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St OiMiRal discs are classified as either compact discs (CDs) or digital
versatile discs (DVDs) according to their information recording capacity.
CDs and DVDs further include 650 MB CD-Rs, CD-RWs, 4.7 GB
DVD+RWs, DVD-random access memories (DVD-RAMs), DVD-
R/rewritables (DVD-RWs), and so forth. Read-only discs include 650 MB
CDs, 4.7 GB DVD-ROMs, and the like. Furthermore, high density digital
versatile discs (HD-DVD) having a recording capacity of 20 GB or more
have been developed.

However, the above-mentioned optical information media are
standardized according to their types to be compatibly used in
reproducing devices. Thus, users may conveniently use the optical
information media, and the cost for purchasing the optical information
media may be saved. Attempts to standardize storage media that are not

standardized have been made. In particular, the formats of new storage
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a lead-out area. Data is recorded as a pit wobble in

Disclosure of the Invention

The present invention provides an optical information storage
medium which may be manufactured by a simple process, produce
effective signal characteristics, and be consistent with different types of
optical storage media.

According to an aspect of the present invention, there is provided
an optical information storage medium which includes a lead-in area, a
user data area, and a lead-out area. Data is recorded as a pit wobble in
all, or a portion of, the lead-in area and data is recorded as pits in the

remaining area of the optical information storage medium.
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mformatron storage medium having a lead-in area, a user data area, and
a lead-out area. Data is recorded as a pit wobble in all or a portion of the
lead-in area. Data is recorded as pits in the remaining area of the optical
information storage medium.

Additional aspects and advantages of the invention will be set forth
in part in the description which follows and, in part, will be obvious from

the description, or may be learned by practice of the invention.

Brief Description of the Drawings

FIG. 1 is a graph illustrating variations in a push-pull signal and
jitter based on the depth of groove wobbles or the depth of pits according
to the related art.

FIG. 2 is a schematic view illustrating the physical structure of a

recordable high density optical information storage medium.
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recordable high density optical information storage medium includes a

~ lead-in area 110, a user data area 120, and a lead-out area 130, and has
groove tracks 123 and land tracks 125. Here, user data may be recorded
in the groove tracks 123 only or in both the groove tracks 123 and the
land tracks 125.

When read only data is recorded in the lead-in area 110, wobble
signals 105 and 106 having a specific frequency and waveform are
sequentially recorded at the sidewalls of the groove tracks 123 and/or the
land tracks 125, instead of pits. Here, a laser beam L is radiated onto a
groove track 123 and/or a land track 125 to record data on or reproduce
data from the groove track 123 and/or the land track 125. In particular,
each of the lead-in area 110 and the lead-out area 130 includes a read
only area in which disc-related information is recorded and a recordable
area. The disc-related information is recorded in the form of a high

frequency wobble 105 in the recordable areas of the lead-in area 110.
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be modul e:to%gldenng the consistency of the recording modulation method

of the above-described recordable high-density optical information
storage medium with a recording modulation method of a read-only
optical information storage medium according to an embodiment of the
present invention, the physical data structure of the read-only optical
information storage medium may be constituted as follows.

Referring to FIG. 4, an optical information storage medium
according to an embodiment of the present invention includes a data
area 13 in which user data is recorded, a lead-in area 10 which is formed
inside the data area 13, and a lead-out area 15 which is formed outside
the data area 13. In the lead-in area 10, the data area 13, and the lead-

out area 15, data is recorded as pits. In particular, as shown in FIG. 5, in
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a user data area In
where information that is not modified on the storage medium complying

with the same physical format is recorded, data is recorded as the pit
wobble 8, and in the remaining area of the optical information storage
medium, data is recorded as the pits 9.

The pit wobble 8 may have the same period as the groove wobble
of the previously described recordable high density information storage
medium. Then, data may be reproduced using the same reproduction
channel as the reproduction channel of the recordable high density
information storage medium.

The pattern of the pit wobble 8 may be realized using various

methods. For example, as shown in FIG. 6A, the pattern of the pit
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increase a recording capacity, storage medium-related information may
be recorded in the pits, and additional information may be recorded in the
wobble, or storage medium-related information may be recorded in the
wobble, and additional information may be recorded in the pits.

As shown in FIG. 6C, a pit wobble 8 may be formed with a pattern
in which a sequence of marks having at least two different lengths and
spaces having at two different lengths is repeated. For example, the pit
wobble 8 may be formed with a pattern in which marks and spaces
having a length of 2T, and marks and spaces having a length of 5T are
repeatedly arranged. Here, T denotes a minimum mark length.

Information is generally recorded in the pits of the pit wobble 8.

However, predetermined information may be recorded in the wobble of
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d' f e mdtidremay be stiiensigReeordad B’gleaét tt/\xmc@hée‘oene@ltlmes
| engths i s repeated. For exanpl it wobble

hrray be fOpmeAY OF SRER IDEIGIB) 3 ﬁﬁmhbllﬁ MY Qﬁae%QfQ@Qsat
av f

ol By SR R, RSB ERE 28 Y Bptoa
a nfd”nhmdrbefwebnItleelg\bhcomsécnmnatpntomobtﬂegémerialoltt;er words,

L?E%ggfhé Aest Brabe seCoBf PRPERST gtk fostied: HOLAING different
Em@sgitf nlférrﬁglfrpaﬁéﬁﬁe%@@_ 6 m%&&?%a rb% ﬂé'rr‘hed

8 may be repeatedly recorded
t 0 andphevthe ﬁooanldl pit wobblie mgemeffabpltaamayrbe smeldown

FI G T7A,
0 LS it RS R L b s o
V‘Dbmf&n-?&ld?ﬁdreh‘@\"rﬁeé Feridrarpits mag Hé‘*l%rméﬂ%rhd)rﬁ‘gitﬁé plurality

i nformation as wel as bei ng consecutively forned
Wheaf pihwobblest Ia\er@ Migok ataasAMay replasd Megeagral pis-ned

v 10 3yl e kLR of DB BB AR oo o

andsitria)@wy Rgprodaeo all opﬁrtfom@tmreevaywhenraeqcmdaemeae of the
| east two consecutive tines Accor plurality

of pfermaliss isslefertiviediAja dewlbF%felﬁubﬂlgbsot)mformatlon may be
i nf E{]@% gn may be sequentially recorded at |east two
conSetuti’ve ti nmes.

The pit wobble 8 or pits 9 are formed in a substrate in advance

when manufacturing an optical information storage medium. If datais
recorded as pits everywhere on an optical information storage medium,
pits may be formed in the lead-in area 10 and the user data area 18
without stopping a process of forming the pits. Thus, a process of
manufacturing an optical information storage medium may be simplified,
and the time required to perform the process may be reduced. Also,
since the optical information storage medium according to an
embodiment of the present invention does not have a groove wobble, the

pits may be formed to an optimal depth. In other words, as described



As may be seen in FIG 7B, a pit wobble 21 may be
recorded at |east two nonconsecutive tines. Here,
w@eonenad4cpits 23 nay be repeatedly forned bet MeERKRR2618/001803

et Feerense e, do TR s (i iobinegte o pe WHTth jier

I ncisugivest, @.4.f adepth okimde/f information, the first
pit wobbl e and general pits may be forned and then .
the secoAdiaia reareBipgenashdatiomaiethodused imtheentirg aag-in
Acc i It nt j i
ai ST o insRSieR o e Reld i sRbaltel | BN SRrhRE -
pi t relatey ibforinatior dreardOg, mag byl diffetent fromoé daita recording

pi ? g{o%ibt?éégét@éﬁf%bd{%ﬁg ierﬂﬁniéafglfﬁaaggfn@%@%%%@n storage
re t Oi_
, Dﬁ%‘dﬁﬂ'lh}é foggzgﬁﬁi@ge, Poi-SHRRY MbYulz88h gﬁét»tﬁgdahéy 8k used

i nf orma en any one piece o _
i nf throwghaut the edtifecleridsie area 18, orjust in, therséoragei medium-y

f inf [ . b ' d.,.Th [ I
ot ¢ Slefod Bl B o 408 B LR G- aTeR L, BEE RRL
manoaelatidnleModas usedlin iy AsmEhing areb@fane infethation
If data is recorded as pits everywhere on an opti cal

i nf stonage oeditrdr age nmedium pits may be forned in the

st oppi ng B G- mB00IHBR sHafg IfEaBEbw hanlf biEvalue 0"
pr oggisSb&veciaiof it affiviahge a1, Hres RLLI(Of loy représemts that the

storage nedium may be sinplified, and the time

r eqIMIEWING GUBWIEr @Nch thA ENPFIBLIE: BURRET BEbite gfivalye A between
sin [gak» ] tyd e medi um accor di ng

to glﬁo bgﬁgggélkénb %%T%gaéér g%@n%kﬂi{lﬁg'enti on does not

have a gFopeeamplebdata triag bepiecsrdanyinktbe fstonmge rmediam-related

optimal depth. | t her word d i bed 8 WD :
200MiemRER Fer heaserdnade e Arehasemodbiton getiad and in
1 i g R .

!, PR oo 5 gy oGO AL (1.7

r ec ovodiuregiomodethendi. on met hod used in the entire |ead-in

h i f . i :
Phet st or R shiBalir 180 62 thistaty 6 it e B BRahe o iation
be Hié‘tfﬁ@d,ﬁﬂmef;srsa@e?ombmww@wdéé\sgnomﬁwwiiroa predéteemined

used in the remaining area of the information storage
mg‘!;a

nedpearied pbtimexdais ef bits ofi valm <k (abdu) istresardast, rod

be Hﬁgge of the pit wobble shifts within a predetermine period of time, data
of bits of value “1” (or “0”) is recorded.

In the RLL (1, 7) modulation method, the minimum number and

the maximum number of bits of value “0” between two bits of value “1”
are 1 and 7, respectively. According to the RLL (1, 7) modulation method,
when d=1, data of 1010101 is recorded, and thus the length of a mark or
a space between two bits of value “1” is 2T. Also, when d=7, data of
10000000100000001 is recorded, and thus the length of a mark or a
space between two bits of value “1” is 8T. Thus, in the RLL (1, 7)
modulation method, data is recorded as marks and spaces of length 2T,
and marks and spaces of length 8T. Here, data recorded according to

the bi-phase modulation method comprises a pit and a space having a
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t hroughout the entire lead-in area 10, or just in the
storage nedium related information area 10a of the
woeadieziear ea 10, while a RLL nodul ati on et hpAT/KR2003/001803

used i r enpj. ni inf ' t

L= SR B P ke B BB S L5 e
bi t 6f @imayabe avithi theerange dfiwean Fomexairipe df n¥2) duta” 1

"“. Here, RLL (d, k) represents that the mnpjmm
nuntaserdediacerrdimgdoriitmbirohage madukation metheg igeconaprised of

bet ' of v "y ;
7T fnd o8 havih 2'BhUM of aT, A8 BhePAIY Kpacps paving

st oleagth ok4T.uifirr=l, abtaireconded aetardimgetodhe biphase onatiuiation
to the bi:-phase nogdu] afion, net hod and i the
SR L aRPeAeY ALPISAIH PR R 00 Adendtiiafd T, gng marks
RLL t4 . M niigwith@ f

t hrgﬁ%ﬁpé%fgﬁ%“b 2ed '%ngﬁ%@n%ﬁ’at [ onn xﬂew{ﬁho@ihe?fén?ﬁg .
phagens4, all gata ceoirisingipitssandspaees having 1a length of nT, and pits

Por o BpagS hayilS & BGpfhel 20T ard ol S st ST
Pi tenRRt 6f & Mdrk and 4 Spatefopmedelcebraing 6@)&(6@ RdLgf, 7)

time, data of bits of value "1 " (or S
r ecologetationmeRwdRLL (1, 7) nodul ati on nmethod, the

m ni mum j i :
Ul e "o MEE R 88a drdfindR ad 8 SRR R0nfitd Bebordily to the bi-
ref Bﬁéé m&ihdwlatm;j ° egidmgsﬁrlgcltlldé@do?lgllnin_(the ré)\gagxﬂlal pietriaghofa
met hod, en d= ata o is recor , and .

t huB'ark @nd énhgparesiormeddn R user datagrede r%f‘&@@?f?th%’“ﬁi'@ all, or
of g = £
TooBssbibBhotBaTn et and YaRASTh tnERiser s area 13 may be
a rrmfdﬁodlnce;d usiﬁgdl;ikl_»haiem;:kedmm I(I%Llo)fcimaallitue '('jl"di S

8T. Thus, in e , nodul ati on t t

i s recor B&ANXNSREXAM ﬁod%%dE%%gsffeP%fH&f’Hﬁ?ﬁ?m‘arﬁ’g’”ﬂ’" of,
Mar i eAd-iA %\?@fﬁgpétd.ﬂﬁ @hé sifagdipiiumaietate8 Gofiagtion area

according t I'- phase nodul ati on nmet hod conpri ses

a pll0aamsing thee hephases medulation\wiethod4reliB4be remaining area of

P R gl s DL B odUfygn grethon

within t k@cérm?tcpén &1 2540) meduRidAhéethod! datris rdebed

recorded according to the bi-phase nodul ati on_net hod

i s asnarks 8@ ay7d spaces 8b with lengths in the range of 3T - 11T. Here,
data recorded according to the bi-phase modulation method may
comprise marks 9a and spaces 9b having a length of nT, and marks 9a
and spaces 9b having a length of 2nT, and n may be within the range of
3=<n<5. In other words, when n=3, data recorded according to the bi-
phase modulation method may comprise marks and spaces having a
length of 3T, and marks and spaces having a length of 6T. When n=5,
data recorded according to the bi-phase modulation method includes pits
and spaces having a length of 5T, and pits and spaces having a length of
10T. The lengths of the pits and the spaces recorded according to the bi-
phase modulation method are within the range of 3T — 11T, i.e., the range

of the length of user data recorded according to the RLL (2, 10). Thus,
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pits and spaces having a length of 2T, and pits and
spaces having a |length of 4T. If n=4, data recorded

wa@e@aneisg to the bi-phase nodul ati on net hod PET/KR2003/001803

o ed qof ts.an es. ha Le f AT

"R desctbedatedigtat, ARBTEBitdh 5 e ekt AR a0 ogfin’feac-
' S Wér@hﬁné?%eﬁéﬁ@ﬁu@éd udirfthedandé PLA&iuitonpr i si ng
pits and spaces having a length of nT, and pits and

spaces habe agoyeidssgiibechmehad af eecording diate @NENaOL he

ccopartciod kL ofha ot iilfmBio SERagd pilhum pay oo
per appliedf tova am“rag@rr@dmrﬁmmg‘ @mesred nace mfdrmgtlmmlaylees
bi - phase nodul ation nmethod is jncluded wthin

r ange of Aliheegh 8dewembodimertspkihg rigaeRt 'PB‘?'PFEH‘ hq\,veabeen
use%, W o{\arﬂ%%m[)g@,qf #BLiY tg@é@pl?cfa?tea Bydhbse lelleé‘m the art

por N area an aap|S|nteuser
dat thatchand@s nay tieemadepn cbruismmbachmgt Mtbophdsmrtlog iteon

I PL th
rocleitiniSaand st 31 X 16 teR. erarope ot Iy diined in
10, tHe Haimd And lﬂeelﬁg@_mggn{gedl umrelated information

area 10a, using the bi-phase nodul ati on nmethod and in
the remaining area of the information storage nmedi um
usi a, R 1 nodul ation nmet hod. According to an
RLL str Y on method, data is recorded as

mar ks 8aagnbseRBEEShSN: Védcbrdlﬁ@% aA dpﬁlchhlafdrmwﬁn@‘to&ﬁe
- 11T. Here, data recorded accor di ng to the bi-phase

moduesiurorandea msdhomof rasoRhing deformatian 98 anorsieRERAUGHg
o IR 80R B dpficartiosRiibd sKFaoBiiflediitf Eits Hhe formed

of thtobgh&dt.thé @nﬂtdﬁ@ptloabrrﬁermaﬁmnswrﬁge dmdwmed'tbm;ad
according to the bi- phase rmollul ation net hod

conpracess @éﬂ@t&ﬂ@tugw&%omﬁa H@foanat'%atqﬁa% nﬁiurgr{aay be
mar ks, 4 ﬁl@dsgg&githgiﬁgé MhyPbé f(ﬂ'gﬁe%j : p n‘DduT”eﬁ%n optimum

data record co to ati on

met bigelal iscduipets Thuss recszdlngtrapaxjum\g dgaracteelngcmmay be
5T, . and piits and spaces having a length of 10T. The
Ien@?ﬂ’f@vﬁﬁ the pits and the spaces recorded according

to the bj 1so°'i‘ﬁé8af£0r%bﬂﬁh§>ﬂwdﬂ%ﬂémﬁ1 Methold Gsedlint41E or a

range of 3T - , the range of the Iength of
usepod@lnaOfr theoleaddn amadd rtige tata resorling rodulatjon method

10 \L%)e nt /eor‘ze?r"rf'aalr?1’|n£:gjcaz1-%:t\< %%9103(/)

8t|c Ef(Pl:T)formatlon storage medium
may coincide with a recording modulation method used on a recordable
optical information storage medium. Thus, the read-only optical
information storage medium may be consistent with other storage media.
Moreover, a large amount of data may be recorded compared with when
data is recorded as a groove wobble, and read-only data recorded in the
lead-in area and user data may be reproduced using the same PLL

circuit.

11



as described previously, a data pit in a user data

area and data in a lead- in area may be reproduced
wa@iging24bhe sane PLL circuit. The above-descri bedr/Kerévamo1803

of r}@ﬁotridi n!g dg!tig on and/or reproducing data from an

opti n storage nmediummmay be applied to

a storage medpd®phasl inforaationrstevage medianmedmprising:

| ayers. Al though a few enbodi nents of the present
i nvent i of leRd 8 ¥€8h shown and described, it woul d be

appreci a Iled in the art that changes
oy 5 gepﬁa{aﬂé’r%% n_EH

be na e I N odi rent wi t hout departing from
the pri naﬂ@daeutamdeaspi rit of the invention, the scope
of which bs de ai,ns

fi d.t hej .
oqul val owherein datk s eaerdedias 2 M aHe i aflest o pagion of the
abojee 4 iR &4 ‘é‘nﬂgjh 8 |§Fé06?déd3§é pit&frP4 T8iafing bRERBEthe

medi um and a nethod of recording information on and/or
r epopiitat infgrmatidrostoage mefdiwrm t he opti cal information
storage nedium pits are forned throughout the entire
optical information storage nedium Thus, a process

of manufacturTRg obh@alqmdrﬁialtloh %fd?éﬁ@tmémuﬁt@ffdeﬁfn1 wherein
medi um may be  sinpli its may be

f or thedares ia Witgh Hw&adatahs mqﬁe@,aﬁ.thg .wt mtgmgus g area in

oy e S AR R IRIR SRy
mst baseysgdidanfahiat iorecordgrhrti on of, the lead-in area

and the data recordi ng nodul ati on rret hod wused in the
remai ni ng area of the optical information storage

medi um gay C?ha@ngnggfc{gréns@%g&gg?%@dm &t 191 2, wherein

met hod uSed on a ormat 1 on
st ot‘magaeaedlwmh ﬂﬁmdatatlbeemmreleld aslthe pittwatatdle is an area in

|nfor tion e.nmedi um may be consistent w th.
ot WU SRSL TRaLon RioFadsy BleduiniiaiAges KIBIRRIQR isdgeqrded.
may be recorded conpared with when data is recorded

as a groove wobble, and read-only data recorded in the
I ead | n 4rea Zhe optical infarmatiap skeragepnediuoref csimg, wherein

V\h a? fkr daté:rércg%hfr@ modvptlgg O4ét%§ %gd ﬁ’ﬂﬁéﬁ?&a" ﬁ( @z%ﬁQﬁe

data is recorded as the pit wobble is different from a second data
recording modulation method used in the remaining area in which the

data is recorded as the pits.

5. The optical information storage medium of claim 4, wherein
the first data recording modulation method used in the area in which the
data is recorded as the pit wobble is a bi-phase modulation method, and
the second data recording modulation method used in the remaining area

in which the data is recorded as the pits is an RLL modulation method.

6. The optical information storage medium of claim 5, wherein
the RLL modulation method is an RLL (1, 7) modulation method.
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1. An optical information storage nedi um conpri sing:
a lead-in area; a user data area; and a |ead-out
w@e@a/2sherein data is recorded as a pit wobbl BCT/RR2603/001803

east o 0 el bR AP R i, i

I nf giforhaion FScOrageE abestding tozhe bivphapé insedulatidrp rgiho®n
storage nedium of claim1, wherejn the area_ in which

t he CEBWPAISES MATKs BNdFrases h@vwgta lRawskn ef nd, ane Easks pRd
SPall¥ RN @g%gehg{h%f%ys' einch RLORRAS ef 2<ns4 and

corrppyl ng W fornat TS recor

The Tapta malimunt orarkiérgth.st or age nedi um of cl aim 2,
wherein the area in which the data is recorded as the
pit wobble is an area in which optical information

storage gedi U'T'hfe%pﬁfcﬁﬂlnfd?h%@ﬁ@t@r’ég‘eﬁné&ﬁx% 8e€lairft-5, WHrein
optical information storage nmedi umof clalm3, wherein

a f theRLUanedulation meigocdrtsdam RLLAR, 8} medulation mathode
area in which the data is recorded as the pit wobbl e
is different froma second data recordi ng nodul ati on

met hod uged i Mhiehspticamnfdtniioprstérage mblitkn bhelaim ®kerein
is recorded as the pits. 5. The optical information

st oidgenatian ieeosded pecarding tarte bi-phase eadulationienethod
e CoiePGe Bt E s o5 PR B et PEn A hrfald

nDdtsbactésohavmg laddngthnef 2riTh evheesinndisdeitén emigdi ofB<n<5 and
. ati on nethod used in the remaining area in which

the d%@d“lr%mPEbmaﬂ'éE? hihe pits is an RLL nodul ation

nmet hod. 6. The optical information storage medi um of

claim5, wherein the RLL nodul ation nmethod is an RLL

(1, 7) ndBul afl herop’tieahioﬁbrmlaﬁom@t(ﬁ@@é/rﬁédi@ﬁ%of claim 3, wherein

red PRSI B B15. P wobRls SAbs ATRig RENSH 3 Rt &g 1 e

accegi dstatfrebhe bi - phase modul ati on met hod conpri ses
mar ks and spaces having a I ength of nT, and marks and
spaces having a length of 2nT, wherein nis within a

range of 1?.: 5”%@ o%rt]ig;al information storage medium of claim 10,
wherein the pattern of the pit wobble is one of a single pattern, a random

pattern, and a combination of at least two patterns.

12.  The optical information storage medium of claim 3, wherein
the pattern of the pit wobble is one of a single pattern, a random pattern,
and a combination of at least two patterns.

13.  The optical information storage medium of claim 3, wherein
the data recorded as the pit wobble is reproduced using one of a push-
pull channel and a sum channel.

14.  The optical information storage medium of claim 1, wherein
a first data recording modulation method used in the area in which the
data is recorded as the pit wobble is different from a second data

13



Tis a mnimummark | ength. 8. The optical information
storage nediumof claimb5, wherein the RLL nodul ation
woretroeB43 an RLL (2, 10) nodul ation net hod. 9PCTE®R2003/001803

optical .informtio dj cl Ai ,- ej
"t g o dBt L aRARE PR TB b eltioifnd st in WARGHFLR
nmodyhsatis pecorabhed themer i ses marks and spaces having a
l ength of nT, and marks and spaces having a | ength of
2nT, wherein n is within a range of 3:5n:55 and T is a
m ni mum gar k L ' h&Hi j

st orage r‘]rrg'di u%ﬁ%gbg?%ﬁﬁnfo@%@ﬂgg&g%@é;ﬁ%@g{dﬁélgﬁ t1ﬁ’e

pi t wivehih ¢hes fitss tatd feordingmadhdatien peethaed nsed édthenaneladn

o 5 oG b T SR -G8 BB
WObRethd P Mg seRofit '?ﬁltf rérdiPGmodulbAcs %th@éﬁﬁsﬁg in the

and a conbination of at [east tWwo patterns. 12. T
opt rerahiningf aneadn ivdnichs ther dafe istetardedasdhaipits 3s aftitrlei n

the pattern of the pit wobble is one of a single
pat F@H?aﬁﬁ’nrrgﬁ% 'pattern, and a conbination of at

| east two patterns. 13. The optical information

storage nedium of claim3, wherein the data recorded

as the pil®. wobbe @pticalrisisrodtior sterapadnesidnvef eaimda.

pul | . ' ;

" BERTT ST KEbgu iR BkSd 15 dF R, PR ideRlation method.
first data recordi ng nodul ati on nmethod used in the

area in which_the data is recorded as%%,he 8#2t woqgl e

i s diffefént fheePLcaldptarmatanStaraoemedsm obdain 16.

PCT . g .
¢ ne " Eralf HOfAdih, rdcefnd aRSomRRHGANE A pRBSE T g8ton "
t hemeithad campriseés ngrks eal spates mavingra engtragenfeatidumarks
of claim14, wherein the first data recordin

o ENASPRREHBRNDG AleBaM S $7e WheTa IS N DIP tangeRfi2enss
i's Eﬁgqfig%dnﬁﬁmhﬁ?n@rkl Rl e is a bi-phase nodul ation
met hod,

and the second data recordi ng nodul ati on
nmet hod used in the remaining area in which the data

'S recor qu asl‘hgr(‘)%tiglalti?\fdrrsna%n%lfoLrage medium of claim 15,

wherein the RLL modulation method is an RLL (2, 10) modulation method.

19.  The optical information storage medium of claim 18,
wherein information recorded according to the bi-phase modulation
method comprises marks and spaces having a length of nT, and marks
and spaces having a length of 2nT, wherein n is within a range of 3sn<5

and T is a minimum mark length.

20. The optical information storage medium of claim 1, wherein
a pattern of the pit wobble substantially matches a pattern used in the

user data area.
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nodul ati on nethod. 16. The optical information storage
medi um of claim 15, wherein the RLL nodul ati on net hod
WO 200a023R63. (1, 7) nodul ation nmethod. 17. The BQt/KR2003/001803

o ot Pon - S0bcags ey 44 BRLAp Ui im0

nodwhahéif fhe BRttBAToCHEBII webblets kaecdfd singleqsatiean| & earidom
l ength of nT, and marks and spaces having a | ength of
2nTPatteey. @nd ancorsbifjatian of at leasyv@patiem$. 54 and T is

a mnimummark | ength. 18. The optical information
storage nedi um of claim15, wherein the RLL

modul at i @. meThedptisakinfdriratiod, std@gemediuat obdairetihwadherein

15: tmea i b PATORHE Bos B8 S RokaR. BT hattern.
bi -ehasaecchgQiHb%hf%Fat [@RisPReb pafternisses marks and spaces

having a ngth of nT, and nmarks and spaces having a
l ength of 2nT, wherein nis within a range of 3:5n:55

and T is m o mum.mark | ength. . 20. The .optigal. .
i nf or mat ?Sn sﬁl bpé)é)éwﬂ];laqumaglpnat%riag]eﬂlgwgr} 8fﬁamg1, wherein
pat {1y BadireEbRIA ds DIt RoBblesit aproaub¥d et af a push-

pattern used in the user data area. 14 WO 2004/ 023463

PCTpuikebane@reoa sumcharel.opt i cal i nf or mati on storage
medi um of claim 20, wherein the pattern of the pit

wobbl e is one of a single pattern, a random pattern,

and a cophj naThemplitakinfdraagiontsioragetrhediosn oR&lainiiewherein
optical information storage nediumof claiml1, wherein

t he thPpligah infermafion storagibmesiyn heseat deast aneqpfmation

pat Eﬁﬁ?cea random pattern, and a conbination of at

| eas WO patterns. 23. The optical information

storage nediumof claim1, wherein the data recorded

e R e R EEE SEB b rrr
i nf Béafqa%cgfdé& 8§ fAEPIRYDYIE RireBbRict dt le46t&VRI dbnskbetive

optic ormation storage nmedium has at | east one
i nfbmesti on surface.

26. The optical information storage medium of claim 1, wherein
data recorded as the pit wobble is nonconsecutively recorded due to a pit

row.

27. A method of recording information on and/or reproducing
information from an optical information storage medium having a lead-in
area, a user data area, and a lead-out area, the method comprising:

recording data as a pit wobble in at least a portion of the lead-in
area; and

recording data as pits in a remaining area of the optical

information storage medium.

28. The method of claim 27, wherein the area in which the data

is recorded as the pit wobble is an area in which unmodified information
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25. The optical information storage nediumof claim1l,
wherein data recorded as the pit wobble is recorded
warod@2asib3 t Wo consecutive tinmes. 26. The optiBaT/KR2003/001803

i nformation storage nmedium of claim.1

FecOh detioBbe mEC: cHERID Min A M Foflcfind Bivical
reciyrAd idRotded pit row. 27. A nethod of recording

i nformati on on and/or reproducing information from an

optical information storage medi um having a | ead-in

area, a ﬁgr ?ﬁé%&ﬁsa’ofg[éqmazgamrghﬂtth@ra‘?éa in WFnch the data

met hod ¢ risin Fecor as a t wobbl e

at jseesbrdedosy theomt wbbbleds Iaem*eann wﬂmﬂaopmall mfennatdmmg
data as pits. in remai_ni ng, area of t e optical

i nf 8iORRGS medé.warrs@ée%mm iopgis reprdegt hod of clai m
27, wherein the area in which the data is recorded as

the pit wobble is an area in which unnodified _
i nf or mat B0n  TBeW2th00 4f CamM62D, R 661 daiBogordinga

oy ECEGHaNonGPRYToY e apaerR TovRERIAR AT SFOL 7¥ the
28, pWO\ﬁfb%‘lé‘lstd]ﬁel%rn@ﬁohﬂa%béﬁ‘d [ELE Fb%b?dlng ?mdeiﬂQf seecheaiod
the pit wobble is an area in which optical informatjon

st oused imthéi remaieingtasea imwbichethiestata és resosdertas tpppits.
The nmethod of claim?29, wherein a first data recording
nodul ati on nethod used in the area in which the data

i's recorded asvhkheethbt tof il 30, ivehdtefrf thedbt daterreeordmg
second data recordi ng nodul ati on nmethod used in the
r enBlaguiRfioardgthad t\mdcln tha@remimwhichitbeslada is resorgrd as the

t The
G B e ¥ PP, Bockldtio idhobl Bheie bRon bla |
whi ﬁétdrdmagdabmla’sori mmwdsed; int the rqmmalnuugtmba in svhich the

bi - phase nodul ati on net hod d the second
r eCG?Eﬁ isgenddedas the RiE!5 80 F@Qeﬂ"q dylgtien 'F‘@mﬂ%m ng area

in which the data is recorded as the pits is an RLL
nodul ati on net hod. 32. The nethod of claim 31, wherein
t he RLL B8dul aheanethod of claim 31, wherein the RLL modulation

method is an RLL (1, 7) modulation method.

33. The method of claim 32, wherein information recorded
according to the bi-phase modulation method comprises marks and
spaces having a length of nT, and marks and spaces having a length of
2nT, wherein n is within a range of 2sn<4 and T is a minimum mark

length.

34. The method of claim 31, wherein the RLL modulation
method is an RLL (2, 10) modulation method.

35. The method of claim 34, wherein information recorded

according to the bi-phase modulation method comprises marks and
spaces having a length of nT, and marks and spaces having a length of
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method is an RLL (1, 7) nodul ation nmethod. 33. The
met hod of claim 32, wherein information recorded
w@ewanei4ng to the bi-phase nodul ati on nmet hod CPOPKR3@S/001803

paeBT, Wagreth nde PG rarde SfA<nh Bhars AR AR

ranggdeh 2:5n:54 and T is a mninummark |ength. 34.
The nmet hod of claim 31, wherein the RLL nodul ation
method is an RLL (2, 10) nodul ati on nethod. 35. The

met hod of,.cl ai h Ly e} :

accor di néGt 0 Fﬁé%ﬁ?t.hﬁﬂ%?‘%ﬁ»%ﬁ%‘"@?ﬁg‘éﬂﬂgﬁ%ﬁ ps'tevs\’()bbIe
mar &abaadtialmameb@/gmm Useighhelsefdataratesmr ks and
spaces having a length of 16 WD 2004/ 023463

PCT/ KR2003/ 001803 2nT, wherein n is within a range of
3:5n:55 d T+ LA : ;
B F}&Eé@etwﬁ,ﬁ dﬂ&lﬁlmé‘ﬂﬁé‘rﬁg{ f?\lp ptﬁﬁtgrg:?!)? the pit

net hod of cl a ereln a pattern o
wobhblobblesishmicaofta single patternea rangemtpatiernsad acontténation of

user data area, 37. The nmethod of claim 36, wherein
t he 3p!9ASEMP BAURIRS- pit wobble is one of a single

pattern, a random pattern, and a conbi nation of at
| east two patterns. 38. The nethod of claim 29, _
wher ei n BBe pdheanethofl afiaiaim 29, wieereirethespattesn off the pit

2t " eelE e iond sl bR A Ao dietBrt i) A indon o
whegeidasti@ pasipisded as the pit wobble is reproduced

usi ng one of a push-pull channel and a sum channel.
40. The nethod of claim 27, wherein a first data

recordin no ' t W i i .
Gata i's Plcor dta et CHlh 2 herdin #ta3ebade ANl i
secubbitaisarep rivced ngingdne af apushepuicchannetdnda $um
remai ning area in which data is recorded as pits. 41
TheCh8PM@d of clai m 40, wherein the data recording
nodul ati on nmethod used in the area in which data is
recorded as a pit

40. The method of claim 27, wherein a first data recording

modulation method used in the area in which data is recorded as a pit
wobble is different from a second data recording modulation method

used in the remaining area in which data is recorded as pits.

41. The method of claim 40, wherein the data recording
modulation method used in the area in which data is recorded as a pit
wobble is a bi-phase modulation method, and the data recording
modulation method used in the remaining area in which data is recorded
as pits is an RLL modulation method.

42. The method of claim 41, wherein the RLL modulation
method is an RLL (1, 7) modulation method.

43. The method of claim 42, wherein information recorded

according to the bi-phase modulation method comprises marks and
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wobbl e is a bi-phase nodul ati on net hod, and the data

recordi ng nodul ation nethod used in the remaining
wa@re@aoezehi ch data is recorded as pits i s anP®&vKR2003/001803

nodul ati on net h d of, claim4l. wherei

{ heShates anaaEref 0BT SRS AR SPRCed o reth o

met bAY. whsrein R8s WRthiiP4 régecbe2sAandvTas & Minimum mark

i nformation recorded accordl ng to the bi-phase

modlength.on met hod conprises marks and 17 WO

2004/ 023463 PCT/ KR2003/ 001803 spaces having a |l ength

of nT, and marks and spaces having a | ength of 2nT,

wherein n4is mhéhhéthadrommmcﬂ? WHeredtherRL T moglusation
m ni num nar The nmet hod of claim 27,

th, 44.
whemsithod Wea'RBl_LLr(gdmphmPGH'at'ﬁEtf%fﬁoﬂs an RLL (2, 10)
nmodul ati on nmet hod. 45. The nethod of claim 27, wherein
data recorded as the pit wobble is recorded at | east
two consdbuti Vhetmetbsd of6laimtay, rwhehe'nh ddtackadnded s the pit

whereip, data rec the wobble is

norRBE TP A R0 GoESe Y eI o, 47, The

optical information storage mediumof claim1, wherein

the optical information storage nmediumis one of a CD,

a CD R, 46CD Rue mahw’lf clairD\ﬂi’tRWerainmmaFkamrdad as the pit
R&l and a HDDV[g. vﬁ}o i.nf ormati on

st oYVQ Cie 1N PEreH %(F%rfco fgr o ?I‘?g r8}9’t i cal

informati on storage nediumis a read only optical

informati on storage medium 18 _ _ _
47.  The optical information storage medium of claim 1, wherein

the optical information storage medium is one of a CD, a CD-R, a CD-RW,
a DVD, a DVD+RW, a DVD-RAM, a DVD-RW, and a HD-DVD.

48. The optical information storage medium of claim 1, wherein

the optical information storage medium is a read-only optical information

storage medium.
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