OPTI CAL | NFORVATI ON STORAGE MEDI UM Techni cal Field The present
I nvention relates to a read-only optical information storage nedi um

I nformati on recordi ng/ and reproduci ng net hods, and a

recordi ng/ reproduci ng apparatus and nore particularly, to an optical

i nformati on storage nedium having a plurality of areas in which data
I's recorded according to different recordi ng nodul ati on net hods or as
different pit wobbl es amPmerhNEORMATMONIRRAGCESVIEDIUMCOr di ng/ and
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I n partiﬁﬂrﬂaﬁor’i tbethg%%maet.s of new storage nedia have to be devel oped

so t hat e new storage nedia are conpatible with or consistent with
exi sting storage nedi a. As shown in FIG 1, a conventional
read-onlé ggtﬂ gaalg‘rgl sc includes a burst cutting area (BCA) 10, a

| ead-in ; user data area 30, and a | ead-out area 40.
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method so as I;l'ﬁe iag‘g&eo_%%nggl@:)da tgpiwt%%iai iin}o¥m\é\4.ti(gnhm%d%rair¥esiandardized and compatible
with one another, rendering them economical and convenient to use. Attempis to
standardize storage media that are not standardized have been made. In particular, the
formats of new storage media have to be developed so that the new storage media are
compatible with or consistent with existing storage media.

As shown in FIG. 1, a conventional read-only optical disc includes a burst cutting
area (BCA) 10, a lead-in area 20, a user data area 30, and a lead-out area 40. [nformation
such as a serial number of the conventional read-only optical disc is recorded as a bar
code in the BCA 10, and conventional read-only disc-related information is recorded in the

lead-in area 20.

Disclosure of the Invention

The present invention provides an optical information storage medium which can
maintain consistency with other types of optical information storage media and prescribe a
recording pattern or recording modulation method so as to improve compatibility with a
drive.



Addi tional and/or other aspects and other advantages of the invention

will be set forth in part in the description which follows and, in

part, will be obvious fromthe description, or may be | earned by

practice of the invention. According to an aspect of the _
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formed in the second area in one of a fourth straight pit pattern and a fourth pit wobble
pattern.

Each of the third straight pit pattern and the fourth straight pit pattern may be one of
a single straight pit pattern, a specific straight pit pattern, or a random straight pit pattern.

Each of the third pit wobble and the fourth pit wobble may be one of a single pit
wobble, a specific pit wobble, and a random pit wobble. The user data area may include a
plurality of basic recording units, and run-ins and run-outs that are respectively located
before and after the basic recording units.

According to ancther aspect of the present invention, there is provided a read-only
optical information storage medium including a plurality of areas in which data is recorded
in the form of pits. The pits in at least one of the plurality of areas are formed by a
recording modulation method different from a recording modulation method used to form
the pits others of the plurality of areas.

The plurality of areas may include a burst cutting area, a iead-in area, a user data
area, and a lead-out area. A recording modulation method used in the burst cutting area
may be different from a recording modulation method used in at least one of the lead-ini
area and the user data area. The recording modulation method used in the burst cutting
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Accordi ng to anot her aspect of the present invention, there is
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recordmg data in one of a plurality of areas using one a first pit pattern and a first recording
modulation method, the first pit pattern and a first recording modulation method prescribed
by the medium; and recording data in at least one of the other of the plurality of areas
using one of a second pit pattern and a second recording modulation method. Only the
second pit pattern is used to record data in the at least one of the other of the plurality of
areas when the first pit pattern is used fo record data in the one of the plurality of areas.
Only the second modulation method is used to record data in the at least one of the other
of the plurality of areas when the first modulation method is used to record data in the one
of the plurality of areas.

According to an aspect of the present invention, there is provided a recording

apparatus for use with a read-only optical information storage medium having a plurality of

areas, including: a recording unit which records data on the plurality of areas; and a
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recording data in one of a plurality of areas using one a first pit
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FIG 1 illustrates the overall structure of a conventional read-only
optical information storage nedium FIG 2A illustrates a pit row
having a single straight pattern; FIG 2B illustrates a pit wobble
having a single pattern; FIG 2C illustrates a pit row having a

speci fi g5t haldMioRaF i B 2D illustrates a pit wobble having a
speci fi ; Ustrates a pit row having a random

straight; FI EG.AAlgstrates thaowsral shreturmein eonvantions! seaconlyapline inéarmation

FI GS. 3%&5@@}@@@, 4A, and 46 illustrate a pattern of pits forned
in each area of an optical information storage medi um according to an

enbodi ment oFIG. 2 ilwstratasta pibrnhaving a Bing: steighimatteB; are views for
expl ai ni ng aFRﬁ. 'quﬁl?s%ra@sdéj E@WOBE'IerFER/mg% single pattern; .

FIG. 2C Hlustrates a pit row having a specific straight pattern;

FI1G. 2D illustrates a pit wobble having a specific pattern;

FIG. 2E illustrates a pit row having a random straight;

FIG. 2F illustrates a pit wobble having a random pattern;

FIGS. 3A through 3D, 4A, and 4B illustrate a pattern of pits formed in each area of
an optical information storage medium according to an embodiment of the present
invention;

FIGS. 5A and 5B are views for explaining a bi-phase modulation method;

FIG. 6 illustrates the overall structure of an optical information storage medium
according to another embodiment of the present invention;

FIGS. 7A, 7B, 8A, and 8B illustrate a pattern pits formed in each area of the optical
information storage medium shown in FIG. 6;

FIG. 9 illustrates a recording pattern of recording units, run-ins, and run-outs in the
optical information storage medium shown in FIG. 6;

FIG. 10 is a schematic illustration of a recording/reproducing apparatus according to
an embodiment of the present invention; and

FIG. 11 is a block diagram of a recording/reproducing system according to an

embodiment of the present invention.

Best mode for carrying out the Invention

Reference will now be made in detail to embodiments of the present invention,
examples of which are illustrated in the accompanying drawings, wherein like reference
numerals refer o the like elements throughout. The embodiments are described below to
explain the present invention by referring to the figures.

An optical information storage medium according to an embodiment of the present
invention is a read-only optical information storage medium. The optical information
storage medium is divided into a plurality of areas according to function or use purpose. A

recording modulation method or a recording pattern used in a portion of the plurality of



FIG 6 illustrates the overall structure of an optical information
storage nedi um accordi ng to anot her enbodi ment of the present

i nventi on; FIGS. 7A, 7B, 8A, and 8B illustrate a pattern pits
formed in each area of the optical information storage nmedi um shown
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Information on a serial number of the optical information storage medium or
information indicating the BCA 10 is recorded as pits in the BCA 10. Disc-related (or
optical information storage medium-related) information, copy protection information, and
so forth are recorded in the lead-in area 20. For example, the disc-related information
includes information on the type of a storage medium such as a recordable disc, write-one
disc, or a read-only disc, information on the number of recording layers, information on the
recording speed, and information on the size of the disc.

On an optical information storage medium according to an embodiment of the
present invention, patterns of pits formed in or recording modulation methods used in the
BCA 10, the lead-in area 20, the user data area 30, and the lead-out area 40 are different.

The different patterns of the pits formed in the BCA 10, the lead-in area 20, the user
data area 30, and the lead-out area 40 will be described. For example, the pattern of pits
formed in the BCA 10 may be different from the patterns of pits formed in the lead-in area
20, the user data area 30, and the lead-out area 40. Here, the pattern of the pits formed in
the BCA 10 may be a straight pit row or a pit wobblé. A straight pit row has pits arranged
in a straight row and a pit wobble has pits arranged in a waveform.

The pattern of the straight pit row and the pit wobble may be a single pattern, a
specific pattern, or a random pattern. The single pattern refers to a pattern in which pits of
length nT are arranged at regular intervals. Here, n denotes a natural number and T
denotes the minimum pit [ength. For example, as shown in FIG. 2A, the single pattern of
the straight pit row refers to pits of the same length arranged in a straight row. As shown
in FIG. 2B, the single pattern of the pit wobble refers to pits of the same length arranged in

a waveform.



areas is different froma recording nodul ati on nmethod or a recording
pattern used in the remaining portion of the plurality of areas.

As descri bed above, the optical information storage Mediumis divided
into a plurality of areas according to function or use. For exanple,
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arr angedyiefhog. Wavef orm at random



Pits are fornmed in one of the single, specific, and random patterns
of the straight pit row, and the single, specific, and random
patterns of the pit wobble in the BCA 10. Pits are fornmed in a
different pattern fromthat used in the BCA 10 in the |lead-in area 20

and the user adahaif sz‘arﬁﬁe, pits are forndbR Rithe ra'%ﬁioﬁhﬁ%\%érh Bf thkGtradfit ?]lpl'dvﬁ

are formable in the sin pattern of the strai pit rows in t
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wobbl e 'opatp%ﬁe ecﬂo%t%@néﬁrﬁ?m?%oﬂqgrr% fesdn gtﬂ@tﬁ%ﬁﬁﬁa 30. In

particul"a € random pat tern the pit wobble, as
shown in FI GAB!b pmamrfptmahielm diffenent pityeddtarsssinrthy B@Aatl dhd ipaddic areasad),

or increase. Her e, rackin er r - anl is.
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single pattern in the BCA 10, it is not necessaréﬁ o, use the tracking

Sservo. a Difgrent regoreinginoduiatipadnethedsusadie e REA 10, iedsadin areg20,

user da%d%@as%atélaséatdmewﬁ:%wmxp%ﬁ@d 40, but not the BCA 10,
usi ng the DPD net anot her exar& ts are fornable in
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oo RS RS iehdiRl by VRBHeF sl iohe o Sl b e S gen e
pat t er n Hdre} heduiatiai githe phase ola gnmotxéwoBEﬂé kB, beien deberibealn almapiatis er n
of the pit. wobble in GGEt?}‘?ad in area 20, and in the random pattern

of the SiGHRhPE M9 ‘the user data area 30. Di f f erent
recor di ng oo shoin@INn FEG. BB 9F disiedodsndt RafisAwitiin atdieer saribdi F) adbites valie
and the ataaea 30 wi || now be, ex
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30, and Vaite Vel inread, ar@ﬂ fa pit aﬂdm SHRASE SEC FRIEEA e anPerie

met hod o vlljugPhapsr Ag) Aread dependi ng on whether a signal varies within
a predeterm ned peri od P. For exanple, as shown in FIG 5A when the



As shown in FIG 5B, if a pit does not change within a given period
P, a bit of value "0"(or "1") is read, and if the pit changes wthin
the given period P, a bit of value "1" (or "0") is read. In other
words, if a pit is formed everywhere within the given period P, a bit

of value "0" @R 1 Inddil &ndn%ﬁgtguoéﬂ{él daftes'?‘hcﬁrl/ ;naag%;@owgs@"@re&ls& eétm%@n two

within the given er|o val ue is read
The RLL bita@fivalue 68. meradiil mkb@ﬂﬁgteﬁ&wimWimwgl raﬂm |ang the maxigup

bet Weenn‘i.x\‘}%te)apbztﬁit fvﬁﬁ‘!eu‘ﬁ” bétweeh R bn%{& “1“)aé8"§ Gﬁt Fe%pé{){ma Hggr

m ni mum nu e maxi nrum nunber of |tso
two bi t exefmpleaineRLL(1 af)enetuatwnimethed, ghe miniaium nwberewﬂba@aﬁmura

, .at i h h
L T e
7, Tt espeacondiig/to the RbL df 0 nnaduldtienrhethed, when drsiddiate ¢fSh0 180N b8, reodrded

For rod BRENRNA TR B pabB SRR Rl TR VAul 208 yreh &=
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to 811 Ai r| bed in the above exanple, the recording
modul at i96IET9E AP ed in the BCA 101s different fromthe recording

nodul at i on nAhRdsrivzed thaabd@ &@afhd, fﬂheﬂfe%@rcﬁ miol8latise eltiidausati@fthe
30, and the |ead-out area 40. Al ternatively, e recorg]l n dul at R
ﬁ]lg <in area 20, the

met hod (R 19 i6 qifierepidzemithe epceminmmpdylatien meﬂwé*ﬁé&%? 1
recor di N@ePR4tdlAtd 90 JHRtHE tsadusif Grddud. NEitdPeAIvER, tHehchieR rHadatiinea

30, and the | ead-out area 40. For exanple, the recordi ng nodul ation

net hod uBeHoq Hseds the landiiR ageaxd0 D@y ff%’e@ﬂf@'ﬂﬂle l(eﬁordmg RBIBEN on
met hod %ﬁha@s QéedQHfﬂ%@BCfﬁtbeﬁwe G dbﬁ%rééggr&amembataf% 49eEhed

used in the BCA 10, the user data area 30, and | ead- out area 40

may be dixBmpiesitite wep@rrwngq@oﬁ@la&@rdmﬁtjwmgﬂattwe%ﬁwea@éeﬁulhetheé?LL (d,
| ead-i netﬁhﬁfiu%%on meéh?c%&'ﬁ"lé%?bhé)éet]ﬁgthgﬁ iﬁ't?th%' Eéor?ﬁ?%&ddiéhohhﬁetﬁ%ué&

my be to or erent romatrac he pl f or med
the | eadnithe BEA402hoaser datatanea B8enddhe ée@r@a agen 40 may bepdiffespef feamn the

| nf or MRl b S0haRE IR BRI ULAGE0S 0 1d-0.RARLIZ6, erbodiment of the

present I hvention |s into a plurality of areas according to
function or u’staok/pltphpf thet pitsrfornead i th&aBGAdIQTQaYrbﬂmaahtO@F differand rageal
in a por {; tterns
or recor 0al CR% i 8“!“8[;3& %ﬁgrﬁr;lédﬁﬁﬁ Iﬁggﬁﬁlérr?b?ﬁgééc{é&ngﬁﬁpﬁ%g%ga ? !l’etgngb'gf t he
plurality of Amradisal mformatlcﬁnestoagamcbumtdceoﬂder@dmamoﬁ:teeanmemnt btthe

I G b, sk i BRl g @LinBtR pRFART o e BRS¢ e 5N B0 ARt
second qraﬁerr?@ta rqnot@gmyadblatz@mmeﬂnbm usediir fa@uoarun (#fmne plataligr a:farems is
irst.area

accordin ferent nodul atian neth in.th

e secdieraptiton g Baherts on &ordia HReRER athth ireo Ty 4 Bty Bon

random pitheplarality dsftmeﬁ raight pit rows, or the single, specific, or

random pattern of t it bbl es eflr rea 20

formed Pn o 2 Beaiog: Pedpdiin 4re8 70 vk bg SRl b ECh Gty o7 stk efel- fhe

second ajtRér wétBs, as shown in FIG.6; when the lead-in area 20 is divided into a first area 20a
and a second area 20b, pits may be formed in different pit patterns or according to
different modulation methods in the first area 20a and the second area 20b. Pits are
formed in the single, specific, or random pattern of the straight pit rows, or the single,
specific, or random pattern of the pit wabbles in the first area 20a. Pits are formed in a

pattern different from that in the first area 203, in the second area 20b.
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For exanple, as shown in FIG 7A, pits are formable in the random
pattern of the straight pit rows in the first area 20a, and | athe
random pattern of the pit wobbles in the second area 20b.
Alternatively, as shown in FIG 7B, pits are fornable in the specific

pattern of tfpg, %)%e{n?fhgkgs $Hdw gﬁ\ﬁa'fhng afd fo?ha@l(ef?ﬁtr%q%nd&ﬂ%att@mt&?%e

random pattern trai ght he second area

Fur t her staight pihewsi in tlp%ﬁlﬁbar@a@@edand]mtthe ralndom pattasa obthe RbtrWbeéésSlééféﬁ]d
area 20k.ofRy; @e?%ﬁf %ﬁ@@%ﬂ@%ﬁ@s@%wﬂ':ﬁ F@tﬁseﬁﬂéa%mé%enme%gémﬁ@
a are re

and t he ‘user exanpl e, as shown iIn
fornmed ipatiedneof shengfraighiaitirown irnthetthist ayea 2Dganddn the wRgommpatiee Edize 10,

in the %R'?ﬁh{fﬁ'&ogg h?ﬁ@sé’t{onﬁtﬁe§?6t€' ght pit rows in the first area

20a, an e Tan tern o he straight pit rows in the second
area 20b andFulkerusee, tdapa pattern B@d inthesfrshared R0&F bGhes®copdl arsafild may

10, i DRV R P BRACI N BpbebliRnahd €, A7,

20a i N eikbepkpes 'shtbwn efiCe BA, pits aredorstadiindid sipgle pattes ofithe hisaigietqutirdws

ar2 20150 To' Hind RSSO0l R By R Wt Bk i e

di vi dablrgndomt patter ob the@iraighs @ha@@gm thBISESOritBa‘reb@{}b(Hnﬂﬁge userdiatd arcarso.
used ||

t patt -
D Lb- B S Sy FS At PR ers PURRNE IR PRI S PAISTEA] tis e stoapinghe
the | eag@A8\iR theddndAnSatterH éfftﬁé Sfthighesitiowsng tHeokHet &éh@ﬂaﬂ'ﬁﬁih@ﬁﬁeoﬁrce

usable in the sub- areas, or the recordl ng nodul atl qEhods use

the sub-PaHemof iae staighliiyreme i therserad redorth ABd o GIrEDIOSR PAUSTR SR pit

used |n\,w%|£%tﬁ4)u§§rd§{gea,gg@@ in area 20. Meanwhi | e, when data
is recorded in the user data area 30 (shown in FIG 6), as shown in

FIG 9, the dahwanaherexsriel the userdatsdaregay) is df"é‘t%ﬁ‘rl%i“%t"‘(ﬂﬁrtr&c’@?“b'
Run-ins ééa@rrﬁhswgy 9&?&@% zﬁ‘@ﬁfel—é?ﬁ %&%@u&%% ﬁwe@!ﬁ-ﬁfe&@ ror&ﬁte%paatéms

recording unit basi ¢ recording units 33 é
physi calused ms’lhér%lb af@@& @as beE@@r@ntdma pitogHe US@ﬂ ip mee BCRAD orffee lead-in

run- 1 s ofda 99alBbin Py AbAuEHEn ARHHSLEL VsdE B feRbaREr o

reprodu0| ng data in the ecording units 33
dat a i s reewdingabdutationanetheds nsed3m the stuihareag mayhe difigrank frem; agWPDB{«“ﬂQ’le

wr ong p%d&:[dia&{&g rﬁ%{ﬁgéuged 3‘1‘%?(%?&;%% é%g}{ -RAUlS, 88 corrects t he error

so t hat tirve reproduced. Pits
are formabl e Meranwme,rm‘nﬁn dafa Bslresnrtied methemseo data 88a Bf (shmvrsiafeGei.tas

pattern sﬂgw}. hr"{)‘H1 té e §|%Eadgr?5€th s%oreﬁézrﬂrngt‘?i?ﬁtg% R%ﬁ@ 3Plahg

are formne r’an pat ern rag row or
random pammetsrB&éretldJ@tqzﬂ befacebérdoafiter thmbaaus e&coddmgzualtae&S 3ferepthesbasice

-al so forned i t WO,

Fandor gaeterd i pRARE BEGEL B fers, d8edle BeZypBld, refite b hETke. The

35. As aunmeaﬂrpbraj hle ruheutscGilans fopaddueately ré@ﬁﬁlhg iandioe ceprddinireg dats in the

shown in Fl G y  be recor e run-i

o+ deskdpradinRdds 337 18 e RFf Bhs Fdracdn hE e ordhs e

pits Wa}bult?@3$ pr gty thetwreng positios, 16 rummlsmearﬂuhe euri-sut8 35icorracts the error

di fferent téatt%nfriomthaa user, data ac%qa Data is

recor dab“‘lc‘et atdala clyehyrecerdy OrdRBIOgHCSH bl ural ity of areas of an

optical inf 0mtar@fbrﬁiaareagﬁamwmgw&hamearmddtes@rﬁ theaeiabingatiern as

nodul ati on nmet hod from the remainj ng areas of the opti ca}:l St or age

medi um that used in the user data area 30, For éxample, when pits are Hormed in 1he rardom
pattern of the straight pit row or the random pattern of the pit wobble in the user data area
30, pits are also formed in the random pattern of the straight pit row or the random pattern

of the pit wobble in the run-ins 31 and the run-outs 35. As an example of the random
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For exanple, data is recordable in the first area 20a according to
the RLL (d, k) nodul ation nethod and in the second area 20b accordi ng
to the bi-phase nodul ati on nethod. Alternatively, data is recordable
in the first area 20a according to the bi-phase nodul ati on met hod,

and int e d: . i -
accolrdi g&?lzl’t e hsﬁ%@t?rg,% 9%)' Aﬁ&%ﬁ\b rgg? ﬁ%%l%%@r@g%ts %%gtlrgfhlesrun
r ecor datin®e31,ihe besi¢ reoording gaitod% anddloe timepts 85t he RLL (d, k)
dul at i i n; . t.

user dat o ar o Sgnedfitnd, Bt e ARFBRHARRe fitinciiterd he T pdgesiine
Ref er r i riifferentmit@atten fromdhe user defmaneatOschemat i ¢ vi ew of

di na/ . . . ; ical
tor age med: SR SCHC et SBoARN AGEIeS: Ak A WERTor OB EnIBibac

DVD. infornfditionrstarage rmagliure adingq difierentl@0oiding mdddation methodswor the 101
for recording and re%odugi 0 i nf or rrgti on onto and from opti cal
& ek

st or age THEEIR 268° © &?rﬁ%‘?wg Hﬁn?"ig unit 100 al so includes a

beam spl i f t eFod&2arhslepddta igedoatabie indtdifiief atch20hemooreind théide RLD(d,tidne

|'i ght sour 101 and,then reflected fromthe beam jtter 102 toward

e opt SR e BoH O i scom s b aecoi g PR brirse oG ng

t he beanpethed.| Aledragtively autaie réadatidin the @Fst hts& 20a accordifi@to the bi-phase
nit 10 further .incl ot odi

recor di ng/ r eadi ng es, a e 105 for

det ect | rr@oc{lia;@nd@%rﬁpﬁf%'at%ﬁe% ain 200 ghe B_E & Rad ek o werdl
fromt h%\c@@ﬁdlr@ﬁb e RLAGE, N}‘?ﬁ’dd{'ﬁﬂtion methocﬁelfn%_tragt, H&tafd fecofdabld i_h%@ﬁn*sﬁ
shown a bl ock di agram of a_recordi ngélreprodum ng system accord

In to
an enbodiPRAga BIOTHEY 1 BEdREL (dhikbmorRTorEtsp ARd i berReptiTea 20, the
recordi ngLg ‘?@,Cﬂrfglghé Rsér ddla /%Pé!a g0 E&H&Giﬁé E&%e@ﬁ—p}pﬁl@nﬁﬁﬁl@ﬁ&h RgtHgadi ng

unit 10 wites data to and/or reproduces data froma wite once
recor di ng medefgrirgia R 10sthare sphewnw schamatie vigyeof Teenrding/rearing wnit 390

Appl | Ca%ﬂi%ﬁ ¥cords to and Peady #&ﬁ%}n dr%ﬂﬁﬁ%idrgﬁb hibdRPP SUSHPRY, By Py non-
I'n Iu

optical Information storage ne aving two or nore recording

| ayers digniiing ¢xamples apD@HEIRMP. i nf or nati on st orage medi um having a
singl e recoréH i i L

2ppli cabl o 1 qaacrtpresing LTE b wicHes S IBRPLREEE ot B PRkRg o

i nf or matrepredgting ifermesionwmio and fromAptidesterape tedhov 800.aheopcording/reading
| nf or mat, ﬁ”lo%ta‘i’é ﬂ&u%gb%%@%%ﬁéﬂdﬂg%ﬁgﬁggd@ 9% ﬂ%ﬂﬂgb AR brfitted from
recordi ng/ reproducl ng apparatus according to the Gescri bed

enbodi mehe Bghdseurces! 0d aamuidheb rdfleciediranh thee kizany epliiier § 02 sawarditireyoptical t
pattern L ! N j a
brea. A treB A 0. ARELTELAR 158 B0 o SN0 1R s el gonf e

t he opt ibezam splitter #@2.i on st orage nedi um can be used conveniently. In

RRBRAI T B o e e
st or age rgestdedrinformation and an error from the beams reflected from the optical storage
_ medium.
Referring to FIG. 11, there is shown a block diagram of a recording/reproducing
system according to an embodiment of the present invention. The apparatus includes a
recording/reading unit 10 and a confroller 20. The recording/reading unit 10 writes data to
and/or reproduces data from a write once recording medium 30 that is an information

storage medium.

Industrial Applicability
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Al t hough a few enbodi nents of the present invention have been shown
and described, the present invention is not limted to the
above-descri bed enbodi nents. Instead, it would be appreciated by
those skilled in the art that changes may be nmade in these

enbodi ment s wWhihpedent BRBAANE sbpRBLI® d?lrd;ﬂ‘:%hinﬁi%ﬁnm QBiagbtméHlurh Mving
i nvention, the scope of which is defined by the clains and their

equi val dWp&r m@mquilng laxerscq wellies inpruppikrbinipsmplion Biosags mediym having a
read- Onlsvng@eoﬁécsﬁzlmg tafyef nﬁbtmsm Wy, qg@pﬂggémqm&%n id §dd’i€aﬁe Ry1ESdh

cuttlng area aV|n bar cod e, a | ead-in ar ea, and a user data ar ea,
t he appatﬁ@qrd@géweppfg.mtgt1~layar priisal infproatien sioradegnediim o read data

recorded in agqusmigdd é’d&v% ér‘i‘o?tfﬁa{] mhaﬂgﬁsf&a (f"l‘?ue&lﬁﬂ'p Té Ircﬁﬁﬁl?e;ﬁ&&cmg

the user data area and cont er configured to contro
readi ng mthod,tmdr@mcgmrwmmm@npamm a@own@to hetdeisaipesy erabodimpats

burst curt)ng SReABMIg 280 GiRpld ﬁé:g ALA-S4r D SR8 hB I Ation
4'[ X 9& g'iy AR wﬁé}ge n(E pgﬁefn

sequence Of pits'Is r
conpri sim@hodhesmam\weﬁ% pbi ipiatdatéa areat mesra telsaf, da’mretmmdunﬁde effistntirean be

pattern, conpri,si t he.s enc its i dlcat
Prrsc TR SRt Poicel MR EAeS Sl b lin @iSs PRt oorlRBEFLI 4 ¢ e
sequencmddftnop; the opticaliiffbenativh sterage smeihaooan redisicdi cogsistedoy adth tire format
met hod used in alt) I e?st .ofne q]‘ the |l ead-in area and the user data
area, ari@ recordable optical information storage medium.
Alithough a few embodiments of the present invention have been shown and
described, the present invention is not limited to the above-described embodiments.
Instead, it would be appreciated by those skilled in the art that changes may be made in
these embodiments without departing from the principles anq spirit of the invention, the

scope of which is defined by the claims and their equivalents.
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wherein the second recordi ng nodul ati on nethod conprises a RLL (d, k)
recordi ng nodul ati on nethod, wherein at |east one of the burst
cutting area, the lead-in area, the user data area, and the | ead-out
area is divided into a plurality of sub-areas, and the pits in the
sub-areas are fornmed using the first or second recordi ng nodul ati on
met hod. 2. The apparatus of claim 1Cwim3in the first recording
nodul ation nmethod is a bi-phase recordi ng nodul ati on nethod. 3. The
apparatus of claim1, wherein the Iead in area conprises first and 13
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a burst AHEENPIAAGEC r‘ﬁﬁﬁpﬁr‘?\ SLPRNYYe, a lead-in area, a data

area, and a | ead-out area in which data is recorded in a form of

pits, the byrsg réé&ﬁ%ﬂﬂ;ft%ﬁﬁgﬂﬂ%\ﬁ'tﬂ%ﬁﬁd% dovda@dfgf&pgﬂ% b Pt

conprising a sequenc S repeate recor

conpri sing the!easimrm‘noﬁtheﬂe@dmsalm and d’aehasertdma drée abdr code and the
pattern conprising the sequence of pits indicates 00h, a first

recordi ng nodul ati on nmet hod used for the pattern conprising the

sequence of *pid soniERliey canfiguiesie qanyipl heseasing veig b wpfedurstnexdatan
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r ecor di ng noduiaith @p&tﬁrhmdnmpndhag aisegatbnteas hito ereplatdiity aoosded,
cutting area, the lead-in area, the user data area, and the |ead-out

area is divided into a plurality of sub-areas, and the pits in the
sub- areas afe Wherelnthespaiteraieennrising Bie sequameerd aitsds Ay ardban the oar

met hods. code and the pattern comprising the sequence of pits indicates 00h,

» wherein a first recording modulation method used for the pattern
comprising the sequence of pits is different from a second recording
modulation method used in at least one of the lead-in area and the user

data area, and

» wherein the second recording modulation method comprises a RLL (d, k)

recording modulation method,

+ wherein at least one of the burst cutting area, the lead-in area, the user
data area, and the lead-out area is divided into a plurality of sub-areas,
and the pits in the sub-areas are formed using the first or second

recording modulation method.

2. The apparatus of claim 1, wherein the first recording modulation method is a

bi-phase recording modulation method.

3. The apparatus of claim 1, wherein the lead-in area comprises first and

13



5. The read-only optical information storage nedium of claim 4,
wherein the lead-in area conprises first and second sub areas, the
first area uses one of the RLL (d, k) nodul ation nmethod and the
bi - phase nodul ati on net hod, and the second area uses a different
recordi ng nodul ati on method fromthe first area.

second sub areas, the first area uses one of the RLL (d, k) modulation method

and the bi-phase modulation method, and the second area uses a different

recording modulation method from the first area.

4. A read-only optical information storage medium comprising:

a burst cutting area comprising a bar code, a lead-in area, a data area,
and a lead-out area, in which data is recorded in a form of pits, the burst
cutting area having an area in which a pattern comprising a sequence of
pits is repeatedly recorded, the pattern comprising the sequence of pits
being other than the bar code and the pattern comprising the sequence
of pits indicates 00h, a first recording modulation method used for the
pattern comprising the sequence of pits being different from a second
recording modulation method used in at least one of the lead-in area and
the user data area, the second recording modulation method being a

RLL (d, k) recording modulation method,

wherein at least one of the burst cutting area, the lead-in area, the user
data area, and the lead-out area is divided into a plurality of sub-areas,
and the pits in the sub-areas are formed using the first or second

recording modulation methods.

5. The read-only optical information storage medium of claim 4, wherein the

lead-in area comprises first and second sub areas, the first area uses one of the

RLL (d, k) modulation method and the bi-phase modulation method, and the

second area uses a different recording modulation method from the first area.
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