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WO 2004/ 068478 PCT/ KR2004/ 000170 OPTI CAL | NFORVATI ON
STORAGE MEDI UM Technical Field 5 The present invention
WO edoaest78 0 a reproduction-only infornmation stPCEHER2004/000170
medi um information recording/ reproduci ng nethods,
and a recordi ng/ reproduci ng apparatus, and nore
particularly, to an optical information storage nmedi um
including a transition area for transiting between
two adj acen®OPTIGAL INW@W&O&SEQWEME&‘HM st or age
medi um a nmethod and a apparatus of
recordi ng/ reproducing data to/fromthe optical io
information storage nedium Background Art Opti cal
i nformati on storage nedia, for exanple, optical disks,
Techdm@lﬁbuely used in optical pi ckup appar at uses for

B¢ bresstiiecaipn pltes B & EPeBRibE AL AR I orage medium,
mforrr(e@%) re@brdih§ reptodi i dtRode, i’ & %ﬂm@mpmﬂmg apparatus,

heir inforhation storage capacity. Exanples of
and mcureq:eummiarlmma@anmtmaé orragtioresiorageomediunaip¢iyding ariegnsition

e QLT Uhn B 5 S EAEg P  HARG 1 st

medififY 8 InedBbtandTA gpparmaé iob réddrdlngfrebl‘t&itm:htg/eataablfuah the optical

i nfor mati on storage nedia wth one 20 anot her ,
informatinrestoesrgag@diybnveni ence. I n consideration of the

econoni cal efficiency and the conveni ence of users,

storage nedi a have different standards for different
Backdnopeg.-Arbt or age nedi a that have no determ ned standards

yet are undergoin st and zat T hi t hi
sl et Srago i ek PATHR OPBES! JISvei B agdely used in

optlcélgﬁ‘é Jg) é%tfoggﬁfor&ﬂ /rggﬂfoeéf&frf‘gelnmidnhh@ hdn-@BHtact way.

storage nmedi a
Opticabdi¢ke tir® nmssmey:irasdmmhpaa;t dJsksy(Qips) eradigitialsiersatie digks (RVDs)

accorgl,lleiusa‘go tg\%tl %%@%égg orgggapap?ﬁgyB @T\Btégsdf-rﬁ? ﬁé @%ﬁ’bal disks
are 6B0RMS CHIR, BH-RH, ATheDVE+RAE afBlthée Fke O Flsthamoie) fiD-DVDs

I'n afea stores disk-related information. Here
havur@i’aare&mrdng capacsy obﬂoa&omat%aréuwdar;dew@b@m as a

Gl T a8 SR WoRa dRlfectAbn one
anotﬁré@@%@é&&m\gsgi Bonldradlsdd. | R ceherirainektheasjonoenital efficiency
and the convenience of users, storage media have different standards for different
types. Storage media that have no determined standards yet are undergoing
standardization. To achieve this standardization, a storage medium must be
developed that has a format that can guarantee compatibility and consistency with
existing storage media.

A conventional reproduction-only optical disk includes a burst cuiting area (BCA),
a lead-in area, a user data area, and a lead-out area. The BCA stores information
about the serial number of the optical disk, and the lead-in area stores disk-related
information. Here, the serial number of the optical disk is recorded as a barcode.

The BCA, the lead-in area, the user data area, and the lead-out area are

consecutively arranged with no transition areas between adjacent areas. However,
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WO 2004/ 068478 PCT/ KR2004/ 000170 when the BCA, the
| ead-in area, and the user data area have different
WQERG4pef4ver ns, consecutive data reproducti on PEHKRG04/000170
be properly perfornmed because of the absence of
transition areas. 5 Disclosure of the Invention The
present invention provides an optical information
storage nedium which includes a plurality of areas
when @ﬁ@lB@Ah,rtaeftead-bﬂamaeanUethmar tata ardjadvavet diffeeant pitopatterns,
to . achieve snooth data reproduction.. Accqrding to.an
consegsfue (a5 TaRRRO BRIATLmEYinG) B RTGRSY REMaMTiEd fesotlge 8t fie absence
of traﬁé?t(ijér‘?gfé%%gc“ on-only optical information storage
mediumincluding a plurality of areas and at | east
one transition area. Each transition area is |ocated
Di Ibetvve t adj acent areas. Data nay be recorded in
ISC = in the areas and the transition area.
ATRL bor@&dighvertfort Bievidedn bhRial #Hiemamdn b@ré%@ nesti®m which
as a pit pattern of an area in is front of the
includesanpluraliip cheezasands transitiopateadieiweendwoadiacent areas so as to
. of the transitio rea. The transition area nmay be a
achieyp rsfrlﬂ‘)t%rdé : f%?rPQU% °%the transition area may be formned
| D\ RordinG 1§ Bh RPCEbNMHRY praserbilemibn, RRbteisprofidedack
pitch of "pits in the transition area may be the sane
reprodsctioracklympticabinfomatpnpstoragemerivim ijcleding aqplgality of areas and

ternatiyely hetr ki ch .Di j ,
st o} ARG e ARG R B4 oo g gacent
areasddj acent area may be different. The track pitch of

pits formed in the transition area may radugll .
| Rateasay be raeeidedss the derm REPET abﬂbep?rfeég a1 sit%/a@S'tlon area.

£ 0 o ) ) T g .
| FLRE Rl OPuR G LA el U RS 0 Btk of an arca

front bitthel tramsiidn arcaoeas alfit patt@ndifray areaatocbeof tepeansiidn area.
the present invention, there is provided a

r efteotiarsiien 269 apes EdNNAR@PHat i on storage nedi um
OGS b EhBYrarfsifiit] §FeaCMta&gié?fgg§_§§ in %\Ps@‘é)ightz%ééﬁ;zﬁ or '3 wobbling

C
area; a user ata area; out area;

pattetrr.ansi tion area located in at |east one of an area
bet ween ad-in are

C b rark aich o aits I it enalion arsuiiel e B SRR AgTtdOces of
e QRGPS P 5, R0, 6 g rea g
the tlaekgitones af pis in the adjacent area may be different.  The track pitch of pits
formed in the transition area may gradually increase or decrease from the track pitch of
pits formed in the area preceding the transition area to the track pitch of pits formed in
the area following the transition area.

According to another aspect of the present invention, there is provided a
reproduction-only optical information storage medium comprising: a burst cutting area
(BCA): a lead-in area; a user data area; a lead-out area; and a transition area located in
at least one of an area between the BCA and the lead-in area, an area between the
lead-in area and the user data area, and an area betWeen the user data area and the
lead-out area. The BCA, the lead-in area, the user data area, and the lead out area

are formed of pits.
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are formed of pits. 2 WO 2004/068478 PCT/ KR2004/ 000170

A first transition area may be included between the
wBa4mesd78 he | ead-in area, and the BCA, the | eBdF/KR2004/000170

area, and the first transition area may each formed of

pits in a straight pattern or a wobbling pattern. A

second transition area may be included between the

| ead-in area and the user 5 data area, and the

| past trarfitioh atdtemayde alualeartesteandhe IBCA andiible lead-in area,
transition area may each

. | d. of pi ' ' o
e e e RN L PLIEd,0F LR R A s i o
: t it be f d i bbl i
straigfip R 4 4880d PAETEY T onhi c mmy gr adualy
dacserand transitiT eezemandbedndudgdthetween thelesdaigrarea and the user

data a1g6 o el R SREy SRR AE Ao dR B SEBTdgTsiton area may
each f@gig%i’ A iH%%aigg?Hédﬁém%ﬁé WBBbﬁk:ig;ggtté@EA) )

-!n area; a u ata area; a -1 N area, and a
t Mehen bits forathedirstior sexasid transitiast argaemeghe for@eddad wabbling

area, the user_dat rea, and the |ead- : | S
patterd GrgemPuiEco s prop ey Sruall araaase thiti e i on
a%%%ohpﬁn%‘?&@ﬁl?@n@%‘ﬁ’%@ﬁeéﬁ’ﬁ tREIpRESENt inveHtion! easte id provided a
According to an aspect of the present invention, there
reprotiscioreunigentizahinfdrotation stoeager miediyrn HiGWIRE: isopurghcdtting area
eproduct i on-onl i cal . inf Wels edi \ ,
(Al R RSP BB b PTG E B PGB, o
one ot 19 BEN TREIAHE-irRada eidTLser ddta dreasandtie kendnsitidrea is divided
. area on the optical_storage nedium Each transition .
into aaplaealitsof $Weareas. bethekansiion agaisdncalgddriwesp two adjacent
Ar\cgordi ng to an aspect of the present invention, there
4r€8%r ovi ded as recording apparatus for use with a
I SRECRASIRL e oA pecepf treaprsehbinvehtiom thbrs mgeomeedunmethod or
including: a recording unit which records.data on the.
recordingr itratation-aha yeRipduepn-onff ot frggrrg@tg}rhﬁtgrqﬁed Mggum.
: nd. || er i tehQl St ' N ;
inclufg5 yTRE] bRl Elty S S EER 52 P ARUERER Mobirk ad fdtming at
least APl e sitidroamgeomess apticaistbragatmedisnt. hech fraegtien agea is

unit to format |east one transition area between two
locatgdbgbueen by@g6jaceplialqaSonal aspects and/ or advant ages

of  vent i : K .
AR B S 38R i, 1 ) s a o
appapdtvk dusude withtnespdeduction-omly opticaliaformation storage medium,

sub-

including: a recording unit which records data on the reproduction-only optical
information storage medium; and a controller which controls the recording unit to form a
plurality of areas on the reproduction-only optical storage medium, and controls the
recording unit to form at least one transition area between two adjacent areas.
Additional aspects and/or 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 shows a physical structure of a reproduction-only optical information
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be | earned by practice of the invention. 30 Brief
Description of the Drawings FIG 1 shows a physi cal
W@ Reogo6s4re of a reproducti on-only optical i nf oPCEKRRIW4/000170

3 WD 2004/ 068478 PCT/ KR2004/ 000170 storage nedi um

according to an enbodi ment of the present invention;

FIG 2A through 2E show exanples of a pit pattern for

a transition area between a burst cutting area (BCA)
storage tnedilreatdondiagde aof ermbodiméntalf thepoesatiinvention: age

e B ARG S e YIS BEA i BAGITJBAJIpT 818a between

i . i f r. 1 .
oS FCATEHGH ey st lawuge s mado

accoRfng tmgfiwtaafrpbmimént af the present invehtion avharapits fardae BCA are
area e th CA l ead- | . .
o e S 5o Blgh Eal S Lo R ogantranciom

patte?nju;rSt enbodi ment of the present invention when pits
or the BCA are io formed in a specific pattern and
piIRIES. @A thneughe3B-shovaexamales df@ pik@attarmafos e thangition area

ot G2 BT bR 5 T ke R e BB B fcum
acco%ﬁg idend B ehibodimanpdf thegrepénttiplentidrowhehipits for the BCA are
storage nedium according to the first enbodi nent

) . nt or .

formetién prepssific patiesnend pitsrfenths leadripares argtomating S{ralght random
attfo,rmad in a randompattern and pits for the |ead-in

PallePea are formed in a straight random pattern; FIGS.

SAFIdY. Q4 othrbbgls ﬂ%l@(t@@i@élﬂﬁl@‘ ofea pitipapatr forra fransition area
transition area between the BCA an he | ead-in area

\ d .
betweentthe BSiA podlithe tgash-irediearpidhe opjealipiariationsterage gedium
t i L i L tds
accafiph 5 e fith ERRMERS bt e, preGeft RERor NN iSToRRRNECA are
formBHtis afrahdbivepatesrd-dmi pitefor dne |dear-imeatearara fowbéd img straight random
rapglom pattern; FIGS. 6A through 6E show exanpl es of
pattefnpi t pattern for a transition area between the BCA

ST A SR S ARG 57k s st e
betwiden the @Atandriheéadin areenofthewrftical infermBianssterage medium
accofégiglgecgrttlgg ﬁ‘igﬁtsﬁ,fgﬁgq!)éjlrr%r&gtb]ee{ arée%g%t R]ivteﬁticf)ﬁ) (A/htelﬁepi{sei%q thd'BCA are
formed in a single pattern and pits for the lead-in area are formed in a wobbling random
pattern;

FIGS. 6A through 6E show examples of a pit pattern for a transition area
between the BCA and the lead-in area of the optical information storage medium
according to the first embodiment of the present invention when pits for the BCA are
formed in a specific pattern and pits for the lead-in area are formed in a wobbling
random pattern;

FIGS. 7A through 7F show examples of a pit pattern for a transition area
between the BCA and the lead-in area of the optical information storage medium
according to the first embodiment of the present invention when pits for the BCA are
formed in a random pattern and pits for the lead-in area are formed in a wobbling

random pattern;
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random pattern; FIGS. 7A through 7F show exanples of a
pit pattern for a transition area between the BCA and
W b@4joesads i n area of the optical infornmation SPOI/EGe004/000170

medi um according to the first embodi ment of the

present invention when pits for the BCA are 30 forned

in a randompattern and pits for the lead-in area are

formed in a wobbling random pattern; 4 WO 2004/ 068478

Pfrmmmmogaﬁmshcmmanms of a pifrpagiers fona greasiibpsrea

of a pif, pattern for a . transiti - .
petwpin I 5P S £ heBoblERE e G REbRRGp storage medum
accorHM@ééé&hcﬁéﬂb@Gﬁn%f%ﬁb pRESEHtGhishtion hee piBdor the lead-in

enbodi ment of the present invention when pits for the
area dredorinad imeediraight raodeedpatiera and pitsjiar thengentpia arearare formed
) nd pits, for the user data area are forned 5 in a
mas&gp@?@@ﬂd%,ﬁ)@ ff'battern; FIGS. 9A through 9F show a

PEIGBabARDUGArORshERSHIt patte R dediveiten bhea berbdnthe lead-in
area and the user data area of the optical information

area snothayesercditararaa obtie aptieal infesmatier skragaiorriHEhacesrding to the
t he present, i ti it .

secorl] SraEhgRt 4K Wb R ERIET o b el B are formes

in a wdbbliH§ @én%a@t&e‘?ﬁ aAblSifsdorttt iseradathraregare formexhhoanstraight

pattern; QA through I OF show exanples of a
randgmpagigtniern for a transition area between the |lead-in

N and t . . .
SR oA R RTTOrc Shdh Ty Tos, o8 SR REh b0k HeRiicporea
betwddietHyY [eaghh arey antithe usbedat dreafafrthe optichldatbrimatianesdorage

are fornmed in a straijght d tt d pits f ,
medigMcaasoeding 40 heFee0n EMbogmeRtRIdNePTaSSIBY PP YRGB Aits for the

Iead-@'gériteggeﬂé.fgrln%d a%ﬂ%@t?aﬂ@dm{erﬁtarnﬁ%ifér r ®e 88r data area are

. i'nfornatron or age um according to a
formédin & weiibting nemdomfpatieen;pr esent i nvention; and FI GS.

12A_t hrough 12F sho anpl f a.pit tt .
a8 R el R a0 P o BB leb medium
] 4G ' [ ' t i i . ordin 20
acootdig 8 i g B B et | o when
PIRIES deAahfaugit 12iF showfexameplee afiai pit patéerndpe arteansitipn area

ety .S RS AP B o AP AR ey sccorang
to thé&fflrd embodiment of the present invention when pits for a first area of the lead-in
area are formed in a random pattern and pits for a second area of the lead-in area are
formed in a wobbling random pattern; and

FIG. 13 is a block diagram of recording and/or 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 to the like elements throughout. The embodiments are described

below to explain the present invention by referring to the figures.
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FIG 13 is a block diagram of recording and/or
reproducing systemaccording to an enbodinent of the
w@r@3mes478 nventi on. 25 Best node for carryi ng PCI/KRR@4/000170

I nvention Reference will now be made in detail to
enbodi ments of the present invention, exanples of
which are illustrated in the acconpanyi ng draw ngs,

wherein |like reference nunerals refer to the |ike
epansptical infioonatiorustordieemediodiaveatding te vadeus eowedivents of the

v T i s B A
The o?)ﬂ&élqmorm%bl% %@ibﬁgﬁcéﬁalmﬂﬁa@@’u@'&ﬂbé&ments of the

I ous e present 1 nvention Is
presehEmvedtlom us:dwmldyntoaa @lurblityeftareas ac@@rdmgeweﬁbmctl@,n As shown in

FIG. 1l QRGBT RGN S BBP STed Mot aainele 1 Bfbtiment of the
presehf ﬁﬁ/%ﬁfloh Y rk‘%éé’ﬁ Hu%t@uYﬂllﬁtj?QrédWGBCR) ﬂ)(b Lﬁ féad-m m‘baéﬂtﬁ‘aﬁuser data

according to function. shown in 1, th
area ﬁ(ibfomt)rmgﬁeenmhao andtadeage)ut@me@ ﬁpaw@m*Uar@gsquemally formed

rom ERSEHRTE Ry 4B B RO LR 0S! WS Bhr

med'%ea 30 for storing user data, and a | ead-out area 40,
Ich are sequentially formed fromthe inner boundary
t EEhef&CAdOeitOItﬁsdhaaaeylabﬂUm@r @bﬁﬂ(%“cﬁh'f‘fﬁrﬁﬁtio(@rﬁt()fage medium,

for exay; St g?gtapnﬁﬁal (ﬁ% qu@%f mgg P%;gﬁwnéé?ddafn area. 20 stores

disk- @‘a’%gahrﬁorrﬂatl@ﬁ)td protetkionanfotiaiation demd iifey/lig tHearBalas of the
| ead-in area 20 stores disk-rel atffd i nformat.i on,

disk- @dﬁigdmf@rreatlor@ﬁw ifermatiarabouiifedyre Pf Inkormpstinn,piocags medium,
such {a%:a Ee%,"gz(]f%&s:aﬁ#ke% WWeocSr@{ﬂsRno@é ‘?e%ﬂbfdﬁbﬂ@ﬁ 'o‘ﬁﬁ/ glgRglhformation

oFnation storage medi um - suc
about 8OfigAbE,obictiordiag yers, mfmfn'dat-h ahmut @ recording speed, information
reproduction-only disk, information 15 about the
abouhtheheisk gizer @esrtaehbm ayers, information about a

| RSl GERE A O RITRE B op e ey o Storege Tredr

accordifi@ tavatfirstrerabodiagnt of thel preseat srveintign tinclades adirst transition zone
15 benargithp e AJAENA Be BRI AHEOBCA 10 and & he | ead: i n

2[?@? gg%A EthST({)}gtst%eghg&'Pzg% ggg fii?%t%;faﬁ;@aiﬁfﬂﬁﬁaﬂtéma fihesead-in area
20 stores data that may be recorded in a second straight pit pattern, which is different
from the first straight pit pattern, or in a wobbling pit pattern. ~ Alternatively, the BCA 10
stores data recorded in a first wobbling pit pattern, and the lead-in area 20 stores data
that may be recorded in a second wobbling pit pattern, which is different from the first
wobbling pit pattern, or in a straight pit pattern. A straight pit pattern denotes an
arrangement of pits along a straight line, and a wobbling pit pattern denotes an
arrangement of pits along a wavy line.

The first and second straight pit patterns and the first and second wobbling pit

patterns may be classified as a single pattern, a specific pattern, or a random pattern.
The single pattern denotes a pattern in which pits, each having an identical length (nT),

are arranged at regular intervals. Here, n denotes a natural number, and T denotes
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20 stores data that may be recorded in a second
straight pit pattern, which is different fromthe

WO poog6®Ts ai ght pit pattern, or in a wobbling PCT/KR2004/000170
pattern. Alternatively, the BCA 10 stores data
recorded in a first wobbling pit pattern, and the
lead-in area 20 stores data that may be recorded in a
second wobbling pit pattern, which is different from

the minfrauf leayth @ba plibbFon gxwmplqoastamght singlerpitpatterai dgriotes a
pit pattern. A straig

pattersin M@@@m eggh b?t"@gaﬁfb'ﬁiﬁn’tﬂcgafé‘i; nrﬁrg%r}??té“%sééﬁéoag a straight line.
Awobgﬂng ls'irgb@emg ;Pq%?ﬁ 86 fé%@@&ﬁelﬂq vﬂﬁaéﬁ‘?ﬁ@ 'BRich h%fvnﬁ éﬁ identical

e first an second straight pit
lengthoaviet @:f&%gémdlohg@ Wav;%tlnandT bespedlflmmlaltﬂermgepotes a repetmon of a
patterns may iSSI |ed asaygg ttern

pattergpﬁ@tﬁﬁ@vm@lgprﬁnt gh$ anBBREXADP npl& %fﬁ&laé]d a 6T pit
repeaRét tﬁ%@@ﬂf‘?b?@ﬂ@f)ﬁ%‘(’ﬁ% rf‘déﬁoﬁé’%'é?bd@tlhén &%Cﬁ‘atf@wdwms that

an id rca , are arranged at regu

have dmbewaénsgthsmlmg a siraight disea  Aaveblingrapdsiic pltanattem denotes a
eno

oo BRSO 2080 ke e random
patterﬁ'd%(ﬁeQbtraﬁééheéﬁ“aﬁ’g%?ﬁéﬁsof%ltsﬁf’é\ﬁr@g Biffefentieadthei t $or example,

aving an identt cal th are arranged al ong
a straight aalgd!mmlpnrmttem demotes age ¢rg|aérqmgenmtt<érmt8d/élﬂbﬂ@‘§rent

Iengtha%%@%tgea;&éélgptr A f;REr?C %%cﬁq/\f*n %%ﬁzéhefﬂ?%%g‘%! ara random
arran§éinkeft Bf Si@é‘%tﬁ%ﬁer@ﬁp%bthsoﬂoﬁé a&NévﬁMé ern of pi ts

aving different |engths. For exa attern of
3 Bepiausaide BT 1Qiand thegesd-in argas? aa@wdlfg%eet pi pafipins, the first

transﬁgbtﬁé{? f1g $ E{}ﬁ&qeaqq%%tﬁfe dith@BEA 18 A Llfé I'éa‘afln @Aéé 2bNArder to

ong a stral

prevetf® BRlinpeoseresdriseeutied rerpai)d@crtrmmka‘rdntas aherfeaetransnmn afea 15
a pattern of pits with different |engths along a wavy
store$ dﬁ@ identfyinghadiansigieNt@PA- denotes a random arr angenent

ot r@T g% tﬂl‘%\ﬁ' gzﬁléﬁ{y\ﬁregét%%nedlgé‘ fg it eﬂ;é%ferﬁ)f&“ﬂeeﬁrs‘c fafsition area 15

a random
when&hé@@ﬁﬂﬁ)ﬂ_&% f@fmeﬂ b‘spm inha dtréfget elmlgle pattepnhandhthenlgad-in area 20 is

formachptits INa? FAAGEHEATIONH PG  wAhSRPVR BF EIG. P AtALS Fedbrded in
the BRI Hﬁ”}@@’m ddf’bfstrﬁﬁﬁ?éiﬁ?let Pt Jst aﬂ'é’tat iBget&@ddiif the lead-in

ar ea ere atterns, first
area ROdn$hdé form aff @atraghi wndmh @aﬁarrbef mt;eerandriéneﬁfm tragnsitien area 15

venimpii B D Sed e e ey e ad Bantied GLESl g pattem o s
Althphgﬁ%t LREWA! R filr§t tréﬁQf@ﬁ aftH 85 'n‘i’%ﬂbéﬁdﬁnﬁ@i af a wobbling single

_ tron area. 2A through 2E show exanpl es of a
pattep of pigd.t ern f or the flrst transition area 15

As shown in FIG. 2B, data is recorded in the BCA 10 in the form of a straight
single pattern of pits, data is recorded in the lead-in area 20 in the form of a straight
random pattern of pits, and the first transition area 15 between the BCA 10 and the
lead-in area 20 is formed of a straight random pattern of pits. Although not shown, the
first transition area 15 may be formed of a wobbling random pattern of pits.

As shown in FIG. 2C, data is recorded in the BCA 10 in the form of a straight

single pattern of pits, data is recorded in the lead-in area 20 in the form of a straight
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when the BCA 10 is forned of pits in a straight single
pattern and the lead-in area 20 is formed of pits in
wa@2@es4ght random pattern. As shown in FI G 2PCT/HR2@4/000170
is recorded in 20 the BCA 10 in the formof a straight
single pattern of pits, data is recorded in the
lead-in area 20 in the formof a straight random
pattern of pits, and the first transition area 15
randobEpaeem ¢fstsBeAd 1Be dirsl ttamsitionaatear Sabetvetn the BGArEHand the
of a straight si ngle pattern of pits. Al though not
lead- l@ﬁ(ﬁ%zot'ﬁ@ mirfftaefansi ti on area 15 may be formed of a
‘“%%bééio% P, 2D, RS R RcBlade] fisine CAS 0RO forn B &istraight
ta I's recor O 1n the form of

smgles;’sri]e!tﬁirlhig pits| datiaeis pad:ctreled nmtheplelasi -increa 20sinrtbe 6@@@@f .arstralght
the |lead-jn ar

randogapalier ofPits. tag% téga,@jlrﬁqﬁt@hq-esilt{ogwltr é?tel%f@ P?f v a'rg&gaBég\Wghd the
lead- |Heér$§% E'?Srnﬁ;gd\of-% s?r'é?bhtt@ ecki® ﬁ1 af pas20 is forned

strai random patt rno pi t Al t hough not
SMWﬂnaﬁ\,ledy thié fisst tnalnarhlgntarea 1@r r@ayb@ fmeS@ffa;wa’éahrag smgle

st R B Fab RSB S5 i ARSI i o,

In Fl(§tZE’"tEQtflrst%fé?QltﬁJrPé*efaef@ls%rrﬁbﬁ f adabdlebliry tfafmi@mipdttem of pits.
ead-1n area 20 in the formof a straig

20&]’410@@84—‘3@83(2?1 treagin 2B ehovnotherBaAckd @&meéier %Ftrﬁlghtz,smgle

pattedef pise the BEA 1 b G RLFEr AnPRiitg Shdic Rakith opits
FIfgs 2B ﬂ%@gh SEI<hW éeshnplestdie @Cﬁaﬁ@rn ﬁmrltﬂmﬁfstrtmnsﬂlon area

a straight single pattern of pits, data r ded
15 betweehéhe B@A 18 andehbdeadn efea £oMHesrthg %@?\é‘ 03% Jormged of a

straig] rs]gl)g{; t?éﬁrgog@g%& ghég %%Jt |Reﬁrf—:-,é fisfOARSH b'f Q%tﬁéﬁg‘j’rﬂ random

n in area
pattefrpbﬂﬁl% 0fRéfe$rﬁﬂi@tchtG P thé ificstpratrtsition areapi & s formed of a straight

single ptat?fég\at@flf Eﬁg &Bﬁé;g?rﬁ{gl éqStnI@ @%ngréﬁ {‘ onﬁl%%lg%gnt%reaw § i$ formed of a
stralg\jﬁ é%rlu#(ﬂ'g Haéf{é?rq o Bﬂ% t eﬁ@fe‘?ﬁng? kd EIG %3C Qh@qhg’ﬂ ’dré‘r@sltlon area 15is a

erno E, the first
mirrot Bees] t Referdng to ERG. |3&D ftberhest tuinsatlomatﬂa f@lafﬂﬁm@mﬁ a straight

pattern of pits. 10 Alth h s1héo
spectﬁﬁepag@m OO P ned?%fprrg]gst[or I%Q{EGSW%&%%%% ng ¥ formed of
a woBbﬁrfgerérﬂ:%{# téﬂw ite AirirhBel Dy, the Yif&imdrﬁﬁlcﬁ‘i aekel5 may be
rn o GS 3A through 3E show exanpl es_ of
formed pf & vmatbtﬁlmgrsuﬁgie patttert of pits,ta Wﬁbbhn@mr&%ﬁ paftgrn of pits, or a
betvveenth 0..and the lead-in area 20 when the

woblping sReGfic F?%Ferfﬁd)]f@fts straight specific pattern of
p' ?f?@n@\m}%ubﬁﬂﬁ sibvieRampied 6f 4 pitpettedih fornsdd il thbtfirst transition

area 15 between the BCA 10 and the lead-in area 20 when pits are formed in the BCA
10 in a straight random pattern and pits are formed in the lead-in area 20 in a straight
random pattern. Referring to FIG. 4A, pits are formed in the first transition area 15in a
straight single pattern. Referring to FIG. 4B, pits are formed in the first transition area
15 in a straight random pattern. Referring to FIG. 4C, the first transition area 15 is a
mirror area. Referring to FIG. 4D, pits are formed in the first transition area 15 in a
straight specific pattern.  Alternatively, pits may be formed in the first transition area 15

in a wobbling single pattern, a wobbling random pattern, or a wobbling specific pattern.
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15 pattern of pits. Referring to FIG 3A the first
transition area 15 is fornmed of a straight single
woatessdof pits. Referring to FIG 3B, the fiPGI/KR2004/000170

transition area 15 is formed of a straight random

pattern of pits. Referring to FIG 3C, the first

transition area 15 is a mrror area. Referring to

FIG 3D, the first transition area 15 is forned of a

Referﬁltég & BIt. 4B pReiffrstctraraditieT areaf 1Pist formBdfafrar Wnglimg Firdom pattern

the f
of pitsaoiAlTONG gt BRTaPlE FEPE Fasd 1 therthah It A WoRping random

patterb ﬁﬁfg’gapat ét?é@ﬂtfl%rnﬁﬁniléaﬁ@r}‘n be formed of a wobbling

ern a wobbl i ng random pattern of
piMssdeseribad abolvb| whgns;:mscaré If@l‘ﬂpﬁﬂi trethe BEAGIQ . a Btraight random

4A t hrough 4E show exanpl es tt f
paternris rouao s salBls i oG SR el

00h oﬁz'?%i%ngeécﬂd bRAn4Re \Wien1pi ts are formed in the BCA

n a s rai ght ran om pattern and pits are forned

i Althbaghemily the cassawBerd pitsaarst foangttin the B6MA patin ersiraight pattern
Referrin sar i.n th

nas bppRRERTIBR) aPBUS 5BCR T0STRLPHBrERA Sl @ WaPblrld,Séttem of pits.
For e?ﬁwﬁf&r tprlg §¥ Bé%rrﬁ&l irPiHesB@Ael of |Wd‘f%bbﬁng§ Bidie pattern, in a

5|nastra|8 random pat t ern.
wobbRedj epecifig p’auem @r id @ wobldingi rapdory Rafterii on area 15 is

i ﬁlg{gaylbﬁafbrmpgﬁrgf e 3%1@31 glgff:‘alg‘hgpggehf Pgﬁg%cgt%h%dpattem and

pits a?ﬁ?&ﬁéocmﬁﬁbtl@édhn Atd=e2mat & wRihblingipastermy be fOf de in
Irst transition area 15 in a wobbling

paIGES: 157 BroRgDE RpoveRATPbaIcl &b Pafem {ROmBH g first ransiton

o EFEhbA L BB 0 o FREROS88 8, AR R0 S0RA D me

10 unfﬁt@ghmln@e@wrn wgr;ﬂ?@mf@nﬁé@nmthm@amm sareé\llehn @givobbling
IS ma e or ne N

randaplsiations ¥ RRERSTING B3 FLer 4/ e doBnod o e i rar aiianirea 15 n a

straug?ﬁ1 5 réﬁfgpi)@gl ne?és Hﬁfbgﬁ)bﬁpg ﬁg“’@]ﬁg ok ?@rg?énc? lor{ @l:én"fﬁgt ir8nsition area

15 ln\wﬂfélglt‘i’gra][n@@d@p’an@m erRefgerfngriﬁG 663 toan figsit tiangitien area 15 is a
conten or e i

mirrof ReeBCAREtPITing %(magf%rﬁ%rﬂqgﬁ aRdoges e @Cg{rg‘gg{&f%ﬁlarea 15ina

stralgﬁn g@gblbg)att . B%{c%ﬁ’)a&&? Sits’ Aagbe ﬂéﬁhb@rlﬁ thé‘ ﬁﬁst he@Rition area 15

ove 10 may  be fornmed

ina W@ththlngr@n@latne&fann od wobbling rafatone yatipire, or;a wgbh‘mg ppecific pattern.
ormed_in

Refol el LS Hrhct TR BhaHi gl 5 boting o
e RILFRY G, BN el S0P, 105168 i ar formed i
stralght smgle pattern, pits may be formed in the BCA 10 in a wobbling single pattern.
FIGS. 6A through 6E show examples of a pit pattern formed in the first transition
area 15 when pits are formed in the BCA 10 in a straight specific pattern and pits are
formed in the lead-in area 20 in a wobbling random pattern. Referring to FIG. 6A, pits
are formed in the first transition area 15 in a straight single pattern. Referring to FIG.
6B, pits are formed in the first transition area 15 in a straight random pattern.
Referring to FIG. 6C, the first transition area 15 is a mirror area. Referring to FIG. 6D,

pits are formed in the first transition area 15 in a straight specific pattern. Aliernatively,
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pits are formed in the lead-in area 20 in a wobbling
pattern. FIGS. 5A through 5E show exanples of a pit
w@aaote6837¢ ormed in the first transition area BHEGI/KR2004/000170

bet ween the BCA 10 and the | ead-in area 20 when pits

are formed in the BCA 15 10 in a straight single

pattern and pits are forned in the lead-in area 20 in

a wobbling random pattern. Referring to FIG 5A, pits

pits matyebd farmed inhe Iﬁatmramsﬁmraaemﬁ iora wobhling singlepa ern, a wobbling

candogs BakG 65 anfB R e G | B bRl 476, o8 dbws the st
transiﬁélnﬁ gkéﬁ‘ﬁ 5fvﬁ{1é#9foaneaérb%nne&<ﬁf 8WdMingGahd&m B&kterhhe Although FIGS.

transiti ar ea IS a mrror area. Referrlng
6A thiongRIBE sba@y the BCA 8 Wherawitsiate forened insa straighdispesiiic pattern,

s Fetmieginy o e Thay spBORano RIS s .

%‘ 7IAQRrAIRET R 3howex@nied bf QQ)ltSpé’cﬂslrﬁ forhé@ imtheafirst transition
bbl'i ng random pattern, or a wobbling specific

area mwmnmuts mefformeddn the BCA 160 a sirelg rahdaip Raitern angpits are

R e e

FIG. 7%6;5.% Helformes it Hamet tr@né\ltloﬁtalr@@ gbtin si stgilghmhglerpattern
ts may be fornmed in the BCA 10 in_a wobbling sing

RefemagﬁeHG 7B, pilscgre ‘@Wﬁrlaémfl@t@mwoé‘@ﬁﬁl@sm@ S a}ﬁ?‘ﬁ random

atte%\at gﬁ%@ggﬁgﬁ@g I?Iﬁe ff@&iﬁaf% tl%ﬂsérééflr%als ﬁﬁg&@ar‘@%en Referring to

FIG. mt bigd AreAfodmpdtin tm first tranekidniateb HE |h%st{alghas;m@cnﬁ®paﬂern
wobbl i ng random pattern. Referring to

Alterrsatwefyopﬁ%mamb@ frrmed ythefissidransifipraaie? {1:%”7 A V‘éPbd?'”g single
patteﬁ rg\a\ygtﬂﬁh@ ;féglldt%ﬁr%ﬁtgnrsnf of ; ngr/](g’dt{lﬂlng%ﬁe%lfﬁ' ;%tterﬁB FBt ERample, FIG.

n area
7E slﬁivﬂs’sittwlﬁrst fradsitioparéaen b.witoe Rikare ifoned lrFa @otﬁﬁngtrhedom

petopt SRS e BB e BT e FERGE o Sfbrmed n o
t

v g PR AL LR 19 perro B s ecamipyom

pattetrm  tVWhehi pitst ar'erfarméd imtheaBEA tbin fm sgalgb\b pandgngiatigr or a

oG SR o e SR B8 s BB Ao, such s,

00h drBOAl [ RBoRTAe mh\émcmmts are forrred in a wobbling
random pattern. Although FIGS. 6A through 6E show the

BOA e pitseare formed an the BEAetD ithe dirsittransgian aigac]3.iqr the lead-in

be for
area %@HBI Bbglﬂggcwﬂt%'n Vs, fg&ﬁ%%gogﬁ%tﬁr ougﬁ“tlfﬁe%ﬁa yobble
grad §XRMRLRSsEE ot deickedt@k! e driwreik FIG. TRettd pitd are formed |n the first
transition area 15 when pits are forned in_the ?A
transitiorearser i iha wobhlieerpperesa thaidhp pmplifde of %.W?&% gan gradually
inG the lead-in area 20 are formed in a wobbling random
"®B3Ftern. Referring to

The BCA 10, the first transition area 15, and the lead-in area 20 may have either
an identical track pitch or different track pitches. For example, the BCA 10 and the first
transition area 15 have the same track pitch, and only the lead-in area 20 has a
different track pitch. Alternatively, the first transition area 15 and the lead-in area 20
may have the same track pitch, and only the BCA 10 has a different track pitch. When
the BCA 10 and the lead-in area 20 have different track pitches, the first transition area

10



10

15

20

25

FIG 7A, pits are forned in the first transition area
15 in a straight single pattern. to Referring to FIG

wa B)04/068438 are formed in the first transition aPEERKR3004/000170
a straight random pattern. Referring to FIG 7C, the
first transition area 15 is a mrror area. Referring
to FIG 7D, pits are fornmed in the first transition
area 15 in a straight specific pattern.

15 is Hrﬁﬁd?‘s@ edtyits tmlctslepltdycé]egfbadumﬂ;d inareédee of desltease For example,
transitjon area in att
whenyabamt RO ftdom BSeh { Brina it ek iy Ter B IRt afea 20 is *b”
(b>a tﬁtaetigrgftraﬁﬁﬁoﬁ)é?%% is [arfred!so tHat B WK dﬂlﬁ:hfdef V\%radually increase

ron ar where pits are formed in a i ng
from ‘raamdotm pattern. Al though FIGS. 7A through 7E show the

p aﬁr} éﬁw@&r Sgﬁ%ﬁ@ﬁ g ?@éﬁ? Fat qrhnqq%grcgt 6% hqteﬁ:ro%%deor%odiment of

the p%ﬁﬁk&@ﬂf@ﬁ‘ﬂﬁ%@%&b BA ek @aﬁslnaér@afﬂf 'Bl‘i‘éjubér 488 area 30,

ran ompattern or a wobbling
and thefebnvopbarear40. asA desco:rld tradsitiboacca Qﬁﬂafme}rdncluded between the

lead cont ald'g)o'g conte suc as, 20 00h or BCA, is
ead-iNAEAFRLRRA e HERS en pits are formed in the

B%r%gxaffe'f' bit \Ag%&teffrf ﬁﬂﬁiefd' if Qaa@hQﬁ tA8 leatl-if HRa BRdhkBecond
area 20 in l1ng pattern, they are forned so t hat
transitiba ampIZﬂ; add tbe uaewdaﬂal areaialig geserieshwish r©f|erence to FIGS.

oSS g Bk, e o B L A e
and ﬁli'%aéretfbﬁ‘néﬂm tHéJ@%erata 2V BD én eFBudh @@laajﬂt)patt%n the second

i ncrease. The BCA 10, the first transiti on area
transiiod arae 25ea@fpmab@wf@smghhaval%wawﬂ ofawi:S. a@.tﬁaulgimspemﬂc

patel 8P 4 Pl ol plte{HafP b ng B BRI Pt pis. o
wobbﬁag%ebbm@l@a@ﬂem lbf pagcbranvpbblirey ramdmn paﬁeaaoﬂ@ltehasAlbernatlvely,

rent track %ltch Alternatively, the first
the seeemd fransitionasea 28 GNP AENIMOA@$SH area 20 30 may have

drﬁ?@f gﬁht :@g{gkﬂg @gﬁtha{g{% egﬂﬂ dént%ﬂgsﬁo anﬂé%f ¢he straight single

pattel“re aHeistratyte ap2oifispatted, fdrey kh&tsttalgiuil«apdbn'hlwtte mhe
first transition_area 10

P@ﬁmmrg%ﬁﬁﬁ 51‘57‘"{ §X?'HV\@|§B? é @‘g p@ﬂg{n fqrmed;ig the second
transft|drCAreS3h %@HI fis 'fé‘ﬁﬁﬁdiﬁ?th‘érleg@ A 8RS 20 ’ﬁ‘i"’a sQPéﬁ@ﬂﬁ' rBndom

en atra ort is "a" and a track
pattepn ol p‘itsraretferme@m the useraladarea 30'in a(siaight random pattern.
ea 1

ooy B e b8 ot TR o) Yorr A 58} £ ot sl
patte'éﬁ,gggigﬁighﬁ@ g??@@a% prRdhaoAReQ intidsé ol 88846 area 25 in a
straight random pattern. Referring to FIG. 8C, the second transition area 25 is a mirror
area. Referring to FIG. 8D, pits are formed in the second transition area 25 in a
straight specific pattern.  Alternaiively, pits may be formed in the second transition area
25 in a wobbling single pattern, a wobbling random pattern, or a wobbling specific
pattern. For example, FIG. 8E shows the second transition area 25 where pits are

formed in a wobbling random pattern.
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the present invention includes the BCA 10, the lead-in

area 20, the user data area 30, and the | ead-out area
wao4dssieeond transition area 25 is further i nPCTUBRA04/000170

between the I|ead-in area 20 and the user data area

30. Hereinafter, a pit pattern forned in each of the

| ead-in area 20, the second io transition area 25, and

the user data area 30 will be described with reference

t QVFeIGBits agA\ farmexligHtheGecond drangition ares Z5oinrewobhling gattern,

in are

they arpdorBRREE et e adeltiarel % hBhBR bl Gy BRreskas snown

in FIgFai ght pattern the second transition area 25 are
formabl e of a straight single pattern of pits,

a
st pif phttempiocineddn theseeond tangitios area 26mhehiherlgaddmarea 25 is

e85 RS Bl RLAb e L B350 1l 8 s

pattefP&IqaH WRtHowW Pe AesBiib&d. Ad BE mﬁéﬂevﬁie(uﬂc lte rﬁ@ﬁbédormed in the

transition area 25 can be a mirror area. Each of th
lead-inkdred 24nio & wobbling singlegpatterat @é‘v‘@“ﬁﬁﬁp@é'f@r@at@‘mt%’ea wobbling

{ ht t t.
anocfh BB, ROk DL Bl S}l 40l AP gpiont snge
pattefr) raost@mg&Fs;fdww gatesral ésa @fra@hprandmmpamrrﬁ ormed in

the second 20 transition area 25 when pits are forne

i 6% Hethaough BF shopoexamples of i @h@atﬁ%rﬁofefﬂﬁew the ﬁecond
rans BB g2l TREPLR o108 20 8Ll B 3y Bodre formed o

pits t@h@vé @r\/ﬂ@b‘bllr@ faihedorepatteintarahs lstrarghlt aaumaorﬂ @att&rm, respectlvely
ralg__t single pattern. Referrin J
Referaing tpaniRedis HIS AES (SE6RdN(Pa AGFORGHAPUST 2557 Roh o straight single

patteft}.” 8% Errlr%‘{bdlef@ éfp%%i% RSeed Irf‘tguetééc'c:)h@trﬁ%ltldrr‘&rea 25in a

secon tion IS a mrror
straigRe tadom gati@r| CRe&lEnng)td ElGrac, ftbemdond tnameltmcama 25 is a mirror

area. | REIHHRY R LIS ISy BEnehine T iaBdlig afea 25 in 2

stral%ggﬁblﬁb%ﬁ% a Al?eﬁnbﬂvéy,%%h?%e%ﬂﬁbé nﬁ)tﬁé 8&dbnPtransition area

ran mpattern or a wob |ng speC| iC

25 in paawobblmg ﬁogleep@ttmhea vmb@hng Eamlmmmatﬂ%n SYopwebbling SpelelC
ere

vt P B GTe 6s Te Bets R b GAEE h 25 e s ar
formé’dlﬂ:{g%%ﬁhg(?gﬁa&nﬁm%m ts are formed in the second

transition area 25 in wobbl i ng pattern, they ar
f oiVinebl pitssaretfhemed m@tmﬁqqnguéar@ﬁlt@ A2 lrbarwobbllng pattern,

oy S e HENELE8 PR P Soorachah bR s shown
in Fibegd-in area 25 is

Examples of a pit pattern formed in the second transition area 25 when the
lead-in area 20 and the user data area 30 are formed of a straight pattern of pits and a
wobbling pattern of pits, respectively, will now be described. To be more specific, pits
may be formed in the lead-in area 20 in a straight single pattern, a straight specific
pattern, or a straight random pattern, and pits may be formed in the user data area 30
in a wobbling single pattern, a wobbling specific pattern, or a wobbling random pattern.

FIGS. 10A through 10F show examples of a pit pattern formed in the second

transition area 25 when the lead-in area 20 and the user data area 30 are formed of

12
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5 fornmed of a wobbling pattern of pits and the user

data area 30 is forned of a straight pattern of pits
wowdod/o683m8 be descri bed. To be nore specific, pPCHEFKRaY04/000170

be formed in the lead-in area 20 in a wobbling single

pattern, a wobbling specific pattern, or a wobbling

random pattern, and pits may be fornmed in the user

data area 30 in a straight single pattern, a straight

pits téﬁ&\% E'SQr ttrahﬂo atférﬁtafnaléz%bbﬁlﬁgimhdmmp@ttem ,¥8spectively.
GS. rou show exanpl es attern

Refemogrtedf IGn1®Aepl afsm@rmedamehe% ﬁ@@pnﬂ Hanﬁl Owaé% £Rdn a straight

g AR K580, 81 6P AR 10 8650d eMlon rea 25

in a sl gﬁt ghhddsanstnrnat Refening és pEGL10G| the seReﬁdltlransglmoarea 25is a
its are forned In the seco % transition_ar

mlrrozaraan d?@gfrmggm FIG. 19D pits are Eprmedrity @rﬁ%“ﬁi&rﬁﬂsﬁon rea 25 in
L

area Rhén &Gﬁ@tﬂﬂ|n@fsiﬁgletpamrra,raéwo%llmgs randum patterraraza wobbling specific
Referring to F ts, are for

patten, o PR oE G U BOWS s e AnCLE R Hok At 2B ere pits are
form fneé %tb'bYﬁg%ncPd@g)a%Y be forned in the second

ransition area in a wbbling single pattern, a
V\anhlenrrgtsrameormpdlm thenseconddrandilion apasdedi aiveobbling pattern,

pattern. For_ exanpl e, Esh the s
they Biesieehis e i 5 ApiutulE ol & viEDIS AR GrafliaTy fngrease as shownin
FIG. yobbl i ng random pattern. Wen plts are forned in the
second transition area 25 in a wobbling pattern, they
ar\&'hburthatbdamjﬂoatd&aio ahd therpker d@t@ arpaB0wisoemed of pits to have a

r adp@i %rtﬂegs(r?,%ﬁé ra,qsﬁﬁgwaggg Iﬁgﬁa Ep?gﬁ,ﬁ%gp%%’? Forfable of
a stré/igﬁt”?lﬁgl‘é [?a'itérﬁ M pits, é‘%ﬁélg?\@sﬁékdflé pattesest sied, a ﬁl‘a‘?@wﬁ@ndom

astralg pattern of pits and
pattevmbbputmga wabb@nmsmglqomtﬁemrcéwéca W&qqungﬁplemﬂﬁmt@én of pits, or a

wobb:ﬂﬁgcrrﬁg i pa gqr fg)gg ﬁggﬁ‘{a{tlg:él h{ﬁ' tsﬁser?%%%rgﬁ'tedﬁ gFe% 3% can be a
mirro‘f‘:bf?é ght spgm fl c pattern, or a straight random

O Hom pitsristiormgcdn g B e 20 BRI apaioh e 25, or
the uts§ g‘é{?harf%@(? V@W?)'b'bﬂlg Qﬂgﬁ{“‘tﬁ%’ %"eér f&rm%glé: @&atéﬂ@amphtude of

OW exanp attern torne

a wobble gragaally incredsistorafecheases25 when the | ead- |n ar ea
20 and the user data area 30 are for

2000¢ trslinganee?kitbe §arob irapsitign %eggghﬁ(}% “ée g?? f3Aarea 30
may ‘hgog %%B?E{\ eihtafrackBRE) brdifefetaradRalitc®es: For example, the

lead-in area 20 and the second transition area 25 have the same track pitch, and only
the user data area 30 has a different track pitch. Alternatively, the second transition
area 25 and the user data area 30 may have the same track pitch, and only the lead-in
area 20 has a different track pitch. When the lead-in area 20 and the user data area
30 have different track pitches, the second transition area 25 is formable so that its
track pitch can gradually increase or decrease. For example, when a track pitch for

[{ o]

the lead-in area 20 is “c” and a track pitch for the user data area 30 is “d” (d>c), the
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Referring to FIG 10A, pits are forned in the second

transition area 25 in a straight single pattern.
woRedoened4my) to FIG 10B, pits are forned i n t hePGEERAW4/000170

transition area 25 in a straight random pattern.

Referring to FIG 100, the second transition area 25

is abmrror area. Referring to FIG 1 OD, pits are

formed in the second transition area 25 in a straight

secorfiPRandition Basd 251 fokhieer swthiat éts Wrackigitchroay dgradbielyringrease from
o the second transition area 25 in a wobbling single
tOp‘é‘tttern a wobbl i ng random pattern or a wobbl i ng

S %Cb &l iMBih&(idh sfobhg %Eﬁ%ﬁmﬁ -adcbRling t&& tAi@&mbdtBment of the

ransitron area ere pits are fornmed in a
preseWDhWelnﬂgn isdiviredpiatd ampiuralily offereap atdeasteorteophwhichris divided into

2 PlUEHBYO b PESARICE B0 (R AT TOLRB: a RSO A5 uded
betw{%}{;tv% ggi‘éﬁlehb’sutf‘%nf@ébse RefefiHY® FIG, 1! fhe dpt@él infb@nation storage

i'n area 20 and the uUser data area 30 are
medifimrawedrding po tise thirchembodimentisifithe gresent érventiondneleden e BCA

10, tt{élgg%%h Iaficr)é]@ Q; 8@2 Egér%@@lté%g%q {3@? %ﬁ%ﬁw%ﬁe&@ 6@ %rg%é%gﬁrhe lead-in
area g??@élﬁgéi\ggs‘t taﬁﬁ%é%n@'sh%-ar@aﬂ%@' g 20@%@%&&@@ n of

l'tng single pattern of pits, a wob
spttetriaﬁi;it:iopare@may)be mdydecboth bQMggmth@ B(Qﬁ]a@mnd t%e lead-in area

20 oA Sl hii S ONGh n RTFET. PhEPp or
first él’nﬁ?é(ﬁﬁl@ trahaticiRardds dfithe Fiestandl $ecomsi érbodiaterds 25equally applied

he user data area 30 in a wobbling pattern, they
to thegeetrénsiiebbeeaso that the anplitude of a wobble

gr adua I

o BBl bpb SRR 2 ¢ ISR eeRife AL ot b arcas 202

and ﬁﬁb of k) |1Bad8n eréd20. anrereinafiecalpit patbém;fotmbd @v each of the first
ifferent track pitches. For e

and snosad DA R0BaRe Ab1ana e 6h TaPsloDETRA G Wiidbe desoribed in
grea%i?%&é f a%eni’njsf QPd a8 oﬁtﬁ‘ EMR%’?}@A\%QQOH%% A ZrefoPReddf pits in a

"di £'f o1 en rac ternatively, the second

straidtitaagicin and sawebbliiy partdieﬂnh eeapeetlvejy.t albe stragint mﬁeﬁamy be a
t he same track |tc onl

straighisinglgirettery i qglggkswaf&pa%{gno‘; ﬂg?raég{g rﬁlﬂd e%aQ%n and the
wobtglfﬂ\g] C@egt;erHt?ﬁéey datAwabsith QH?IB%téﬂh fa Wo%ﬁhng? %Qé&flc pattern ora

_ second transition area 25 is fornab
woblblimgtrantiem patéerk. pi t ch can gradual |y increase or

| 40 i chiraasion 22a &7 faithed Bepudey 4 il g spgng §Gp-aroas 20a
and 98b HeReIfist and SecditPsub-akd® 20aand 20b are formed of pits to have a
straight pattern and a wobbling pattern, respectively, will now be described. |

FIGS. 12A through 12F show examples of a pit pattern for the third fransition

area 27 when the first and second sub-areas 20a and 20b are formed of pits to have a
straight random pattern and a wobbling random pattern, respectively. Referring to FIG.
12A, pits are formed in the third transition area 27 in a straight single pattern.
Referring to FIG. 12B, pits are formed in the third transition area 27 in a straight random
pattern. Referring to FIG. 12C, the third transition area 27 is a mirror area. Referring

to FIG. 12D, pits are formed in the third transition area 27 in a straight specific pattern.
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WD 2004/ 068478 PCT/ KR2004/ 000170 second transition
area 25 is forned so that its track pitch can
w@e@ded4ry i ncrease from "c" to "d". An opti CBECT/KR2004/000170
i nformati on storage nedium according to a third
enbodi nent of the present invention is divided into a
plurality of areas, at |east one of which is divided
into 5 a plurality of sub-areas according to
Alternitively; pits maytie flodmedanélne third timesition are&?%msa webklingrsingle

vty BT BT LR kel Sl 185 qramole, Fio

12E shBWSGth'ﬁQi?djtrﬁﬁ@'hoﬁfaréﬂtﬁmﬁﬁér@f}iltsl aredofrhed in Gcwcmtﬂmgtr’aﬁdom
the lead-in area 20, the user data area
patterand When péaarefermadia the thir &ransiiigniarea 27/dn ezwobbllng pattern,

ey JRSHHSERG ] Pl TR, SR BHE 0 g g or cocrse.

For Seiripleeteendithendiioh aRaeid foembbRdsi anwabbling 24ndord pattern of
between the lead-in area 20 and the user data area [§
pits sqieatphe renplitede pf amoblle cap gpdualydpaiwaseAsssawhin FIG. 12F.
r e
o VBB B Al ool buBF8aS BRI 25 afe Iinflb 8t pik fo have a

wobbﬁrﬁ%paﬁéml &nd Gttt ;imn‘ema&sphetlvfelly, the thidl sacsitioh area 27
areas 20a 15 and 20b ead- |

includast erahiatepon @Y begarhes A AR Ga RTBR ohats @ dgaight
BT A3 R A It s ot
pits, adwbabllng §be<:;|f|c patteemdf pltm@m@ wumblmgaaﬂdaﬁapawnzﬂtpltﬁr e

t tt d bbl
Alternsaivebh e w@éa@ﬁ%‘] rearh M S GRS T n oy be o
stiakARbe ﬁf hardub- é‘re%"srﬂ)egéﬂd 208 Giré 'b@trpﬂirg@dbf pits to

or a straig andom pattern, and the 20 wob
have yazaettta&gmt p&t@erb,etha third tbltansglosm arglaé7placlugled tharehebween gay be

U T R R T L e A

randcrfl 1§ BPpRd, 82%0BBng §|ﬂ@|e2€éltewh€tﬂ piitbea Wwdbillingpecific pattern of
second sub areas 20a and are formed of pits to

pits, draa wvokblisg raﬁlc@m’l pedtere phpésid %It@mgbvqely\,g}hgélfllfcéfrﬁnsmon area 27

espective wi |l now be described. 25 FIGS. 12A
may{) dﬂﬂﬁ) fﬁﬁgshow exanples of a pit pattern for the

t hivh@ntthafigstidrense s A amdzerp0hhand R0btaramdits éxroredi of pits to
sub-areas 20a and 20b are forned of pits to have a
have st wabliig patierontisathirertransiipraa Rl M‘?bldre&‘nfgélcﬁa%‘é‘("?@P fnay be
El t -
o ESPRSAAFRSnERERETH AR, B GrigHbechld i o piged svaon
randdatgattonn oRpfterd iwadbting Eingle patfiernpoftpitsan e/vcﬁtmllngctpemftclmttern of

third transition area 27 in a_strai.ght
pits, or a wobbling random pattern of pits. ernatl\%\ s t'hqulrén transition area 27

may be a mirror area.

When pits are formed in the first and second sub-areas 20a and 20b and the
third transition area 27 in a wobbling pattern, they may be formed so that the amplitude
of a wobble gradually increases or decreases.

The case where only the lead-in area 20 is divided into two sub-areas has been

described above. However, the BCA 10, the user data area 30, or the lead-out area
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30 pattern. Referring to FIG 12C, the third
transition area 27 is a mrror area. Referring to
WO-L@B4/0430% pits are fornmed in the third transi PCDRKR208800170

27 in a straight specific pattern. 14 WD 2004/ 068478
PCT/ KR2004/ 000170 Alternatively, pits may be forned

inthe third transition area 27 in a wobbling single
pattern, a wobbling random pattern, or a wobbling

40 ma#APgled becdipidbtidnto. a pluraliy soptareasl An thieasshavisanditon area may
third transition area 27 where pits are forned in a

be formsashbetmpanaimporriapeRt@r8@fen pits are forned in the
t bkt Qﬁbéécﬂ{q %@%r%gs H0la anW R AMtPtHAthiErtFansitidmaea 27

are fornable s e anplitude of a wobble can
may tgivadsideryani identieed ¢érack pntebmahféerent:traclepadmse Rarexample, the

first SLQ;@[HS@H et hegnia S sfion ke meve e Satigd Aok Hheh, and only
the s%@?ﬁl bCQFéagﬁ@Bj HQE 'aydlffél%rn% A28k %cﬁhOMefdétIEé?Otthﬂﬁlrd transition

e first and second sub-areas 20a and
area 2penddhekepond sub-dres €0 havetibeisagnetiack piicuranconly the first

straight pattern, re
-5t 308 Haeh ST S TSR S R o B s Sereas 202
and Z%Brr?é\@‘&ff?fé?ﬂ k@ cRFitcRES, 1BE tRIrd Srangitidhraeg 27 mapoe fbrmed so that
tern o a strai ght random pattern of

its tramnnhtbh mgnsgragmliyplacteas@ @fdegsease. & QEBIHMPIG, wgee.aﬁr%ck pitch for

the fl&%gp :?gﬁg @Q%}g S%,, %rqq ﬁ It{‘%@:&ﬁfgﬁ% Iﬁ'loégé?éaﬁoggit éé.@i—gré%f %(5’6 feSe¢ (f>e),
the tH?Fdrt?éMSI%& Bred¥ETs fohmielli gosthatiite treek @itdh ab- giadasllylzmarease from

e Ob are both formed of pits to 15 have a strai ght
toﬁﬁttern the third transition area 27 included

t bet
Q??férr?p g.\é\fbelgliqml}é g,f?er?r.g’gﬁﬁ@ng %Igc e?dprgﬁ %f’én F%o?dm?/reproducmg
systeﬂ; té%:é&dﬁ'l@% to érﬂ@dm@dpﬁéhmﬁthefprpsem ineentioiob| i T amwajlabls includes
o ik S D b
wnte%}%};}a {&néqu/ éb a4 3‘r@rﬁ a Whte Qﬁc@réﬁdrtﬂlﬁ rAé&iam 200 that is
r s 9

second sub-areas 20a and are
an mﬂﬁtﬁ‘at‘bﬁrmwg@fmadmto have a wobbling pattern, the

; 24'\%3@25? n%jl tgrlt)g\g? }:ﬁggqq%frgggggfcg} %tlage?ge%?ﬁ{ ??uerg a%%rot?ﬁg to the
descﬁb%@'e%ﬁocﬁﬁ%ﬁié d)ﬂh@%bgdﬁﬁl lﬁf/elﬂldrﬁmc@d%% rapl0 hlity 6Pa‘eR, and a

Its single pattern of pits, a
trans\mhbzhnelags smr&udéd n aideaetrmne)of bcpum@ry@re@s fmsd %the areas. For

exarigns FeRaHoaaes i Mobiioly S10EH afE & erl fe B he BOA 10
and %ﬁeéﬁ'éﬁrt%ﬁ%é Bot B abdd Betviskh rClend-in WbeaROamd2be uaml data area 30,
and an area between the first and second sub-areas 20a and 20b. A pit pattern

formed in the transition area may be the same as that formed in the area that is in front
of or at rear of the transition area. The area in front of the fransition area denotes an
area that is closer to the center of the storage medium than the transition area. The
area at rear of the fransition area denotes an area that is more outside than the

transition area in the radial direction of the storage medium.
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third transition area 27 in a wobbling pattern, they
may be fornmed so that the anplitude of a wobble
w@e@doed4ry i ncreases or decreases. The case WhRBCEK&2004/000170

the lead-in area 20 is divided into two sub-areas has

been 30 described above. However, the BCA 10, the

user data area 30, or the |lead-out area 15 WO

2004/ 068478 PCT/ KR2004/ 000170 40 may al so be divi ded

i The aptichLinfrimaticsuiosageanedium ehcerdiigste, the desanbedi on

[ea ma be forned between two adjacent .sub-.
embogiasntsck the ek drveanh e s copstilic vl 45ibENRver or
pluralwgié%ybl@nsui on area 27 may have either an identical

pitch or different track pitches. For exanple,
the 5 first sub-area 20a and the third transition area

7 have the sanme track pitch, and only the second
5 ___é@&pﬁg@@@lndus 2 has a different track pitch.

10

15

Alpsed b8 labovehthd dhiical trﬁ@ﬂﬁéﬁdrﬂﬁor@{(@me&urﬂmﬂ:cbl‘tﬁng to the
second sub-area 20b have the sanme track pitch, and

descriveidyemhedinients of Sibpeaseat inygntier isdideddpime plyrality of areas

itch.. Waen th i rst . - ar;
accordlsl yBC PEpulHESE: 3R ST SRR fARgeR Benith o
adjac@hBareds. NahubedaRrigeencthlyrepraducetisattar lavkernport generation rate.
gradual |y i ncrease or decrease._ For ex

r 1 NC| [ mpl e, when a . .
Also, sirgerhpiapdial igformatienssteragesnedisa geedingsto-the pfagent invention

tra ' : - 4% anfiatirf |
providdiESEpBhlsR Yok s IrafinBEH 2866, IR i vl gt gtce
ianrnEeét?é}ks‘[.ﬁi‘ég‘étﬂrrmF; Ggrzi\gualt Ihy i ncr eaﬁe frombI "e'i'( to "f,

eferring to 13, ere i s shown a bl qc i agram
DAoL By thmBsEIDANS Qidhe PeeSLIRYATERJIAYE RETL Sy and
. ' i if (i distlRReaRPAiNRNts. Rather, it

desorftef thEBRsdt ihRAUBR TS RBLIHIKET, U isgRacgpmsatients
would betappréaatedqty thbise skdledriditing artehai chpngeastmapbe mede ézthese

data to and/or reproduces data.fromag wite. once ..
embacBERn WY I G B DTS TCiRles g St S 48 fjeagan. the scope

i YBfi piﬁt%%fdlélﬁ% AP Weoir 8quieAkheal i nformation

OfWhiE?glrS;Héegm'réma I"um according to ?(?1% 20 descri bed

enbodi nents of the present invention includes a

plurality of areas, and a transition area is included

in at | east one of boundary areas forned by the areas.

For exanple, a transition area is included in at

| east one of an area between the BCA 10 and the

| ead-in area 20, an area between the lead-in area 20

and the user data area 30, and an area between the

first and second sub-areas 20a and 20b. A pit pattern
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25 fornmed in the transition area nmay be the sane as
that formed in the area that is in front of or at

WO e@r/06647¢ he transiti on area. The area in fronPCDOKRR008/000170
transition area denotes an area that is closer to the

center of the storage nmediumthan the transition area.
Whatlhelaianeddsat rear of the transition area denotes an

area that is,.mre outside than t t i.tiQp [ P

e r adh tapranaion Ghl S tEqiahBueda 840k et GrbRsing:

20040 B AIBardal! Kg004/ 000170  The optical information

storage nmedi um according to the described enbodi nents

ofat taest pnedeansitionaiea; vierein asehdmnsitian areg igile¢ated between two

. single |layer or a plurality of layers. 5 Industri al

ad]acﬁﬁ’g%recafoi ity As described above, the optical

i nformati on storage nmedi um according to the described

enbodi nents of the present inventjon is divided into a

plur al ithe eptical dermalicrosierage MedUM&ficsimot, Wapighsdata is
recorBff iR FRRLAL O FIE8 drdes SR e R R e ced ot a

| ow error generation rate. to Al so, since the optical
i nformati on storage nedi um accordjng to the present
i Bvent i161p opfica) infernatiomaierage mdﬂ_ar%@fﬁl?aws%twaﬁeg} @it pattern
it '- | 4 transiti
o 04 rghSERTRER S 0 L B pARptt b BEQEpY B vanstion
areapresent invention have been shown and described, the
present invention is not limted to the disclosed
enbodi nents. Rather, it 15 woul d be appreci ated by

: hllfé:: m&og@ﬂ%él thibRRaféh stdidde RRANMIAOIMERYNTS, WRERIA B pit pattern

nts wthout departing fromthe
of thetransitipheseaislttepsare asfa pheatteueat anarea frdlovdag the tsansition
which is defined by the clains and their equival ents.
area17 Wo 2004/ 068478 PCT/ KR2004/ 000170 What is cl ai med
is: 1. A reproduction-only optical information storage
medi um conprising: a plurality of areas; and at | east .
orfe t r ariw optical nfeanatipre sterage Awadivmafalainoh, wheeein e transition

l.ocated between two 5 adjacent areas.
area is a mifror area.

6. The optical information storage medium of claim 2, wherein pits of the

transition area are formed in one of a straight pattern-and a wobbling pattern.

7. The optical information storage medium of claim 6, wherein the straight
pattern is one of a straight single pattern, a straight specific pattern, and a straight

random pattern.

8. The optical information storage medium of claim 6, wherein the wobbling
pattern is one of a wobbling single pattern, a wobbling specific pattern, and a wobbling

random pattern.

9. The optical information storage medium of any one of claims 2 to 4,

wherein a track pitch of pits in the transition area is the same as track pitches of pits in
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2. The optical information storage medi umof claiml,
wherein data is recorded in the formof pits in the
wae@asesaml the transition area. 10 3. The opt i PEI/KR2004/000170

informati on storage nmediumof claim?2, wherein a pit
pattern of the transition area is the sane as a pit

the adjatardrane@as. an area preceding the transition area. 4.
The optical information storage nedi um of claim 2,
wherein a pit pattern 15 of the transition area is

the sanke aptidallhforatibarstorabe anediurrof any one of cldies 2 to 4,
transition area. 5. The optical information stora

; e . .
wheraitheirach pieaphpits inhertEansianataaid ieiackpehasOLpits in the

. mrror area. 20 6. The optical information storage
adjac%ibqrgﬁ?&lﬁf?% aim2, wherein pits of the transition

area are fornmed in one of a straight pattern. and a

wobbl ing pattern. 7. The optical information stora

bt uni be optigalintrmatienditeraghenedivg a{@fﬂ_’ oge ﬁgtcfaémge? o4,

one_ o | : ol i
wherdlffglralic BUER P Bls 1 R FarfdiGEitbn Aol fé SRARE IR pitch o
pits irPdheé 6fthd adjacemtareasst or age medi um of claim 6, wherein

the wobbling pattern is one of a wobbling single
pattern, a wobbling specific pattern, and a wobbling

wd1 am! P g Chbrojatioh SofeRly (Ui LELER, 10 W FiePemtRe track

pitch Bf pithfarinedl ihghé tranisitionraresigradualyrarze obincheasssranddecreases
track pitches of pits .in_,18 WO 2004/06847 " .
from fheriragtDpi G0p 79 mERdn @1 B BIRSEAINCHbe transitig piegto the

trackiﬁ)ﬁgﬁmb%} R PHe Qifﬁlmvmhgwtransiti@ﬁ #Hbai M 2 tO

track pitch of pits in the transition

area and the track pitches of pits in the 5 adjacent
areas differ, 11. The. optical InfornmatiQr . .
mg -rumqjgp %S?agwéoréqaettq slzt%agf Qﬁgdﬂ{mn%&ﬁ@r}gﬁ%\?rﬂeg%{nrvglaﬁn pits for
the trghééiﬁ{h %friﬂé_ forinedline WoBRIEId pattera! 8 anhplifude sfanwobsle gradually
[

rack pitch of pits in one of the adjacent areas.
decreases or increases.

14,  The optical information storage medium of claim 1, wherein the transition

area stores information identifying a transition area.

15. A reproduction-only optical information storage medium comprising:

a burst cutting area (BCA);

a lead-in area;

a user data area,

a lead-out area; and

a transition area located in at least one of an area between the BCA and the
lead-in area, an area between the lead-in area and the user data area, and an area
between the user data area and the lead-out area,

wherein the BCA, the lead-in area, the user data area, and the lead out area are

formed of pits.
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10 12. The optical information storage nedium of claim
10, wherein the track pitch of pits forned in the

WO e@n®6es47on area gradual ly one of increases anBCT/KR2004/000170
decreases fromthe track pitch of pits fornmed in of
the area preceding the tranS|t|on area to the track
pi t&h bhe giptigaliigioreatiph steragareadivg) P&?&ﬁﬁ@ 19 wherein a first

trans@{;rgEgégéeisﬁ@glﬁggﬁgfe@?éﬁm%’gﬁ\&gﬁaTﬁé ﬁja@if Waﬂ@é' Hd the ECA the

ereln

lead- |h 85, dndthefirettrassition e are aavio fdrmatgofppltst mrame Dha straight
I|tude of a wobble gradually decreases or
pattemmtbaw@bhgg Peiterhe optical information storage

medi um of claim1, wherein the transition area stores
information i dentifyi ng a transition area. 15. A
repr. OdTIIhéidpﬂcahhjornmtlbqaﬂtoﬁagbanadunm of elaom dge whedéiora second
I Si t
transua@@@re%mn@ewd@g?bft@rsgﬁ el §3e Bl G2 e
Iead-braffgé' e tol]ﬁ;ééi”é)%Za fﬂj t'h@ s@coh@Q%nsﬂﬁﬁ’x SeoadtedRA formed of pits

ween | ead-in area, an area between
on onehef d siagighhpattea amtjatwm)hhsgrpacufana area, and an area

30 be_tvveen the user data area and the | ead-out area,
wherein the BCA, the lead-in area, the user data area,

anggt h FEHRRION RorddR Meeiudh oP fasm, 169
203 /OggtjecgﬁPCT KR200|4/ OO%FL?%r 16I Tr?e opti ca?m wherein the

straighhpattemt isamestfor ayjaightsingla patternapratreight\gpeciicrpaitern, and a

cfirst, transition area is included between the BCA and
stralg}]ﬁéaqdélgag €dtea, and the BCA, the lead-in area, and

the first transition area are each fornmed of pits in

one of astral? pattern and a wobbling pattern

1719Thd hepntisa ln‘f@imtm storage eredin ok glalm i ot &i \H)ﬂefem the

wobbﬁgg \B\é@%'f lﬁgoq""e %%ghhé%ﬁﬁjdé Lp%{e{eﬁg (;%‘E\Ngﬁ?l'ir{b‘;r e  pattern, and a

wobblif§ random pattern.

20. The optical information storage medium of claim 16, wherein a track pitch
of pits formed in the BCA, a track pitch of pits formed in the first transition area, a track

pitch of pits formed in the lead-in area are the same.

21. The optical information storage medium of claim 16, wherein a track pitch
of pits formed in the BCA, a track pitch of pits formed in the first transition area, a track

nitch of pits formed in the lead-in area are different from one another.

22. The optical information storage medium of claim 21, wherein the track
pitch of pits formed in the first fransition area gradually one of increases and decreases
from the track pitch of pits formed in the BCA to the track pitch of pits formed in the

lead-in area.

23. The optical information storage medium of claim 17, wherein a track pitch

of pits formed in the lead-in area, a track pitch of pits formed in the second transition
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| ead-in area, the user data area, and the second
transition area are each fornmed of pits on one of a
W@ 0aioeHars pattern and a wobbling pattern. 10 1BCT/KRe004/000170
optical information storage nmediumof claim16 or 17,
wherein the straig attern is one of a straight
area, gitragkepiishtafdnits, foemgdﬂraf heneseystata @rea g the amgnd a
strai ght random pattern. 15 19. The opti cal
i nformati on storage nediumof claim16 or 17, wherein
t ht, wohé obfigaldefdreration sterage ohediunmpbbdlaing 131 mileeein a track pitch

of pits arrmorhi dne 8RN aThaasKATERIOT P APIFAES dhtnt SreRy Bansition
area, g};tr mgﬁlﬁ%\ &@s@rﬁed‘mﬂ{@ Qeradétﬁaé?%a Rird @F{ergﬁt.o“ pits

atrac pitc pits tormed in the
first transition area, a track pitch of pits forned

| T2%r B0 SRS N ANet ARG TP FECIAR Sl hegein the track
pitch 61; S‘i@‘fo‘?h#e‘ahn tgcfe sBbbRd f hS%Enidted ??acﬁﬁ‘ﬁ y iAcrea86X oP 'db@haases from

or me n the |rst tranSition’area, a track
the tradk pntcth:bf pifs fortnedfiothe tbadaintdrealte dloe trackpitah af gits formed in the
q?l fferent fromone another. 22. The optical
user §3{pGAat i on storage medi um of claim 21, wherein the
“track pitch of pits forned in the fi rst transition
area gradually one of increases and decreases from
t h261 r bk quticahinbdrmation storagednediunmef gaint’®, wiereinaghen pits for

its f d th
ine B ERsRonarss S e B4 §Boilod BRfaH LS etk AP woniie
graddﬁTZb%b%f%édr@@é%@éﬁ&ﬁcréésd@ ts fornmed in the lead-in
area, a track pitch of pits fornmed in the second

transition 20 WD 2004/ 068478 PCT/ KR2004/ 000170 area,

? hgl}ac %%' |cai|).ﬁ1£cgﬂg{@‘o O%tgﬁféﬁorﬂﬁé[ﬁ?% #?g acl)rﬂgf@ V\ﬂ'{egém%ﬁen pits for

the s@éorrd fhmildn avée bR formedriackwobblity patterpi thse ampiiedel of a wobble
| ead-in area, a track pitch of pits formed in the
grad%amreawrtm@wagear ea, a track pitch of pits forned
in the user data area are different. 25. The opti cal
informati on storage nmedium of claim 24, wherein the

t pgck et ®ftical infdtnsatfcor stechgenmieldiins e¢ oralmt ‘r7arvsh&renmeach of the
area gradual ly increases ar decreag;

first gvck zaeopd tARSIIan,ARAS SteresHeforaagon i SpEuRBane REERASRdng
transfifohGte8’ Pits formed in the

29.  Areproduction-only optical information storage medium comprises:

a burst cutting area (BCA);

a lead-in area;

a user data area;

a lead-in area; and

a transition area,

wherein at least one of the BCA, the lead-in area, the user data area, and the
lead-out area is divided into a plurality of sub-areas, and

wherein the transition area is located between two adjacent sub-areas:
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1o user data area. 26. The optical information storage
medi um of claim 16, wherein when pits for the first
WO e@n®6e47on area are formed in a wobbling pattBCTKRR2GV8/000170

anpl i tude of a wobble gradually one of decreases and

i ncreases. 15 .27 The optical information storage

medi um of claim 17, wherein when pits for the second

tramnsi & ' E Rg: ;

i ShE RO SO RAF RAhR ot BB et o e
sub-areuy aad eits fAGraGsitidre argat arcadadhnfoomedtin anstsaightpettern or a

medi um of claim 17, wherein each of the first and
wobbling-BAWeH Yy ansi ti on areas stores information identifying

the corresponding transition area. 25 29. A

reproduction-only optical information storage nmedi um

codpr i The:optisabinfamationtstorggarreadiUBCaj claim|3®advhanein the straight

area; a user data area;.,a lead-in area.. an 30 a .
patterfyig deie olghSumigll SRBS: Battn, & Riraiaht SRECTR Hlericad ¢ syaioht
randdn‘?ggttéma_re?" the user data area, and the |[ead-out

area Is divided into a plurality of sub-areas, and

wherein the transition area is |ocated between two

agjace sub-areas. - 21 2004/ 06847 . : ,
o] KraBB HRGBL R mayon SIrGRTERI T Al G AN ETEindgg wobbling
nedi dHReRh i£bak B AohRigainglBipattef®ra WoBbRtY spe€iais paitem, and a
pits for transition area are each formed in a strai ght

pat twebbling randeabpatiery. pattern. 5 31. The opti cal

i nformati on storage nmedi um of claim 30, wherein the

straight pattern is one of a straight single pattern,

a3st r ajpohtirest deicerding irfbmatiditon asebeddiittiont @iy optical
. pattern. 10 32. The optical information storage nedi um
infornpatial sloragmediignet@MPHaingbbbl i ng
forming a plurality of areas on the reproduction-only optical storage medium; and
forming at least one transition area on the reproduction-only optical storage
medium,

wherein each transition area is located between two adjacent areas.

34. The method of claim 33, wherein data is recorded in the form of pits in the

areas and the transition area.

35. The method of claim 34, wherein a pit pattern of the transition area is the

same as a pit pattern of an area preceding the transition area.

36 The method of claim 34, wherein a pit pattern of the transition area is the

same as a pit pattern of an area following the transition area.
37. The method of claim 33, wherein the transition area is a mirror area.

38. The method of claim 34, wherein pits of the transition area are formed in

one of a straight pattern and a wobbling pattern.
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pattern is one of a wobbling single pattern, a

wobbl i ng specific pattern, and a wobbling random
w@aaot068378 33. A net hod of recordi ng i nformati OPCDRR2004/000170

reproduction-only optical 15 information storage

medi um conprising: formng a plurality of areas on

the reproduction-only optical storage medium and

ngrat nsh . :

. gs‘rg”o S B{?ﬂi&f of’&é\g h ?gr {etéﬂlg t@é %ﬂagﬁa h]gﬁ%ne'rse?nne of a straight
smgl@@@hetrr @§ﬂréughnsTpécef@s pattémpahe@ ¢ipdigkierandom pditacent

areas. 20 3 he net hod of claim 33, wherein data is

recorded in the formof pits in the areas and the

transi t+4 j

i pac 1R RN REGRIrd 38, JRERAA 12 Wil Pagehi Ghdlofa
wobhingi single tiagtem, of wabbhmg specific pdftam, bind a wabbling ceandom pattern.

area. 36 The nmethod of claim 34, wherein a pit pattern

of the transition area is the sanme as a pit pattern

of@an aﬁf@n{e‘?l‘w&?%@lg \m e Wh% ihtd f?ch@Pﬁé\*n oPPitSih th-érl?ansmon area

do rein t etranstlon ar ea

is thetsamerasatraek pid¢hesldfepitseintibe adjaoelnaiamam, wher ei n p| ts
of the transition area are fornmed in one of a
straight pattern and a wobbling pattern. 22 WO

2004/ 0684/ d Bﬁglg%/%o%@em:’tﬁe trHeR ﬁﬁ%hr&‘i‘)lt@fm %@trﬁhsmon

38, wherein the straig pattern 1s one of a straight
areasamighe tpectkt mtoh\esaofgtsam @1& adjpeent areapalifer n, and a

strai ght random pattern. 5 40. The net hod of claim 38,

wherein the wobbling pattern is one of a wobbling

siJwl e PRt hiitRod Bf WRRRIIENW/HePsiRi the GraeRtpiehrbf patgdn ahe transition
wobbl i ng random pattern. 41. The nethod of claim 34,

areaietikeé¢ same amthe Wack pitef oppitsiniane aktheradiacentaieas.ca
is the sane as track pitches of pits in the adjacent
areas. 10 42. The method of claim 36, wherein the

track prhé etho®of slaim 42 evigréinshbiteick pichaf fbhﬁed in the
track pitches of pits in the adjacent areas dif

transition Frea gradnelly ene of iaieases mfi@pwa{sﬁé fiaméhe B‘ﬁ% Ritgh of pits
formBHtlr‘? o? thé Qreeat ;'St%%ﬁfn QHe transition area to the track pitch of pits formed in

the area following the transition area.

45,  The method of claim 38 wherein when pits for the transition area is
formed in a wobbling pattern, the amplitude of a wobble gradually decreases or

increases.

46. The method of claim 33, wherein the transition area stores information

identifying a transition area.

47. A method of recording information on a reproduction-only optical
information storage medium, comprising:

forming a burst cutting area (BCA);

forming a lead-in area;

forming a user data area;
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15 area are the sane as the track pitch of pits in one

of the adjacent areas. 44. The nethod of claim 42,
wob@nessd’g he track pitch of pits fornmed in thePCT/KR2004/000170

transition area gradually one of increases and

decreases fromthe track pitch of pits fornmed in of

tﬂmenmgaalq:ﬁdaoutjam #hd transition area to the track

h of
ﬁf}éﬁg’lé) ﬁél%l @g\oér%eéqo%gd ﬁ[g FL’%S?&%IJ&%H %gb;%t\tvg@n the BCA and
the 1e%88R aPéd Sarf afed hstwideAnhé ledhinfaea arsl tHeousardiata area, and an area

wobbl'ing pattern, the anplitude of a wobble graduall
betwesectheasses deita aremcaed dissleagpu@redne net hod of clai m d

i Bgﬁfé}ﬁ@ﬁ%&éfﬁpg@é‘f | o%r%% grgeeeﬁé‘t@%ﬁsar{eﬁ %‘id@é [@3d out area are

formededfqsitd. ng i nfornmation on a reproduction-only optical
30 information storage nedium conprising: formng a
burst cutting area (BCA); formng a lead-in area;

fopm n r t
-y KRg he Jﬁé@@f% chaift] ﬁ?nwﬁé)’re)/?pa g@%ﬁf&%@area is included
betwdeH tHe"BCA dricathes leiad¥in arem drm:t:izhltadiiCAntrw leadésaremeant the first

an area between the BCA and rea n area.
transiben aten orhearedemeN G Bl Ao Ace selonyAeged: aad Spaboing
patte%p area between the user data area and the | ead-out
ea

5 wherein the BCA, the lead-in area, the user
data area, and the lead out area are formed of pits.

AABa | THTeRRse! Garh L BeAeARd ARt AR iffluded
betw?ér‘??ne RBd-ihfeBGAd thB%sb?éQtd é‘re@r aAd RO teddi éﬂebsthe tger data
ansition area are each formed of pits in one

area,sdncaihghseqoat teansitiordaeamsstsdangorpad tad pits mgonqﬁfea stralght pattern

| aim47, wherein a second transition area
andqyoggﬁngjg@ errbetween the lead-in area and the user

data area, and the lead-in area, the user data

50. The method of claim 49, wherein the straight pattern is one of a straight

single pattern, a straight specific pattern, and a straight random pattern.

51. The method of claim 49, wherein the wobbling pattern is one of a

wobbling single pattern, a wobbling specific pattern, and a wobbling random pattern.

52.  The method of claim 48, wherein a track pitch of pits formed in the BCA, a
track pitch of pits formed in the first transition area, a track pitch of pits formed in the

lead-in area are the same.

53. The method of claim 48, wherein a track pitch of pits formed in the BCA, a
track pitch of pits formed in the first transition area, and a track pitch of pits formed in

the lead-in area are different from one another.

54. The method of claim 53, wherein the track pitch of pits formed in the first

transition area gradually one of increases and decreases from the track pitch of pits
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15 area, and the second transition area are each
fornmed of pits on one of a straight pattern and a
wowblesags pattern. 50. The nmethod of cl ai m 49, POUITER2004/000170
the straight pattern is one of a strai ght single
pattern, a straight specific pattern, i’;\ a straight
formed am theBed) tasthe, track pitch qlieitsiormed B the [eadwnareanner ei n
the wobbling pattern is one of a wobbling single
pattern, a wobbling specific pattern, and a wobbling
r gmdonT paitethod of BRIM IS whedrbivda tick lpiticimod Pits vibrened m the lead-in
track pitch of pits formed in e BCA, a 25 track . .
area, pitcack IS S BFMEd I§ H1G fecdn Gangiion afad. qichs dack gitch of pits
f t.5.f jn the lead-in area are
forme@lﬁ'gqﬁ%ﬁéé"z@%@ éa?rgttﬁéggg}é'cl aim 48, wherein a track
pitch of pits fornmed in the BCA, a track pitch of
pits formed in e fir transition are and .a track .
ppéch bhe M‘@Of’cﬁ? ANRID # HAGK| Pﬁcﬁroéé’n‘ﬁrf‘érmeg n'the lead-in
area, gsﬁéﬁ@% c‘;]fr [SIEQ f%ﬁ%ea'?ﬁttﬁhe Eeccﬁfd tr%&t@ﬁb’f’@éj &Hd éltm’iicmpltch of pits

track pitch of pits formed in th
formeldiinghe usendaia area areatiffgneatiual |y one of incr eases and

decreases fromthe track pitch of pits 24 W
2004/ 068478 PCT/ KR2004/ 000170 forned in the BCA to

t g? Lrepk rﬁit'hga &fcmmt 56 fWhamsh the friisk pidttof pitsformed in the

The net of claim49, wherein a track pitch of
secor tranélbonmdea grachally éngrepses ar decreases Hern fe Eaclopitch of pits

th d.t
formef) i TpC 5 5 AR FERR PRI gl SRt 26t
same. 56. The nethod of claim49, wherein a track
pitch of pits formed in the lead-in area, a tr

pbBch dFhephethodofalaim ﬁ8¢wae@@wﬁ@ntmt§rf§r th%wséiﬁr@as'tlon area are

form%d: %saaag/foggﬁr?g Bgftéﬂ} %ﬁ%h@lj&({ﬁl&@ Wo'ﬁ% aé g% i a? oﬂgtcﬁ decreases and

increidwy ein the track pitch of pits forned in the second
transition area gradually increases or decreases from
the track pitch of pits fornmed in the lead-in area to

tr f
58,5 1 AL o 5 A5 e e Bp S niion v
are férieed IlanSWObbﬁm phttem, déheanglitude of anabble gragolaby idegreases or

pattern, the anplitude of a wobble gradually one of
increge’s-eases and

60. The method of claim 49, wherein each of the first and second transition

areas stores information identifying the corresponding transition area.

61. A method of recording information on a reproduction-only optical
information storage medium, comprising:

forming a burst cutting area (BCA);

forming a lead-in area;

forming a user data area;

forming a lead-in area; and

forming a transition area,
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i ncreases. 59. The nmethod of claim49, wherein when
pits for the second transition area 20 are forned in
W@ 2Melobi47g pattern, the anplitude of a wobbl ePCT/KR2004/000170
gradual |y decreases or increases. 60. The method of
cl ai m 49, wherein each of the first and second
twhersin ableashpeaof $he BEA.ithe arkin ¥ea; thawsendalg arpe, and the

rres ondi r 6], A net hod of
Iead-qug@&e% %M%?’obf?a%%g‘;{a@& oqs?@par'éguc ion-only opti cal
| NREER tHtrahsiioy arewid luoateddrgwesh ngo ddfacemgub-areas.
burst cutting area (BCA); formng a |ead-in area; 30

formng a user data area; formng a |ead-in area; and

f .
4 308 BB S S e B A s g s o
transititve atndrd Bactt famddia ws’@algdapattmn&a a wobblihg pattern.

| ead-out area is divided into a plurality of
sub-areas, and wherein the transition area is |ocated

$§meggé‘?ﬁme%%%l 6’? Fh&RH the Shai Hﬂf‘etf%hh@@nefof a straight

rein p| or the sub- ar as an
singlel patterh} b tratytdspacificqrattert canted stnaight $ammrgmatmm ern
or a wobbling pattern. 63. The nmethod of claim62,
wherein the straight pattern is one of a straight

?ggl €T ﬁ@trﬁétrh%d & FihP62, hﬂ/hél%ﬁ'?tﬁé \ﬁoB@ﬁﬁg%é‘tterﬂﬂg ohe of a

rai ght random pattern. . claim

wobbfidy sinigte paiternhe W@tbﬁdingrsg)q@étct mtternsaram@ vmbtdlng\/r@bdprrhgattern
single pattern, a wobbling specific pattern, and a
wobbl i ng random pattern. 65. A nethod of recording

| g5or MAlheth RNoretbERIING HESIRAIbY a0RbtddIctibh-only optical
i nformati on storage medi um conprising: forning a

infornpaticrt storge mediurBaceBEAFINg: form ng a | ead-in area;
forming a burst cutting area (BCA);

forming a lead-in area;

forming a user data area;

forming a lead-out area; and

forming a transition area between at least one of the BCA and the lead-in area,

the lead-in-area and the user data area, and the user data area and the lead-out area.

66. A method of reproducing information from a read-only optical information
storage medium having a plurality of areas and at least one transition area, comprising:

reading data from at least one of the plurality of areas and one of the at least
one transition area,

wherein each transition area is located between two adjacent areas.

67. A method of reproducing information from a reproduction-only optical
information storage medium, comprising:
reading data from at least one of a burst cutting area (BCA), a lead-in area, a

user data area, and a lead-out area; and

26



10

15

20

25

30

formng a user data area; formng a |ead-out area;

and 20 formng a transition area between at | east one
w@boonles4BCA and the | ead-in area, the |ead-i nPEI/ER2@AMH00170

the user data area, and the user data area and the

| ead: out , 6. A h f '

| Pt el FomaRans Dol ie o died FRATIRHEL s of gp area between the
BCA Sh@{RORER 4t8h Ay aieh Befldsridheti¥a@fin afeRandiise aber data area,

| east one transition area, conprising: 25 reading

and azareafteiweean the aser dake areatans fpedeadouy agga.ar eas and

t Pegoinif v B3 ad B BT Wb et Pln AREHE Rl area are

formeii/of gitsret hod of reproducing information froma
reproduction-only optical 30 information storage
medi um conprising: reading data fromat |east one of

ashurs ' r ' . .

G6Pa 5 At R IGintofnaii o) & (o BctiofRBhly optical
infornl?ﬂi'dd%@@gléd _ ﬁ{&jlnl 1, com@dsmf@:data froma transition area

ocated in at | east one .bet CA d

| Feadioadata rarbal 168t Ghe T BOLRGAR MBI GHBAY, & G ghdrea, 3
user&gt% %graﬁﬁ?‘ﬁgg‘gﬁgﬂ?é%&n area between the user data

ar ea” and area, wherein the BCA, the
| esalding dataefront heramsdiondsea, area, and the | ead out

area are 5 forned of pits 8. A neth of
uesanIGRSLATG AP AT B 820t PERRIDR ffebARip area, and the
. Leale i [ ' onpri si ng:

load-8 4Rl s dViaE IRb cOupARY 08B a0 " ot fing area
( B@kereia the diinisitionraraa ia lochted)betweabit tvcaadiaceninglmareas.

| ead-in area; and reading data froma transition area,
wherein at | east one of the BCA the |lead-in area, the

uger dal gefhSdof Afodi@ng ifadnatidn AbRAa rSprAdULEGLon Eptical
- aplurality of sub-areas, and wherein the transition
inforraatian storage medlue copwiisingd adj acent sub-areas. 15

69. A nejhod of r [ ' ' .
r éﬁ?%lag qt%gr_ogll] Pg%%ﬁf Sﬁélo?% Bd?gpéd{ﬁﬁé gpeé‘ (é’(ﬁrA? a lead-in area, a
user data area, and a lead-out area; and
reading data from a transition area located between at least one of the BCA and
the lead-in area, the lead-in area and the user data area, and the user data area and

the lead-out area.

70. A method of recording information to and reproducing information from a
read-only optical information storage medium having a plurality of areas and at least
one fransition area, comprising:

forming a plurality of areas and at least one fransition area on the
reproduction-only optical storage medium;

reading data from the least one of the plurality of areas and one of the at least
one fransition area,

wherein each transition area is located between two adjacent areas.
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i nformati on storage nedium conprising: reading data
fromat |east one of a burst cutting area (BCA), a
wo e@diésd7ar ea, a user data area, and a | ead- oPET/KR2®4/000170
and 20 reading data froma transition area | ocated
bet ween at | east one of the BCA and the |ead-in area
tma, | eédnehhlodrcédeaw@mgw@fqrmtmépaar& wRrodyring frformeation from a

readq X(?Pﬁpﬁlanﬁgwkgﬁté%%g 'ﬂga'él repr ogucl:l gnFLPSSmin on

f fopirey, ctPrepreduétniomipioptiahl stofaafemetlium sa busgeutting area (BCA),
medi um having a plurality of areas and at | east

a lead-ire@rsias RoseAeER atean® leatmylt area.ANdh2 drapsition 3reg Iggated in at
oot SR B pREGh S Bl 47104 BRuThShor Biep boen e

lead-ihr=P6% Hnd theasler dae afed, Badpinua@ai b@twebnahealseaddtamr@a and the

of the at least 30 one transition area, wherein each
lead-qutaiepi akkh area is | ocated between two adjacent areas.

27ea%0§88€5( R&%Agﬁ 5&%@@%&9@#@ tlng %reab‘ f s z_aﬁe%ad in area,

r ecor Or ARt on repro ng | tion
the uddraiata alreacthenéad-@pt arsd, andfthe nensdionsareaage nedi um

conpr|5|ng m ng, .on reproducti nly opti.ca
SVBRER]R B/ the 16281 ot thojoat SAlaCiied 816 1fS eag oyt area are
forme?ir@ﬁ) user data area, a |ead-out area, and a
Siti

‘ion area located in at 5 | east one of an area
bet ween the BCA and the |l ead-in area, an area between

béPnee MaMaEef eediing MigMaRter Roind EftogfibAg RiePngign from 2
read- BHQCBpﬁﬂ:aP' @rtnﬂétﬂ:m fbrdRamledig, &mphigingur st cutting

| ead-1n area, the user data area, the
| wmlngxoratl’wremﬂdwtm -onlyepticalgtoraasamedsimie burst culing area

(BOAT A lpasi APena e dpnt aied grie i ol B uBfi o R Broa: anc
r ?@éﬂlﬁg Rightad FYORT Y frafsifiéh arslan@ B g€ bng of M@ bursticatting area
froma read-only optical information storage nmedi um

(BCAYdhpriead-iy aras the usengatacareanand épg leadkiniasgaonl y
optical storage nedium a burst cutting area

73.  Arecording apparatus for use with a reproduction-only optical information
storage medium, comprising:
a recording unit which records data on the reproduction-only optical information
storage medium; and
a controller which:
controls the recording unit to form a plurality of areas on the
reproduction-only optical storage medium, and
controls the recording unit to form at least one transition area between two

adjacent areas.

74.  The apparatus of claim 73, wherein data is recorded in the form of pits in

the areas and the transition area.

75.  The apparatus of claim 74, wherein a pit pattern of the transition area is
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(BCA), a lead-in area, a user data area, a lead-in
area, and a transition area; and reading data from
WO b@4vesamsi ti on are and at | east one of the buPGI/KR2004/000170
cutting area (BCA), the lead-in area, the user data
area, and the lead-in area, 20 73. A recording
the samppasa pi ppgernisbaniareéa precgsingithe: ransiten arest i cal
informati on storage medium conprising: a recording
unit which records data on the reproduction-only
opbi CalrhkRipParaius OF clatiroT Agehereit ampit pattbra of dné trahbition area is
which: 25 controls the recording unit to forma
the saynaras a pif pettear ehan @ied frllowieg thritiep$iiaD 8/ opti cal
storage nedium and controls the recording unit to
format |east one transition area between two
agiy acemheaipasatus bf tlaimiMe, wpeirathestrafsitidraiarea’s, a mirror area.
wherein data is recorded in the formof pits in the
areas and the transition area. 75. The apparatus of

018 s i SUBAR A AT B5RAP Bt 5 TR 8 82 omec
in on@ of apidightpatferamnarewopblngdatigrnt he transition area.

76. The apparatus of claim 74, wherein a pit pattern
of the transition area is the sanme as a pit pattern

ot qan : r q i i
ST TR0 OBLSRE b1 s 8% g foly Ao of o siri
singl@paitemon siradght speRificThatterppandaugraightobagdemrdatiaier ei n

pits of the transition area are forned in one of a

straight pattern and a wobbling pattern. 10 79. The

agpar atiyz, SlpHhfld o’ ain\8r ®hardif theswbBbBY ﬁﬁﬂéﬂrﬁéfbd_esof a
one of ‘a straight single pattern, a stralg t specific
wobbtiag tségle patidra aswebblijrg specitio patten: end .a wobblingrandom pattern.
apparatus of claim 78, wherein the wobbling pattern is

one of a 15 wobbling single pattern, a wobbling

spaci f iMhePaspatus endlaitn T@bRhERSN Barsk ikt 6fesits in tBé tfransition
The apparatus of claim 74, wherein a track pitch of
area s the same las trackn@tahiesrof pits in the adjacent areas.

82. The apparatus of claim 76, wherein the track pitch of pits in the transition
area and the track pitches of pits in the adjacent areas differ.

83.  The apparatus of claim 76, wherein the track pitch of pits in the transition

area are the same as the frack pitch of pits in one of the adjacent areas.

84. The apparatus of claim 82, wherein the track pitch of pits formed in the
transition area gradually one of increases and decreases from the track pitch of pits
formed in of the area preceding the transition area to the track pitch of pits formed in

the area following the transition area.

85. The apparatus of claim 78, wherein when pits for the transition area is
formed in a wobbling pattern, the amplitude of a wobble gradually decreases or

increases.
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area is the same as track pitches of pits in the

adj acent areas. 20 82. The apparatus of claim76,
wob@re6837¢ he track pitch of pits in the transi PEDRER2004/000170

area and the track pitches of pits in the adjacent

areas differ. 83. The apparatus of claim 76, wherein

the track pitch of pits in the transition area are

L8 ac T ohBub R4 bl S 14 Bl Y inormtir
identi®iRy &itranshiontaraek pitch of pits formed in the

transition area gradually one of increases and
decreases fromthe track pitch of pits forned in of

t ar [ . i 1 he .

FE o B9 SAFBES A4S 0 DRIl ek 5tin storge
medidr a8emptisingar ea. 30 85. The apparatus of claim 78,

wherein when pits for the transition

i & recoueliiie Wb Whigh Ecards Aatapmpine i80S Gry Gy ogUcal nformation

I Ly creases or increases. 29 WO 2004/068478
Stora%c&%hoﬂﬁ@oono 86. The apparatus of claim 73,

Mﬁ@bﬁtr’?ll@hﬁhbharmitﬂdl&theaneearcﬁng ued to fidron,nen thenreproduction-only
o o S o e T GRR Rr! Bea a uor
data a:%%graggad-%%%ﬁ, 'Er‘aﬁb?gah ded RSHtEY atiBbkt ¥He ePan area

data on the reproduction-only opti cal

betwaanf therBCA@Nd tiedeaden meeh,an awacbetweentine lléad-inaiesnand the user
controls the rector di gﬁguni t for

data §igd 6o an Seedyeendis JRet 4h® alarand el 188cqut aea.

MRMcHETh the BHE &L theUbhd MY afdLané BEA) datd dreadaha tié Riad 6ut area are
user ata area, a lead-out area, and a transition

formeat @bpitsocated in at | east one of an area between the
BCA and the lead-in area, an area between the | ead-in
area and the user data area, and an area between the

uggl data AfRrafRbANGiM eRrdwheteiradrst tvasitomatdeisBGAuded
the lead-in area, the user data area, and the |ead guﬁ ]
betwegrethealBEA amd ths lead-iprarpas and B BERe thp leadainaregs and the first

transfioR APe8 Gre WARK85MEd b bR it HASSF bl ArhidtGRitletn aRG! HiBBbling

pattern.

89.  The apparatus of claim 87, wherein a second transition area is included
between the lead-in area and the user data area, and the lead-in area, the user data
area, and the second transition area are each formed of pits on one of a straight pattern

and a wobbling pattern.

90. The apparatus of claim 89, wherein the straight pattern is one of a straight

single pattern, a straight specific pattern, and a straight random pattern.

91. The apparatus of claim 89, wherein the wobbling pattern is one of a

wobbling single pattern, a wobbling specific pattern, and a wobbling random pattern.

92. The apparatus of claim 88, wherein a track pitch of pits formed in the BCA,
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between the BCA and the | ead-in area, and the BCA, the
|l ead-in area, and the first transition area are each
wo oooameeB40 pits in one of a straight pattern aPdI/ERR2004/000170

wobbl ing 20 pattern. 89. The apparatus of claim 87,

wherein a second transition area is included between
a track pich oA pits foranedhinathe firakirarsitionarea, & tack aiteh phaeits formed in the

| ead-in e he user data area, and the second
lead"‘??ﬁ?@?ﬁﬁ#%@%‘ are each formed of pits on one of a

straight pattern 25 and a wobbling pattern. 90. The

apparatus of claim89, wherein the strajght_ pattern s
ofThe appaiplis of daiyBe. WaAstRR 7, tracipiteh @h@lt%f%meﬁ ip the BCA,
(1R, . .
a wac AP pie e I g BRIAER RREA 2 BeoicH of BB fomoa n the
lead-inRecdbradifispbhl frovg eienghethpatt ern, a wobbl i ng specific

pattern, and a wobbling random pattern. 92. The
apparatus of claim88, wherein a track pitch of pits

f @y med—j : % - i i
7 KRB APBBETTS oL TR SR POTe Fack pitch ofpit fored in the

first trhhsitibn taraa gradwallyasresof iactaasek guidtddrreéises front tverteatk pitch of pits

the lead-in area are th ape. 93. The apparatus of
formegi e B/ 1 ACPL Ok PS [est NNEIeFBIMERa n ¢ he

BCA, 5 a track pitch of pits forned in the first

transition area, a track pitch of pits formed in the

| @4d- | Tharappanatesdiffclamesd, whemnsinadraghgtitebrof piis fomped in the

cac FEPRR3 HacRuth Bl RS ordBE TR, Souly 5isuBl Flh<Cla Pipiton o
pits fc%rgFe;aeiﬂStﬁé [Ref Jaes hRAsSSR thewsmde track pitch of pits

ormed 1n the BCA to the track pitch of pits forned
in the lead-in area. 95. The apparatus of claim 89,

B 1 R BB 8L e L A NS 3080 e

lead-h'#¥8a] & ik PiRA of pitsfafHe@int tHe sdcond frandikormarckd, m fréiek pitch of

user data area are the same. 15 96. The apparatus of
pits farmgchingbe ugies deita atea agcttiffipranth of pits formed in the

| ead-in area, a track pitch of pits fornmed in the

second transition area, a track pitch of pits forned

i 97t he Theeipabmusasfesaiar €6 dvhémiretite track Pifch Ghpits formed in the
apparatus of claim96, wherein the tra%knﬁ)i tc][w of Ri ts,. .
secomcgfrﬁ@altlpﬁ arga gradually increases or decreases from the track piich of pits

formed in the lead-in area to the track pitch of pits formed in the user data area.

98. The apparatus of claim 88, wherein when pits for the first transition area
are formed in a wobbling pattern, the amplitude of a wobble gradually one of decreases

and increases.

99.  The apparatus of claim 89, wherein when pits for the second transition
area are formed in a wobbling pattern, the amplitude of a wobble gradually decreases

or increases.

100. The apparatus of claim 89, wherein each of the first and second transition

areas stores information identifying the corresponding transition area.
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second transition area gradually increases or
decreases fromthe track pitch of pits forned in the
wo e@doesa7area to the track pitch of pits for neRCT/RRR(94/000170

user data area. 98. The apparatus of claim 88, wherein

when pits for the first transition area 25 are forned

in a wobbling pattern, the anplitude of a wobble

g ual|.y. [ D i i

i e erRRafls P GE 7 RO ARTEARG ol ipfdtfnation storage
medigBCcenAptisiagsi tion area are forned in a wobbling

pattern, the anplitude of a wopble daII decr.eas. ]s .

53 reporing Uals BCRSorc datg ARG GoYed ctom RGP ihformation

e of the first and second transition areas

storaé@ﬁ{e@gtﬂph?or mation identifying the corresponding

t éajmﬂltlbllelnwhiohacorﬁrblélmeZmatdm@mm tedIKRID T epoaduction-only

. par at us r us repro on on
optica GHpsamioR B s romurt ahybst Guln b PO HER S egRH area, o ser
data éfe%oégéé‘@-lh‘ﬁféa ‘MHdCQtréﬁgi%HsarQé‘t a on the
toduction-only optical information 5 storage
rrwﬂneuaam athebst cnentfrtbe|IBCAWhiedead-dmaren, she weer datsr alieggand the

it tqg form on th roduct i on- onl opti cal
lead- ‘P‘i‘ﬁ‘@f@ﬁ‘d? diided lﬂt%@eﬁ\'}@ﬁ&ﬁf BlHEA @Bt ting area
( B@ﬁ)erelﬁ éh@%ﬁbﬁloﬁraﬁ?‘é‘a i0¢aedd béiRfceratiwRPadjacerislit-areas.
ar ea, a transition area, wherein at | east one of

t he BCA the lead-in area, the user data area, and the

ead-sout are Vi tY, 10
L9605 18 S BT, BT BR ik iz ang s o
transl@l%h%‘@ﬁ drdagHiferead irsHiktraigrapatiéfRor dlveolapiparedtiesn of
claim 101, wherein pits for the sub-areas and pits for

transition area are each forned in a straight pattern

o Q% m%g%%rﬁgfst ff; c{fa@a%?Ozlqg?%@ﬁ‘?;lié’gﬁéei@hfﬁaﬁérn% B of a
stralgﬁhtt rsmgll@{oaﬁéﬂg lestraig hiegpacific patterhghhd spstcaifhtcrapabtrepattern.
and

rai ght random pattern. 104. The apparatus of
cI a|m102 wherein the wobbling pattern is one of a 20

queg%a D451 R2G£ Ghith 192"‘699@}éi|891e3%6bﬁh§ gﬁﬁéltnelrsrbne of a

i'ng random pattern reproduci ng
wobl:a:ngaﬁraglwaafttern s wohblify apecific pdtietn, andanivpbbling caridom pattern.

105. A reproducing apparatus for use with a reproduction-only optical
information storage medium, comprising:
a reading unit which reproduces data from the reproduction-only optical
information storage medium; and
a confroller which:
controls the reading unit to reproduce data from a plurality of areas on the
reproduction-only optical storage medium, and
controls the reading unit to reproduce data from at least one transition

area located between two adjacent areas.

106. A reproducing apparatus for use with a reproduction-only optical

information storage medium, comprising:
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i nformati on storage nedium conprising: a reading unit
whi ch reproduces data fromthe reproduction-only

W pHio6d478 25 | nformati on storage nedi um and aPCT/KR2004/000170
controller which: controls the reading unit to

| EReaitS End v eh poRhRkBes bald dmansdkPiR ek i eptisa
infom{gﬂ%nrsg@_(ggr&n@aim;t%d eproduce data fromat | east one

transition 30 area |ocated between two adjacent
aa eaptroll@oawvhishr epr oduci ng apparatus for use with a

o OSSR s RSB 1o BB KSR Bl GBS U burs
cutting @REk (BCAN 4 ledalinhareapa edee gatedarica, bndm lebd-out area of the

reproduction-only optical information storage nedium
reproduction-eyopdcalkstorggecmedini il s the reading unit to

repr Odéﬁﬁj‘ggﬁ‘? Eéa%%ﬁh nit§8 58 caluata Bhsh tr&s@tg}r{aérré@l located

area ( area, a user ata area, an

in at Ib8SbrIb af epe®betitsen therBOAUNId thie-loatiyin apa,carl area between the
storage nedium and contraols the readi ngéuni t

lead-inesea @nedhaatser dabhpeea, PRAAN AtGR Rewgen s dPta grea and the

|ead_(g‘$aa§gaone of an area between the BCA and the |ead-in
ea, an area between the |lead-in area and the user

datharsin ehe BOA the leaddn hetamtien usbedataaaredannd dhe leaghout area are
the io lead-out area, wherein the BCA, the lead-in
formegh@faditst he user data area, and the | ead out area are
formed of pits. 107. A reproducing apparatus for use
wWith a reproduction-only optical 15 information
sti OVagé\ repdbduning appaiatisifpr uservwithl ergpraductianiagty optical
. reproduces data fromthe reproduction-only optical
informa %ﬁ@(@%”ﬁ‘@?@g@owaﬁﬁ% and a control I>/erpvvhi ch:

Fggjgtéeic) ed mogwgﬁ,‘gﬂ?gtgod%e% dea Fropf Bl réatdidr-enyaptical
information storage medium; and
a controller which:
controls the reading unit to reproduce data from at least one of a burst
cutting area (BCA), a lead-in area, a user data area, and a lead-in area of the
reproduction-only optical storage medium, and
controls the reading unit to reproduce data from a transition area of the
reproduction-only optical storage medium,
wherein at least one of the BCA, the lead-in area, the user data area, and the
lead-out area is divided into a plurality of sub-areas, and

wherein the transition area is located between two adjacent sub-areas.

108. A recording 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 a
plurality of areas; and

a controller which:
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20 cutting area (BCA), a lead-in area, a user data
area, and a lead-in area of the reproduction-only

W pHio6d478t or age medi um and control s the readPCKRA0L/000170
to reproduce data froma transition area of the
reproduction-only optical storage medium wherein at
| east onstroks thageemaling Aed reading ninirte dorm igepluEality ghargas and at

dth
cast B € tpr e SO ey kbRt BB, and
area i gohff6RtthE reesaeNahipesdihgeeittiosehd @aeRfronil i ledst one of

recordi ng and reproducl ng}ﬁa%gar atus for use with a
the plusality of eyeaspand ane af ihe itaash AN tENRHIONMAERUmM havi ng a

Pl o i pERTR1RS48E béﬁ%ﬂﬁ?%ﬂ“’éﬁ”&?ﬁ% Forn

a plurality of areas; and a controller which: 33 WO
2004/ 068478 PCT/ KR2004/ 000170 contr]pl s the recorg ng )
arl@% e Adiasgrding @NdgePEdHANGD RAPRIIEYS, fO5 1SS il adRgd-anly optical

o5 AL S PSSR

arsdrerceacdng@nurreadm urdawhithtrachrdsmdthdén bedstadsdatd from a
the pl ur of areas and one of the at | east one
Plurai"%@f@r?ﬁ%»rﬁ ea, 5 wherein each transition area is

Ioac&g Poll% Wpgn two adj acent areas. 109. A recording
and reproduc:| ng apparatus for use with a read-only
opt i calcontrotsotheaecordisg andgeadlegiunih toformgon tipé mmbduylion only

opticahBrAGnS LN i P UBle TERdE Ik 3 IePGl alch. i Uder data area, a
IeadJ%E't‘é?éd ‘a¥n of trah&n a@é‘é* IGEae T 9l e85t ¥k ehan %@@é behSeen the BCA

e reéor ing and reading unit to form on th
and meueadmare;memmma mqiweealtheﬂe;achgeanaaoandﬂh@umrr@ta area, and an

u ar ea ) r data area,
areai) %‘1" ﬂ?ﬁjt‘seafrﬁdéﬁﬂ aﬁ'%tatggr\?’f“? ﬁa%leraez? ﬁocat ed in at
| east onp@ls e r%"c@ﬁjlﬁgta‘ﬁﬁﬁr@aﬂih% B0 readdhth i®m at least one of
| ead-in area, an area between the |lead-in area and the

the hussircutingaraee@CAhdhaleadineareBethaceseridaia gseq, thatead-out area,

rea and the |ead-out area, and controls the recording
and G franslietha’Sshit to read data fromat |east one of

wherein the BCA, the lead-in area, the user data area, and the lead out area are

formed of pits.

110. 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 a
plurality of areas; and
a controller which:
controls the recording and reading unit to form, on the reproduction-only
optical storage medium, a burst cutting area (BCA), a lead-in area, a user data area, a
lead-in area, and a transition area, and
controls the recording and reading unit to read data from the transition
area and at least one of the burst cutting area (BCA), the lead-in area, the user data

area, and the lead-in area,
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the burst cutting area (BCA), the lead-in area, the

user data area, the lead-out area, and the transition
wW@e@a/068@ wherein the BCA, the |ead-in area, tPEI/HR2I04/000170

data area, and the |lead out area are forned of pits.

110. A recording and reproduci ng, appargtus for use
wWhredn Bbleasbans ohhe BAIA. thafestiin AiGA. D1 Haskda@dram and the
havi ng. a .pl ural it C i siMg: 25 a
'ead“QL@@é?%f%‘&'%%&’%%oa%ip%ramﬁ%\% i %%B%’e%g@ds data in and
r @Rdfeif datrhnsiion argh i lechted lndtwaeadsio adjdcent sub-areas.
controll er which: controls the recordi ng and readi ng
unit to form on the reproduction-only optica
storage nedium a burst cutting area (BCA), a lead-in
area, a user data area, a 30 lead-in area, and a
transition area, and controls the recordi ng and
reading unit to read data fromthe transition area
and at |east one of the burst cutting area (BCA), the
| ead-in area, the user data area, and the lead-in
area, 34 WD 2004/ 068478 PCT/ KR2004/ 000170 wherein at
| east one of the BCA, the lead-in area, the user data
area, and the lead-out area is divided into a

plurality of sub-areas, and wherein the transition
area is |located between two adj acent sub-areas. 5 35
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