené’& theePygarengefopraReenemd Hdeopt i cal
disc 340 in_which the predeterm ned data has been recorded is

manuf act ur et~ 1h" t he postscript apparatus 206, the postscript process is

executed so as to rewite.. a_in.an_.arbitrar rea where the

predet ermi ned data h\gsh%é%é%&’eé’é’ Jeg T H‘r‘fg)é%%&ﬁ@er\ﬁcpﬁdﬂﬂg post scri pt
i nf of mat i on,&dQ, i | I s. fprned. Far exanple, in the
sig%l forrrqnat ofdﬁ%o%?nggmbdggérgﬁg‘gn?%gﬁ%%ig,n?%ebes (oo} Sdof one
synbol is recorded iRk . e odj f. Q8. [
collected, 20 theretfg: for#inr?g%SngB%uggo ?lng)o%?%g .lpI%i éilgfgglﬁ%tgo‘ﬁ

construct i aralortiiagy adtblod,nans ¥heOM-AH1RAGk sTBRadatR3anghi8thhls is set
toP, Q R S T, U V, and W respectively. For exanple, l%y ‘présetting

al | data i mpgdmtRist DOUN AitEnBEMSsigal Wiiclgthhe R «dwnnetinad aakkp t he
subcoding block to 0 25 and by presetting only the Q channel data to | or O
i n accor ddscgengratedin fbst R0 dptaicoirresponddngttretp@ 4 hEorinat ion
10 data in a predetermined interval is formed, and the optidal
disc 340 in w_hich the predetermined data has been recorded
is manufactured. In the postscript apparatus 200, the
pdstscript process is.executed S0 as to rewrite data in an
arbitrary ai:ea where the predetermined data has been recorded
15 in éccordénce with the postscript information 420, and the
optical disc 350 is formed.
' For example, in the signal formaﬁ of the CD, as
described in Fig. 2, the subcoding of one symbol is recorded
in one frame. The subcodings of 98 frames are collected,
20 thereby forming one subcoding block. Fig. 8 is a.
constructional diagram of the subcoding block. The data
of 8 bits is set to P, Q, R, S T, U, V, and W, respectively.
For example, by presetting all data in the P to W channels
excluding the Q channel data in the subcoding block to 0
25  and by pre.setting only the Q channel data to 1 or 0 in

accordance with the postscript information, the postscript

information can be recorded onto the optical disc. That
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informati on can be recorded onto the optical disc. That 33 0 1 DEg ?295§ %Og‘f’

- either a state where 8 bits of Pto Ware set to (00000000) or a state
“where they are set to (01000000) can be selected by the postscript

process. Fig. 9 is a diagramfor explaining the fifth 5 postscript

i nformati on recordi ng nmethod according to the invention. After the

nodul ati on bsy t he nmodul ation signal transmtting apparatus 100,

i nf or mat i or-Sda®hther grikate where BhithetfR bedbnre sedrie 6A0PR088P )t 0 40h

((01000000) in the 10.pattern of 8 bits). 14 channel bits of the_EFM signal

cor r espondPigt - Ath YAFE esEreY S‘r(eoi%l*&)dfé(?f@@)o.o)l‘F\an&’(?r?%%ﬁﬁﬁﬂgnce to

those 14 ¢ | bits.. Ri. re formed on the optical disc 340. In the Q
channel da’?%ngslet E)lossscsstcgcd“é,% %5§Fe§§'bi ts of the subcoding bl ock are equal

to 1. 15 In the post gl py ggpgra&gﬁa ggoggg#?%&%g{ié%%e%%ﬁ S is

executed so that arbitrary bits anp nel data
aresset to | r | t S | i nforoation, 42 '

Speci fi cal Pgsgggﬁ%ﬁggﬁ?ﬁgm&%%@ér%%m | séﬁ%ﬂ;{(ﬂda{&gg:ogg&#lﬁetﬁagﬁebet ween
the pit of id¥eA@iand the pit of the margin bits, thereby formng the pit of
6T. The EFM data after conpletion of the postscript process
becones(010010001000@&xer! theohc@spaBLsnt By0Bhe | HodhiBa€86€ sOfnde data of
8 bits. That is, the Q channel data is changed fromO to 1 by the

post scri pt tproemisting sppsratamdi0),96n2brivationfdate i@ phasael sdata can be
set to arbitrary data and the postscript information 420 can be recorded.
Par t i cul ar Fhatsthe subeeddngceen tipndisaset tthd0bhathIE athein the

10 pattern of 8 bits). 14 channel bits olf the EFM signal
corresponding to 40h are set to (01001000100100). 1In
correspondence to those 14 chénnel bits, pits are formed
on the optical disc 340. In the Qchannel dataat this stage,
all 96 bits of the subcoding block are equal to 1.

15 | | In the postscript apparatus 200, the postscript
process is executed so that arbitrary bits among the 96 bits

V'of the Q channel data are sét to 0 in accoi:dance with the
postscript information 420. Specifically speaking, the
laser beam is irradiated to .thé land between the pit of 3T

20' and the pit of the margin bits, thereby forming the pit 6f
6T. The EFM data after completion of the postscript process
becomes {01001000100000). It corresponds to00hinthe case
of the data of 8 bits. That is ,.the Q channel data is changed
from 0 to 1 by the postscript process. In thirs manner, 96

25. bits of the Q channel data can be set fo arbitrary data and
the postscript information 420 can be recorded. |

Particularly, since the subcoding data of the channels other
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- 34 0 7 DEC 2005 than the Q channel is not changed, only the Q chaéh%PEgép%
can be changed. Besides the exanple of changing 40h to 00h, 47h can be

al so changed to 07h, The invention is not limted to the enbodi ments 5 or
the Iike of the invention nentioned above but various nodifications and
applications are possible within the scope wthout departing fromthe
spirit of the invention. For exanple, although the nolding and film

form ng appagat tise ARBahie1PV6ECE idianyear ahly tisy @) keanneongitacted as 10
di fferent apparatuses in the foregoing description, the postscript

appar at us can techhagedsscidd bikd mhe dsteenpicd df dhamyichd 4 0mtfood 0l NQ
apparatus. Further, it is also possible to provide a plurality of
post scri pt 4@dppeant beeglandchangaletot @@hpost scri pt processes in parallel.
Al though the pits 15 are formed by the high power |aser as recording of the
“postscript informati8heiinvertidnve desckipiien, td thesembadimemksi ble to
construct in a manner such that a change in reflectance is caused on the
surPace of OFhEbgpltikalofidie yardon gensdaeed goereahat el ise opti cal
disc is 20 rggroduced by the reproducin aggaratus,_a reproduction signal
which is eBBGELGatHENP AR APRIGICATHARS 2 BRSEPhE ¥ 1ABIPENS $CLMRe opt i cal
disc formn system of the Lnvention, .the pastscri,pt informtion
. nmodul at ed W%tgoﬁgn‘ﬁ%?m&ﬁ??a#r?%%thee éfp&rrﬁ'g;t ogffs t?‘ﬁ‘elF‘XFBFFrﬁpi‘or#% data can
be recordeg LR ige f{ﬂg&?ﬁléﬁgi | 5:QJ Q EOE H ' &F 5§¢§@ nd film
. X ; di n £b @
-forn1ng_appara?us. éﬁ menti oned abovéf acco?glng ?% _ﬁe ven%lon, t he
postscrlpta§§ the postscript apparatus have been constructed as -
10 different apparatuses in the foregoing description, the
postscript apparatus can be also assembled into the molding
and film forming apparatus. Further, it is also possible
to provide a plurality of postscript apparatuses and execute
the postscript processes in parallel. Although the pits
15 are formed by the high power laser as recording of the
postscript information in the above description, it is also
possible to construct in a manner such that a change in
reflectance is caused on the surface of the optical disc
by the high power laser and, when the optical disc is
20 reproduced by the reproducing apparatus, a reproduction
signal which is equal to the pit is obtained.
As described above, in the optical disc'forming
system of the invention, the postscript information
modulated inamanner similar to the format of the information
25 data can be recorded to the recorded optical disc formed

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

above, according to the invention, the postscript
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07DEC2005 i nformation can be recorded to the recorded optical di sc(l ?fm
in the optical disc producing step simlar to that of the existing system
Since arbitrary information can be used as postscript information, for
example, 5 identification information can be recorded to the optical disc.
Thus, use applications of the optical disc is widened. According to the
invention, there is an advantage such that there is no need to change the
exi sti ng optiiermali ben praodine mgcostied. tbuthbherecth@e® ot dnladiaat age such
that the 10 postscribed information can be read out w thout renodeling the
r epr oduci ngE ApRe diusher ontiagl Aspe aradusiinguistepndimi har clonpatatbi | ity is
not lost. 36 CLAIMS 1. An optical disc nmedium having a substrate on which
a shape accr diffy o¥d-sting s¥sdemon PRae ekl brawy pinfornatdde eam ned

nmodul ati on et hod, has been formed and a coating 5 filmformed on the
substrate, RheétEth 3 REHGHRARY Agformatian i £95aeHample . .provi ded and a
predaetern‘i r}_edd l_1q:rc$Is§.scri.pt i.nformas:i.on has been recorded into said

no- fodul at iNG 1 Aeerr TPy PECEPAFAGR tak P& degocdsd kY the oRtiicet said

pr edet er m d i d,_.10 2 An.optical disc nedi,ym according to
claimi, mrhg%gpr)] Eég%d%rﬁr%@ TR %éit?er?é?%qan]f Jr"?‘r‘éiLFB’r’r%eé‘?%An opti cal
di sc nmedi URRALSAH t - al : i .sal d_i.nf ion.data.is
secondary ;ﬂnfornéq%d;gofﬂg}éégﬁ%gf?%%ﬁ& (%%ﬁrggfiqgigrstg%%esdfcuhm%éggordi ng to
claimil, whgiegiellisho n@ledNRSEsan§dtnkM:aId@N Wt Sl §¥sc producin

i dentsificationinformation. 5. An optical di'sc nedium ﬁaw ng a sHbst rate on
whi ch 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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a shape according to information data nodul ated by a nodul ati ng rPeI@cE@ 208
which a mninmuminverting interval and a maxi num inverting interval have
been specified has been forned and a 20 coating filmfornmed on the
substrate, wherein predeterm ned postscript informati on has been recorded
into predeterm ned recorded information data by recording it to said
coating filmso as not to infringecthgisrule of said mi nimuminverting
interval and said maxi mum 25 inverting interval. 6. An optical disc nedium
according 1o cl ai m5anwhetiesh disei medinfrohawtnicn datsarase na vhick ormati on. |
i 37 070EC2005 7. An optical disc nmediumaccording to claimb5, wherein said
i nformati oa sl issceedbrpamoy ai hfbrmmttiion flara Snccipdeted by & An opti cal
di sc medi um according to claim5, wherein said postscript information is
di sc i dent PFédettaronned mosidat i o medhodhagpernfodnet ahedi GAFRERA ng a
substrate on which a shape according to information data nodul ated by a
noddl at i ngtiHetHE@eRnOhF i SEPHF R FRMm™PRY &+ i ng i nterval and a maxi mum 10
inverting interval have been. specified has, been_ f rlmad and coating film
formed on the substrate” ‘é]rae'ngi"étaee"iV@?LanShBﬁr’bJo%t é’c?fop‘{lqe?iif%? tion has
been recorded into a i.ned J 0 . f tion data
by recor di A A ore B BESHTReR 1 is i Eay e CF gAY BALE

said no-modulating interval by recording it to said ccating

film with said predetermined modulation method.

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

said information data is secondary information for control.

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

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

said information data is main information.
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15 detected upon reproduction. 10. An optical disc nedium accordi r%?@cECZIlﬁb
claim9, wherein postscript information which infringes the rule of said
m nimuminverting interval and said maxi numinverting interval is
recorded, thereby allowing the error to be detected 20 upon reproduction.
11. An optical disc nediumaccording to claim9, wherein the postscript

information, is recorfgdps9cdhalsd Meai el E@Foid nded£E61£iGh $IPARe F&RYr oduct i on by
an error correction code which is applied to said infornmation data. 25 12.

An optical disc nedi s @cassahdigohaiataal MsQconbierei Afotnmtdandtqr edet er mi ned
interval, said postscript information is expressed by a conbination of a
portion wheset:38..0 7 DEC 2005 5 said error is detected and a portion where
no error is detected. 13. An optical disc nmediumaccording to claim?9,
wherein s&id infornftcphidat dissmediun ¢ edoidiagi tonclaiq S Avherstincal di sc

medi um according to claim9, wherein said informatjon data is secondary

i nférmation for cont?dtd POIGSCIARtORHECERAL Y7 R d S FFCUIAAC A6t R P o claim 9,
wherein said postscript information is disc identification information. 10
16. An opt P48 nedi um havi ng a substrate on which a shape according

to informajion data godylsted by g mmdnlating methed in which,a minimm
inverting Thterval and & axT UM T nvert i ng 1I’nt erval have been specified

has been forped. and,2q; £9@biiRGofhd fDhALEON 0% 1R aSHPS b Ak B2 MRLT €1 N

method in which a minimum inverting interval and a maximum
10 inverting intexval have been specified has been formed and a
coating film formed on the substrate, wherein
predetermined postscript information has been
recorded into a predetermined interval of recorded information
data by recording it to said coating film so that an error is
15 detected upon reproduction.
10. An optical discmediumaccording to ¢laim 9, wherein
postscript information which infringes the rule of
said minimum inverting interval and said maximum inverting
interval is recorded, thereby allowing the error to be detected
20 upon reproduction.
i1. An optical discmedium according to claim 2, wherein
the postscript information is recorded so that the
error is detected upon reproduction by an error correction code
which is applied to said information data.
25 12. An optical discmediumaccording to claim 9, wherein
in said predetermined interval, sald postscript

information is expressed by a combination of a portion where
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15 after error information which infringes the rule of said i ni ufrPEC 2005
inverting interval and said maxi muminverting interval was recorded in a
predeterm ned interval, information to correct said error information so
as to satisfy said rule has been recorded in such an interval by recording
it to said 20 coating film 17. An optical disc nediumaccording to claim
16, wherei Baid Brs&it 6splc@deted naedpd it iematteresmd drsec ondaryctédif ormation is
expressed by a conbination of a portion where said error information has
been recordad and a porbtbdcaitésemn@8ipostserdipty tntbrimdi shetoircorrect said
error informati on has been recorded. 18. An optical discnedi um according
to claimi16, whereins@d QirfopEet OO atai dsi Mot iafeshatdama i s main
information. 19. An optical disc nmediumaccording to claim16, wherein

sai d inforkftion datd®PBtsetbA#EF FeihfBARBRTOMY bt CoMft Folflersimo.  An

optical disc nmedium according to claim 16, wherein. said pastscript
information is disc T EFF?E%R§¥WFS%?ﬁb?ﬁﬁf?Bﬂ?réi? %ﬂmﬁﬁfpéglrdisc medi um

havi ng a subséng;e on which a shape according to nodul ated information
data has b&BW-TU 40 forned and a coating filmformed on the substrate,

wherein  kpown data haspbeeis becondatut DofotuRiel el ficd LACALLON, a part

of said known data is r y recording It to sald coating film and
desired information §$;idg69t8€dipt information is disc identification

information.

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

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

20 coating film.

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

information is expressed by a combination of a portion where

said error inforﬁation has been recorded and a portion where

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

18. Anoptical discmediumaccordingtoclaimlé, wherein
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5 in accordance with whether the rewiting has been performed 10 o‘“r&ﬁc. 2005
22. An optical disc nmediumaccording to claim?21, wherein said information
data is main information. 23. An optical disc nmediumaccording to claim?2l,
wherein said information data is secondary information for control. 24.
An optical disc nmediumaccording to claim21l, wherein said postscript
information is di sc isdédtifi@atitann daforisanbon. idfordGtioA data recordi ng
met hod of forming an optical disc mnediumhaving a substrate on which a
shape accorfdi-ng to a?lCRF6FAALI BRTEALEN adNddnad ot ad mirte ddteer i ned
modul ati on nethod has, been forned and a coating filmformed on the
substrate, wherein 203 ‘WEORBALICR FAbR LAtEcPaRars ipdeenarign fevvi ded anda
pr edet er m ned po tscript informati on has been recorded into said
no- nodul at FRg Thterval by recording it to said coating filmwth said
predet erm ped nodul at| . A data recordin thod of form ng an
opt igcal di 2?'25 nedi h‘lﬁqgﬁgg?%gggs%ﬁ %Jturmaéfcecogﬁil\r/lvﬁi%gﬁlﬁgg‘ pg%ﬁéﬁb? ding to 41
0 7 DEC 2005 5 i nf or gpid oB.data qodutakad; by 13 Jmdul aling method in which a
m ni muminverting interval and a maxi muminverting 1nterval ave been
speci fied hasoBeanohornmed and a coating filmfornmed on the substrate,
wherein :

21. An optical disc medium having a substrate on which

t

a shape according to modulated information data has been

10
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predeterm ned postscript information is recorded into predeterm n%& DEC 2005
recorded information data by recording it to said coating filmso as not
to infringe the rule of said mninmuminverting interval and said maxi num
inverting interval. 27. A data recording nethod of form ng an optical disc
10 nedi um having a substrate on which a shape according to information

dat a nmodul dbefledyaral ADACH @EiNign@i Mt hethdd onhikkd @ubstrateUMtidPeaRt i ng
interval and a maxi numinverting interval have been specified has been
formed and a coati ngkheodimdasenkeds e recsufied riat @, pwhdsteimibbd

predeterm ned postscript information is recorded into a predeterm ned

i nterval ofof@ebrded Hartorheeignkiatradbya isecewditigni by recsafithcoating film
so that an_error is detected upon reproduction. 28. A data recording

net hod of Fbrifi S§LArFRitreaft i sand A sigdcuif frimasdon Subsepsded on which a

shape according to informatjon data nodul ated by a nodul ating method in
whi ¢h a m'lﬂ: ﬁdﬁQIS?t"Pﬁ& Wh?%?%lt nae’g{rmgrrﬂgrﬁi%wgﬁﬁaé’?&ﬁ%rval Ihave

been specifje 01bas been formed and a coating filmforned on the substrate,
wherein 25 after error informati on which infringes the rule of said

i mum i nyer Ui ng | MSENR) oG Saldh T UL DY PE Lh 09, 42 0., DEC 2005

interval was recorded i h a precieterm ned | nter ormation to correct

said error informati 98 $Qnasrhor S I6fw §§.ilglair,pli%foh§agieﬁlq'rded in such an
interval by recording it to said coating film 5 29. A recording nmethod of

form ng anzepti cal diseptRiluDsdEing & couhshd abel1ein M) Ghe e ishape
accordi ng to nodul at ed

10 said information data is secondary information for
control.

24, Bnoptical discmediumaccordingtoclaim2l, wherein
said postscript information is disc identification
information.

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

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

26. A data recording method of forming an optical disc

25 medium having a substrate on which a shape according to
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information data has been forned and a coating filmfornmed on theuT_DEC?Uﬂﬁ
substrate, wherein known data is recorded in a predeterm ned |ocation, 10
a part of said known data is rewitten by recording it to said coating
film and desired information is recorded in accordance w th whether the
rewiting has been perforned or not. 30. A data recording apparatus for
form ng aniapbimeliondistca medulatdédbyng redalbsir@tre tbndwin ehiahshape
according to 15 a information data nodul ated by a predeterm ned nodul ati on
met hod hasmbeamif dnredt dmal lateosds] mpd el mfiomednoartite dobstyate, wherein
a no-nodul ating interval is partially provided and a predeterm ned

post scri pt DRYE derat srAF Hasdoerh beee drdeddiaidod 2padand guresd i ng
interval by recording it to said coating filmwth said predeterm ned
nodul at i on®RetfodPstrake gdtherféBor di ng apparatus for forning an optical

di di havi ' trat. i ch, h di t i pf ti
oG e Um havi no o SuheL Lk, LS o shane, Becol dina Lo, Y or i on
[ terval and.2 TRl UL ELLLIGLII ebual.c Dpve oED specilg fs been

predet er i poc AOSLBSELRY {1EOLHRL Al ST BRANAEH. chOtuRY del i ned

recorded information data by recording it to Said coating filmso as not

to infringgid e e r@fingainderd NhAWBRdMEE iurd dvetres Mglinaagvsai d maxi num
inverting interval. 5 32. A data recording apparatus for form ng an opti cal
di sc nedi upv havi ng aasidist r@d@-dngwhie ttddao S lfapei o aar b tigatiodidaf or mat i on
data nodul ated by a nodul ating nmethod in which a
10 medium having a substrate on which a shape according to
information data modulated by a modulating method in which a
minimum inverting interval and a maximum inverting interval
have been specified has been formed and a coating film formed
on the substrate, wherein
15 - predetermined postscript information is recorded
into a predetermined interval of receorded information data by
recording it to sald coating film so that an error is detected
upon reproduction.
28, A data recording method of forming an optical disc
20 medium-having a substrate on which a shape according to
information data modulated by a modulating method in which a
minimum inverting interval and a maximum inverting interwval
have been specified has been formed and a coating film formed
on the substrate, wherein

25 after error information which infringes the rule

of said minimum inverting interval and said maximum inverting
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m ni muminverting interval and a maxi numinverting interval have BgeﬁEczum
specified has been fornmed and a coating filmformed 10 on the substrate,
wherei n predeterm ned postscript information is recorded into a
predeterm ned interval of recorded information data by recording it to
said coating filmso that an error is detected wupon reproduction. 15 33. A
dat a recor dnigreppurargsordrd fpamungeanroprétahtexialc nftirmathavi ng a
substrate on which a shape according to information data nodul ated by a
nodul at i ng tRetWNFEGNSMRT SHTaT FHIAHaM PRVEY BEnke isftésfdl saksdraleraxi mum
inverting i,nterval. _have heen specifjed has been fornmed and a coating film
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i nfringes ae rule of said mininuminverting interval and said maxi mum

i nverting interval was recorded in a predetermned interval, infornmation

to gorrect ,gaid errog . i . | .sald.rule.25 is recorded
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having a substrate on which a shape according to nodul ated 1 nformation.

data has begfofwruted @ixh aasrienngofiddmnd o BB Ofy trhen Stiskhase, wherein
known data is recorded in a predetermned |ocation, 5 a part of said known

data is rewnetdugsthpteecaratiedg it to said coating film and desired
information is recorded in accordance wth whether the rewiting has been
performed or not. 45knowndata is recorded in a predetermined location,
10 a part of said known data is rewritten by recording it to said
coating film, and desired information is recorded in accordance
with whether the rewriting has been performed or not.
30. A data recording apparatus for forming an optical
disc medium having a substrate on which a shape according to
15 a information data modulated by a predetermined modulation
methodhas been formed and a coating film formed on the substrate,.
wherein
a no-modulating interval is partially provided and
a predetermined postscript information has been recorded into
20 said no-modulating interval by recording it to said coating
film with said predetermined modulation method.
31. A data recording apparatus for forming an optical
disc medium having a substrate on which a shape according to
information data modulated by a modulating method in which a
25 minimum inverting interval and a maximum inverting interval

have been specified has been formed and a coating film formed

on the substrate, wherein
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ABSTRACT A molding and film forning apparatus 700 nolds a disc Y AN
froma stanper 330 fornmed froman optical disc disc-master 320 and forns a
coating film for exanple, a reflective filmonto the disc substrate,
thereby formng a recorded optical disc 360. A postscript apparatus 200
wites postscript information once onto an optical disc 340 fornmed by the
nol di ng and fil m f or pradeagpaimatiusoFOfcriAgd postsmatiph is fegomdtdon, a | aser
beamis irradiated to a predeterm ned interval of the optical disc 340, a
portion whilghoigrafetespieed ascarged indofvs el dahe kanrepeidialg diksc 350 on
whi ch postscript information 420 has been recorded is formed.

| denti fi cattPof21q fPa AT i DRimuioc RS enalbl s 1BaE M Tpitiealr i ££ 3269t o0 be
identified ,can be &ostscribed. The postscri information is recorded in a

. pt
convent i on&f- B RAE %ﬁﬁ}W9H€Iﬁ6¥F§@PPﬁFlPﬁPéFﬁﬁTFENF?%%?GHﬂ?efgﬁFoduced by an

eXI%tlng r%BEOdUCIngA%ﬁB%{%%%gtding apparatus for forming an optical

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

10 on the substrate, wherein

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

15 33. - & data recording apparatus for forming an optical
disc medium having a substrate on which a shape according to
information data modulated by a modulating method in which a
minimum inverting interval and a maximum inverting interwval
have been specified has been formed and a coating film formed

20 on the substrate, wherein

after error information which infringes the rule
of said minimum inverting interval and said maximum inverting
interval was recorded in a predetermined interval, information

to correct said error information so as to satisfy said rule

25 is recorded in such an interval by recording it to said coating
film.
34. A data recording apparatus for forming an optical
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disc mediﬁm 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 is recorded in a predetermined 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.
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