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Techni cal M@bam4Scsihe present invention relates to a PCT/KR2004/000170
reproduction-only informati on storage nedium information recording/
reproduci ng nmet hods, and a recordi ng/ reproduci ng apparatus, and nore
particularly, to an optical information storage medi umincluding a
transition area for transiting between two adjacent areas anong the
areas form ng the storaQPTICAHIINFORMATIONIS TORAGEMBEDHIMS of

recordi ng/ reproducing data to/from the optical io information
.Sstorage nmedi um Background Art Optical information storage nedia,
for exanple, optical disks, are widely used in optical pickup

appar atuses for recordi ng/reproducing infornmation in a non-contact

way. i sTédtiniclFigldsks are classified as conpact disks (CDs) or
digital versatile disks (DVDs) acco dr nf on stora
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standards yet are .undergoing standardization.

a(tc]-himve infurmativarsdaragiezraedionm. a storage medi um nust. be devel oped
t\hat has a format that can guarantee conpatibility and consistency
with 25 existing storage' nedia. A conventional reproduction-only
optical mhaarbinsd wges a burst cutting area (BCA), a lead-in area, a

user dat

€a, and a | ead-out area. The BCA stores |nformat|

about the serO&IthﬂUmfwm&iFJntSi@r&ﬁﬁt"’i@Qla forsexarapla. eplical disks; areazrr@aly used in
stores di
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having a recording capacity of 20GB or greater are under development.

The compatibility of the above optical information storage media with one
another increases user convenience. In consideration of the economicat 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
exrstrng storage media. ,

' A conventional reproduction-only optical disk includes a burst cuttmg 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'leadQ'rnarea stores disk-related
info.rmation Here, the setlal number of the optlcal drsk is- recorded asa barcode

The BCA the Iead-m 'ea the uSer data area. and the lead-out area are
' However
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consecutive data reprodtﬁi on may not be properly Fﬂea!for med because

of the absgpGg.REskransition areas. 5 Disclosure of thep b*i‘)f&ﬁbd@ﬁmm
The present |nvent|on provi des an optical information storage nedi um

which includes a plurality of areas and a transition area between
two adj acent areas so as to achieve snooth data reproduction.
“According to an aspect of the present invention, there is provided a
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the formof pits in the areas and the transition area. A pit pattern

of the of Apsiipb@Te@®a may be the same as a pit pattern of an area in
15 front of the transition area or as a pit pattern of an area at
“rear of the transition area. The transition area nay be a mrror

areas Prliscl@furtf the dmadnitiopn area may be forned in a straight pattern
or a wobbTli g_ﬁgpattern Atrack pitch o
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track pigchievefsniodth da‘t@wmaduotlmﬂne tranSItlon area may gradual | y \
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burst cutting area (BCA); a lead-in area; a user data area; a
| ead- out?@@®a; and a transition. area located in at |east one of an

area between !§£l§ rﬁﬁgb@}@cbﬂﬁd‘ |ﬂ5tﬁe'f6rrﬁ'b¢9|ts #ther fraabeindens tt-dh%ntlon area.

| ead-in area user ta area; and an area between the us
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The transition area may be a mirror area.

Pits of the transition area may be formed in a straight patterh or a wobbling
pattern. .
A track pitch of pits in the transition area may be the same as track pitches of

20 pitsin the.adjacent areas. Alternatively, the track pitch of pits in the transition area and
( the track pitches of pits irt 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. [ , '
25 According to-another aspect of the present invention, there is provided a
reproduction-only optical information storage medium comprising: a burst cutting area
(BCA) alead-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—ln area, an area between the
lead-in area and the user data area, and an area between the user data area and the
1ead-out area.. The BCA; the Iead-ln area, the ueer data afea, :and the Iead out area

are formed of plts o




A first transition area @ be i ncluded between the é@ﬂ\ and the

| ead-in area, and the BCA, the lead-in area, and the first
transitionwgrzg%i”%ﬁvseach formed of pits in a straight pﬁ?féﬂlﬁ%ﬂﬂé@’“%”
wobbl ing pattern. A second transition area may be included between
the lead-in area and the user 5 data area, and the |ead-in area, the
user data area, and the second transition area may each forned of
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" Accordi f er aspect present invehtion, there is
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i ncludes: & burst cutting area (BCA); ead-in area; a user dat
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optical stor gggonidytostifacotheraspect oftharpasert invertian tharetspevideha
adj acent .areas, 20 According to .an aspect of.th N i
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repr Od.ugéb% -‘?-ﬂ%v%d-ﬁpéﬂe%?h Useh AafPhte aJbadagares dinda transitibndirem: /At least
recordi ng uni I ch records data on the reproduction-only optical, .

i nf or natonerof¢he BLRYR, thedeadsin arep, she uﬁer@aﬁa@ream%dﬁ%lﬂaﬂo@ reg is divided
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| east Oréﬁbf-ﬁr@%.itio” area between two adj acent areas. Additional

aspects and/ or advantages of the invention will be set forth, in par .
"ehe E fion,fefs IsProgRH. R MeRE o

in ishe descripeardinginiarhaseedteidhantesenhinygp SeProyided sme
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of a repr@dyRl: Rstring ¥ pipralitedt asbe omethie aptical storage medium; and forming at -
least one transition area on the optical storage medium. Each transition area is
located between two adjacent areas.
20 According to an aspect of the present invention, there is provided aa recording
( apparatus for use with a reproduction-only optical information storage medium,
including:'-a"re'cording 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 i'eproduction-@nly optical storage medium, and c_c_mtrols the
25 recording unit fo form at least one transition area between two adjacent areas.
Additional éspects and/or advantages of the invention will be set forth in part in
:t'he description which _follOWs_jand, in paft, will be obvious from _tha d_escription, or may

" be learned by practice of the invention.
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N D 2004/ 068478 PCT/ KEZD04/ 000170 storage medi um fctording to an
enbodi ment_ of present invention; FIG 2A through 2E ,
B eadelbeh B PRREAT o

of a pit a transition area between a burst ¢

(BCA) and a lead-in area of an optical information storage medi um
according to a first enbodi nent of the present invention when pits
for the BCA are 5 fornmed in a single pattern and pits for the lead-in

area are forned i.n a stragight random.. ps ; : ough 3E
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i nvent i qattémen pits for the -BCA are is formed in a random pattern and

pits for the -jhare f i i ‘ _ '
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its for_the lead-in.are f oL L ¥ aoheen i '
I 3o osermrgiR mettRmre Al br it Rt AroBr 106088 8GRt random
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and pits, f,or. I - 1| i ' ' gﬂ@@mf
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FIGS. 5A through 5E 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

20 - formed in a single pattern and pits for the lead-in area are formed in a wobbling random

( pattern; :
" FIGS. BA through 6E show examples of a pit pattern for a {ransition area
" between the BCA and the lead-in area of the optical information storage medium
ac’c‘cirdiﬁg to the first embodimeht-of‘ the present invention when pits for the BQA are
25 formed in a specific pattern and pits for the lead-in area are formed in awobbling |
rahdom pattern; " - .
“FIGS. 7A through 7F show examiples 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 -
 ab fortned in & fandorn pattern andpits for the Iézd-in area are formed in a wobbling

.~ fandom pattern; - ik




30 formed in a "random péﬂern and pits for the Ieacffﬁn area are

formed in g : j-pg random pattern; 4 WO 2004/ 068478 prr/kRr2004/000170
PCT/ KRZOOﬁB(%&%%M?EI GS. 8A through 8F show exanpl es of Iz)ic Sﬁﬂpattern

for a transition area between a |ead-in area and a user data area of
an optical information storage medium according to a second
enbodi mrent of the present invention when pits for the lead-in area

are forned i strapght .r p : | ¢

area are forﬁé(gs' @Aﬁh@%%gﬁﬁ]‘f" &éwﬁrg}]s%gg tpgﬂré]%tééﬁé%fﬁg‘gﬂ? %PSS%EQQF.
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dat a ar @ac8r& emisodiREREEf i presehbinveptiomwiiempiiatfoethe; leadd arga grolpsmed

h | st t f tical,ipf ' L. :
Scbor di eyawobblinei readermBRBrANLPIL s TP Beeh o AIEA LTS 10 gty seiont

12A hroggtg lﬁgé@w exanples of a pit pattern for a transition area
Bet en' 'l ead-in area of the optical_ information storag!_

( e
medi um accor ¢i|@S. 123 theoagie 10Rishoveexardplesof agiit paiterpfesatansiipBAean
when pits.for a first, area of, the | ead-in_ar re.for: | 13 m
pat t er n hehyepn the jead-in avea AN &Heééﬁe&ddqt?\gr?aae@plgn&é? ggﬁg{ﬁ@ d%lfogr-gr’%g@gi%n

2 Wobbl 1, DG AT 0B 7 e S¥Rnd hSbdidkibnk of hedpresntinagntion when pifs for the
recor di and/ or “Teproduci ng system according to an n?odi manctl of

the. prdssdin areecatd fonmed.in 26stRight Tapdent patteraand mbsfglﬁ he Hger data area are
I ti Ref i | | b in detail t mbodi t f. th
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FIG. 11 shows a physical structure of an optical information storage medium
according to a third embodiment of the present invention; and-
FIGS. 12A through 12F show examples of a pit pattern for a transition area
between a BCA and a lead-in area of the optical information storage medium according
20 to the third 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 _ S ;
FIG. 13 is a block diagram of fecordin_g and/or reproducing system Aacco_rding fo
~ an-embodiment of the present invention.
25
Best modefor carrying cut the lnvention _
Reference will now be made in detail to embodiments of the p;e._sent invention,
. examples of which are illustrated in the accompanying drawings, wherein fike reference
© numersls réfet to the like elements throughiout. The embodiments are described

30 - bielow to explaih the present inverition by referring to the figures.
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exanpl es of which are | I@strat ed in the acconpanyi @dr aw ngs,
wherein | '\lﬁr%_lz{qﬁ’frr%% nunerals refer to the .like el e”%@‘rﬁ(mo%momm

t hr oughout odlnents are descri bed so beIOM/to explain t
present invention by referring to the figures. 5 C WD 2004/068478
PCT/ KR2004/ 000170 An optical information storage mediumaccording to
various enbodi nents of the present invention is reproduction- onIy,

and the ent| t. I t

o e on Ui PREGHAE Rl 35 b3 dboticoraPtg e bbe bmigaimerts of e
present té‘ééftﬂ‘in\%htlbﬁ i6lirey 5prd>ddctldﬁ-onar phdtiaé ehtrreosrearthaseoicemrmatboftwts
functlon shown in FIG 1, the optlﬁé&lnforn&tlo
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burst cuffing.are ar
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information. storage nedium e s_the, seria

of an opréasit invasPRHEPIHES PIgLOWEEE AiFa (BOR) dBarra-ThT A0 dapeer data

fj: :t ' g,%gg%éa fﬂ?| g{dﬁ;@b 3%9 dabf Jid egbeouﬁé@a'ib Wiraeh akb §é<€|hétﬁrali?/ Iformed

copy pro ectron | nformation, and
Exanpl egroph thd Rined bdkndeheatodtieiouter beurdary af éhe apiigatinfoonativoatorage
type of information storage nedium such as a recordable disk, a
wri t e- omeedivgk, or a reproduction-only disk, inforfmation i5 about the

numger of re pﬁ%@gfg Hd‘éét%hhﬂfbr%?@ﬁoﬁrdaﬁﬁﬁéﬂhé@rﬁﬂ@%e medium,

|(nf mat i on size, and the |1k Referring to FIG 2A

t hrough f@Fex@mpmtanG:qﬂtrcahﬂBknmt data ideniifying thecBGﬁ\q hbedepafl-iyateg 40 stores

cone. Soerde ool RO o e
stores t?rél&fe aﬂoﬁ drb 'iﬁfbm"rhﬂ@rh abbupitle ypé of informaton smlager medium,
area. 2 or es at at d

be recorde in a second. stra&g (?f
pat t er n,stishi azha rrecatdalblerchak awntmonashslr,rose reprodustienmanly disk: infermagion

Irgcgﬁ\d\g(bﬁ% gweFr tgecfnqramgl igy%%t n SHat tﬁﬁﬁz‘l ?dlﬂé%?egdt @formatlon

stores’ t thd Alsk Sy, d edikded in a second wobbl i ng pit pattern
which is different, fromthe first 25 WObblllngg;ﬁ' Eatﬁéern

straight pit Befergng fo EI@tzgtIyﬁpr,th gatqp@pﬁ orage medium 2

according to a first embodiment of the present invention includes a first transition zone
15 between the BCA 10 and the lead-in area 20.
20 ' The BCA 10 stores data recorded in a first straight pit pattern The lead-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 wobblmg pit pattern, and the lead-in area 20 stores data
that may be recorded in a second wobblmg pit pattern, whrch is different from the first
25 wobbling pit pattem, or in a straight pit pattem. A straight pit pattern denotes.an.
arrangement of pitsalong a straight Iine and a wobbling pit patiern denotes an
arrangement of plts along a wavy line. .
| The first and second straight pit-patterns and the first and second wobbling pit
: pattems may be classified as a smgle pattern, a specific pattem, or a random pattern.

- -..36" "‘;'The smgle pattern.c denotes a pattérn in whrch pits ‘sach havmg an rdentrcal length (nT) .

ER are ;arranged at regular mtervais Here n denotes a natural number and T denotes



arrangenment of pits al onﬁ straight line, and a V\Dd%ﬁl ng pit pattern

denot es anyp3fgippgegent of pits along a wavy line. The fﬁéﬁkk@dﬁgmocno
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. 30 The single pattern denotes a pattern in
which pits, each having an identical. length. (nT), are arranged at

regul ar |nterv l.s yde t ; ‘A

eV 206 oD IseeMEL AR oooL F3aMAG % EioRtRgl pifPadm ke ©
exanpl epatferflin @it pités BabR havingoan identicaldengthsare arpatgedralong avdtiaight line.
" pits each having an identical |ength are rr ed_ al on a strai
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- opeci 11 it 8% 47 880eF Alond SUBLY RS ¥ho08ERC PaREM Beitek d rRtider o
di ffer eﬁéﬁémrtﬁtd?@ hdviig émﬂ@mtaengthpat Fer exazﬁp!eaaaa‘éttern oﬁacB’lépeﬁnma 6T pit
repeats. A straight specifjc attern, denote etition.of
pat t er nrapleais.t A shaig ﬁa‘?@ lﬁlpﬁf i\ t A
A gaight aoe tret%r dpERige o reRebligh &Y Snatieshof Pits fhat

b ts w v aftenyf BhbtR Hos 8 definihet, r"9‘5"5"’. ARG, 52“ o Bt POl dorithos 2

denot F: r®%'ﬁgﬁgﬁ?§faﬁ'g% nv:nfh rﬂrffeaeribdengﬁ%seﬁigpga wavy Imegt be ramdom

Z??Qﬁgeaemmaermtee Saporon sreresmen o e etk ik, Fengrample.
E& ! ng Tsér%ﬁ'ﬂ 'F%u‘?dértnﬁﬂf ﬁﬁi&n@?ﬁé@a@aﬁd’dﬁ@ﬁan@bhﬁrﬂ jts with diffefent

eng ong a wavy |1 ne. Becalse the BOA 10 and the
| ead i nfengtes Aongavstraight ImaentA wubbpag randesn pitipatiern genotessmeandosh

area 15 is include CAlOan d-in area 20 in

or der t@fraﬂge'ﬁ?ngﬂP?%W\qﬁrﬂsfrf ggﬁ?e%lﬂpg\?ewg\@}p duction of data.

The first tr ?é%bhée hé BTA 45 an‘éittﬁéQéadiﬁ'I e-eaozmha\reydmrmtmapmernemhe first
area. FIG 2 hrough 2E show exanples of a pit pattern for th I@Z[ﬁrtoﬁ

transi t iransitioraraa 35 isfnaiudetbemeercthe £EA [ Randohedpad-in Area 3¢ I"bP

single pattern and the | [

210 BRS R SR 08, LAl B S liBntorea 15
t he BCAgffesd Batdidehefying taarsition @k, Si ngl e pattern of pits, data is
recorded in the lead-in area 20 in the of a ﬁr@ht random

pattern of piftl&, 2%66@”9@ 3k showianies 0 aeﬁ’l‘ ﬁfﬁ" st st %@Aarf@ 19
and the 23dnb'BGA9® iéormied Bf PRlirPh staipht Singld! patetedhoRAbligkdLiPbrea 20:is

Prts. formed of pits in a straight random pattemn. As shown in FiG. 2A, data is recorded in
20 the BCA 10 in the form of a sfraight single pattern of pits, data is recorded in the lead-in
area 20 in the form of a etraight 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 single pattern of pits.
Although not shown, the ﬁrst transition area 15 may be formed of a wobbling single
‘pattern of pits: - Sl : :
25 - Asshown in FIG. 2B, data is recorded in the BCA 10 in the form of a stralght
~ sirgle pattern of pits, data is recorded in the lead-in area 20 in the form of a stralght
random pattern of pits, and the first {ransition area 15 between the BCA 10 and the
. |ead-in area 20 is formed of a straight random pattefn of pits.  Although not hown, the
. -ﬁrst transition area 15 may be formed ofa wobbhng random pattern of pits.
30 . ¢ “ A ghown' rn FIG 2C data is recorded in the BCA 10 in the form ofa strarght
: smgle pattern of prts' ata’ '|s recorded in the !ead in area 20 m the form of a stralght




Al't hough not shown, them rst transition area 15 nﬁbe fornmed of a
wobbl i ng > pattern of pits: 25 As shown in FIG 2By BR300k B00170
recor ded ﬁ}{r’](l}?é]ﬂgméﬁé 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
between the BCA 10 and the lead-in area 20 Is formed of a straight

d Al t
;‘?an TSV%W B@R?Ufﬂé@f%ﬁngqﬁsgg?ﬂﬁéd" r andom Lﬁ?gﬂéﬁ thter%}\"ltd émj the

shown '1%aﬁ|1ﬁar%§20q§taamirf§rér@§0r ded in the BCA 10 in the form of a
strai ght ™ sing

area 20 in tHhe sfhmv?n m?lrzlg?: gﬂ} zllaté;tfs 93%03@!’56@3‘/3%5%@ 'F‘(‘)ﬁg%ﬁg ﬂPé&’@i@iﬁ
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2D, datg, o rh BaRBAPS bifs, ' 1RGAIrdCramsilidreatezr 15 betvesert thel BEA 10sandg fhe

pattern o tais recorded in the lead-in_ ,area 20 in the form
of a st fesidghtarea 20sisdormedof arsiraightsnesificpaltermOf Pitfst transition

area 15 betwe thﬁvﬁﬁﬂl?ﬁq%r{sgﬁmﬁr%%dfﬂ thed L on%%d'o? d ﬂbﬂﬁ!ﬂ'\goémgle

strai ght specﬁ ternatlv first

transit b&fﬂ 7 6% SFpits. B WobbIRR fzmdordpattem ofaits| ong wcﬂlhhggespestiwti@*‘i@"@)pf pits.
pits, V\D% I ng

d tt f L i
DRt e ARG o it st B koot VBB BedREFpat ofae
f bbl d t hglRE
I e e R ki
10 may baubaf M@ﬁh@mbblm@y be riglh‘aeqbaf aavabhiingsingle prier) ofspits.

e 00 e s Peesoi =S SEShBelor bt Dol g FRERaksADy area

I's formed of | et heBCA 4 If@mnbd ofa
area 20 rd’ %W?ﬁ@gﬁéﬁcg&g?mg lggﬁaﬁ%ﬂiﬁzgg{terneof pi tsS @-Htrangom

to FI G shéightkpetificyatierans piis anddhedearbin arearZd ivdarmed 81 eﬁifa'
single pattern_ of pi

Ref El
a1 ods 15 prtrmphate-of Raferdtg & P AR s gk resl (€2 ffAgdof atialon

FI'G  3C, Sipp bRy RAFIG 3B the fmtrtramsntmneareaﬁ@ lerfonnrng?l pba
FI G 3D3"idr:§ pft:’lhrééi O]t gsﬁ??@n "Zg; ea 15 is for

S8, Pedfel ety
speci f i Gimpighteandar grittesn oReiter r Reéeipg e EIC RIrst tF%‘ES’ oA 15 2
area 15 is forned of .20 a raﬁ}gﬂrlrgj 45 p fo¥med of a straight
Al t er nat TGN @r ea.heﬁpfql‘g{!g {(\?I\EE(E %[?’gtrl? ar ea @&?gﬂa g
specific pattern of pits. Referring to FIG. 3E, the f rst transition area 15 is formed of
20 a ‘wobbling random pattern of pits. Alternatively, the first transition area 15 may be

(" formed of a wobbling single pattern of pits, a wobbling random pattern of pits, or a

wobbllng specific pattern of pits.
FIGS. 4A through 4E show examples of a pit pattern formed in the first transition

area 15 between the BCA 10 and the lead-in area 20.when pits are formed in the BCA

25 10 iri 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 15 in a
straight single pattern. Referring to FIG. 4B, pits are fomed in the first transition area
15in a straight random pattem. Referring to FIG. 4C, the first transition area 15 is a
mirror ares. Referring to FIG. 4D, pits are formed in the first transition area 15 in

36 ' .stralght specufc pattem Altematlvely, pits. may be formed in the f rst transition area 15 ,‘
ina wobblmg smgle pattem a WObbhng random pattem or a wobbllng specnﬁc pattern .



formed of a vvobbllng smgﬂ:é pattern of pits, a vvobblﬂ random

pattern of wRj $ppao@i7@ Wobbling specific pattern of pits,
through 4E show exanples. of a pit pattern formed in the TR0 Hfdor

transition area 15 between the BOA 10 and the |lead-in area 20. when
pits are formed in the BCA 25 10 in a straight random pattern and
pits are formed in the lead-in .area 20 in a straight random pattern.

Referri Q. FI d.J

o Hebid Fé?”%gb%;?#%%it 191eg 1o5 e, gf b 3B BaRiGR st
in the fdfis, tm&&u h%t%h@ﬁm bts hiayebesformiedhh tm@Bdmmpm hawdbbling random
"Referring to FIG the first transition area 15 is a nirror area.

Ref er ri riggtiesn Fl&‘d?adlgf apstraightrrandemmraftara. the first tranS| tion area 15

|na305tra| t t | vI r
i h thetiror 8 4eBPABEY BoBE WEER pits aHEIBRILE the BEA TOTRA SHiCH rEREom
wobblsi nehotRE P atweisblin ndo tetrngmfcnﬁwtibnmqnmmmgra coBtevif) for example,
2004/ 068478 PCT/ KR2004/0 ferring to FIG 4E, the first

transi t iGh erBeAL B res:qrdaw@dn the B%'b@)l ing random pattern of pits.

Al t hough not
random patt eéﬁ%@gq §bbﬁggec\aésgmiﬁgﬁeréarﬁd%m poaﬁme]%%(bﬂ 1 WQ&%Q% pattern
above, Hibéwr deddribddab®vb, ithe BGA BCMdbe formest ofaa viobbling qbattem of pits.
ESEE O e pacaots Mg B he B 4 5 it ihe e et o
ug r BCA 10 in a

rm%gh{‘”% %grérbee lg%een gregicé?ubegﬁn%ove Eaﬁ%ﬁ 10 may be forned
of a wobbl i ngPtam®yr beditbrmgﬂ irsthe BGA 1@>aarm$tealglpt patiempr jaewbbblingopattern and
the BCA 10 in _a wohbling, sin {.e wobbling specific
pattern, P‘@rafprfoﬁ“ﬁg%lthgt?ﬁda'ﬁ ﬁggb 'P@rwtﬁf)@l be formed in the
BCA 10 in a sg @39&% ﬂl%tugﬁrgE Show é&@ﬁﬁhé@@f @ﬁtttp%&arraf&me@n ihXhafiest transmon

forrredlnthe ead-in ar I'n a wobbling pattern. 5A t hroug
5E show ararfd lmd\n@‘erdhﬁl BCAZ mmthedeaddn area B V\fh'emlt& ar@:fgrmedﬂn the éCA

15 I BCA 10, .and
et bV SBelaP® ol PR abd B SRS R e By fgbbing
f or med 'H&nHB F;b&ﬁ#nl N RafeAingCol FFIG%N)bbé brRgformednini¢ie firit t@nsition area 1 5 ina
Referring to FIG 5A pits are formed in the first transitjion area

in a st$tw!@hit8139|ﬁgm§t%at t Referripg fe FIGRP titspare forsped J) the firstt f%?'m area
Ry S e AR A e, BT A B MORBERISAI area 1512
mirrorarea. Referring to FIG. 5D, pits are formed in the first transition area 15 in a
20  straight specific pattern. ~ Alternatively, pits may be formed in the first transition area 15
Q in a wobbling single pattern, a-wobbling random pattern, or a wobbling specific pattern.
Referring to FIG. 5E, pits are formed in the first fransition area 15 in a wobbling random
pattern. Aithough FIGS. A thr‘ou'gh 5E show the BCA 10 where pits are formed ina
siraight single pattem, pits may be formed in the BCA 10 in a wobbling single pattern.
25 FIGS. 6A through 6E show examples of a pit pattern formed in the first transition
" ared 15 when pits are formed in the BCA 10 in a siraight 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,
68, pitsate fbmiééi inthe fi rst transition aréa 15 in-a straight random pattern.
30 Refernng for FIG BC, the frst transmon area 15 |s a rmrror area. Referring to FIG 8D, -
' f'."plts are’ formed in the f‘ rst transntlon area 15 ina stralght speclﬁc pattern Altematwely,_._f :



M rror area. Referrlng IfaFIG 5D, pits are fornmed ﬁ?}the first

transitio rea n a 20 straight specific patterﬁ'
pits may b @ﬁﬁéggdlsn the first transition area 15 in a&’%ﬁ%&{ap%ﬁoo&m

single patt ern, a wobbling random pattern, or a wobbling specific
pattern. Referring to FIG 5E, pits are forped-inthe first
transition area 15 in a wobbling.random pattern. Although FIGS. 5A

Singl o pBuBAn begpRast tuied FaBshh ik Taikelichiihabinghufiih. a wobbing
si ngl e H‘éﬁaﬁwqat?e?n FyGPwdbhlihgspediic Patiehpw Foramaingsle OFIG 68 shows tes first

formed int Irst transition area 15 when Q_I‘ts are fornmed in the
BOA 10 itransitictr avieght5 wihete pits apafarered iaraiwpbbbingirandom getteen.i rAlthaugh FIGS.

pi s el FepuubR st BEA {TH8YR PRt Brmbd T wflohhrinae Rgfiem.

patter n pitSFhsY bbrfSrthd ik ﬁe B@ﬁ« 1@irt & vAioblin@ e pBeifit pattbm.f i r st

transition area In a straight random pattern. 30 Referring
FIG:: 6C, thlél(3$ r?é% throagb iTh showesampies ¢f apitpatiem teregd lRélﬂ%iﬂrstﬁ@nSltloﬂ

St ai ghiarepas When pie fer POt LrhaToR (5 ih ISt aRBol SBudm i are
PCT/ KRZQ@{HQ@%% |@aa-°m e 20 drerforfled in & hobbiing tralﬁdcﬂnqjatﬂeﬂm. aReterﬁﬁg to
in a wobbling single pattern, a wobbling random pattern,

wobbl | ngFIEpE pits apmfarared infthe fsstdransitionrarea @nsamﬁtxalghhémgle B@ﬁem

t t

dat 0B n RPETHELAT IS <8 D8 S e PRttt & AL 3¥eignt random
forned igatierg! r RefdHing Be $IG] ZCpthd frshiransifior arem%iseamrmedrem tReferring to
BCA 10 in _a wobbling specific pattern. FIGS.

h
exanpl eIk 7B, pifﬁ aﬁ%{fQ"éﬂQﬂ indheefirst trangiion areg; f" §ﬁ?&5‘55p§?@9 paffern.
wh t
o'e0 B el TR,y BETofEa 10 i g BEAGHEN bré A TARTRMIIAY aiigle
random paittethna wabbﬁng irangddm pa?le@n a8 wpbblingaspedific paiderinn  Fos example, FIG.

15 Ref F G
75, 15i S ROt At dien T Whera Parere, Rl it A WapdP b
random \paldf! NAREIG FIOS, VA thidagh e shéif thé BUA 10 e ptd o femicd in a

is a mrror area erring to D, pits are fornmed in the first
transit |3ira|glnta'anﬂi5m patterst pis giay b@fmmaddnﬁla@ B8+ 10 imprwohhiinovangom

G g o Rty nWien i Aot AR H AT B et B terh B0,

pattern. w&%h@%ﬁbﬁw phttém a§dé&m@bd\ke¢|ﬁfomatmrr eovstaiirgn azomeritSsuch as,

where pits are formed in a wobbling random.
- 20  00h or BCA, is recordable in the B 0.

( - 'When pits are formed in the BCA 10, the first transition area 15, or the lead-in
) ‘area 20 ina wobbling pattern, they are formed so that the amplitude of a wobble
gradually increases or decreases. As shown in FIG, 7F, the pits are formed in the first
transition area 15 in a wobbling pattern so that the amplitude of a wobble can gradually _
25 increase. - o . . |
The BCA 10, the first transition area 15, and the lead-in area 20 may have either
an identical track -p|tch or different track pitches. For example, the BCA 10 and the first
- transition areé 15 have the same track pitch, and only the lead-in area 20 has a
- different track pitch. Alternatively, the first fransition area 15 and the lead-in area 20
559" may have the samie track pitch, and oniy the BCA 10 has a dn‘ferent track: pltch Whe
© .. “thé BCA 10 and the lead-iri atea 20 have ¢ ditferent iiﬁs‘__ack _pitdﬁes,,jh;_e_;ﬁrst trarisition

10



pattern. Although Fl GS. ﬁt hr ough 7E show t he BCA 1ﬁhere pits are
formed in random pattern; pits maybe formed
Fro bR oFghrd

I n a wobbli pattern. Wen pits areforrredlnt

a straight random pattern or a wobbling random pattern as descri bed
above, information containing a content, such as, 20 00h or BCA, is
recordable in the BCA 10 When pits are forned in the BCA 10, the

first transl ion rea ead-in ea 20 in

pat ter n, T8 Reipraebla g et tedracdtichiensrnr hGBoGrss hiieted T ryele.
| ncreasegnoh 4%6;@&%&?@ tHS BEROYO i & Eh@a t?Eck {ailf@ fopithe I@a’cﬁﬁ%@% isMp”

“the first transition area 15 in a wob tern so that the

anpl i t ud@>af), thevinstiransition greadifald fy:rmgd SDdba%’EaCN'héCIB@n poadually increase
first transitjon_grea 15, and the lead-in area 20 nmay have either an
“identicalf© Wrécﬁod?tch or different track pitches. For exanple, the

BCA 10 and thﬁe dﬁt&tal irfféAnsidn QBra'@’e%eth?n Bé‘d&dtri@;etosa’iﬁécéﬁcﬁéhb@mrﬁ&t of

and only the In area 20 has &4 different track
Al t er nat uheqirgsemthavemmm includesithe BCAT@thedeadrin araa Z@atbeuwseadaba arpa 30,

30 may have .t he tra pItCh f

track pi?® thefea '° Yriea E’“]Séﬁ%' éﬁgﬁ fégh%'aﬁ/’gﬁléfépf ere%gh the
track pi gap%aréagoféﬁoeﬂqetu@meta gfeagEa 10 VD 2004/ 068478

PCT/ KR20 000170 15 1.s formable so that its track pitc

ca
gr adual | y i nc Hesgloatier, @qut paiéern feamed inaasheof thﬁH@ad-an ﬁf%@opthp&et}pad

(L2t s B 2 ) Rl 400 PR LLE st S rEnci o

can gr adgifhbubRCIOFAS YVhéR pits a8 formedhiin thé Iekiu- mmneaaao innd thlrdastralght pattern
storage nedi umaccording to a second enpodi %Wa't he r esent

i nvent i oand pits arformes iRdhe teer data areadil ip & gcp @&t%?cond
S0 ATt IS 084, Y g
30. Her epattdrnasf pits, Ristrajit rendorhqattech oﬁpmdwoibbﬁngesmg@opatteraroé@mm
desch beHoRPIG FEAGHEERe TP IER0r SR IRG BRI PETaRR AT Bt Alernatively
formed ipthe haatdsticH &a?sh ban Betd”'ﬂn'iri;orséréél ght pattern and pits .
are for S In the user data area 30 1n a‘fourth straight pattern, the
second - t r ansiBzichrofhe thizband fourty steaipht patteins mayl e onsiafdhe salohesingle
of pits, aaitgrtnr ﬁ\@ggttrala specaf: ic pattern, and the straight random pattern.
'FIGS. 8A through 8F show examples of a pit pattemn formed in the second
20 transition area 25 when pits are formed in the lead-in area 20 in a straight random
( pattern and pits are formed in the user data area 30 in a straight random pattern.
Referring to FIG. 8A, pits-are formed in the second transition area 25 in a straight single
pattern. Referring to FIG. 8B, pits are formed in the second transition area 25 in a
straight random pattern. Reférring to FIG, 8C; the second-transition area 25 is a mirvor
25 area, Referring to FIG. 8D, pits are formed in the second transition area 25 in a-
straight specific pattern Alternatively, pits may be formed in the second transition area
25 in a wobbling sin'glé pattern; a wobbling randorm pattemn, or a wobbling specific
~ pattern. For example, FIG. 8E shows the second transition area 25 where pits are

""_fdrme"‘d ina wébeing random pattern.
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pattern of pits, a straf’ght random pattern of pits,t ‘Q}wobbl i ng si ngle
pattern of pits 15 vvobbllng specific pattern of pits,

wobbl i ng r‘Xﬁ&?ﬂﬂ%gﬁgern of pits. Alternatively the secoﬁgjﬂlxﬁ’%?{}s4 P984
area 25 can be a mirror area. Each of the third and fourth straight
patterns nmay be one of the straight single pattern, the straight
specific pattern, and the straight random pattern. FIGS. 8A through

8F show exa f, f

area 25 when Whes RlisevBdprERd i A tobtdra PN EREGA fh o Ahebig Hakefl
random r f pmash el uell9aiedts h
strai ghtl-peyé ofr%r@gtg{egér'é\%a%ég?fgﬁl ng E!t?)féi:Pgbﬁgcarglgts arg forrf‘\esjcglaa ??sns o

the secimBl@.rB8Msition area 25 in. a straight single pattern.

Referring to FI{ 1 its, are forned.i . |

25 in a st 4 BGPTSR sSRaRe PTaljoR o7 22 uber ik foen A 25 is
tran &gn &Pﬁ%ﬁ)ﬂbﬁnﬁ b Blts 8REthe Beéredatangeh 0RsFormdd opatstraight
are orne e second transition area 25 in a _ straight specific

pat t er npafibtreohpits wil yow ;met@smpede To beanoiespenific ailspay barf@&'m%m the

2 \igbbff‘?ﬂjp el %é{‘[‘{bz?ﬂﬁg e Boflorsy o b IARTERREER 6f Awdbbiing

transiti é‘ﬁb V\%% Bt@h‘i 56 formiealrinehe usendatakdriearsy incanevaight single
pattern. 2004/ 068478 / KR2004/ 000170 \When pits are forned in

the sec qmtterrr, ansiraigbhspecific ggtter,m ar ashisight japdemdidiiertney are

formable so t t I

<ol in° b G SEIRPRbR bl pRrtBRR S LR ptidt Rnnedif HiesscRe
25 whenidpRitioRasteaP5awhan 2he iead-in droaddand the usdridatagreatiare fofmed of
pItS and the user data area 30 is forne

of a,strajght attern_of
pi ts wi Ipitsfohaye ajwsbpling.tandpm B@ﬁ%@fgﬁé&'@fgfﬁ ra ‘?‘E R?&@TMGFB??FB’&"V
in the 0 [ I
speci 1 REATTEGTFES oA ghS ofe Wﬁaﬁ%&%&%&ﬁ%@%"%ﬁﬁﬁ arda YOI faeight single
formed ipatiche UReferding ao EI@&QEB,QJItsrara fotmed ghthes$eog1r@ trmrfacm arezg2bin a

| fhi?;'ggﬂtsy%?g?ﬁls%}néq&a“ ot Reriios S ERaraC FF RBuon (sl ey 25 s Himirror
transi t R@fef%ﬁn WGt 98, bigddrd Bribadn 20 aachricdhpansiton drs2Biea
30 are orrred 8 ifs to have a wobbling random pattern and a

strai ghtstnaaagi-dcspepﬁk:tmﬁgm réﬁgg@ﬁ:valw Bits maythe fiormgdtin the epcad trgp@@on area
are for Olm'anwtogghrsuﬁa Sidfe ba 03 5\ bithGFafidom hatteth! 6t 8 Wobblifg sBecific
pattern. For example, FIG. 9E shows the second transition area 25 where pits are
20 ‘formed in a wobbling random pattern.
( ‘When pits are formed in the second transition area 25 in a wobbling pattem,
they are formable so that the amplitude of a wobble can gradually decrease as shown
- in FIG. 9F. : . '
‘Examples of a pit pattern formed in:the second transition area 25 when the
25 lead-in area 20 and the user data area 30 are formed of a straight pattern of pits and a
debling p‘éttérn of. pits, fespectively, will now be described. -To be more specific, pits
'may be formed in the lead-in area 20 in a straight single pattern, a straig‘ht specific
‘pattern, or a straight random pattem and pits may be formed in the user data area 30
_ 'ln a wobbling single pattern; -a wobbling specn‘" ic pattern, or a wobbhng random pattern.
130 FIGS 10A throdgh 10F show examples ofa plt pattern formed_ in ther_second
transition area 25 when the lead-:n area 20 and the user data area 30:7.' 4
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pattern. Referring to. F[‘G 9B, pits are forned in t@ second
transition area 25 in a 15 straight random pattern.. "Referring t

FIG 9C the82UMs¥H8transition area 25 is a nirror ar ea?éwgqﬂi”ﬁ?%m
to FIG 9D, pits are forned in the second transition area 25 in a
straight specific pattern. Alternatively, pits nay be forned in the
second transition area 25 in a wbbling single pattern, a wobbling
random pattern, or a wobbling specific pattern. For exanple, Flc? PE
shows t ipits s bane a steaight randoey patters apdea wopbliag sardorg Pebebdespeddively.

wobbl i d t : Wy ' I Qe i
- transi { ReeaTEdogac {08: REBHNS RyTishite 216 sCdiEf=hPubiarag oB e o sttt
t he anp *sirw@%aftérrﬂ VRSBHE CRIF I, 408ablty afe forarstindhe Seownd transkEbGarea 25
9F. Exanples of a pit .pattern fornmed in :the second transitjon ar?%isa

© 25 whenin hetzighteaddom patiesn 20Rgfaming 0 Giar1Qatthesecqnd ranskiopAraa
f t rai ght tt f._ Di . | ' ; ;
o 252!l are | By PR 10D, B AL PSRl iliton e 25

be for medtiAlghihdSRsoatfordl Altdfhdtine, pits miaytie firmgideinjibe second transition
st rai ght Vspe_%l_f I'C Ea;ter.n, or a strai ght, random paht ern, and pits i
may be faoea8s inme whbblingesinglgtpetieracga wobbling EARMMER PEHE 10K G ‘@%@ﬂge?%c' I

bbl i Lfi. _ ' , _ )
ToA ¢ hr SRR YOR 8 BN b1 oty i SRR RRiRgh beerag Mheke s are
transi t igfindd fa 2obiiag rafdomeatierm area 20 and the .user data area -
30: are formed of 12 WO 2004/068478 PST/K 004/ 000170 pits.t.0 h a
strabght randbihepeitsearie fafped | So LERRRNAT A8 D 58@3’5’@89\93@'"
et , _ . , | _ P= .
25 in o ey Sreifmabiise Batind ERpIRERGr & Mokt SR QR I MR8 pg shown in

formed imGt WOFsecond transiti-on-area 25 in a straight random ‘
pattern. Referring to FIG 10C, . th econd . transity '

mrror area. mﬁhﬁﬂ@a@'ﬁ‘ e 2‘16@,3" ?F§eﬁ¢%taf%§ﬂ§(90 é}ﬁ%ﬁﬂeég%gﬁ%?o have a
{ ransi U odhiBfoatibrh theetbhd tihiitAdeS 26 Ralitedtherbbtuae Ifofmable  of
pits may Dbe rmed I'n the second transition area 25_|nawobe|n§1 )
si nglse pastraight siagleopeitern @f pitade airpight epesifie patieupidiisng stigightrpgdom - .

tt . F I 10E, shaws. t he. . it )
o o i B BB bl REEAR R 43SE SR ARG aReAro i on
formed ihBhRgH@REBE patestaidfipls. aAkerm2Sively, thevestontritansitioneanea 24 ¢arybe.a

are formable so that the anplitude of a wobble can gradually increase.
as showmirror area.

When pits ére formed in the lead-in area 20, the second transition area 25, or
20 the user data area 30 in a wobbling pattern, they are formable so that the amplitude of
( a wobble gradually increases or decreases.
| " The lead-in area 20, the second transition area 25, and the user data area 30
" may have eithér an identical track pitch or different frack pitches. - For example, the
Iéad-in area 20 and the second transition area 25:have the same track pitch, and-only
- 25 'the user data area 30 has a différent track pitch. : Alternatively, the second transition
atea 25 and the user data aréa 30 may have the same track pitch, and only.the lead-in
area 20 has a different track pitch. When the lea_d-in area 20 and the user data area
30 have different track pitches, the second transitioni area 25 is formable so that its
“frack pitch can gradually increase of decrease. " For.example, when'a tra_dk‘ pitch for
g0 the lead-in area 20 s “c”and a-irack pitch for the User data area 30 is *d” (d>c), the
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FIG 10F. Wen the | ead{Th afea 20 and the user dat& hrea 30 are
formed of pits to have a~ wobbling pattern, the second t AN
area 25 in‘@P&ﬁ%ﬁﬂ@ﬁ%rebet ween is .fornmable of 15 a straﬁgﬁmﬁaﬁogm
pattern of pits, a straight specific pattern of pits, a straight

random pattern of pits, a wobbling single pattern of pits, a wobbling
specific pattern of pits, or a wobbling random pattern of pits.

Alternatively, the second fransition,area 25 cap,be .a Ll Qr_ar

Uhen pi soand tEBRHED FIRERSTETae] BOSFearARo R oe Aredll HorBgRe from
area 25 o' ud20 the user data area 30 in a wobbling pattern, they are

f or mabl e%s6 fhat _t he anplitude of C a wobble gradually increases or
decr eases. Than loptidal infametioBGtoralge mediomdacaossingttp énthadesmbedimgd of the

t he user data area, 30, have either an identjcal, trac Ltch or. .

i 11 or erpresendRva R viie i Aty AEarepEnt (RSt pRE BEyMcE qlided into
second t it BPs@h : gl U rRerdaranditiorr Bkl ibcldBed he
user Qdatdz’i&gr?éelay ggsﬁg?gg%??ﬁpg] ttaﬁpgﬁm’pi tch. Alternatively, the

second -thetnekh itwo adiaeent 26bardas.heRafasringitn ElGridatispopligal ipfeemetien storage

sane track pitch, apd only,, the lead-in ea 2 i f. ,
track pifﬂ@W!J"V\ﬁﬁ‘FPrgH’tQ ﬁoébéth'ﬁd &M%S%ﬁﬁ@f %g%'mﬁ\é%ét%& '&gﬁﬁgé(ﬂhe BCA
have di fiPigDlodd fL4reBl 36 166 ustFBatBfendol aAfghs leutl-auedred™40.5 The lead-in
formabl e so that 1ts track pitch can gradually increase or decrease.
For exarmpka 20whelndestfirsicandseasmd sutb-ac@s ZtQaeamciaabi iespeetvely is "c"

F00dbosnars PeHARREAbEREbeTRbANSH Bl Petidendhe BER 0 SiEinelgalth ares
that itsg 4t lheRbEEH i RaALiAGHEeS DO dridctheager Hatnareac30.0. TS pénciple of the
optical 1 nformation storage nmedium according to a third enbqdi

di me of .
the prdssinand seeond tansionavearedl thetfisstand seeand smbpdiments Is ﬁﬂ“&b’a@?p“ed
one of whi,ch is diyided jnto 5 a plurality of sub-areas according to
functj oﬁg'tﬁe%%frﬁasmf’ar?g?% ‘on area i s included between two adjacent
~sub-areas. Repghird f@nkRiohldfea Y, is tivsudgd betstesnrthefirstt archsecandhsub-areas 20a

medi um according to the third enbodi ment of the, present ,i.nventi ,
el Hdeqncha0BOAtha Bac RerPR 4. | MaPBaNen g, it RUSIBIP TS 41 £PER o3 e first

oo Bl ot ST B id g o ez Wi abtiood
may be igrebtataibthint HThefit andiseeoBdaubaraasl 20a@ndelb are tarewd of pits in a
straight pattern and a wobbling pattern, respectively. The straight pattern may be a
straight single pattem, a straight specific pattern, or a straight random pattern, and the
20  wobbling pattern may be a wbbbling single pattern, a wobbling specific pattern, or a
( wobbling random pattern. o - .
The third transition area 27 formed between the first and second sub-areas 20a
-ahd 20b when the first and second sub-areas 20a and 20b are formed of pits.to__ have a
 straight pattern:and a wobbling-pattern, _respectively,.will;now be described. A
25 -. FIGS. 12A through 12F show examples of a.pit' pattemn for the third transition
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 pattém, respectively. _Referrihg to FIG.
12A, pits are formed in the third fransition area 27 in a straight single pattern.
Referring to FIG. 12B, pits are forméd in the-third .fm,nsifign_afea' 27 in a straight r_andom
30 - paﬁemRefemng o FIG. 12C; & third transition ared 2745 4 friirror area. Refernng |
o FIG. 12D, pits are formed in the third transition aréa 27 in a straight specific patterii.
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20 and bet vveen the | ead-{ffiarea 20. and the user dat& pr ea 30 The
principle thg_ﬁ%gdgrst and second transition areas of t?ﬁl‘ﬁéﬂﬁ&/@@tﬂqo

second enb I's equal |y applied to these transition areas.
third transition area 27 is included between the first and second
sub-areas 20a is and 20b of the lead-in area 20. Hereinafter, a pit
pattern formed in each of the first and second sub-areas 20a and 20b

dth I
dotai 1. AREMIVELE PR a L TGP inthe o8 §5REREh 358 27 in 2LRbGIng single,

in a Sthikela %@bbﬁﬁ%raﬂtﬁﬁnnﬁpm@bﬂ ong welbblieyrspeciismitarv.el Iy'or é*j@mple FIG.
- straight patter straight_single patt

a Str

speci fi d%ﬁaﬁt@ﬁtfh%ﬁ/‘”fé tﬁftﬂ’séti%h@relaaﬁ‘?d\ﬂhﬁfﬁatﬂt:%??? feém'&dt”hé’ we @Mﬁ”ﬁam

patter n
pattornPagErs” WriBls A8 Bhfitd Ty B fEH bR Reat, e Robblifg pattem,
27 for ”Qﬁeybﬁﬁéftﬁﬁﬁtdﬂr@sé itiattthe aehslitede of awimbble aan gﬁaduaﬂydn@@lasmcmdecrease.
the first and second sub-areas 20a and',ZPb .are ]IOHSTE% 5@ f
have a §or gxgmpledhe dnird trapsitian e Y ig %Hﬁ%@?ﬂ lipg rglggm Rhﬁﬁr“ c

, o b c%l,lpé}-
pat \tNer n??tg %fthgpﬁ% atﬁtﬁ '@%ftﬁj‘ﬁﬁb&g ea ?awﬁlef #aeﬁéa%g rs%@t@insggnﬁZF
sub-areas 20apdes thelfiret and mcrtmdt sifb-prdas 208 amd 280h are foraigrhof pits,igorave a

B o apabhyng akecn AOR e e s PERRIRL 6 it E50 S0 Afed 27

St ;% ght PH&Ji ‘ﬁt bbfvdbn, %S;%rerfoﬁﬂeﬂ >f ! &aléﬂ%lnglétpéttéf#of QitsT%ﬂstrélght

h|r ransi on area in a straight Tandom 30 pattern.
to FI G shegifictgutterhiof gits;astraighbrangoen patteinsofpitsi arvmbmlngasmgtem@ttermgf

Strai Smplaégaavqn@nﬁéﬁ%tegr Fateit abps i A weh o Eieh R B 6

Al t er natAish iy ttﬁe'ﬁht/d f?&n&ﬁéﬁraﬁea D7 sy b&iardlirfor@meation area 27 in
a wobbl ing single tern, a wobbling random pattern or _a wobb] i ng{O

speci fi cwﬁat t \&fhen ﬂherfremcb't?@wfﬁ sub-aneas Laard 2Ab argiboth formes @f pits
27
o tdsor dide oot PR TR atcRy REGRRM iBteriflconia) be

. pat t er n,fofnbh QY aastuidirgiwdlb pattent bhpits, ht%tmmlhﬁ Spmdd' cqfatermol b[te @ atraight:.
gradual Iy i ncrease or decrease. For exa

ot . 27 oo paitra afpia avmblm@ et s Mokt SRRk e of
anmpl it Ugﬁts or gtv‘tt%fng r%ﬂ@ ah oy gitgcrﬁﬁél‘ﬁaﬁ%@ hﬂ%hl'r@trﬁhgt{oﬂt?a'?ea 27

When th econ ub-areas 20a and 20b are forne of pits
t o have may be a mirror area.

20 When the first and second sub-areas 20a and 20b are both formed of pits to
have a wobbling pattern, the third transition area 27 included therebetween may be
formed of a-straight single pattern of pits, a straight specific pattern of pits, a straight -
- random pattern of pits, a wobbling single-pattern of pits, a wobbling specific pattern of
pits, dr a wobbling'random pattern.of pits.. .-Altématively, the third transition area 27
25 - nay 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 wobbllng pattem, they may be _forme_d so that the amplitude
of a wobble gradtlally increases of decreases.

. The case where only the lead-in area 20 is divided into two sub-areas has been
.30 _ described -_al_;gvg_ However the BCA 10 the user data area 30 or the Iead-out area
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wobbl i ng pattern and a ;ﬂal ght pattern, respectlve% the third
transitio r o included therebetween, may be formed. af -3
straight s g%%g"/%ﬁéﬂser n of pits, a straight specific pat '?‘gr n 094/000170

-pits,. a straight random pattern of pits, a wobbling single pattern
of, pits, a wobbling specific pattern of pits, or a wobbling random
pattern of pits. Alternatively, the third transition area 27 may be

Wh h
ﬁo[“ h f S%ggﬁlﬁg b d{vﬁeélglt% Q\;gu@!@fs(r@ngrﬁ%%p b s c%?%b fic n%@n%n%(r&a may
transitiary,aneg b%?wé@ﬁ'twg%@{édéﬂf sielanesn may be formed of a straight

single patterno rai ght specific attern of cFlts,,,a
strai ght ran'ﬂwmmanelrseooﬂdmmsareasﬁﬁltﬂﬁ ks ARgthe Yaird BaRsiHen srea 2’

pi 1. ATy Rl ohsr 57 tstRal el o e Y Mhchae, CPRPOamRe. He
ar eas 29[];5\.@'%% 5% 30d 8hd Mltrreakifbarczs hade tmdaﬁ@lr@mlepihm fand only

forrred ts to ave a wobbling pattern,. the third G
ar ea 27th@sbudmrdisuhareaéﬂhé‘a$ard erent traokritehor Alterpatyy F*H&f) ansition

attern strai eln f t a I
Iroandom %ﬁ@& eﬁ?@nd%%ﬁ%%%d& @?‘Eeafhteé ?tt%a%h %%Ch aﬁ& 0?13 first
wobbl i n%lup%%hfzoé Ra4 hefifiereht traék pitctar Whmtthélfmst arrchaetmndoml:n-areas 20a
plts ernatlvely the third transition are

mrror anek20vhave dlﬁa;'eafrtéacflbﬁlf:ﬁéﬁsl e third ﬁ[&ﬁtﬁ)ﬁﬂr@é&?ﬁﬁéy&?@%&w&so that

20a and nd, 7
202 e e G ity EPShdd GYcireasg” For BBl WHfbrRlrhek Pitch for
' ncr easfie FirstdRpraeac20a ikite” ande wwmtcmfoy théleed:caaﬂsmbraaeaeaﬁlzds “fs(f>e)

di vided 1 nto two sub-areas_has been scrlb
t he BCA the thirhtransiien area 274s &masst S%Fhagﬁéeif tcal} %@%UEE? %rease from

2004/ 06&4.7@qu / KR2004/ 000170 40 may al so be d| vided into:a .
pl ural i t? -‘areas. In this case, a transition area nmay be forned
bet ween two aptiefsreing tcSlFlDSa:‘r&ethereTbshDWnra blogkdliagreonaf 8 ligcerdingéreprrducing

and 20b and the third transitign a

i derisi c ystera@ecpiding o an G’l’?[?‘?éﬁ@ﬁ’f‘{ 9&5’ rsg?%mgggﬁﬂlpﬁ gﬁlﬁien%ﬁgiaratﬂhsemgludes
first s L doHiDl ar¥he 2dcdrairey/idadirppomit 100
track pll%)r%r{o‘? é @ﬂ% Grﬁlg Qéde]ggﬁgqsub e{réreﬁ(m%Ob hgs % df@f er It éhﬁ%ll(a’i is

pi t ch. Awuesrcnata w@ayd/amepmucas datenkom Wt PBEE PICHAIMG fﬁ@

sub- area 20? tl sane track pitch, and only the first
an information s orage Fedifif. ‘

As described above, an optical information storage medium according to the
20 described embodiments of the present invention includes a plurality of areas, and a
transition area is included in at least one of boundary areas formed by the areas. For
example, a transition area is included in at least one of an area between the BCA 10
and the lead-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. Apit pattern
25 formed in the transrtlon area may be the same as that formed in the area thatis in front
of or at rear of the transition area. The area in froht of the transition area denotes an
'afea that is closer to the center of'thg storage medium than the transition area. The
area at reaf of the transiion area denotes an area that is moré outside than the
t'i'éns'iﬁ_c'mrar'ea in the radial direction of the storage medium. -
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sub-area 20a has a drffeMt track prtch V\hen t he ff:"st and second
sub- ar eas 2Pb have different track pitches, fhe

transition ar eag/g%"may be formed so that to its track pi trz(::ﬁhhgzommomm
gradual ly increase or decrease. For exanple, when a track pitch for
the first sub- area 20a-18 "e" and a track pitch for the second
sub-area 20b is "f'" (f>e), the third transition area 27 is fornmed so

Refering ictr%&pr%aﬁﬁ‘%erﬁ*’eaﬁﬂﬁ%ﬁr&a% EGARER o 18 ing Besfribed
' r ecor digiabb GiBiSiy of ik pissenyisientiore crmyobmgamsmltt&tademﬂ'oal |srr@he layfer the
" present invention. The apparatus. includes a recording/reading unit

100 and [uredht @loeyers. 200. The recording/reading unit 100 wites data
to and/or reproduces data froma wite once recordi ng nedi um 300 t hat
“is an information storage nmedium As described above, an optical

I nf osmat|hadsgiPABBkcabiity um accor di ng to the 20 described errbodi ment s
of the present Invention i ncludes a Fra Ité f ar eas
%'d@ i

transition ar 8§ descriped ageye.the fptic aaﬁ&%?@ua}%%%of%‘ﬂﬁ@&he
by the

st orEEbT g YpuG RS of felprefRnlingERinE diAped he dasluidit o arces
area betarmﬁd‘h%eo ][fmmirdnmrgpmpomdm tiaasition ra(;elammalérggdﬂrftweandwan
area between the first and, second s are an

pat t er n 3Ha¢RtAB2F N %h'és:tq ﬂ!ﬁ %mBHH'E)I! qggat& VESTRr ggn%aglpn rate.

f or ngd 'A‘Is&hﬁnﬁéﬁe BEﬂéal'rﬁfohﬂaﬁéﬁ’ @Eora?é ni&dr@h dceardifg td fife preaant invention
érea The area I'n of the transition area denotes an area that

i's cl osqrrotmﬂ%@am@’derforomettmmﬂmr&m Hdsicompatible witheexisting pplicH

area. The a at rear 08 the transition area denotes an area that
is nore 'Btﬂrm N HQI29eH0eN ansition area in the. radial direction of

the storage . ﬂhHH%h é@e%rﬁ@@drh%ﬁééﬁt%ﬁeﬁé’ﬁﬂﬁ@éﬂﬂﬁﬂﬁ@/élbeewphowaland
ra

information sto medi um according-to the descri bed 8d|rret
the pr em&cnbmdetha preseal invenéanistaatdimiteddpithe él%#cr@deemhs? Imeyps Rt her, it

| ural
Phe. Bt Wit b Bnciaiid BYIbE SudP s ek indiasRd/ el frese..
ebodi megihBodimérite withese ﬂepamngrftom the prldcrpledem‘ld Syt &f thiumedritiop, tife scope

areas according to functjon or R and a,transition area is
i ncl udedoﬁj.gbmaéﬁ defined by the clarms andt eir equivalents.
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" adj acent areas. Thus, d is smoothly reproduced afp | ow error
generation rate. 1o Al so; since the optical informatfon storage

medi um accHPRMHY B8t he present invention ( provides st £ﬁaﬂ?1§§04ffl99”0

the transition area, it is conpatible with existing optical

i nformat,ion stqra e media. Al though a few enbodi nents of the present
inventi &ﬁ&@éiﬁec—%gﬁd—%om and described, the present invention is

not limted tp theadbselps -%ﬁRP(ﬂiﬂé%f‘ﬁ'n%r ﬁﬂir“@cbra jd mebfum@ehibridthg:
appreci at ed bﬁ tho)'as\qeiééﬁi Ilg%-'i n-°the art th‘(lslt o angegs may be nahg)e ir?

t hese:, .: enmglurelityofwirédsywnddeparting fromthe principles and

spirit of the invention, the scope, of, which is .defined. t.he"

ol b and t HRIPATqS RPRTHIEn R 0. RS o ARE Sk Us Prjveen two
What i s mg'ﬁ&émdafgéé 1. Areproduction-only optical information

st orage fumconprising: a plurality of areas; and at |east one
transition area, wherein each transition area is |ocated between two

dj . 2. Th i cal ..i nf i . i I
T Wherein deta i sthe Spfedluorativ SRuRds Brenabt SR . WHELAN dfte bne
LT ansi ¢ i QRoRTAAn the 1Gm BRBIER iHeAbreb8 ERGITAL RIMSHIGH 48, medi um of

: _ I :
claim 2, erein a pit pattern of the transition area is the sane as
a pit pattern of an area preceding the transition area. 4. The.

optical inforpatiap sto.age dium of cl ai , i.n. Lt .patt

T8 G the trahei ¢ S opHgEafEF Rt Horiad b B G2 Reteib A Btorn
fol I owi ngr thBeransitidh dre@ns tis SameTas d PR peltehe 8l ah 2irea Prédaling ther tearssition
fedi um of claim 1, wherein the transition area is a mrror area. 20

6. The opeacal infornmation storage medi umof claim2, wherein pits of
the transition area are formed in one of a straight pattern and a
wobbling pattern. 7. The optical information storage nmedi umof claim

. 6, wherein the strphgbpticAinfoanation siage enafium cftolaingBf wheredh a pit pattern

pattern, a straight specific pattern, and a s]terai ght o T
15 of the transition area is the same as a pit pattern of an area following the transition

area.

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

area is a mirror area.

20
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
25 pattern is one of a straight single pattern, a straight specific pattern, and a straight
-~ random pattern.

8. The optiéal 'informafion storage medium of claim 6, wherein the wqbbling
pattem is one of a wobbling single pattern, a wobbling specific pattern, and a wobbling

30 vandom pattern.

9. “The optical informatio storage mieditim of afiy ohe of claims 2to 4,
‘wherein a track pitch of pits in the transition area is the sams s track pitches of pits in
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random pattern. 8. The ogtrtical' information storage iumof claim
6, wherein_the wobbling pattern is one of a wobbling Single pattern,
a wobbl i ng YeP&WHP¥ ™ hatt ern, and a wobbling 30 random pé’?:tT 004000170
The optical information storage nedi um of anyone of clains 2 to 4,
vvhereintﬁ tr ck.rRitch of pits in the transition area is the same as
track pifERMAGEMNE®LSin 18 ¢ WD 2004/ 068478 PCT/ KR2004/ 000170 t he
adj acent areas. 10. The optical information storage nedi um of any one
of clains 2 to 4, wherein the track pitch of pits in the transition
area and the t0.ackTi¢ optieal iforpiatien istorage meslivmjf@aytong ebdaims 2de 4,

4 wherdiereining fadkBfin 8ol MARATE N BBn AR B T g ¥ the
same Sas_éd; céhidskaBichidr, of pits in one of the adjacent areas. 10 12.

"The optic I nformati on storage nedi um of claim 10, wherein the track
pitch of pits formed in the transition area gradually one of

I ncreases and, gdecreases,. fr.o r ' f rRd 0 -

the area pr ecggi ng ﬁ@lgpy?ﬂﬁ%ﬁgﬁn%ﬁoﬁlsgojgggh‘ﬁefﬁdguﬂtorf%g{for{ﬁ éﬁgg?@%%é !

formed ighéfn Heaatoplayongitd ethbratRitionrearea thd Bafd. asTihe watk pitdh of

i nformation storage nmedi um of claim6, wherein when pits for the '

transitipits rane obtheadigepnt@raaswbbl i ng pattern, the anplitude of a

wobb| e gradual |y decreases or increases. 20 14. The opti cal

i nformat.i on storage nmediumof claim1, wherein the transition area

st ores i nf or mpg i onTheepticdinfosmation sterayé arediumaf cldim 70, wherein the track
eproduction-only optical information storage. medium corgr i ai n%: a

burst cupitahnef pitsiermedAy thetrapsitien arem geduglly gng ol inqieRseSpRA 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.
15 ‘
13.  The optical information storage medium of claim 6, wherein when pits for
the transition area is formed in a wobbling pattern, the amplitude of a wobble gradually |

decreases or increases,

20 14,  The optical information storage medium of claim 1, wherein the trapsition

area stores information identifying a tranisition area.

(‘- - 15. Areproduction-only optical information-storage. medium comprising:
| a burst cutting area (BCA); |
25  alead-in area;” s
a user data area;
a lead-out area; and - |
a trénsifion- 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
30  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 gré__
formed of pits. i | o RS
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a |l ead-out area: and a tffansi tion area located in af“)east one of an
ar ea betvve t he % and The lead-in area, an area between the

B
| ead-in ar Z(QHHOG[S user data area, and an area 30 bet SHRAW0LEDp
data area and the | ead- out area, wherein the BCA, the |ead-in area,

t he user dat a
2004/ 068478 PP gﬂb%ﬁﬁ%%i“fbﬁﬁ%%&y%?%?ﬁdﬁm G Sﬁl'ésr?‘?r%g%s\f\o
medi um Qfan%itﬁirmtrlaé is\MﬂﬁU@embetWeeTSWetB@Asarﬂ the Ieacem ared, @oditle BCA, the

bet ween the BCA and the |ead-in area, and the BCA, | ead-
ond o IeAdit AtaaAS e ey Eanslicn S P SaesdoaTEc of Bs in GRS obA St

;Shtt glr ggtqag%ﬁi%ﬁb%g Bﬂb@n%‘ﬁ?ﬁ%ﬂ (r:]IgaPﬁht tlgr n\/\hgr érn ;hgegghhcat ransition

areasi s included between the | ead-in area and the user data area, and
the lead-in area, the yser data area and t :;f nd |t|on ar ea
&M

are each forndd- of The eBticalinfgraation gtosage, r%b%ﬁ?ﬁﬁ"d

-~ pattern. i |

D whertah et RALGRY et ﬁh'%a%ﬁ*egt%gﬁ""s%r B ath AT o Bl
patt er n lead-iti amgHihe snpecdéiacarpat and the secbral frassitien grea amnech formed of pits
pattern. 15 19, The o tlcal I nformation storage mediumof claim 16 or
17, V\herQé’i one pha eﬁ'&t"‘f‘grfhwp biigeP#Hers- wobbl i ng si ngl e

pat a wobbl i ng speC| fic pattern, and a wobbling random pattern.

20. he optical information storage nedl umof claim 16, wherein a

track pitch 2@.ofTip bptu&alnmfednatnom a@rm:e\mailwma;tszlmm tﬁ10bﬂ7pwhereln the

f(ormed in the first transiti ack

t he Iea(ﬁ"al‘g madtesh & Phe ogé'r’?gra‘&f S‘dﬂt% p6‘ ?t"t:ét C@r t{egpg%gd a
medi um qf; |g}.| Ig\gltgéﬁe,lnatrack pitch of pltsforrredlnthe BCA,
a track p|t pits formed in the-first transition area, a track

25 pitch of pItS formed in the lead-in area are different from one

anotlger -+ 220 Bhe QRLLERL b Rh g QLS5O HAMRR i 6 61 37! "Whdrein the

wherein, the {! ack
wobbling pattern is ene of a wobbling single pattern, a wobbling specific pattern, and a

‘wobbling random pattern.

20. The optical information storage medium of claim 16, wherein a track pitch
20  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. t" rst fransition area, a track
25  pitch of pits formed in the lead-in area are dtfferent from one another,

~ 22. The optical information storage medium of claim 21, wherein the track

p-itch of pits formed in the first transition area gradually one of increases and decreases
-from the track p'rtch of pits formed in the BCA to the track pitch of pits formed in the

30 lead-in area.

23, The opttcal mformatlon stordge: medium of claim 17, wherein a'track pitch

i “-r-,-::'.-;}of plts formed i 1n the_.’iead-m area a irack;,pltch of plts formed in the second transition

20



pitch of pits forned in {fie first transition area. gﬁdually one of
I ncreases and decreases fromthe track pitch of pltS*forrred in the
BCA to t heVPRAMIA78ch. of 'pits formed in the 30 | ead-in HrEER2OF000:¢),

optical information storage. nmediumof claim 17, wherein a track

PLYCT s Bl FaPET ol B R B A T ARt ) b3 70

area, a track pitch of pits fornmed in the user data area are the

sanme. 24. The optical information storage nedi u f cl? nbl? vvherel\(
a track pitch24of Tpetcmtmmicumat[onr*aéonaeadnewum%ac algn {1 ¢ WP @niragk pitch

. ]P l;ﬁ fmgo{)ﬂe i?ehﬁa o '”35?2 @&%}e%&ﬁ#@mﬁﬁ%pﬁf&EF"i‘%éf:rPﬂ{eCéechndm'él‘?sitlon

i nf oy maLLON SiaEagkcHBHptTdPned inithe dder ddiareen a’l‘éldlﬂerrenﬂ{ pitch of
- pits formed I1n the second transition area gradual |y increases or

decreases from the track pitch of pits forned in the lead-in area to

the track pit = USe. r
optical infor ﬁgt [ Em% @Pﬁg@%t@&%‘?ra@%q“ed@@%m?r"z?% %gﬁéﬁlt?%@glr(
;23 T It Lghcﬁ bRpRs \‘drﬁfé@fnetﬁe@e%oﬁdltmdstlbn areavghau Lially ipereases or deereases from

e of a wobble radual Iy one of de as cre ses
. 27 Ththeprack pitch ﬁf m’c s |§tté?é@ﬁ£j WPHE?S’? ?Pﬁ?l?ﬂﬁ‘?o %H‘ghe
pits for cond transition area are forned |navvobe|ng
pat %y nus?ﬁa t[?r%rf%?'t ude of a vvobbl e gradually decreases or increases.
20 28 The-opti.cal information 'storage. nediumof claim 17, wherein

fach of the fII’St and second transition ar as S} ores .i.nfornati .
?dent ifying t8 Jmﬁég:gmh Infgrmation steraggmetilm oé@lamw PiePEth'viien pits for

[ epr odughd ﬁ{]gt Q@ lt*a,@ é&? arb foRidtPé mosbm{@ﬁﬁt@mdtnéem@nmm wobble

burst c |n area; user data area; a lead-in
area, a@ﬂadvj?allya)ner @frweereasesaam;ncreases
15 .

.27 The optical information storage medium of claim 17, wherein when pits:for
the second transition area are formed in a wobbling pattern, the amplitude of a wobble
gradually decreases or increases. ' '

20 28  The optical information storage medium of claim 17, wherein each of the
first and second transition areas stores information identifying the corresponding
( fransition area.
25 I- ' 29.  Areproduction-only eptical information storage medium comprises:

a burst cufting area (BCA); '

a lead-in area;

a user data area;

a lead-in area;and -

30 - -atransition'area,

' whereln at least orie of the BCA the Iead-m area, the user. data area and the .

iead-out ared is: dwlded lnto a piurallty of sub-areas and . :
wherem the iransrtton areais locaied between tWo adjaceht sub—areas

21
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wherein atleast one of {fip BCA, the lead-in area, tfid user data area,

and the L‘gggpg‘%?ﬁr ea i's divided :into a plurality "of 598%@3&04/0%%

wherein t Pon area is Iocat ed : between two adjacen

sub-areas: 21 WO 2004/068478 PCT/ KR2004/ 000170 30. The opti cal

i nformati on storage nmedi um of claim29, wherein pits for the

sub-areas and pits for transition area are each fornmed in a straight
pattern or a 30pbHlHengpt trémmna%mstorageenegum@r claimaSrahesainitsriag the
medi um of cl ai m 30 he strai attenls n

st r ai ghUBiaigae aﬁétﬂ'%,f %”%‘%‘PB@&W{‘ 35%8%%‘ it ﬁt'"a'gﬁhgéﬁ%{‘r%ag ht
random g%tbmﬁg 2. The optical information storage nedi um of
claim3 (—P I'n the wobbling pattern is one of a wobbling single
pattern, a wobbling specific pattern, and a wobbling random pattern.

e i nf or mat | of st AP UM Rt PRy ep P ER oI, Wefe gy SBaight

areas OB ERIOBHA 'St Binbl@ Bhtea, aiRligrii p@eio satteiand arstaiyht

at | east”  one transition he reproductlon onl'y optical

st or agerandadipatiermher ei n each transition area is | ocated between two
adj acent areas. 20 34. The nethod of claim 33, wherein data is _
recorded in the formof pits in the areas and the transition area.

idhe methag of m@bm@afhnfwhﬁé@msteréyé medilre of ceimt 36 Whe&emlthemmbblmg
area is the 25 sane an pit pattern of an area. preceding th

transition ar eapatt@miaonexnfowobbling singleatteines M@bhnﬂlweﬁ'gﬁﬁ)@#ﬁ”bfa“d a
hetransrtron ar is_t S a pit pattern of an area

1t‘(ol | owi ng t he tWQﬁ@\"?Q 5%@[;»%@%{{%6-?37 The nmet hod of claim 33, wherein

the transition area.is a m.rror area. 38. The nethod of cI ai m 34

wherein pits of the transition area are formed in é)nce{ a[ E I .ght
pattern,and &3wob meshedof @q:prdlng information on a reproduction-only op ical

15 information storage medium, comprising:
forming a pluralrty of areas on the reproduction-only optical storage medlum and
- forming at least one transition area on the reproduction-only optical storage.

medium,
wherein each transition area is located between fwo adjacent areas.

20 _
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

25  sameas‘a pit pattern-of an area preceding the transition area.

_ 36  The method of claim 34, wherein a pit pattern of the fransition area is the
same as a pit pattern of an area following the fransition area. '

30 - - 37. The ,rhethod of claim 33, wherein the transition area.is a mirror area.

88 . The metho .. rof clarm 34 wheretn plts of the transrtron area are formed in

' =ohe of a strarght pattem .and a wobblmg pattem

22




22 1 WD 2004/ 068478 PCT/ @2004/ 000170 39. The net ho@pr cl ai m 38,
wherein the strai ght pattern is one of a straight smgle gattern

straight sWEH4¥¥ Hattern, and a straight random patter n? %OO“PWEW

met hod of cl ai m 38, wherein the wobbl ing pattern is one of a
wobbl ing single pattern, a wobbling specific pattern, and a wobbling
random pattern. 41. The method of claim34, wherein a track pitch of

pits in the tSQnS‘Théfﬂn@théédfﬁléiﬂﬂ%@@mérém theatiaighttositiesn & oms bba istraight
t he adj acent areas. 42 The met hod of claim 36, wherein the track

pi tch of sipglespatternhe straegimspe@ﬁc pattem, and a sEAIChEEANd9M PAHSILf pits
. 1n the adjacent areas differ. 43. The nethod of claim 36, wherein the
track pitch of pits in the transition is area are the same as the

tracks pi tch ojgpi t $hi&RBd Qf cldid 38l viessin theaashblihg. patieen fedbhedf af
< claim42, wherein the track pitch of pits fornmed in th traqsﬁl?tlon

ar ea gra‘dfulabﬁrgg elngleomaﬁterarémllagépaﬁﬂﬁ@%f@&f&ﬂ%ﬁw iPgERNGATT PRLEHN.
pits forned in of the area preceding the transition area to the
track pitch of pits formed in.. 20 the area following the transition

area. 45. Thegqret hpHe hetpbdionclimvdie meigreinetrapk bitch of pité in thecranditioonarea
area is forned in a wobbling pattern, the anplitude of a wobble

gr adual | ip the saes 88 track nltﬁbe%ageﬁs inthe psljacatt ae@hod of clai m 33,

wherein the transition area stores information identifying a

tran¥i tion area. 47. A nethod of recordi ng information on a

reproduction-4pl y JRéirfathod 3 cldih@ﬂ]mhevelrsﬂ'nertmm pitetii mfrpltsanrhlpetranmgon
f(ormngaburst cutting area (BOA; 8 9 eéa.ﬁln area, formng
a-user dareg ancthe tggclgpltches of pits in the adjacent areas ditier.

43. The method of claim 36, wherein the track pitch of pits in the transition

15 aréa are the same as the track pitch of pits in one of the adjacent areas.

e

44. The method of claim 42, wherein the track pitch of pits formed inthe =
transition area gradually one of increases and decreases from the track pitch of pits
formed in of the area preceding the fransition area to the track pitch of pits formed ire:

20 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.
25 e e
46. Thé 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
30 | information storage medium, comprising: - . ' '
o = formmg a burst cuttlng area (BCA)
formtng a lead-ln area "
forming auser data area

23



C. WD 2004/ 068478 PCT/ KR2p04/ 000170 forning a | eadfOut ar ea; and
formng a transition area located in at |east one of "an area between

t he BCA antiO20H&6BE8d-in area, an area between the | ead- FhHU/ARE+AAY 70

t he user data area, and an area between the user data area and the
| ead-out area, 5 wherein the B_CAﬁ the lead-in area, the user data
area, and t héHRg HAIHELAEF e or med of pits. 48. The method of

claim47,. wher b hhsiti idckf TR deast dneadfusesreaisstween thaBCA and
BCA and the che@ﬂﬂgﬁa g?felﬁfmgﬁd?é?Le BCA, the lead-in area, an

_ d the
first e loadAsidreapanreea hetwearthe loadda assa pnd the Hsendatgrarga, and an area
straight pattern and wobbl i n tter . The nethod of claimA47,
wher ei nb&R@%@bH}P U8RI @t@i%ﬁaﬁr@a;hgze?(ﬁeph%é%’ bet ween the | ead-in
area,and the yser; dalap@hCthe RBE-ih Hfed 4AEuser dakrarehhandies ladut autEea are
area; and the second transition area are each fornmed of pits on one

of a st f@ingdd oppits.ern and a wobbling pattern. 50. The net hod of
claim49, wherein the straight pattern is one of a straight single
pattern, a straight specific pattern, and a strai ght random pattern.

20 51..The myighod Aie flcthdd 4Dclariarewhetdle afrbbiramgitipaaten js insluded of
a wobbling single pattern, a wobbling s ecificﬁ&al_ tern

, and_a
wobbl i npefrecntheBGAand tae learhis asanaad die BLA: adgiRcarernand fhefist

itch of pits forned in th , . L g ' f i
Phe 1 1 sinshionaercaregant Toreparpits iy oo B b S fichh ahd BB
| ead- i np%rt%@nare_the' sane. 53. The nethod of claim 48, wherein a

tc

Tack pi of pits formed in the BCA a track pitch of pits formed
I'n-the first transition area, ~and a track pitch of pits forned in 30

L1 L T, e AL oy b

cl ai m 53, whe pits formed in the first
track piHwawesh thé 16ad-if el andthensss datadred, landdhe ledd-imaraga s userdlata
decrlesas easrefa{ grrwrt]:[ %I'?e second transition-area are each formed of pits on-one of a straight pattemn

and a wobbling pattern.

50. The method of claim 49, wherein the straight pattern is one of a straight
single pattern, a straight specific pattern, and a stra'i.ght random paitern.

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

wobbling singie pattein, a wobbling specific pattern, and a wobbling random pattern.

52.  The method of claim 48, wherein a track piich of pits formed in the BCA,a
25  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 formied in the first fransition ares, and a track: pitch of pits formed in

. 30" the lead-in area are different from one another.

e Themethodofc|a|m53 iwherein the track {;’ajt'_ch of pits formed in the ﬁrst .
adually ne of iricreases and decreases from the track pitch of pits -~ -

24




WO 2004/ 068478 PCT/ KRZOOfFQOOl?O formed in the BCA {3}the track
pitch of pits forned in the lead-in area. 55. The netthod of cla

wherei n a MOORYYB#Bh of pits formed in the lead-in ared€ WP%‘@&OHO
pitch of pits formed in the second transition area, and a track pitch

of pits,_ 5 forned in,th er d The net hod
of clai @@@efwnr%eﬁﬁﬁ-a{ogpgi!@ch ﬁOgPﬁgf@rﬁ ?%frhﬁt\g' ?ﬁdt"ﬁgrefaead in
area, a track pitch of pits fornmed in the second transition area,
and a track pitch of pits fornmed in the user

different. 1657, Themethobet drine A whgeemm@% pitoh el | @ltsgf@kmsﬂﬂ%weolﬁad-m

-pits forned |

8ecreasﬁe?w%hﬁf’k(@%i?gi?qﬁ??%&;?' tb%’%rsé 08\5 ored %Haérh}é ?H& qﬁér:]&zzprlgg q[fé) ts
the fsra%rn?«%&ﬁhtr@uﬁrtc%té%rr@@ﬂremetmaser data area. 1s 58. The
“method o alm48, wherein when pits for the first transition area

are forrredlnawobbllng pattern, the anplitude of a wobble

gradual Iy On dﬁfr e qﬁgg@gxé g%r GA2rsin a[St?ackTﬁﬁ:H@F gl&dfo‘?rﬁ"leﬁhﬁtﬁé lead-in

49, vvhereln dtransition area O are forned

in a wobhbhng tr@%kgﬁ’cbﬁ m‘bﬁt@ formed initte secondiraisitiongaredy ahd y tokr pitehenf pits

or increases met hod of cl aim 49, wherein each of the
first arfdrmeeddimthe u%@fsda’fﬂcﬂﬁeaéf%ﬁ!ﬁ%@@ﬁ‘ es - information identifying the
corresponding transition area. 25 61. A nethod of recording
i nf o®mation on a reproduction-only optical information storag

medi um conprgai ngrhe nfethod of clairh §6s Wheneinithe track pitcBOApjts f@f@'nted inghe

Kd" t orsecegdAransiion areeroaRaaly DoreRBoR s AestaRFE T ResBoh PH BBt
wher ei n n@frp' g‘fﬁttheo Rad%h 4rB5 (Bt trhOephSRef pils RIRRd ihhBe user ddataea.

area, a

15 58. The method of claim 48, wherein when pits for the first fransition area are
formed in a wobbling pattern, the amplitude of a wobble gradually one of decreases and

increases.

59. The method of claim 49, wherein when pits for the second transition area
20 are formed in a wobbling patiern, the amplitude of a wobble gradually decreases or

increases.

C - g0. The method of claim 49, wherein each of the first and second.fransition

- areds stores information identifying the corresponding transition area.

' 61. A. method of recording information on a réproduction—only_optical_
information storage medium, comprising:- .-
forming a burst cutting area (BCA);
forming a lead-in area;
- 30 forming a user data area,

- forming-a léad-in ares; and
foriinig & frahsition area,

25



lead-out area is divi ded™hnto a pl urallty of sub- ar{s%‘}s and wherein

the transition area is l'ocated between two adj acent sub-areas.
The net hodWOrP%{YPHiB61, wherein pits for the sub-areas ah§” Hﬁ%’mﬁ%?”g
tran3|t|on area are each fornmed in a strai ght pattern or a wobbling

d f cl ;
| gﬁtet g; r]a st ré{‘f-;lﬁ{?m at gﬂﬂ?‘%‘eﬁ‘aﬂ‘ r?éﬂ‘alwétel tgpg;aﬁzté%? Sgpggﬁlé'te%r 9”53*‘8
a strai ghiq-pangdea IQ@‘i\hﬁé@mté éﬁﬁrahﬂléf m@miaspfandl ai m 62, wherein the

wobbling pattern is one of wobbl i ng si ngl e pattern, bbl i ng
specific patt wherelartheéramﬁmnu afgari%llﬂféig@%ﬁ@ m%@dxaﬂem%areﬁs
recording information on a reproduction-only optical 15 information
storage medium conprising: formng a burst-cutting area (BCA);

fornming a | egd, i n LRt O Hgind 645 Rhetkih @italf@:%e s‘l.mrmem and piteifoput
area] and 20 forming a transition area between at one, of the

BCA and traneitionearenraraegsh formed e adiialphi Patierhar @FW@ '89 iar ea,
and the user data area and the |ead-out area. C 66. A nethod of
reproduci ng information froma read-only optical information storage

medi um havi ngaa plTHeamcthodbf akrs2anierdih thearhightipattemnisidrieoot a straight
area, :conprising: 25 reading data from at | east ongaof the plurality

of ar easinghel pakermofa strright speciis paiters. apd as3tEaight rapdam pAerd: n each
transition area is |ocated between two adjacent aréas., 67. A nethod
of 1 produci ng information froma reproduction-only opt ical 30

i nformation sg40r agkhgeithwrd of claim BQI, wgeremahb npbbling pattern istonacka

ne of a burst cutting area (B n ar e er _data ar
Sha o | sibhing single palia ZowabP D peRio vattPET ARRSoweL P tion Bafe.
reading data froma transition area Iocated in at | east one of an
area between the BCA and the |ead-in area, an area between the
| ead-in area&®d tAmetised oﬂa&.rdtnganformahnh an aareprodisctioneonly lopticgler
data area and the | ead- oué
15 information storage me |um compnsmg
‘ forming a burst cutting area (BCA);
forming a lead-in area;
forming a user data area;
forming a lead-out area; and
20 ' formiing a transition area between at least one of the BCA and the lead-in area,

the iead-in%rea and the user data area, and the user data area and the fead-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:
25 reading data from at least one of the plurality of areas and one of the atleast
one transition area,
wherein each transition area is located between two adjacent areas.

| 67. Amethod of reproducing inforiation from a reproduction-only optical
30 - information Storage medium, comprising: ‘ '
* . reading data frorn at least one of a burst cuttmg area (BCA) a Iead -in area, a .

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

26



wherein the BCA the |ean area, the user data arefand the I ead
out area are 5 fornmed of pits. 68. A nethod of reproducin _

i nf or mat i oW P84 Bepr oducti on-only optical informati oﬁcgftl%‘rl%{‘d@““”‘)
medi um conprising: reading data from at |east one of a burst

cutting area (6Bl deta QRS o thardifh aRa lboatesen of fizast eneaf aangtea between the
lead-in area; and reading data froma transition area, wherein at

| east orBCAfentitbe bexl-in Ated, eacren hetwaen theelogddn araa andrtbg usghdatarrea,

| ead-out_area is diyvided,into, I ' f - s, and wherein
the trarfdld#HAres Bgeen ﬁ%’c"iﬁ%ﬁ%?%%w meolggﬁig@etﬂa[rgg,ub_ areas. 15 .

- 69. A . net hoqyireliPieOdOn, Bk iediddn rrba ORefusemdatd aprpdndtthe fezandut area are
optical information storage nedium conprising: reading data from at

| easts orfermed &f bilsst cutting area (BCA), a lead-in area, a user data
*area, and a | ead-out area; and 20 reading data froma transition area
| ocat ed between at | east one of the BCA and the lead-in area, the

| ead-in areagmd tAmaiRsd of psroduéing infadmbtien froer adapdaction-anty optical
| ead-out area. C 70. A nmethod of recording information to and

r epr odudhfogmiation steragermedism, £OMMIsingid- onl y optical :inforrnaton
storage nedi um ,havi: ] ' ) I
transition ar%ﬁ?"“@o‘?ﬁggif@?“ﬁ'&g [e'aalsft Fé?ﬁfﬁgﬁ ‘ggf)?'?}?g?‘i t?/é gé‘éé?'eé;lsé%gr{ﬁ azrﬁa, a

| easfly ongseridans bidDandlr £ fes@hintdyea; awgr oducti on-only optical storage
medi um reading data fromthe | east one of the plurality of areas and
one of the atrepdigtdatadron @lransidpitAt&%n area, wherei n each

s bouss PRI P B Y5SBCh MRl 88%ser B, and the
to and rieatetterewis ditideddniocn pfurality af sabwreas,yansht i cal i nf or mati on
storage ned ur{f]vl'(l:grgﬁlrtihséi t?e?ﬁsition area is located between two adjacent sub-areas.

15 : '
69. Amethod of reproducing information from a reproduction-only optical .
information storage medium, comprisi‘ng:' :
reading data from at Iéast one of a burst cutting area (BCA), a lead-in area, a

user data area, and a lead-out area; and
20 reading data lfrom a transition area located between at least one of the BCA and
tl';e 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
25 read-only optical information _stp.r‘.ag.e.medium having a plurality of areas and at least
one transition area, comprisingi e - L e
. -forming a plurality of areas and at least one transition 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
" 30 onetransition area, S o )
| - . wherein eaéh"trangition-_arga is located between two adjacent areas.
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form ng, on repr oductloﬁ?"*bnl y optlcal st or age nedi dM a burst cutting
area (BQA) |l ead-in area, a user data area, a |ead-ou

transitio WQ@@%{”QG&?& ed in at 5 | east one of an area bet %i@ﬂ%‘%@%&&‘
and the |l ead-in area, an area between the |ead-in area and the user
data area, a a dubig infoRdtionrom a
area; and reggrngwgﬁéﬁfegp“ﬁ Hgéﬁagﬁ%@%ﬁ@?ﬁeﬁgt uc[ugtlpr?g ar[ea

(BCA), tré]&j-bﬁﬂdoptlbaﬂr#@rmaﬁdlﬁs e dmidiuray @@mptisingl ead- out area, and
‘the transition ar ea, wherein the B

CA, the |lead-in are user
data area, afierming, @@aapr@ducﬁ@r@@nwr%ptleﬁbsﬁ%g%m asligrg, a-pyrét&%g]algpao@cm

recordin formation to p f t

Fead: onfeBat cEre et ARG8T A b T erel SR B ARINAER R Jopated in af
on t%'e 1SR QAR fNaRR ettRichahb mﬁhﬁgehmwmamabanmealbetwer@l Heea
(BCA), a ead in area, a user data area, a lead-in

transi t ilead-ir aea andither usefidaja @sea, andhan erR2a P?‘é(‘{?sqnt Z]%%Bfeﬁ and the
| east onecia)l éhe b%bat cutting area (BCA), the |ead- |n area, the
user datj%ia PELAC% A% he 1ead in area, 20 73. A recordi ng appar at us

for use with raadingrdea flone Bt lRRlsy onelof thed birst outiinpiavea (BCA) Alhe |eeadinaiea,
conprising: a recording unit which records data on the
r epr odudé useodaia aipei the lepgrat pEea@Nd NeFaRRUGRAISH and a

g?né{) g;gegn“{]vﬂ'ger}ewﬁpg%@hr HettebhiGin =76 ?rtﬁé el Bhia Ai2al ahdtRe Rié& &bt drga are

uctron-only cal storage médi um and
cont r ol Jofph&d bEpRE.Mi Ng unit to form at least one transition area
\?ﬁt ween two adj acent areas. 30 74. The apparatus of claim 73,
erein data is recorded in the foram of pits in the areas and the

transition arga. 7, Wt And TéBRidacingAnfirination from a
pattern of th tréﬁ‘sqet-{ﬁ%apgé;de@amg |ﬁl§23g%\|£;\%b2004/ 068478 A

PCT/ KR2G84d Wi dpticdl irformatiomstaage masitme £OMPFiSB: ar ea precedi ng t he
E)][ a?lzlet It ?Qn‘;‘f S?rgwégp@gng gegr%%uc{' clJJr?-oﬂIy c%t%b%t%?’agé’%%rd‘ﬁﬁrﬂ, 8 thiirdt RAddErRa

(BCA), a lead- in area, a user data area, a lead-in area, and a transition area; and
reading data from the transition are and at least one of the burst cutting area

(BCA), the lead-in area, the user data area, and the lead-in area,

20 73.  Arecording apparatus for use with a reproduction-only optical information

storage medium, comprising:
a recording unif which records data on the reproduction—onl{/-thical information
storage medium; and
© acontroller which:
s controls the recording unit to form a plurality of areas onthe
reproduction-only optical storage medium, and
controls the recording unit to form at least one transition area between two

adjacent areas.

30 T4 -The apparatus of clalm 73 wherem data is recorded in the form of pltS in

] fhe areas and the transntlon area.

75 “The apparatus of clalm 74, Wherein a pit .baﬁérn of the transition area is

28



the sane as a pit patterf of-an area following the tfansition area. 5
77. The apparatus of clai™m 73, wherein the transition ar lt{'&z .
mrror ar e\gQZOOﬂg}@“ﬁﬁe apparatus of claim 74, wherein pi tgeg ﬁjéw(w”o
transition area are fornmed in one of a straight pattern and a

Strai ghinbaere 4 potyke S APARE e Tl anSRon A TS gnt

specifi-c pattern; and a straight random pattern. 80. The apparatus of
claim 78, wherein the wobbling pattern is qQne q 15 bli ng..single.
pattern, a wolbbl i ighesperameiys Bhelalh {4, yh&f%ﬂ%ﬂi_?%“éﬁﬁ%ﬁ@ﬁ%@?@ oa I
- 81. The t@gggé‘%; ggﬁjjw ﬁ%ﬁérﬁ‘gf‘hn %%rﬁllﬁwﬁgtthﬁ‘iﬂén@]ftibﬁ_rhreé. pits in the

transiti _ Sane as. track prtches of pits In the
adj agent areas. 20 82. The apparatus of claim 76, wherein the track
“pitch of pits in the transition area and t,hg tﬁack.gitches of .Ipits
in the adj aceit arkwsappateiys otcighn e, whepRinthg HangHioR alpd iS4 mifror area.
wherein . the track pitch of. pits in the transition area are the sane
as the track pitch of pits in one-of :the adjacent areas. 25 84. The
~ apparatus of 7g ai MTigRa fmmtm of tlaimt7daekepdin pits of the trensifomagea are fegmed
transition area_gra‘duafJ % one of increases, and decreases from -
t he. t r adR opetafia siraight Battgrsy aiwprhiﬁmgw@%&%a precedi ng the
transition area to the track pitch of pits forned in the area’
follOwing the transition area. 30 85. The apparatus of claim 78, )
wher ei n when 7.t s Ties apparatusoé cleimi78amhereis the straight patiamiis s of g straight

ttern, the anplitude of a wohble gradually, d , | ncr eases,
VO 2cnglo sEeE LR 5P 05 BRSO a0 SraBLERREE Bhtelh 1y 75
wherein the transition area stores information identifying a -

transition area. s 87. An apparatus for use with a reproducti on-ongg/
opti cal -i nf orgtt i ohhe apparaius ok diaim 78 whereisithg wobbling pattern is one o

15 wobbling single pattern, a wobbling specific pattem, and a wobbling random pattern::

3.

81.  The apparatus of claim 74, wherein a track pitch of pits in the transitiors |

area is the same as track pitches of pits in the adjacent areas.

20 } 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

‘afea are the same as the-track pitch of pits in-one-of :the,adjacent—aregs.

25 S
| 84. The apparatué. 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 préceding the transition area tothe track pitch of pits formed in
the area following the transition area. '

30 Co : .
| 85, The apparatus of claim 78, wherein when pits for the transition area s
 formet in a wobbling pattern, the atriplitiide of a wobble gradually decreases or
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a recording unit which @ords data on the reproducﬁn only optical

I nfornati %ﬂ|2§048)8§4%§r nmedi unt and a control |l er which cont FQJI&/?{RE%%O“”O

recordi ng U m on the reproduction-only io0 opt

i nformati on storage nedium a burst cutting area (BCA), a lead-in
area, a user data area, a |lead-out area, and a transition area

| ocated in at | east one of an area between the BCA and the |ead-in

area, an ar eggbet Themppaeatueadclainer $awlkerdirt the wereitionatea shoees inforthation
an area between the user data area and the | ead-out area, wherein the
BCA, t hislanéifiing A teansition #€ayser data area, and. the lead out area are
15 formed of pits. 88. The apparatus of claim87, wherein a first
.transition area is included between the BCA and the |ead-in area,

and 4 he BCA, grhe Mgaghparatusdor usavithhe réproductian-anlyiaptioal fermation storage
each fornmed of pits in one of a straight pattern and a wobbling 20
patternm@bumTﬁ@mﬂﬁﬁﬁlﬂat us of claim87, wherein a second transition

area is incl éqﬁg%ﬁq&ﬁf@ﬁﬁafhéﬁdé Aatk b r@cﬂ‘l&’cﬂdi’leomg%fpt@é[flﬂformatson

area, and th user data area, and thé second
transi t sitagé efedim; aadh formed of pits on one of a straight pattern

AR AR R
Spe o %ngéltlﬁfo?maﬁaﬂ s rééo b?cflhn{ BBt Bttihg Hea @Cﬁ} a 'B%ﬁi mmaaaa Weer

wherern t pattern i s one of
SI ngl e uatet aron, adeatHou ageas pad & tranpmoneafea I@aajeélmblﬁﬁshgne @ﬁaﬂrﬂrea

attern, ar s of .claim88 _wh t
Formed betwern BeSCARLS esdosiroaatreaked b Rt o i e dsor
pitch ofyapd hind %hHBadr]é el isiwkiohthe UseRglatd avbecdrRpinelebt i spéach of

pits forned In't -1n area are the sane. 93. The apparat us of
-cl ai m 88, V\hw!mrﬁnstheﬁ(bk thietlead-dn apea.dhe yseedataarereand e leadoytager are
pltch ofF 5 C?ﬂ; |#@ned in the first transition_area, a track pitch of

pitdifo lead-in area are different fromone another. 94.
The apparatus of claim93, wherein the track pitch of pits fornmed in
the 88. The apparatus of claim 87, wherein a first transition area is included
between the BCA and the lead-in area, and the BCA, the lead-in area; and the first
transition area are each formed of pits in one of a straight pattern and a wobbling

20 pattern:

) 89. Theapparatus of claim 87, wherein a second transition area is-included
C -betweéen 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 onone of a sfraight pattern

25 and awobbling pattern.

90. The apparatusof claim 89, wherein the straight pattern is one ofa straight
“single pattern, a straight specific pattern, and a straight random pattern.

.30 91. The apparatus of claim 89, whereln the wobbling patternis one of a
O o wobbllng s;ngle pattern a wobbllng speclﬂc pattem and a wobbllng random pattern. -

L 02, Theapparatusof ‘ciasmfsé';%éréin'a:trac_i& ‘pitc-if_. of .5’rtél%ormed in the BbﬁA,- :

30



first transition area gréﬁiﬂally one of increases andldecreases from

the track @iteh,ak,Rits To formed in the BCAto the tra gggiz 70
pits fornme bizﬁ&ttj@g“?ead-i n area. 95. The apparatus of cl glb% 9?5]”0%1

wherein a track pitch of pits forned in the lead-in area, a track

pitch of iy, | Brinke iS 9O Nt bianRliohi 78a 24 G@ck ditth 2F pitBifbiledn the
pits fo%é@éﬁ(ispr% (ﬁgeﬂ?e@r@ata{ area are the sane. 15 9?. Thelpappar at us

of cl ai fetBin avkararbrihe sensck pitch of pits forned in the lead-in
area, a track pitch of pits formed in the second transition area, a
track pitch of. pits formed in the user data area are different. 20

* 97. The appagat UsTRE aphakdtus of cHires, Widgintd aakk pittls bf pits Morinsed v tleBCA,
in the second transition area gradually increases or decreases from

the raakraukimitchodf gits formedrindle first traasitioncarea, atregk pichies pitsderned in the
"pitch o |ts forned,.jn the user area. 98. The apparat us of
clai m 8%?%.“%@?@@ W@ﬁﬂtﬁp{g%g@%h‘g@rﬂ rst transition area 2s are

forned in a wobbling pattern, the anplitude of- a wobble gradually one

of decreases and increases. 99. The apgar atus of claim89, wherein
when pits fo4t he Becappartusel claign93 avherein the BaekeRiteh obpiip fsmadgn the

ttern, t litude of. a wobbl e 11y, . .
Phcr ens st oo eamarufI L8 of i ars adg 46GEa888 Fontthefrack pioh of pits
and ;5ecehithidd RHlel BOA todhs dackipioh f ipits dormeéd imnthiedead-if wiery t he

corresponding transition area.. 31 101. An apparatus for use with a
reproduction-only optical information storage nedium conprising: a

ecordi ng unit- whi ‘ : t t d:0m- Ol '
i('nf ormation °2tor ngla} %@g‘ﬁrﬁ'ﬁ]& gﬂ%&ﬁ ggt‘@ﬁ?lﬁeﬁ%gr |I%I|B| %ﬁ%r@ﬁgbtaﬂ#ethe
recor di fgadifi Arelz aftpacR pitoh ¢ihpits fopmed s thesecorid/trangition atea, e tackapitanof
storage nedi um a burst c_u_tting areg (BCA), a lead-in area, a user
dat a ar @is farmedin the wserglata aea are Hi&$8MBn area, wherein at”| east
one 9f the BCA, the lead-in area, the user data area, and the
lead?out area is divided into a plurality of sub-areas, and 10
wherei n the @eansiTHeapparetus of tlaitaB8dwherair arfrackpitali efgais formed in the
sub-ar eEliesr—,ic:l-in area, a track pitch of pits formed in the second transition area, a track pitch of:

pits formed in the user data area are different.

20 : 97. The apparatus of claim 96, wherein the frack pitch of pits formed in the
second transition area gradually increases or decreases from the track pitch of pits
formed in the lead-in area fo 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
25 are formed in a wobbling pattern, the amplitude of a wobhle _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

30 orincredses.
~ 400. ‘The apparatus of claim 89, wherein each of the first and second transition
| i igreas dtores irfarmation identifying the cofresponding transition area.. - . .
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102. The apparatus of claim 101, wherein pits for the sub-areas and
pits for tr ansition area are each fornmed in a straight pattern or a
wobbl ing pattern. 15 103. The apparatus of claim 102, wherein the
straight pattern is one of a strai _ght single pattern, a str

speci fic pat 1@}, AR@paraius frghe w&hnadﬁpchben-onimptlcﬁw aﬁpaﬁ*%n af@rage

of clai yg}ﬁ the wobbling pattern is one of a wobbling
singl e @ag’ﬁﬁ“ FS'% B i ng specific pattern, and a wobbling random

pattern. 20a %rdﬁgrwmwﬁmiregor@pmtabnahé eepraslection-only optical information
repr oduct ion-only optical information storage nmedium conprising: a
r eadi ngStarAge WEARIMr@Kt oduces data fromthe reproduction-only optical

i nf 8{ mat i on éESﬁﬁQlf‘ergﬁﬂceEgn?Slg tRe réccﬁﬂ[h?rngrﬂ t?;;fo\éi?\ 6A tﬁé’?éﬁr’ahﬁﬁﬁd}?only

reading unit to repr a froma areas on
repr odumbtlcmhﬂﬂoﬂnyatmt $toedgesmdag1e arbdraﬁrmuttir@earea (B&jh)pdUeadrn area, a user
appar at uction-only optical information

s for us
storageg@@(ﬂrﬁﬁaa%'Pl@'Pﬁg %@q@r}sété)d\ #&3unit which reproduces data
fromthe renyAgid boRuSNbNe BPIHCACA, I RIMBh!d8a Shal AP JaRslaiY, 2ABdha

controller Ich: 32 control's the réeading unit to reproduce data from
at Ieasleadfmlt@i'ealsmmlsled ictota phgalﬁy@ésglaeﬁ&as ardead-in area, a user
data area, and out .area he . r oduc on-,0nl tical

o oRane o St Bar Rl Bl s Gtad BBAFSCIT b BiRRalt Srafis.  om

a transition area located 5 in at |east one of an area between the
BCA and the |l ead-in area, an area between the |ead-in area and the
user data artl2. ankhesapparetusyefcieien10hevhersin pis fordhe subrareaa@nd pits for tr

and.t neanaid it el 9Bl o PHEpcrfiatem BF vl 7™ °*

apparatus for use with a reproductlon only optical information
storage medi uné conpri si ng
The apparatus of claim 102, wherein the straight pattern is one of a strai

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

104. The apparatus of claim 102, wherein the wobbling pattern is one of a
wobbling single pattern, a wobbling specific pattern, and a wobbling random pattern.
20
105. Areproducing 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
25 a controller which controls the reading unit to reproduce data from a plurality of

areas on the reproduction-only optical storage medium.

106. Areproducing apparatus for use with a reproduction-only optical
information storage medium, comprising:
30 a reading unit which reproduces data from the reproduction-only optical
information storage medium; and

a confroller which:
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a reading unit which reproduces data fromthe reproduction-only
optical information storage nmedium and 15 a controller which:
controls the reading unit to reproduce data fromat |east one of a
burst cutting area (BCA), a |ead-in area, a user data area, and a

| ead-in area of téantraleieo@acindunibia serspducandatetforrafl leastions of anleurst
control . i Lttt r t r L a of
the 20T SHEEMGR SNbe o ¥ LHETaE a4 2 1APHR bisRbrRhet

one of tepeodiiationtdily bpticklistorageanediom, eser data area, and the
| ead-out area is divided into a plurality of sub-areas, and wherejn
the transition ar@tiols thecraagdingepivisrerrogucaialadrmmda,tiansition areaslocated

108.5 A |E6 QLU heOSs éﬁ@@%%&h@@n%ﬁ@ﬁ@ Hﬁdfﬂﬁ’eg ISSREINUrel. 3R PR bEMteen the
information  storage nedi um having a plurality of areak, conprising:
a recorldaddn area endithg user datetdred, amt andsea debtween the vsardtatd area &ndthe
a plurality of areas; and a controller which controls the recording

or reagieﬁe'q}ﬁia{e@sp record or read data on 30 or fromthe at |east
one of 1he DHemhd ine BEAARRARAANH 08, Pk U dala bRAS lan@MtRe 1éANSUt ared are

area, wherein each transition area Is |ocated between two adj acen
areas. foBBed@d pitd. recordi ng and reproduci ng apparatus for use with a
read-only optical information storage nediumhaving a plurality of
areds, conprising: a recording and reading unit which records data in

and reads dajgy frRigrodBLiNGHpdaYatdh fOF GRS withRfreRréd G- GIY Bptivdl ch:
controls the recording and reading unit to form on the
r epr oduidfargvationl sforagetmeaiuns tcormysingdi um a burst cutting area

{ransi thon' o Eeptine SR afhiof? PRl RR fofin hE B RbliefiERicR
and t heinfarhtion si6ie@e rasdidheanget ween the | ead-in area and the user
data area, and an 10 area between the user data area and the

| eath- out ar edcoBtfellerdviied s t he recording and reading unit to read
data fromat |east,angs ffe 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
conirols the reading unit to reproduce data from a transition area of the
20 reproduction-only optical storage medium,
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 adjacent sub-areas.

25 108. A recording or reproducing apparatus for use with an optical information
storage medium having a pluraiity of areas, comprising:
a recording or reading unit which records data in or reads data from a plurality of
areas; and
a controller which controls the recording or reading unit to record or read data on
30 orfrom the 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.
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the burst cutting area (BCA), the lead-in area, the user data area,
the | ead-out area, and the transition area, wherein the BCA the
| ead-in area, the user data area, and the |lead out area are is

formed of pits. 110. A recording and reproduci ng apparatus for use.
with a read- 68%y OpFESHING anG MRTAEYENT SPHAERIES FdiseWiR @ regdzenly optical
pl urali i SI Rg..: i L: uni t which
recordsﬁ%%ﬂaat?ﬁeﬁﬁﬁg%%g'uﬁp gwp g(ﬁe{n@g% Bg?’fﬁ%r F‘?@]%(lr)@ ngf eas; and a
control | er whiretordingrandleadirgeuniéebich regosdeidataddiang reads data fronma on
the reproducti on-onl optical storage nmedium a burst cutting area
(Bca), BluF gﬂpfﬁreg,seépda user data area, a lead-in area, and a
transition apeantrgiél wRicgontrols the recording and reading unit to

read data fromthe transition area and at |east one of the burst
cutting area (BCAjonttdietheeeatording raed, reatimgusrdt todfarm, oatlkea reproduction-only

| ead-in_are wherei n,.at | east, one of th . the.lead-in are t he
usor dapBlGH siStGhaHEN. patae g aien B dedbinara it pren. o
sub- ar epad-ARGres, IMEh Yahsitida drealsddte@ih af Rast né 8F ah efed BEWRESh 1HEPBCA
adj acent sub-areas. 34

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

10  area between the user data area and the lead-out area, and -
controls the recording and reading unit to read data from at least one of
the burst cutting area (BCA), the lead-in area, the user data area, the lead-out area,
and the transition area,
wherein the BCA, the lead-in area, the user data area, and the lead out area are

15 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
20  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
25 controls the recording and reading unit fo 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,
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

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