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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.
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may be different from a recording modulation method used in at least one of the lead-in

area and the user data area. The recording modulation method used in the burst cutting
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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
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according to a first modulation method, controls the recording and reading unit to record
data in the form of pits in the others of the plurality of areas according to a second
modulation method different from the first modulation method, and controls the recording

and reading unit to reproduce data of at least one of the first modulation.
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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



enbodi nent of the present invention. Best node for
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The pattern of the straight pit row and the plt 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 numberand T
denotes the minimum pit length. 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.
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refers to pits o dlfferent Ieng{%hs arran [
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oot el FE b Hie s 5 Do Bl el H¥ever, i
the pfeQ¥ht &Rbb&fdrarforMation recorded in the BCA is read using only a focusing
servo. Therefore, the DPD method does not affect the BCA 10. In other words, as shown
in FIGS. 3A, 3C, and 3D, although pits are formed in the single pattern in the BCA 10, itis
not necessary to use the tracking servo. As a result, data is readable from the lead-in area
20, the user data area 30, and the lead-out area 40, but not the BCA 10, using the DPD
method.
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“0”(or “1”) is read, and if the pit changes within the glven 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” (or “1”) is read, and if a pit and a space are formed within the given period P, a bit
of value “1” (or “0") is read.
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SPaE€eRample, the lead-in area 20 may be divided into a plurality of sub-areas. In
other words, 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 wobbles in the first area 20a. Pits are formed in a
pattern different from that in the first area 20a, in the second area 20b.
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so that data is effectively recorded and/or reproduced.

Pits are formable in the run-ins 31 and the run-outs 35 in the same pit pattern as
that used in the user data area 30. For example, when pits are formed in the random
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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Industrial Applicability
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additiqrs, dhe apticabinfermatianesiareeraesium %ncrﬁa%am SonsislEney e format

. The
of a réco%éﬂf@aﬁ@%ﬁl ngathcﬁll %’L\'erag% udes a light source 101
f Althoughox ﬂa\mgmbndlmmép Dﬁth@quagentmmﬂhlamf@rwemb shawn and

oGRS RN P A5 S p ot
Instea@Nit vduii be @bptd@%tb@a_mtmetstkﬂtédfm tine att ieatl dhghties mayde made in

teso SRITENE HBPRL A5 06 ROR AT G SEal e Tvertion, re

j Hith&BebingalBAryTs refl ect ed
SCOpe?(?g?nﬁ‘tEm}éedég@gran pﬁletct%@%%& Thgél# e?:or di ng/ readi ng

unit 10 further includes a photodi ode 105 for
detecting recorded information and an error fromthe
beanms reflected fromthe optical storage nedium
Referring to FIG 11, there is shown a bl ock di agram
of a recording/reproducing system according to an
enbodi nent of the present invention. The apparatus
includes a recording/reading unit 10 and a controller
20. The recording/reading unit 10 wites data to

and/ or reproduces data froma wite once recording
medium 30 that is an information storage nedi um

I ndustrial Applicability 11 W 2004/ 070715

PCT/ KR2004/ 000193 The present invention is applicable
to an optical information storage nmedi um havi ng
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two or nore recording layers as well as to an opti cal
i nformati on storage nmedi um having a single recording

wO ay0e/07071H ot her words, the present invention PGI/KR2004/000193
applicable to each recording layer of a nmulti-I|ayer
optical information storagg AmmM um As descri bed
above, an optical information storage nedi um
recordi ng/ reproduci ng nmethod, and a
recor dji i ' & :
Escr LGl PN roRRBRAT LR RENB orh PG a pluralty of

areas dim ivhéchbgata i smordsdig the form pfapitse mherrin the pitsoinditieast one of the

puraifREARLE 8o oF SR  Brt yE hi Blahly PoLo 8 Buranty o
areas! nproved and the optical information storage nedi um

can be used conveniently. In addition, the optical
i nformati on storage nedi um can naintai n consi stency

hth t : : t ' ; [ ;
e B Pl RSB ERlr SGH T Mo e
plurality ebanetsicovgmisesa hasteuirenarehpareaghid ardastusdratita then, and a
esent invention is not limted to the
&% descri bed enbodi nents. | nst ead, it would be

appreci ated by those skilled in the art that changes
may be_made in these enbodi nents wi thqout departin

f3.om t Hee fradnenly patical infospation starageraedinedf ¢l Ztﬁlaerein a
paterfEhpa il 1y B 5558 RSB Bl i ormed o

least @hebMBelleadkin emd-and thewser dalla dred.or mat i on st or age
medi um conprising a plurality of areas in which data
is recorded in the formof pits, wherein the pits in

af. | eapiie pel-orly bptical pforméatidrystofagermediuar ¢f @ina3, wherein the
different pit pattern than

I ) its forned in others q )
patternigs Ut G/ arinpdd ine;PusbOan oha sl SO B P row and a fist
pit woibee? LABLhO Balb@ A4S PRSTdHMeAfin Gt Ri2Et dne BhBESEA-i8rea and the

plurality of areas conprises a burst cutting area, a _
user data@réanisaoneaof ansencad straight piteaw thalds diffarentidrasy thefingh straight pit
T - iC ' ' : medi um of
row afi 2o Rt REine % i el BpTE R AL T
burst cutting area is different froma pattern of pits
formed_in at, |east gne of the |ead-in are nd the .
Ser L rSdsany 2ptod dPERAG o HotmEdim o o kg Berein each
of theSireff KEEgIBH ol Md Bledctbrd saRhepifrdRas paé Ffiedah dndeof a single
. ﬁl ts formed in the burst cutting area is one of a
straight pi§ paiéenap ghecific straight aikgatiem; psa raglam gsaighepit patern.
the pattern of the pits formed in at | east one of the
| ead-in area and the user data area is one of a
s@condTk¢ readgbinly pptical anfotrhation stodigef reedinm ¢f daim #er 5, wherein

each E)]L {hsetfirg‘ct pr>i9\|/vgglglepalntd the second pit wobble is one of a single pit wobble pattern,

f
lead-

a specific pit wobble pattern, or a random pit wobble pattern.

7. The read-only optical information storage medium of any one of claims 2, 3,
4, 5, and 6, 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 in each of which pits are

formed in different pit patterns.
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row and a second pit wobble that is different fromthe

first pit wobble. 5. The read-only optical information
waeerageidedi um of claim4, wherein each of tPE/KRe@®H/000193

straight pit row and the second straight pit row has

p8.ts fm@@éd%weﬁn@él nﬁoﬁhétwnesto@@teaheaimpd)ftcmm 76\Mﬁlerem the
aspeC|f|c stral EJattern or a ran omstralg

lead-ipiafegearmprises st amfése HFARS, Rilstare dormed Brifafirg@rea in one of a

i RS8R I G4 TeBle Poplfea Bl G250nfa e ocons
area isionglof afotrtivsbraight pipatiem, andsa spethi pit wopble patteli.e

pattern, or a random pit wobble pattern. 7. The

read-only optical information storage nedi um of any

oge ofTrd @dasorﬂ¥ oBtical IfomatititstOrageliftedium G clhifPsiwlR@in each
of the burst cutting area, the |lead-in area, the user

of thedaifd straigbhpit aﬁtﬂemrem téacﬂowth stegight pikpaften deane af a single straight

ot pafe 8 S SIS Bl PRI 2 B ot G R Bl 1

PCT/ KR2004/ 000193 8 The read only optical

0 e Rl PRl SR St B i el 8 Bc o, wherein

each éftBefteirdrpil debtehé‘nd tHeSfouh §a WobbRR die &F a $iRlethit wobble, a
straight pit pattern and a third pit wobble pattern,

SPeC'féﬁn@tWpf)@'eaﬁédﬁd’ﬁﬁégnlm Wokbleecond area in one of a
fourth straight pit pattern and a fourth pit wobble
pattern. 9. The read-only optical information storage
ma‘di un e regidadnty eptiwiénfeimatM:Sttoragfe ma@iummfrahysmeacbfgmims 2,3,
ern an t he f.ourth st patt rnis o
and 43yhefe Il SR g DS ARl B0l ot BalBra g s gfa run-ins
and er buteahitedrs regputtiaelyaoekned befopé ghd aftet theatdsts lecoding units.
The read-only optical information storage nmedi um of
claim8 or 9, wherein each of the third pit wobble
amd thﬁ”uef Réﬁdt&wIbetlwlﬂ'ﬁbﬁn tﬁ)nOQSra% @e&bﬂ%@cl&lﬁﬂ wherein the
bble, a specif Elt WO d a random pit
basic mdleg units amena @fm ysita) cb*steremeqtcwsOE@éz bloekss o digenes.
medi um of any one of clains 2, 3, and 4, wherein the
user data area includes a plurality of basic: recording
luttB ts, Traenbdafardmmly ngtnc?ﬂ)ﬁorrua;}&mﬂteragbahe@u? sfespiecti, weerein a
at e efore and after e basic r rdi ng ,units.
pattermg? i gormgéjdm(;hggaglﬁtrpg%{p}ngd*&ﬁ%fqeg calitga teﬁ%ef Rits formed in
the ruffins bad Ml dun-dftgr ein the basic recording units are
one of physical clusters, sectors, ECC bl ocks, and
frames. 13. The read-only optical information storage
1 U . f
o TER TRl Sptoal BB Bl IhBaGn @ diim 5 Wferein o
patterofof pits $orhrechiadh e basichrecordimgi ursts as diffiehent fitom aL[taBterrildf pits formed

read-only optical information storage nmedi um of
in the s 410 PG ES o

15.  Aread-only optical information storage medium comprising a plurality of
areas in which data is recorded in the form of pits, wherein 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.
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pattern of pits formed in the basic recording units is
different froma pattern of pits formed in the
wo evdiome1and the run-outs. 15. A read-only optPCEKR2004/000193

i nformati on storage nedium conprising a plurality of

af@as THe MaLGDhPaptRdl ﬁ\fél%é?cfdﬁeéioﬂa@etnﬂ&hﬁmrdf‘dpémpw Svherein the

wherein the pits in at |east one of plurality of
pluralify efzrreas eompriaesia byrst quétngrareag lﬁ%iun @cr%ra wearisda area, and a
lead-]ﬁi‘l'tgﬁeee{em froma recording nodulation nethod used to

pits others of the plurality of areas. 14 WO
2004/ 070715 PCT/ KR2004/ 000193 16. The read-only

opfic i nfqormati on staqrage, medi um of ¢l ai 5, .
oBer Stna Radiaiiy aped e iione g redufighdl 16, wherein a
recorcﬁh’é Frldd@ 408 ﬁ‘netﬂob %§§d ity Ritst Autlitiaredas difir&® frét @ rBeording
ead- out area. . The read-only optical information

modu@tl@rﬁ a@ﬁh%us@nm@t I@a%tuq'ﬁem theeaddn qrea ane i dseiglata area.
nodul ati on nmethod used in the burst cutting area is
different froma recording nodulation nethod used in
at8.l ealie mad-aily opiicd edormatioarstaragadneédiemusfedaidat 3 wherein the

recorcﬁé@ﬁm%%tlogrﬁggthpéysem ont Irg%tflr{]gg%r%gg qgaeﬁ@%)%@%egﬂd the user

data di®4 [OshdsRARLD (& 1o hodRhticifietitdl e bi- pn@sé m@auiaﬂon method.
area, and the user data area is one of a RLL (d, k)

nodul ati on net hod and a bi-phase nodul ati on net hod.

of % i 5 PR Yot fBima RSt aRle Ao Y AP 16, Wheroim ot

least eng of thg balrsta:utthigearbeamellaad}rrea’eat the uwedatmaraaaarexhthe lead-out

.and.th ead; qut a_is divi ura f .
area i€ idREnie’s By of iiF et et Y&t dag sflpefes fbBrmed using
differams niv@iulstiohfrest@otis.nodul ati on net hods. 20. The read-only

optical information storage nedi um of claim 19,

wherein the |lead-in area conprises first and second

ar ,

A0 ey L AR A 008t Ry Ghoran o

lead-imatka tamplsssitstarehsesond sub area$ eth@ fitst aeerouskgne of the RLL (d, k)

| at.i 0 IS . A - qnl :

o BB SR B AT Rl g Rec 88 s
differepit veadrdihy noddulstioor mieth@d| feyre tise fiachrdzavi ng a plurality

of areas in which data is recorded in the form of

pits, wherein the pits in at | east one of the

P2 T A rebd-dAly é}:ﬁt%ﬁm@érﬁwé%n%torﬂ?éfn%cﬁu% Rhiprid: er n

than pits formed in others of the plurality of areas.

22. A apurldy of recesingilaygrs egabrhavindon ptusaliy péaeeasrin yhich data is

recoro%?tlmﬁé fdrm&‘r ? {évﬁ%&e?ﬁ ea}gr?sdmnrg’ﬁié g Hg\é'f gﬁa @u%lhw&l ér%¥s areof a

ar eas, one
differemit ptttpettpfmmahlpity foimet Imacthens ctflﬂee plura‘nt;obf grels. in a
first pit

22. A method of recording information to a read-only optical information storage
medium having a plurality of areas, comprising:

recording data in at least one of the plurality of areas in the form of pits in a first pit
pattern; and

recording data in others of the plurality of areas in the form of pits in a second pit
pattern different from the first.
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pattern; and recording data in others of the plurality
of areas in the formof pits in a second pit pattern
walpdoereems fromthe first. 15 WD 2004/ 070715 PCT/KR2004/000193
PCT/ KR2004/ 000193 23. The nethod of claim 22, wherein
9% _PliHeAnbinbd%r IR, iwhiekaif We BuPAlly br g»étatsumu@ése@burst
'ead-1n area, a user data area, ead-out area
cuttanareaThdeadetrfmaoa userdata 289, \ﬂﬂ@raleaqu@amaern of pits
formed in the burst cutting area is different froma
pattern of pits formed in at |east one of the l[ead-in
Fea ame mbthoduselaithal 3 wireeein a2§atte'Fd'ﬁ of pits fophedfin ¢heabumst cutting
24, wherein the at ern of é tpltsforrred
area ig, Qoo éiarn Aragiiarbal RIS ToRBeBM &l IPPnaqhin (HHc-piaren gad the
userd?[’éjal%f”St pit wobble, and the pattern of the pits:
ornmed in at |least one of the lead-in area and the
user data area is one of a second straight pit row

D TR T

cuttlngiatea\r/]@@f@lbeaf adfrst rmmmw afd ah‘lal;t mﬁ%bb?&l@ngl themﬂbrn of the pits
of the first straight and the second st
formeg)iin at legstne ‘15fstf‘§ g e? @ngW@e yeeralp ﬁ&?ae'séjtr}ea?{ gcond

straigt aﬁltmﬁwgf%dlﬁeéﬁﬁﬁbﬂtﬁe flﬁétrsﬂ*a t ﬁ'réw%ﬁtaeéébonarplmobble that is
dom strai ght &I}t pattern. . The nethod of claim

dlffere;zxsfrgm the firgiat wobbleach of the f| rst pit wobbl e and the
second pit wobble is one of a single pit wobble
pattern, a specific pit wobble pattern, or a random
@6. WokHe meftatdt afrofaim23, \/Wimeinmdmbd)f tie mysknzmghb;blt row and the

seconp@raﬁ]tgﬁ rewiﬁsr@tsgp%e inhcgpq aqj5|pglaea§t t onq?@g? a specific

stralglﬁaélﬁpé’cfé?ﬁ ordfhridbfh SteAghtPi pafedd 1S di vi ded into a
l'urality of sub-areas, and wherein pits in each of

the sub-areas are of different pit patterns. 29. The

nf’?t hodrpd rﬁid‘%fc? lm"‘ﬂ?f)reé@ Wikl hid? RE fst PRWdﬁ‘E?eSand the

rst and second areas, pi'ts are forned int
secondrmla/vohsble eomd oba Bhﬂgf&jplswbbl@matlpm qoaletoa‘rcrplhwdblaie pattern, or a
bbl e pattern, and pits are fornmed in the

third pit
ramo@e@éW&%‘Fe"f%W ‘one of a fourth straight pit pattern

and a fourth pit wobble pattern. 30. The nethod of
claim?29, wherein each of the third strai

ht it
Lt or TheLETaRkD! rbanerPTlaIBwGH: 24 25,00 & Hieseiaras Ietst one of
the blg%ﬁdg@@ear%tar gieggiédlm brddaieflider d%taSQr%‘é' Eh& th°é eab Yk aRid is divided

a random strai ght pit patt
into a plurality of sub-areas, and wherein pits in each of the sub areas are of different pit

patterns.

29. The method of claim 28, wherein the lead-in area includes first and second
areas, pits are formed in the first area in one of a third straight pit pattern and a third pit
wobble pattern, and pits are formed in the second area in one of a fourth straight pit
pattern and a fourth pit wobble pattern.

30. The method of claim 29, wherein each of the third straight pit pattern and the
fourth straight pit pattern is one of a single straight pit pattern, a specific straight pit pattern,
and a random straight pit pattern.
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16 WD 2004/ 070715 PCT/ KR2004/ 000193 31. The net hod of
claim?29, wherein each of the third pit wobble and the

wo ouoadin7pd t wobbl e is one of a single pit wobbP@I/KR2004/000193
specific pit wobble, and a random pit wobble. 32. The
nmet hod of any one of clains 23, 24, and 25, wherein

the user data area includes a plurality of basic
r&cor dirgmettiadsof chaith 2%rwhensingaghraithe thiel pihwoblleand the fourth

e GRIE S e L S R B85 B o wonve

t he basi c recording units are one of physi cal
cl usters sectors, ECC bl ocks,

34, The
ne4-hod! st mefadefany queiciaims %?a%'e?ﬂ wh?r@"f Wr data area
mclud'eQ a%?@rah@%f‘bas\’@n%%ﬁi rgg]uhi@ Rd irgn-rfteaid ﬁ.ﬁ‘i oﬂitQ tifat are respectively

tern pits forme he run-ins and

locatadmﬁf@l@tmd afgs thahesiswet@dingfunisai m 32, V\,her e| n a
pattern of pits formed in the basic recording units is
different froma pattern of pits fornmed in the run-ins
63(? t MEhe mmr;mt &, cla|363%| Avtigrtindtle d»ésTceeoaf)ndiin@gunits are one of
dnformation fro on tlca i nformation

physical SlusiRES raHiQrH g]gﬁpl? %@“Q¥rﬁ! f%al ity of areas,
conprising: recording data in the formof pits in at
| east one of the plurality of areas according to

f84.st Thrimethadef deinhdd; wherdinrapaiternmy piafermes mﬁbg basic
recori@ég}lgg s%{ar‘cl‘tldal d Q aﬁértﬁecgfj)u@ff?ﬁ*@%d fr?rﬁL Eq,dh E}'Ys* ?ﬁdr g{ﬁaﬁ%ﬁ -outs.

fromthe first rmdul ation nethod. 37. The net hod of

Hot Tedme o 32 didteimd after® o B a5 pasie
rec:ordh“\‘gi uditd Radlfferéht ﬂfbﬁ‘?’a paftern JT9itsedARd iBfthé rdi-Msehd the run-outs.
wherein a recordi ng nodul ati on nmet hod used in the

bdf.st Amathegd ofafe@ardl@g tfermationtfram @rfeadﬁ@bb@&nqabmformatlon

| the lead-in
Storagméhandggrﬁgﬁ %@g% @gfégtya&eag&a%g%ﬁ{m%ﬂ%t hod of claim
3:contdieg data it Hiee farooofdiitsgn @b thashone of thet oclitysedareas according to

. the hurst cuttjng.area, the lead-in area, and the user
af"Stc{B?‘?iH%‘i’%me g AN 8 RLL (d, k) nodul ation method

aféal;oﬂ:iub%daﬁaﬁ eha&TsHH 6t piin AR bv@rs d7thWRIAa0E/dI dddasdaccording to a
PCT/ KR2004/ 000193 40. The net hod of c¢laim 37 wher ei n

secongt mpaglaiion methed diffgranfrom thedfirhygodvigton meshedad- i n

area, the user data area, and the |ead-out area is
divided into a plurality of sub- areas, and the pits
i 871 heTlseimedhahef caien BOr wiverelnsthaglurafityef @neamipaluidas adnirst

. et hods,. .
cutting area, a lead-in area, a user data area, and a lead-out area.

38. The method of claim 37, wherein a recording modulation method used in the
burst cutting area is different from a recording modulation method used in at least one of

the lead-in area and the user data area.
39. The method of claim 38, wherein the recording modulation method used in

the burst cutting area, the lead-in area, and the user data area is one of a RLL (d, k)

modulation method and a bi-phase modulation method.
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41. The nethod of claim40, wherein the lead-in area

conprises first and second sub areas, the first area
wais@g/omnTes of the RLL (d, k) nodul ati on met hod BCKRR@4/000193

bi - phase nodul ati on nethod, and the second area uses

a40i f f ahembethed of diairg 3Tpdhkrdin ahleast troslof thedourtrsuitting area, the

lead-ifie of ey S TatecTeRn e The et out §1eade SNt Bl & pluraity of sub-
areas @MBIths bgin hecRibtkreds @t forimddUtgdiffardpl H’fcﬁidlétbbn%ethods

areas using one a first pit pattern and a first
recordi ng nodul ati on nethod, the first pit pattern and

a 4(]' r S*rhlé?ﬁdé}hgb e 8@@ %@gwg%ﬁgﬁ“@% it Eﬁ&céérﬁﬁﬁ%%yﬁrgpgnd second

um and recor ["east one
sub arederthefirst haaa)hssﬂsad)ne of the Rirle@s kusiodglatioe nméthed andtiombi-phase
second recordi nmodul at |,

ern a
moclplarDelrii 91 the s SR RAsP ooh e fbony 2Bl proculiieg method
from /! frst Arebhe at | east one of the other of the
plurality of areas when the first pit pattern is used
to record data in the one of the plurality of areas,

. gﬁr \2’2 g\{rﬁéfﬁoa N Yeéd?ﬁlnagfa‘?%]gn Pt %Hﬁ?bt[ﬁ% m?c?rméaﬁiog?s?&age

data in east one
meditimecophprisiig:t y of areas when the first nodul ati on
ed to Tr n the one.of

orerearng il Feonsaf & By Ebias sihdartig G4 it batter and a firs

recorbmg%aa\mamh frietifod, Wéifn%ﬁ bit paRéinCald & Af rr@@irum@ ribAIa8keh method
ium conprising a plurality of areas on a plurality

prescsped dydhemagivnayard, conprising: recording data in at
| ‘?&%rdﬂ@%a?&l( n Qqeé’étlgn@ deltdle 8fhe‘?'b§ ; eﬁlﬂragrﬂﬁoff aﬁé?% Bglng one of a

pit In-a pattern; an
secoind hiépstter arftea pemnxi lretcy:rcbtﬁg anoglakation nnebtbocﬂ;or m of pits

a it tter different from.t
MR ABEABrBralif bl BaReftis S K eeerE etk b Bblpestone of the
otheraftthe plurality of amkk avhensthe fiag gitrRdieMshasdne raceoridwzad irf the one of
of areas, co i sing: reading data recorded in at
the plygaldy ogﬁr@a an'?ie plurality of areas in the form of

DAy B 0 PO oo

one affiee pther af iheyplarality efareanwhie theofinst ofodplationimethod is used to record
data ﬁﬁf\%%ﬂe%‘th#@“gﬁ}aofié%agr ent fromthe first. 45. The

wherein the plurality of areas
i ncl udes a bur st

43. A method of recording information to a read-only optical information storage
- medium comprising a plurality of areas on a plurality of recording layers, comprising:
recording data in at least one of the plurality of areas in the form of pits in a first pit
pattern; and
recording data in others of the plurality of areas in the form of pits in a second pit

pattern different from the first.

44. A method of reproducing information from a read-only optical information
storage medium having a plurality of areas, comprising:

reading data recorded in at least one of the plurality of areas in the form of pits in a
first pit pattern; and
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cutting area, a lead-in area, a user data area, and a

| ead-out area. 46. The nethod of claim45, wherein a
w@aaoueraTidf pits fornmed in the burst cutting BCEER2®4/000193

different froma pattern of pits forned in at |east

SRl 448 LESEpl I B e T AR 6 i At n
secor p|!;paﬁi:tﬂmmhfferan1tﬁmnhheﬁtst cutting area is one of a

first straight pit rowand a first pit wobble, and the

pattern of the pits fornmed in at |east one of the

| 288d- | Th@hRAGNEF ¢8I U8 evhéRdirptharharality dTeesd ineluzee @slrst
straight pit rowthat is different fromthe first

cuttingared ghieagiin afesnadter dataieadand e legtheviarefat i s
different fromthe first pit wobble. 48. The nethod of
claim47, wherein each of the first straight pit row
add. t héhe swthodiokelaimn ¢ht wherein awatiers ¢fipits foonedd i fhe burst cutting
str

area §(ftstenfrn el bHS forfiel iR 3% 12l pnd oF fephtn area and the

user @ahtessmn. 49. A nethod of recording information from a
read-only optical information storage nmedi um
conprising a plurality of areas, conprising: reading

d@?a FeRe ﬁ’o' f &188n Bf@r\7\7F'|é’ifelri°{hte dtt‘érr%f h%?ﬁfs BRRe@in the burst

the plurality of areas accord
cuttingwuied &t mrmwofrmfimbdtra@htjpm amlang adusfanltrwobbleedndi the paftern of the pits

formecfiac fagobg of e B8 ABIn wetelrahts Bha B E3pemne
stralghhpltfrmw $at iSdifferention® thedirst steaigieti piigroivndrad sEtomd pio wabble that is
- onl%@l’sgtl cal information storage nedium

dIffer%l'd)tﬁffﬁ*"ﬂ§h PkSWS’Pqu ty of recording |ayers,

conprising: reading data recorded in at |east one of
t he pl uralltf\{ of areas in the formof pits in a first
p#8. pafbemetheddf eleimitigvaencin eachoeldbe first strakght pitgow and the

secoﬂ{%géééwprﬁ{ r‘oWh er'ﬁg @%Fg :\EEFS ]pf % Hﬂgﬁé s{féllbﬁ bit E@“% a specific
Stralgﬁﬂﬁm.bétl&?ll& E@Mdﬁiﬁ@ﬁé/gﬁﬂﬁilﬁattelﬁl. A net hod of

recording information to and reproduci ng i nfornmation
froma read-only optical information storage nedi um

cQEPr i AlnRéthad BF FEckdihy irFbri&fd Fdri % led&Indy optical information
conprising: recording data in at |east one of the

storage oregliyn goawrigingaas pPluralithef areps GMPIsiRd:in a first pit
p t I
aféeéacgrﬁq‘ t%ﬁé%@?@nﬂaﬁ?etf%{m% tQﬁLétcl%sdt JgﬁﬁtHé Hhibrbty Y areas
according to a first modulation method and
reading data recorded in the form of pits in the others of the plurality of areas
according to a second modulation method different from the first.

50. A method of recording information to a read-only optical information storage
medium comprising a plurality of recording layers, comprising:

reading data recorded in at least one of the plurality of areas in the form of pits in a
first pit pattern; and

reading data recorded in others of the plurality of areas in the form of pits in a
second pit pattern different from the first.
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pattern different fromthe first; and reading the data
fromthe at | east one of the plurality of areas and
w0 cna0at713 east one of the others of the pl ur aPCT/KROG04/000193
areas. 52. A nethod of recording information to and
r S?d' NA b &tho4 BPFécSFHn‘;\%gﬂbﬁnétﬁ)ﬁdco a%'r)épr‘b%bi‘ﬁg information from a
ormati on Storage lum conprising a plurality
read-amlg apfical omfprmaﬁmgstoragecmednurrgcmmplaslng atpherafityrefire€orgdingdayers,
N at |least one of the plurality of areas according to
COMPYSINGr st mpdul ation method; recording data in the form
ofreBbrdfng dath PabAS cheodf thb?;wémy af hiadasai tied M of pits in a first pit
according to a second nodul ati on nethod different
pattem; om t he first nodul ati on nethod; and readi ng the data
f I
" FORARG Bl bRty B ot ] Mo BRe 598 sccond p
patterarditisrenbBomAhe dicslr alichg apparatus for use with a

read. on t cal i_nf, tion.gtora m_havin

oY U G Pk S BB g M PRy g anE i effeast one
ofthef@tﬁ@fsctﬁtﬁ@bmr@ln%bhére@b.ura|lty of areas; and_ a

controller whic controls the recording unit to

record data in at |east one of the plurality of areas

i gyt he fnc?é Qfof Ralcro?dlhg irfofnhdtih teiéndﬁ‘géélﬁP'?nfo?rﬂQtl n from a read-
control's t recor di unit to recor an others

only cqmcahuefqmmarnah istoyagsd rrmdem c'omprisimg & pluralityf ofparegs; ¢praprising:

o RS SR B gLl Pl gocorang o
afirsﬂ'mchmlldﬁ@n méﬁwcst cutting area, a | ead-in area, a user
data area, ead- out. area,

of
crefoRling | am@rtaﬁ .fpra* gfa@lﬁelmh%fvﬂ}ﬁr% of QLSM%%’PMP t%@as according to a
secor”EHJFn%HulaﬁéiHh tmé’tﬁoéiﬂﬁ@rérﬁ fidind fr%ﬁﬁ-@i mtaaem.an RASthed;arRf

formed 1 n at | east one of the lead-in area and

ItO r&adjzgathecmtafrarreﬁle ag(beamoge@ﬂ,ﬂwmu@ty of areas and from at least one
4/ The apparatus of clai mb55,
of the V\% Bﬁ gﬂlgglft? %f gl%a

BHAEF the pits formed in the burst
cuttlng area is one of a first straight pit row and a

[ bbl h t th it f d
| RBar RsetOaatie i 1R Wil &rest-ail opBsateralen storage
medl%%vin%] @B@rélfty ef &%@Q%mﬁr‘ié’ﬁ’g ght pit row that is
ferent fromthe first straight pit row and a second

patremﬁmgeummlﬂlch secaid$ flataeatt thﬁrRLWiatlwé)fﬁr%&, et

I e apparatus of claim 56, wherein each of
rﬁg}&ﬂﬁpg sr@'g@l ght pit row and the

controls the recording unit to record data in at least one of the plurality of
areas in the form of pits in a first pit pattern, and

controls the recording unit to record data in others of the plurality of areas in
the form of pits in a second pit pattern different from the first.

54.  The apparatus of claim 53, wherein the plurality of areas includes a burst

cutting area, a lead-in area, a user data area, and a lead-out area.

55.  The apparatus of claim 54, wherein a pattern of pits formed in the burst
cutting area is different from a pattern of pits formed in at least one of the lead-in area and

the user data area.
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second straight pit row has pits fornmed in one of a

single straight pit pattern, a specific straight pit
W@2a0u070715 or a random strai ght pit pattern. 58PCIR&2004/000193

apparatus of claimb56 or 57, wherein each of the first

pit wobble and the second pit wobble is one of a

single pit wobble pattern, a specific pit wobble

pabt er imhe apparatussofddainpbd, mhm‘sirdhpajattermof t6e pit$Hermed in the burst

cutinffiSe il 8t = FrRl sE8GrCoi Sof ol 5 Yirtilt wOnel) BAf e Pattem of he pits
forme’y idaat 1édue oW & titalead an afea adlthener eath aeh iQ0AB of & second
divided into a plurality of sub-areas, and wherein

stralg,}}\t Pl row thalds diferentdrogy thesfirebstrajght pit rOéM ke éﬁﬁo@ﬁ P't wobble that is
dlffergﬁttfh&ﬁ'?ﬁe flfé@plt gopar atus of claimb59, wherein the
ead- e

I'n area s first and second areas, pits
are forrred in the first area in one of athird

tte athlrd bl,e, pattern
2 pt ¢ be2pbaPlis Gl ba dvidebiefiy 417 A SuBEint Bt fow and the
seconddiraighispit Av@Ras pitd formabitie bhe ane smdl@ﬁfrélbhppit paRbhl & specific
pattern. 61. The apparatus of claim 60, whereln each

Stra'%‘it Pitpatteny, Pﬂaﬁ‘?‘%ﬁr@ﬁfrakﬁir‘i PiREH@M and the fourth
straight pit pattern is one of a single straight pit
pattern, a specific straight pit pattern, and a
r @Bdomlbercppgratuspof cl@im be |on 576\2herq‘sh‘eeaqjsp@ﬁ'the fisstqfit wobble and the

claim wher ej.n f th|rd bbl
secoffd Bt MeBBla ke S8 ol vietle bAUGT, B shedfig Rl futtie biem, ora
randgi @itiiolbl@ pattevabbl e, and a random pit wobble. 21 WO

2004/ 070715 PCT/ KR2004/ 000193 63. The appar at us of

claim59, wherein the user data area includes a

Plsar al irh¥ AbardA&SbCarlyEG Y Of @&MM f 5ARNhdrdin- ét'?éas‘%%ﬂe of the

run-outs that are respectively |ocated before and
burst@uttmg arga, badead- rneaf@adlihﬁgJa@n data arga, anthihedppdmost akeags divided

o EALAMH kL858 B9 SRR YB3y ornt i

pattefifs. The apparatus of claim 63, wherein a pattern of
pits formed in the basic recording units is identical
to a pattern of pits forned in the run-ins and the

I '¢0: OUtThe ap@ﬁratﬂ@@f @l@iﬁ%@t\Nﬁer@fn hbaéa8-Pare et 84S fivst and second
pattern of pits formned basic recording units is

areasdipitp @@ farmeddmtke fist ﬁ@arin@memftasthrra straight pitpaemuand ahird pit
wobb?é‘?%trté}ﬁ S pitd! r%forrﬁ«zd II"At Qb B PRRMG P LR déﬁﬁalfﬁht pit

a tead-only optica orrratlons or age
pattetraamahg faunii pit aobble ma‘ttem eas, conpri si ng:

61. The apparatus of claim 60, wherein each of the third straight pit pattern and
the fourth straight pit pattern is one of a single straight pit pattern, a specific straight pit
pattern, and a random straight pit pattern.

62. The apparatus of claim 59, wherein each of the third pit wobble and the

fourth pit wobble is one of a single pit wobble, a specific pit wobble, and a random pit
wobble.
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a recording unit which records data on the plurality
of areas; and a controller which: controls the

wo e@mendi’ny unit to record data in the form of PCT/ERR2004/000193
at | east one of the plurality of areas according to a

f ki st ' ' .
(G5t SR SbBhiaRE SFEIRF 50, Hferfitas Uy 4648 o ek i o pluraity of
basicoécortiimg uitsy ahd tuyn-ink sadaan-cadtsthiat aregrespectivedclondted before and
nochuﬂI?ati on Jnst hod different fromthe first nodul ation
after (heiRAstF re68rding HRr di ng apparatus for use with a
read-only optical information storage nedium having a
plurality of areas, conprising: a recording unit which
r Béor dShe apparsitus fecl@mue Sl whereinfthg begis; reggrdingaunits are one of
physi&é]%ﬁsgérlge%e%}s‘?ECC?B@ERSQ' dt%%se_cor ding unit to
recor ata’rn’one of a’plurality of areas using one
a first pit pattern and a first recordi ng nodul ati on

Bhul afhADRREH LR D) 4 RAtsral Bt FaRtpd i (e basic

recordifgiunfts s Idefticn O PARBrH6f Bits BrhHes M thedBhand Bndthéd RASbuts.
oné of the other of the plurality of areas using one

of a second pit pattern and a second recording

ul at 12 0] . . .
PRl 3B APBOBRCT it ARy Betetn of pits formed n the besic
recordingumitd i¢ diffessd frdndatpatiem dofipitsdorrhedist themen-irfs abthe run-outs.

other of the plurality of areas when the first pit
pattern is used to record data in the one of the

pBwr al ptrcortingy farats toriizengitina eeddiobip@piieglanfdrmation storage
nodul ati on nethod is used tQ record data in the at

mediyraavingna pirality ef eeRer cCOmPisiadipl urality of areas when

t i at i ' ; rgdqdata in

t BT TR hiEh T H o e G o e g g

appangbler whichuse with a read-only optical information

st or age di,um havi.ng a. pl ural | of ,areas gn.a.

o1 ur ar oYy terep Ry isofid ddfo fr B GG Bigfin at teast one of
the phfaligyiof &eak decoldir tora firsempldufatibhinyethbd aareias; and  a

controller which: controls the ({(E%or,di ng, unit

) {0,
recor deepirals the '@EOT%?n'BWé'eGPr FEa thesfermypf pits i fhesgthers of
the pluRalit) 8¢ é@%@a@&orﬂiﬁgsto'd‘sébofnbrrﬁédtﬂéﬁorpﬁtegrﬁfdrbiﬁéﬂéﬂt from the first

controls the recording unit to record data in others
modutdtionheefiiodral i ty of areas in

68.  Arecording apparatus for use with a read-only optical information storage
medium having a plurality of areas, comprising:
a recording unit which records data on the plurality of areas; and
a controller which:
controls the recording unit to record 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
controls the recording unit to record 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,
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the formof pits in a second pit pattern different
fromthe first. 70. A reproduci ng apparatus for use
wowdoh/omead- only optical information storage POBRRR20M/000193
having a plurality of areas conprising: a reading
uni t V‘ﬁlhﬂblﬁ S\Aﬁﬁhﬁ@é@oﬁd & H% H5&d {d pecBfd @étﬁ%th@é‘ﬁeast one
a contro contr e readi ng unit
of theretpenditbe allmahtyuqf apead when tr@rfe'rsbplt paiterplisiuaed tq/re@brd data in the

a formof pits in a first pit pattern, and
0"9033,1}1 5'6‘(33“ gar-eﬁxa t to reproduce data in others of
t he pl whatdif ¥nlyfth@seesnd modulatioh aiethed ispides torreaord data in the at
second pit pattern different fromthe first.

least pap 0 H&@ﬁh@r abiharirgltyred areaseviyen Hefi rﬁte@@dslﬁﬁlg?n @mthe@ﬂs used to
recor AR MBths OeTf & BRirallfFof s@sBaving a plurality of

areas, conprising. a reading unit which reads data
fromthe plurality of areas; and a controller which:

B TR AAERY g B SR Pol fidtion soage
medi@herR&iIRCa plutalitg of areasfon’s plurality bilayers, eeprsingand

control s the readi ng lan it to reproduyce data in the

f BTRPQIENS Wit WHichecesengnta o e U AfETeeS; B ar eas

ag eI WRicR: second nodul ation nmethod different from
the first nodul ati on nethod. 23 WO 2004/ 070715
PCT/ KReoigle o @®ordiag umit faekesod digfadmat leagt orerief g plurality of

areasaiBQﬁélgcng?ngfp? an]H flﬁé'{ Eggté(%rﬂag nI y optical information

ty of areas,
corrpr I somtgpls the mcorctﬂm@gmatujreceaﬂdatg mu ntlters»bf the plexatitydsf areas in
.and reads . data areas; and

| ur
the fq;mc%rﬁl dD BeFESRA &P{Paitsm?' P'?“ltﬁ' ng and readi ng

unit to record data in at |east one of the plurality
of areas in the formof pits in a first pit pattern,
c @Rt r oAgeprasiucganPRruS AT Useaniihag reas-enly @ptiedriaigrpation storage
.datg i ty of areas in the form
med'%ﬁ hga."]%@ ?&)m;rém %iﬁdeté@:i %&hgﬁgwn different fromthe
f mrretidingnuaohit veluol redds ddh@froanmechlmgliiamﬂ aresjiand unit to
repr g_gedt of at |east one of the first pattern
afdPCHPa® second pit pattern. 73. A recording

an td r elaémgrtmgre@an@rmm répfoduse datd iR 2 IsRAEnef Yhe plurality of
optica
areas |FrJ1 the form of pits in a first pit pattern, and
controls reading unit to reproduce data in others of the plurality of areas in

the form of pits in a second pit pattern different from the first.

71.  Areproducing apparatus for use with a read-only optical information storage
medium having a plurality of areas, comprising:
a reading unit which reads data from the plurality of areas; and
a controller which:
controls the reading unit to reproduce data in the form of pits in at least one
of the plurality of areas according to a first modulation method, and
controls the reading unit to reproduce data in the form of pits in the others of
the plurality of areas according to a second modulation method different from the first

modulation method.
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i nformati on storage nedium having a plurality of
areas, conprising: a recording and reading unit which

WO e@andy1tlata in and reads data fromthe pl uraPCT/KR2@/000193
areas; and a controller which: controls the recording
and reading unit to record data in the formof pits in
at least one of the plurality of areas according to a
f7#st ﬁrsamrdtngoaﬂdw@pms’dlc"@oanna@tys foreiseatig airaga-anly optical

lnfomﬁ%ﬁ»e'élgr 1 e&BFL &ﬁﬁfa%ﬂr@hty%f%rbeasf g{r)rglbﬁ%mg! ts in the

rs o eas acct 0 a second
rraaied:(’&tilrrgambrteladmgdjrﬁif\elnlemedarmrdaiaen dndrreddsrdaltal fedrh @plurality of
$ and controls the recording and reading unit to
areasrgB oduce data of at |east one of the first
nadohabiistwhelhod and the data of the second

nodul ati on net hod. 24 i ) )
controls the recording and reading unit to record data in at least one of the

plurality of areas in the form of pits in a first pit pattern,
controls the recording and reading unit to reproduce data in others of the
plurality of areas in the form of pits in a second pit pattern different from the first, and
controls the recording and reading unit to reproduce data of at least one of
the first pattern and data of the second pit pattern.

73.  Arecording and reproducing apparatus for use with a read-only optical
information storage medium having a plurality of areas, comprising:
a recording and reading unit which records data in and reads data from the plurality
of areas; and
a controller which:
controls the recording and reading unit to record data in the form of pits in at
least one of the plurality of areas according to a first modulation method,
controls the recording and reading unit to record data in the form of pits in the
others of the plurality of areas according to a second modulation method different from the
first modulation method, and
controls the recording and reading unit to reproduce data of at least one of the first

modulation method and the data of the second modulation method.
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