OPTI CAL | NFGRVATI QN STORAGE, MEDI UM~ Techni cal Fi'el'd.5 The present

invention relates to a reproduction-only information storage nedium
I nformati on recordi ng! reproduci ng nethods, and a
recordi ng/ reproduci ng apparatus, and nore particularly, to an
optical information storage nmediumincluding a transition area for
transiting between two adjacent areas anong the areas formng the
storage nedium a nethod and a apparatus of recording/reproduci ng
data to/fromthe opti calOPKICAL INFQRWVARIQN STARAGEMBIHUMBackgr ound
Art Optical information storage nedia, for exanple, optical disks,
are widely used in optical pickup apparatuses for
recordi ng/ reproducing information in a non-contact way. is Optical
di sks are classified as conpact disks (CDs) or digital versatile

di sks (D\VImohnigedBieling to their information storage capacity.
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exi sting storage: nedia. A conventional reproduction-only optical

di sk inclgdii 5 btﬁ‘&t cutting area (BCA), a lead-in area, a user

data are ,a -out area. The BCA stores information abput the
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patterns, gre 650MB CD-R, CD-RW, 4.7GB DVD+RW, and the like. Furthermore, HD-DVDs

having a recording capacity of 20GB or greater are under development.
The compatibility of the above optical information storage media with one
20 another increases user convenience. In consideration of the economical efficiency
and the convenience of users, storage media have different standards for different
types. Storage media that have no defermined standards yet are undergoing
‘staﬁdardization. To achieve this standardization, a storage medium -must be
developed that has a format that can guarantee compatibility and consistency with

s,

25 existing storage media.
A conventional reproduction-only optical disk includes.a burst cutting area (BCA),
a lead-in area, a user data area, and a lead-out area. - The BCA stores information
about the serial number of the optical disk, and the lead-in-area  stores disk-related
' information. Here, the serial number of the op’ucal dlsk is recorded as a barcode.
30 The BCA, the lead-in area the USer data area, and the lead-out area are’

' consecutwely atranged wfth"' f "nsition areas behNeen_adjacent areas. However,




consecutive data reproductlon nay not "be properly p oy f or med because
of the absence of tran§cﬁ|on areas. s Disclosure oftthe Invention
The present invention provides 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

i o reproduction-only optical information storage mediumincluding a
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conprising: a burst cutting area- (BCA); a lead-in afea; a user data
area; a |¥8dS.out area; and a transition. area |located in at | east
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first™tr arfea nmay be in etween the BCA and the |ead-in
ar ea, The transition area may be a mirror area.

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

20 pitsin thé adjacent areas. Alternatively, the frack pitch: of pits in the transition area and
! the track pitches of pits in the adjacent area may be different. The track pitch of pits
\ formed in the fransition area may gradually increase or decrease from the frack pitch of
pits formed in the area preceding the transttion area to the track pitch of pits formed in
the area following the transition are. I '
25 According fo another aspect of the present invention, there is provided a
reproduction-only optical information storage medium bompﬁsing:' a burst cutting area-
(BCA; a lead-in‘area: a user data ares; a lead-out area; and a transition area located in
at Ieast one of an area between the BCA and the Iead-m area, an area between the
lead-in area and the user data are&, and an area between the user data area and the
30 lédd-oltarea.. The BCA the lead-m afea, the User data area, and the lead out area .

ate formed of pits -




and ‘the BCA, the lead-in area, ‘and the first ‘transition area may each’
formed of pits in a stquﬁht pattern or a wobblingfpattern. A second
transition area may be included between the | ead-in area and the user
s data area, and the lead-in area, the user data area, and the second
transition area may each fornmed of pits in a straight pattern or a
wobbling pattern. Wien pits for the first or second transition area
may be formed in a wobbling pattern, the anplitude of a wobble may

gradual | y decreas ashert
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i nventi ongyi-dleae set forth in part in the description which foIIovv,s :
and, in part, will be obvious fromthe
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Opt 'cal lnclacrjmng {‘o?rgmg a plurality of areas on the opfical 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 fo an aspect of the present invention, there is provided aa recording
( apparatus for use with a reproduction-only optical information storage medium,
including: a recording unit which records data on the reproduction-only optical
information storage medium; and a conéroller which gontrols the recarding upitfo forma
plurality of areas on the reproduction-oniy optical storage medium, and cc_)ntrols the
25 récordihg unit fo form at least one transition area betwesn twe adjacent areas.
Addifional aspects and/or advantages of the invention will be set forth in part in
.fhe deseription which follows and, in part, will be cbvious from the dgscription, or may

be !earned by practice of the invention.
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' FIG 4 shows a physrcal structure ofa reproductlon-only optical infonnatlon



st orage nmedi um’'accordi ng to an enbodi ment of 't he present invention;
FI.G 2A through 2E showfé'?’{am of a pit pattern for é_c_‘t'ransition area
between a burst cutting area (BCA) and a |ead-in area of an opti cal

i nformati on storage nedium according to a first enbodi nent of the
present invention when pits for the BCA are 5 forned in a single
pattern and pits for the lead-in area are fornmed in a strai ght random
pattern; FIGS. 3A through 3E show exanples of a pit pattern for a
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pattern; .” BA t hrough 5E show exanpl es of a pattern for a -
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FIGS. 5A through 5E show examples of a pit patiern 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

( patiern;
FIGS. 6A through 6E show examples of a pit pattern for a transifion area
"rhetween the BCA and the lead-in area of the optical information storage medium
adc‘érﬂiﬁg to the first embodirnent 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 a-wobbljng '
| tandom pattern; :
‘EIGS. 7A Hirough 7F show examples of a pit patter for a transition area
betwesn the BCA and the lead-in area of the optical information storage medium
. .according to the first embodiment of the present invention when prts forthe BCA are -
.30 formed in & fandom pattern and pits for the ]ead-sn area are formed ina wobblmg

i random pattern;




4 FI'GS. BA'through 8F show exanples of a pit pattern for a transition™"
area between a lead-in d?%a and a user data area of:hn optica

i nformation storage medium according to a second enbodi nent of the
present invention when pits for the lead-in area are forned in a
straight random pattern and pits for the user data area are fornmed s
in a straight random pattern; FIGS. 9A through 9F show a pit pattern
for a transition area between the lead-in area and the user data
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presert ma@maigmr@mww#@wor the lead-in area are fornmed in a
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fornmed in a ompattern; FIG 11 shows
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and a | egf=ioltliag rahdérgatietr and pitsfarthauserate gregrerfeunerhin a straight
according 20 to the third enmbodi ment of the present invention when
pi f's or rANHOMNRAt®a of the lead-in area are forned in a random

pattern and pigigsf abaghaRGANMDREHR etarhples bbagitipatiarefor arteansitionrase i n
a wobbling ran c!
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drawi n wherein || unerals refer to the like elenents
t hrou ouf0 P BN @%ﬁﬁéﬁ%@oﬁg%e@ér | bed 30 below to explain the
present i nventfi®) 1dyshoefer physical strutiord pigan egtical 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 transxtion area
between a BCA and a lead-in area of the optical information storage medium according
20 tothe 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

T

formed in a wobbling random pattern; and .
FIG. 13 is a block diagram of recording and/or reproducing system according to

an embodiment of the present invention.
25

Best mode for carrying out the lnvention
Reference will now be made in detail to embc’adiments of the present invention,

. examples of which are illustrated in the accomhanying drawings, wherein like reference
" numerals refer to the like elements thrqughout The embgdiments are described
30 -~ below io explain the present invention by referring o the figures. -



5 An optical- i Af or mati on _st of age nedlun1accord|ng various

enpodi nents of the preﬁgﬁt I nvention is reproductfgﬁ-only, and the
entire area thereof is forned of pits. The optical information
storage nedi um accordi ng to various enbodi ments of the present
invention is divided into a plurality of areas according to function.
As shown in s FIG 1, the optical Information storage nmedi um
according to an enbodi nent of the present invention includes a burst
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t hr ough or rmat i on orage nmedi um according to a
first emhpddigant of the present invention includés a first transition
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stores data record in a secon 8 g p.a%tern
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20 The BCA 10 stores data recorded in a first straight pit pattem 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 & wabbling. pit pattern. Alternatively, the BCA 10
eioree data recorded in a first wobbling-pit pattern, and-the lead-in area 20 stores data
that may be recorded in a second wobbling pit pattern, which is different from the first
25 wobbling pit pattem, or in a straight pit pattern, A straight pit pattern denotes an_
arrangement of pits along a straight Iin'e, and a wobbling pit pattern denotes an -
arrangement of pits along a wavy line. .
The first and second straight pit pattems and the first and second wobbling pit
pattems may be classified as a smgte pattern, a specific pattern, or a randem patfern.
‘ '-3'{') "The single pattern denotes a pattern in which pits, each having an ldenhcal length (nT)_ _—
- . arearranged at regt.;!ar intervals. Here n denotes a natural number and T denotes



are, arranged at regul'ar’ rnterval's. Here,” n denotes a natural 'nunber’,
and T denotes 6 F) F) tﬁgﬁnrnlnunrlength of a pit. Fﬁbr exanple, a
straight single pit pattern denotes a pattern in which pits each
havi ng an identical Tength are arranged along a straight line. A
wobbling single pit pattern denotes a pattern in which pits each
having an identical Iength are arranged along a wavy line. The
specific pattern denotes a repetition of a s pattern of pits having
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of a pattern o shown in FIG 213, data
i's recormeemmmﬂemmtransiﬁm awwem of a straight single pattern

of pits, data déc@r Bﬁgﬁ,fgﬁﬁﬂ gg'%-‘ Qgeiazﬁ;ge% Ef Qﬁaﬁ aﬁgrd 0r ek O i onaarea 15

stralght ran transition area
_bet ween tyrerBRA E@A&Dds fd“rmedlofapuis imaairaighRsingls pfattenemd)fheeiesd-nraﬁ@latm is

random pa%ﬁﬁéd mQ pits ?Pm a straléhtt H&% pna?ttems h(ﬁvgnehom in FIG. 2A, data is recorded in

20  the BCA 10 in the form of a straight single pattern of pits, data is recorded in the lead-in
area 20 in the form of a etraight random pattern of pits, and the first transition area 15
hetween 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
- ‘pattem of pits. : ‘

95 - ' Asshown in FIG. 2B, data is recorded in the BCA 10 in the form of a strarght
single paitern of pits, data is recorded in the lead-in area 20 in the form ofa stralght
random pattern of pits, and the first transition area 15 between the BCA 10 and the
lead-in area 20 is formed of a straight random pattern of pits.  Although not shown, the

- : ﬁret transition area 15 may be formed of a wobbling random pattern of pits.

30 ~ AS shown in FIG 2C data is recorded inthe BCA 10 in the form of a stralght
' singie pattem of plts, data 13 recorded in the Iead-in ared 20 in the form of a stralght




flrst transition aréa 15 _may be fornmed 6f a wobhbling random pattern
of pits. 30 As shown infE}G. 2C, data is recorded i he BCA 10 in the
formof a straight single pattern of pits, data is recorded in the
| ead-1n area 20 in the formof a straight 7 randompattern of pits,
and the first transition area 15 between the BCA 10 and the lead-in
area 20 is a mrror area. As shown in FIG 2D, data is recorded in
the BCA 10 in the formof a straight single pattern of pits, data is

recor dedéﬂ%gwga&egﬁgif%)ﬁse Y@ Qirdircr3ioh sl 96 betassraihe!BCA Dramdben

pattern rst transition area 15 between the BCA 10
and the |dagdd-arem Z(Dwanﬂﬂorrareaorrred of a straight specific pattern of
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random p ernati vel the first fran on ar

may be fmmspémﬁc paﬁmhuoigntsangﬁieeé@dﬂ@ﬁﬁea)? ;!ﬁ{%m a%ﬁﬁﬁl Paric
random pat [ [ traight
oo By ETgEP e Selebedn EIG A A Reholion BRIC £5 18 fBfmod bba e vl
first trapsdié pgﬂernadfqﬁts:LSRb&imwtu Fi& 3BCtherifrstirensitinn areads !ﬁf%rfr@él of a

20-when pits are forne [

pattern st@ightrandams p]agﬁa qh’(ﬁ %gfefréi%iooﬂé grcg g’?ézfgr%{ ﬂ%&{é&?gﬁég“l‘s is &

random pahir@fr Brede f RémkiiHg tbFIG) gD 'eﬂaéﬁralttemsam drea B ds fanmed @f gistraight

transition area 15 in a stral t £

413, pi t sspecHicinatieryof pits he R oal%t-ffiﬁofp rggtrﬁ?sxt%rnr 4738 159s Frfited of
20 a wobbling random paitern of prts Altematwely, the first transition area 15 may be

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

wobbling specific pattern of pits.
FIGS. 4A through 4E show examples of a pit pattem 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 @ straight random pattern and pits are formed in the lead-in area 20 in a straight
random pattern. Referring to FIG. 4A, piﬁs are formed in the first transition area 15in a
straight single pattern. Referring to FIG. 4B, pits are formed in the first transition area
15 in a straight random pattem. Referring fo FIG. 4G, the first transition area 15 is a
mirror area. Referring to FiG. 4D, pits ate formed in the first transition area 15in a

30 straight specific pattern. Altematively, pits may be formed in the first-transition area, 1 5
ina wobblmg single pattern, a wobbhng random pattern or a wobbhng specific pattern



15 in a straight randompattern. Referring to FIG 4G the first =
transition area 15 is a ror area. Referring to 4D, pits are
formed in the first transition area 15 in a 30 strai ght speck
pattern. Alternatively, pits nmaybe forned in the first transition
area 15 in a wobbling single pattern; a wobbling random pattern, or
a wobbling specific pattern. 8 Referring to FIG 4E, the first
transition area 15 is formed of a wobbling random pattern of pits.

Al t hough @.%r WfFlGPhESth@WQ@trér@rtﬂﬁCbrems RefoRGAd b0 aiviorbling hitdodd pattern
random patte | nst ead a straight random pattern. As descri bed

above, \A/rté’rpltp4 t Althougtt a@tmmwnm pithmagbe foonehinthe BGh §8in payrkbling random
pattern or t i nformati on containing a

cont ent, agtre%&a%%%b&gg%% E}L@ﬂ |a§[r rH1ecordabI e in the BCA 10.

Al t hough only A&lde@c&ﬁ:@dvﬁtmve whers pits aref formedlin thetB(A BGAn a&tnargharandom
straight pattern, has scr t he BCA 10 or

of 5 Wbt PRI S AROBIGAEON P R RRIOThRaREY &Ry ST Ple,

the BOA %H&@c%%h@ﬂa&engkﬁeeswﬂn in a 1_o wobbling specific
pattern, or in a wob g_@:andom pattern. Pits may be formed in the,

BCA 10 in a stA\léthh Cp‘éy easerwheraiss eretprpad inihe %%1%nta§fw@t pattern
For e o e o kohiBed sBBva dnb B VORI HRGoffd B 4 wdbhfivy paflerh b pHS"

BE show or nme rst t1on
area 15 umr\m@mp!é;epu@may_be dorchednin the BEA 10 inrecwotdingdingle patternainea

formed in the BCA is 10 in S e ern and pits are
fofmetf i n¥e ing SpGor PRfteM. ?g' %@baﬂpo%nﬁg% pat tern. Referring
to FIG 5A, pipigs f&g HeolorRed intheBCA O atstraight paftern @r eawdishling pattern and
straight single pattern. RecLerrln t.o Fl%m s are formed in the
first tram@lqrﬁ(fw ip thedea '“aa'?? Qifgy AWe P‘Fg‘?ﬂ"tern Referring to
FIG 5C the fjgy, Mmgtn 5B sREW @xamplasSof @ pithdttedh forhid inRed ﬁsrsﬁraﬂsmon
to FIG 5D, pits are forned in the first transition area 15 in

strai ght’ fs'pedﬁrbeiwgalﬂ the BCAAQ anthiei iged-n arga 20 whsrorits @':erf@an@dmthe BeA
first,frapstd Qf?algﬁfaé V\%[%tﬂa'ttgn?‘ @@ é%oﬁhé@*nqhg?éatoeﬁ'lrhreé MHQ'W&%IH‘@

random pa erh pattern. Referring t
"BE, pits randmhcpattednl nRefeging 110§‘f|Gt 5An;sltaareﬁoran@anibe ﬁrst&'amﬁbm ﬁrﬁy 16ina

o Pt AR R S Bl DRt e
the BCA 116 inne sirsighbrandgnspatgne. pRefeeing toBGFﬁGSheﬁinstttransd@h abén $hisa
CaP! o2 el oo bbbt b EED) B 8 e B b BoR B B
and pbd s @rfight specific pattern.  Alternatively, pits may be formed in the first transition area 15
( in a wobbling single pattern, a wobbling random pattern, or a wobbling specific pattern.
- Referring to FIG. 5E, pits are formed in the first transition area 15 in a wobbling random
pattern, -Although FIGS. 5A through 5& show the BCA 10 where pits are formed in a '
straight single patiem, 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
" area 15 when pits are formed in the BCA 10 in a straight specific pattern and pits are
formed in the lead-in area 20 in a wobbling random pattern. “Referting to FIG. BA, pits
are formed in the first transition area 15 in-a straight single pattern. Referring to FIG.
" 6B, pits are formed in the first fransition aréa 15 in-a straight random pattern.
o300 Refemng fo FIG BC, the ﬁrst transition area 15isa mm'or area. Referringto FIG. 6D,
pits are formed m the ﬁrst transmon ared 15 in a straight specrt‘ ic pattern. Altematwely, .



formed in the'lead-in area 20 in a wobbling random pat'tern.
'Referring to FIG 6A pftls are formed in the fir transition area
15 in a straight single pattern. Referring to FIG 6B, pits are
formed in the first transition area 15 in a straight random pattern.
30 Mei-ling to FIG 6C, the first transition area 15 is a mrror
area. Referring to, FIG 6D, pits are fornee—n—the-first transition
area 15 in a straight specific pattern. Alternatively, 9 pits may be

formed i gmfs hﬁgﬁ hé %rrﬁerd"’iﬁgd‘lé fian t@ﬁ&ﬁoﬁaréah @iﬂ@%bbiﬁ@ éilh(!ﬂ@'p@tt@ﬁ{ tsaNdEbbling

a wobbl i ompattern, or a wob ng specific pattern,
exanpl e, rﬁh@m@:ﬁﬁsmm arwebiflingspecifie @ﬁﬁem offcaexamals, kilka A& w%s thedirst

f d bbl
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first 5t raQ!@ﬂ’{"?bhe Tormesl indh i3 &'PQ '19( CPatiBEBCA 10 in a
strai ght randqﬂ@ga ethl%L@'Rd?ﬁ)éﬁ@N@k&npfegrm(blﬂ ;iatﬁehﬁ?fdrﬁ@d-m lfhe’if Batrafsition

are formed in a wob random pattern. Referring.to pits
are for meatear Stwherf pntsaretfeangd in e BGAAO iva istrauhgfarﬁpgh@atéam @né pis are
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apbc! 10l ¢ Ralemnao FIg (B R aipdpymed i Beris pBoRap alked T § lrfloftandom

transiti qiaRir®a Réferiny ® MEPPCI ﬂ@mirmémoﬁ@tréanassamm’obhremg Refieiting o
pattern, ‘or a wobbling sp ecific pattern. Forégxarrpl

v hefIE: 75K bt ardPmeg miinedraEssite 0% 45,0 8 SIS aPeeiic patem.
wobbl i g Altiflety, pREhid Kb fofiriel i He fibGRansifor! dtea18lin aﬁvﬁdumg@fgt&m

10 where pits ar in a straight random pattern, maybe
formed i rpattesn mmwmgraadmttaﬁ@, argnwobhling Speeiis patigion Epr §Xamele FIG.

forme pgp% 85?,‘9% é@rgf ﬂaﬁs;@c& G5 \Rlﬁ%% Ui - PEFSRI 1R WoriSiAB! raAgom

rando cripe ove rmat1 on contal nin a content,
such as, paerfOhAkhoREAIGSs 7chmughtiEshow thes3GEAC Mherewpita ape farmeddn a

e SR poliy i oo SRR B B B Gl saart
. of a wobkdtgarn gr ienl gits dre doremskin the Bl#ctCinsestraight rahdom. pahteﬁ‘h ara’F,
e Bl Ll e hetag o B, BB niael e SRt Jon oo
- 20  00h or BCA, is recordable in the BCA 10.
( " When pits are formed in the BCA 10, the first fransition area 15, or the lead-in
" area 20 in a 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 webbling pattern so that the amplitude of a wobble can gradually
.25 intrease. S .
The BCA 10, the first transition area 15, and the lead-in area 20 may have either
an identical track pitch or different track pitches.  For example, the BCA 10 and the first
transition area .15 have the same track pitch, and only the lead-in area 20 has a
. different track pitch. Alternatively, the ﬁrs't transition area 15 and the lead-in area 20
#7:30- may havethe same track pitch, and ohly the BCA 10has a different track pitch. When

“the BCA 10 and ’che Iead ln area 20 have different track pltches, the ﬂrst transmon at'ea .
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The BCA 10, the first transition area 15, and the lead-in area 20 may
have either an identi cal ﬁarack pitch or different t{fr:_ack pitches. For
exanple, the BCA 10 and the first transition area 15 have the sane
track pitch, and only the lead-in area 20 has a different track.

pitch. Alternatively, the first transition area 15 and the lead-in
area 20 3b-' may have the same track pitch, and only the BCA 10 has

a different track .pitch: Wen -the BOA 10 and the |ead-in area 20
have diffgg f'sn{?r E%‘%oﬁhéﬂf?ﬁaclﬁtpﬂﬁthdahsg}ra@tia?ip%éré% &F Gsbreddb. L Fdrexample,
formable so that 1Tts track pitch can gradually increase or decrease.
For exanpWwhen avitemi pitch ferdke BiGA 0 fsoia” and ageekpiich sorthe leattinares Z01s b

o or 05 LSRR s i A Bl e e

from"a" fem@" o P"An opti cal i nf ormati on storage nmedi um according to
a second enbodi ment of the present iné,ention .ncl udes t%f

. Of E».gA 7O
the | ead-in ar &8 opticakinformation sigragespediughaccoming i,a seerd gipodiment of
40. A Sec%gp%%égtﬁlgﬁ%rﬁiﬂn MAReBtnk %dA”l‘_@,ggé lddCiheies 2betheasser HA® area 30,

| ead-in are e user data area 30. Hereinafter, a pit pattern
formed i nardtive lehdidubarasedl.i rh seesmdizinsition ase 8f s fLuther inghiisled;katwegrthe

25, and t r | escribed with reference to

FI GS. 8A§H%ﬁ%ﬁ%@%naﬁ%§%ﬁ¥g§é é?ée%e?(grmad in the lead-in area 20 in
athird strai gh[erejgaﬁaﬂrwpit@aﬁemfosjnaﬂimémme teadhda arsa R0ptheseapnc

30 in a fourth straight tern, .the second , transiti.on,ar F
ol o BAngHaR Rigab 2oR b BoRAR A0 Bt es EREbRYReERelck flfes.
pattern ofamhiotigh 10FS! WhHet Pits'=8 G6rigacih tis Raglin Bré20 i il stredght pattern
single pattern Of pits; a_ 15 wobbling specifjc pattern of ié_‘s, or 31
wobbl i ng sad@iwapaiorEet ibihejises dajq aren inadpyith Sirpig L gt Rine secon
Lransi ti-0faflifdn S P 'aRAofndble 0P SHafiht sgg@bﬁerﬁ Bepitd)idl straagist shesitic h

straight patterns nmay be one of-the straight single pattern, the
strai ght pptieinfafeitpza seaight randomtmstiern af amhbgﬁg plnclepafterp oEpits: @A ¢

L rough, 2oBih SRR ofof,br ESABNRG AR pHbr o piecolbrndfion
strai ght trenseondiansition aaeal 2picts bareemiroor@ses.i n the user data area 30
1n ThstLaont EAROTHASH) §ab B SHAbA%ARCR Sey Bhor® g habR R
Ref er ri ng phftef, fhe SiightRipbeifiepattéror and thensttdightsandord pattarrsi tion area .
25 ina straldhlrandom BaLLerny, &Xahsidd i SitpktSh ithed fiSng 88854
20 transiiion 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 25in a
straight random pattem. Reférring to FIG. 8C, the second fransition area 25 is @ mirror

25 ' ared. Referring to FIG. 8D, pits are formed in'the second transition-area 25 in a-
straighit specific pattei'n. Alternatively, pits may be formed in the second transition area
25 in a wobbling single pattem, a wobbling random pattem, or a wobbling specific
" pattern. For example, FIG. BE shows the second transition area 25 where pits are

. " formed in a wobbling random pattern.
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25 ‘area: Referring'to FIG 813, pits are formed in " the second =~ """
transition-Area 25 in af:étral ght specific patternﬁlternatlvely,
its may be forned in the second transition area 25 in a wobbling
single pattern, a wobbling random pattern, or a wobbling specific
pattern. For exanple, FIG BE shows the second transition area 25
where pits are formed in a wobbling random pattern. 11 When pits are
formed in the second transition area 25 in a wobbling pattern, they

are formble Iﬁ_/}?&éﬁgks E@fo"f‘r‘ﬁgﬁ'lﬁ H%&Bné tr\éﬁgiﬂbﬁ afdn29 irfd walbblingl patieras e

as shown in ﬁ pattern fornmed in the second transition
area 25 \henarteHerrabidsort atrtba apmlifude of & webldla can craduAlly destpasa@sshewn
of pits anﬁgévrég: user data area 30 is fornmed of a straight pattern of
pits wi | D !) e described. To be nore specific, pits my be forned

inthe lead-im mbéﬁerﬁ@onﬂe@wﬁbbbcmgj samgilian amat%rwhelathﬁolbbdmmgrea 25 is
specific pattern or a ng ran

t
formed i fofmrd ans%WOBBI!W %ﬁ‘t@.[n e g’lerlgﬁaetj {%?rﬁé‘r&g’ 'gggrﬁ%fﬁf d atralght
strai ght ﬁﬂ%ﬁloévf SitsRa ?18%6 Hésc'?‘lbéa r at@hé rﬁét@@@@blﬁ@tml%ﬁﬁay 68 férhisd inWe

t hrough exanp pit pattern formed in the second
{ransit i deacinearea20ihanohilingsingls paterseaa AoDRIRG ‘émclﬁrs@aﬁ%st%r ayegbling

ndom piatadth paRblr hfl pIR Gy bd el ¢l ARGl 30 A shaibht hglE
I nf t he segsach, tefﬁl‘ﬁgﬁtlspeclﬁcpaﬁé? Dnaaatraighhragidonspat@m pattern.

R

251 rita 15 ot SOl Lol fTReleE o ) TESSRT B peEShdthd?

transiti Ry RRRA =¢84 28 whtn'theTéHd-inirea 20Reidanhe usgr datafdréa 30 Bre fortriedaofe

formed in the second transition area 25 in g ht ecific
hot torn pistle hav Pukebpling Fararh paleasR & Braiant TRododatirre. sRRsCtely

area 25 Fké’feﬁm\gﬁptﬁzer% HHRUE BFLHe SoUsEARRIAIGamSIA @fdighteingle

a wobbl i ng~Spe tern. For exanple, FIG 9E shows_the secaond
transi t i qratterrea i%ﬁewil@r’re Rt 8B apits e Tergiadtin the saccmbw%m IsaFnina
patte i

Dot EE, SRR TR AL AR IS SR SRR og 0 Do
wobbl e cagregr aRtefdrig WefliG: 8B¢ pis ahiovmed nmthslsacgm:i tranalﬁgm Gl SRR TR
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. pits and 25 in a wobbling single pattern, a wobbling random pattern, or a wobbling specific
pattemn. 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 pattern,
| they are formabie so that the ampiitude 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 piis and a
wobbling pattem of pits; respectively, will now be described. -To be more specific, pits
may be formed in the lead-in area 20 in a straight single pattern, a straight specific
'pattem or a straight random pattem and pits may be formed in the user-data area 30
m a wobbling single pattern, a wobbling specific pattern, or a wobbling random pattern.
" 30 ' FIGS. 10A through 10F show examples of & plt patiern formed i in, the second
transition aréa 25 when the iead—in area 20 and the user data area 30 are formed of
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wobbl i ng pattern of pits, respectively, will now be described. To be
nore specific, plts rmay(B& formed in the lead-in aféa 20 in a
straight single pattern, a straight specific pattern, or a straight
random pattern, and pits may be forned in the user data area 30 in a
wobbl ing single pattern, a wobbling specific pattern, or a wobbling
random pattern. 30 FIGS. 10A through I OF show exanples of a pit
pattern fornmed in the second transition area 25 when the | ead- in

area 20 and.the user_ d rf f
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Dat t ek, ré‘%@élg'afén@srpﬁaﬁwfzwstﬁatratgﬁt“ser 4 Raifbar gF B, & iy e 79

. gradual | yndeih eagﬁe LOkosieg %ﬂgﬁu s patfdra of efsl-d wobbligy s’tié,ctﬁbhmﬁeﬁmm‘r[dts ora

tranS|t|on area 25, and the ta agrea 30 nm ave.eit her,.an

L Honti e alwelbios randen PaReH 9tRiEenAReRaEYSIE e SEGNA R HPE 26tp b2

| ead-in E. dgnd the second transition area 25. have 'the sane :
an

“track pitc ‘only
When ptts are formed in the lead-in area 20, the second iransition 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 tr_ack pitches, - For example, the
Iead-in area 20 and the second transition area 25-have the same track pitch, and-only .
.25 Wi user deta afea 30 has & different track pitch. * Alternatively, the sacond transition
"afea 25 and the user data aréd 30 may have the same track pifch, and only the lead-in
- - * area 20 has a different frack pitch. When the lead-in area 20 and the user daia area
30 have different track pitches, the second transition area 25 is formable so that its
© . track pltch can gradually increase of decrease.:” For.example, whena frack pitch for
"0 the lead-m area 20 is ¢’ and a track putch for the User data area 30 is “d" (d>c) the
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25 the usér datd area 30 has a different track pItCh ‘
Al-ternatively, the secodﬁﬁtran5|t|on area 25 and fﬁe user data area
30 may have the sane track pitch, and only. the lead-in area 20 has
a different track pitch. Wen the lead-in area 20 and the user data
area 30 have different track pitches, the second transition area 25
Is formable so that its track pitch can gradually increase or

decrease " For.exanple, when a track pitch for go the | ead=in
ar ea-" 20 J5. § trafiflo Eéé"ﬁ&s"f‘o%@d%@"théth@ R itdAloan dF&RiaA) indreddd from
(d>c), the B econ ransition area |s formed so that its track

pitch carcttcadidal |y i ncrease from "c "d". An optical information
st orage nedi um ace th|r :

i nventg'.J ion is SAQPH@EI'R 'ﬁg'dn%'oﬁ sipiae; t@g@ﬁﬁ% %E%H'td'%ﬁ?easc{)é@ﬁg&m‘enmﬂf R

i s di vi dagebaitanventionid divRisdtintodd pleteiitasfeasas et tsadit nge b whinhds idoidedAnto
third transition area i s |ncluded betwe t g'JB nt sub- aregd

Ref er r5i nga ploiraityeof gub-agese aggercing to Hf‘@foﬁat A\gﬁlﬂg Pﬁ'ﬁ@n affay s fryiude
accor di ol eblifu BHEAAIQMMNERA! Rbfdify 6P M, he paLaIaomatsrisorage

t he BCA I n area the user data area 30, and
| ead- out medmnnaccomag ltes #ub fhird cmmbadiment of heigeesent inventignuinsides the BCA

sub-ar easﬁi(%ﬁ 20b area ﬁ@sﬁgifs%ﬁé% area 18 4hd franska. oﬂﬁ‘a%ﬁo TeRAead-in

i ncl uded € lead-In area bet ween

the | ead- areaaoeiacla@e@ﬂetahe sueed sifi-areas @8a3Md 20he respectively.e. of t he
f| rst and second transition areas

i s(eqlal Iy apphiti@gsition af%%ytqedﬂglpg?‘iHgfgfseeg@ée'iﬂl%gﬁgqﬂbdﬂﬁgﬁgq%%m&ea

ar 332(2); ' 20 aﬁ& beRRsbOBE SRR A18a 20l siid the dserdatacirsaBoar The pﬁﬁapleﬁf the
an

' ead-1n area 20. Hereipafter tern . for
Gach of tfret ad seconsipnsdisoareaubr Kedie 0Lsesanl SOMCASTRE SHyally appiied
transiti.o tﬂe h‘aZSl%ﬂzéré%% described in greater detail. The f| rst

and secon -areas d 20b are forned of pits in a
pattern and a mlutd transifion ararl? isdagiedad hewpen ﬁ%ﬁl':f‘?t pag @qgowd@arﬁas 20a

Y ar e PRhaOhEEeteR R i A MRy b vt oA e B v
wobbl i ng shdgbeorRipéiteamas 2Ol ngambﬁaemhlrd:tmmmm ageaoz'f will bmtﬂﬂﬁcﬂhgd in

ind Sotbagresta) detihs ThedTstA StrorirmuR s fod 800 2n R MRt pra b g
20a and Z%z?ﬁf Gatleph BRE a0kolshiing daﬁehﬁv&p@ctl\mw ang‘hi stpmghtepatteanmag be a

wobbling streugﬂ?tr sr,]mgkraepsa grcnt Iavs?rla¥ght spec:l‘nc th?em ora s{“?algH rangom paitern, and the

20  wobbling pattern may be a wobbhng single pattern, a wobbling specific pattern, or a
( wobbling random pattern.
| The third transition area 27 formed between the first and second sub-areas 20a
.and 20b when the first and second sub-areas 20a and 20b.are formed of pits td have a
straight pattern-and a wobbling pattern, respectwely, will.now be descnbed .

35 .. 'FIGS. 12Athrough 12F show examples of a pit pattern for the third fransition
area 27 when the first and second 'sub-areas- 20a and 20b are formed of pits to have a
straight random pattern and a wobbling random pattemn, respectively. _Referriﬁg o FlG
12A\, pits are formed in the third transition area 27 in a straight Single pattern.

Refemng fo FIG. 12B, pits are forméd in the third transntton area 27 ina siraight random
30 pattem Referrmg to FIB. 12C, thé thlrd transition area 27 is a mtrror area. Refemng
to FlG 12D plts are formed In the thlrd transrtlon area 27 m a s’cra:ght specn“ c pattem
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55 "FIGS. 12A t hrough 12F show exarrpl es of a pit pattern for the.
third transition area 2¢3hen the first and second{=sub-areas 20a
and 20b are formed of pits to have a straight random pattern and a
wobbl i ng random pattern, respectively. Referring to FIG 12ZA pit's
are formed in the third transition area 27 in a straight single
pattern. Referring to FIG 12B, pits are forned in the third
transition area 27 in a straight random so pettern. Referring to

FI G 12CAlfcheativBiyl gits ina@meifbingsd arths taird Barbsitior airea zé’rlaa witefliagrsingle
to FIG 12D, pits are formed in the thir hg’gtrany are 27i

strai ght Pafier). & wobklingdandom patiam, oF A4abblng SPef PRI oF ST aTpe: FIG.
the thirdg tE'ﬂWst hB1hitd Bangdtforl Bred %ﬂbﬁéﬁertﬂtssdr@%rmedﬂﬂtat@étﬁbhng random

wobbl i ng random pattern, or a wob ecific pattern. 'For “exanpl e
FIG  12fpaiteows When phts Atk ormadin ﬂ'@nthlid @anwhomwbﬂ%wgbbh%@a@mﬂ n

bbl tt
oot | el A3 ThaRR Skl PRI off fobBEES diflalalfy ihdiehe o decrese.
t he alﬁp| l ?’ﬁﬁ@i(ﬁh ? ﬂﬁﬁoﬂht iré traasition a‘ﬂ&@ﬁ?)e fonnalelasg;éacwc;tcﬂﬂng mmbb] pEthem of
exanpl e ethirdtra i 0 e is formabl e of a wo
Fandom patiBeeriiah e AR iuls S BobNE camSFRd RN T oara R EML B 0. 12F
gradually inc Ll %%ﬂ%?@ﬁ@ séébrﬁ $ab-dras 20k eMdid® drbfeimenet [ieaohdve a
sub- areas 20a an

are formed of pits to have a vvobbllng pattern
and a st nmfgj:lhng patterrand a stepight patiany, respectivaly Gedhish bapsien afear 27 i o

i nclu t Lt t

pi (S 1% *]ﬁ@%ﬁﬁ\e\tgbeési\gg%ﬁﬁﬁ& efa@@ﬁse O(Pft:’ s?ra@fhi elgg%t ral gh{)ﬁr)%ﬁtaosﬁqmg‘?lft

patter n cs‘peptf‘t:spatterwwfqﬂﬂs; agtraaghgramdpat pattann of pityia wobblingwingle pattern of

specific ttern or,. a lin i

Al ternat i E"Qg ?‘aﬁ% palielp W?Bﬁ %aw@g)%woﬁbgﬁ%ﬁ pgtgea

V\h;an :he Altdrﬁét|vél}dtrfeefﬁim&a&glﬁoﬂE@Z'Zﬁ?y&mh aﬁinomreabot h for med2(7)f

pits to is have a strai rn, the n5|t|o a

i ncl uded t her eYaeRdas i 'Wég %ég arng ?@haféﬂ?& élpﬁsfﬂ

PiES, 152 Hfdl agma@fﬁ’ﬁfdﬁ%hi? ﬂﬁ\é‘ﬁﬁl@rt!‘ar%ftldh' éréa 27 |r$dlucmcgﬂhbrebelhﬂé§iﬂmay be

pattern of pits, a wobbl i'ng single pattern of pit

speci fi c Tormedpha straight siagleqatigryebpiis: ﬁétfﬁma%lh?crﬁ% E’%tFEH”S‘? Pi3: %Sstralght

Al ternati ‘@CEJ%; lehBkifid heke ?&

VWhen t he %ﬁ#é‘?% seccf%dgsu - Ilﬁ%%ﬁﬁg Ogﬁaeﬁlgc,fgwgsgo%clft SForm&*b m

pits to m’aver avmbbbﬂ:g rapdpe paitern ohpits.hi Aliematiyaly; thedhird fragsition area 27

i ncl uded th %@%&%r@y be formed of a straight single pattern of
|

pits, astpif’l I'c pattern of pits, a straight -
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 str-aighi 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, or-a wobbling random pattern.of pits. . Alternatively, the third transition area 27
25 --may he a mitror area. : .

When pits are formed in the f‘rst and second sub-areas 2Da and 20b and the
third transition area 27 in a wobbling pattern, they may be formed so that the amplitude
of a wobble gradually increases or decreases.

- The case where only the lead-in area 20 is divided into two sub-areas has been
.30 described abq_vé. However, the BCA 10, the user data area 30, or the Ie_ad-out area
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random pattern of pits, wobbl i hg single pattern of pits, a mobb1ﬁng
specific pattern of .pi{fts, ora wobbling. randomp ern.of pits.:
Alternatively, the th|rd transition area 27 25 may be a nmirror area.

. When pits are forned in the first and second sub-areas 20a and 20b
and the third transition area 27 in a wobbling pattern, they may be.
formed so that the anplitude of a Whbble gradually increases or
decreases. The case where only the lead-in area 20 is divided into

two sub-g rDerﬂé%Q%% Mvideﬁ%té%iﬂwalﬂ%u@b@’ées Hovihisasase] héraBigifior @red hay
or

user data are out area 15 40 may al so be divided
into a plherfatmeg between twpsadiagent Uk-ake8%, a transition area my be

formed bet Weenrm\ﬂfﬂ?rg?%@ggé&d% - 41658502 HhA ?.fobra‘htd tﬁ@qhﬁ@aan@in@varearzaas

20a and 20b an ansition area may have either an
i dent i calmay Bsde éltlie(rfamderwhcfaf Ea@npltmrmd{ﬁqrentm pitcbesex Bapexamalp.dhe

tr ack sii’ﬁéﬁrse braioaa0p ancibe Wil BB e B ETnE o Fre ch i eny
prich. Aihg %aﬁéﬁd/&ibtaréa%ﬂ i 8 diffepaititicor pitcir ealteiatvely, the thirddrandition

ve the sanme-track pitch, and onI the, first fyag ?’@i
20a has earea2f @nsihe seaend pil-area erBe sapa tragi it BRA oBla st e
20a and ?r%g?% %sf @Fentt E@E%Pf% Chﬁﬁen tHefiebandl sbéaibsub-arag oa

27 may be Its t EItC can gradual |y |ncreaeor
decr ease. ﬂadzoteham)dhﬁerem&aclaplltoimkﬂq@ﬂ ith trapsition peeg 27 maydhimsoaneg so tat

: te 1'{'9, " d&##&@h &Enh;é:rgcﬁ aiiy |ﬁc§8?%ee§|gd;é!:§§é%§harﬁ? teggl,?l e wﬁen 5({1;5&) pitch for

gr adua' | Yehis Tedt Q@B arES Q0% id e andtaatriok pifehffer thierepeond sumaraazzoiu feePefey,

Lo AN ontibaEhraSHaaros 2L (PSR S 14 %pﬂ%é%zﬁ@bgwﬁﬁe%ég i3
recor di ngls rﬁj'mg» ng unit 100 and a controller 200. The
ea

recordi ng/r %unlt 100 wites datatoalgjor re roducs d
froma wite dreferinglorGni3iharaimsoyn@bleck diactam of AJRRIEING epro ucing
storage ﬁl@%r nb%ﬂ Ediitinvention MeThe Bppdratiedeciudes
medi u ag%lt é@d heEl ’&g&g@\ré:ﬁ oﬁﬂe%’o di rrénnts Iof he pEpeééent

i nventi ona ret:draudglse&dnpg unia 0@ pndfa cangralier 2Ky érhetl'ﬁ&ﬂ?ﬂ“ig wediget 100
| uded t
L T iR TRy

'S T NC ast one an area
bet ween t feirféindtidn storage mediun.

As described above, an optical information storage medium according o 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-iri area 20, an area between the lead-in area 20 and the user data area 30,
-and an ares between the first and second sub-areas 20a and 20b. Apit pattern

25 formed in the traﬁsition area may be the same as that formed in the area thatis in front
‘of or at réar of the transition area. The area in front of the transition areardenotes an
area that is closer to the center of the storage medium than the fransition area. The
area at reaf of the transition area denotes an area that is more-outside than the
transition area in the radial direction of the stpra'ge medium. -
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and the lead-in area 20, gn area between-the |ead-in_area 20 and the
user data area 30, and anh_jarea between the first ahd!second
sub-areas 20a and 20b. A pit pattern 25 fornmed in the transition area
may be the sane as that formed in the area that is in front of or at
rear of the transition area. The area in front of the transition area
denotes an area that is closer to the center of the storage nedi um
than the transition area. The area at rear of the transition area
denot es an ar e@hé bpticd! infornationuttsiage médiomtaveordingaiodhe ideacribesla i n t he

dial di ti f t di 16 Th i cal & nf '
Stor age’ RAPRPRAGPUNAGT oA AU HESL oy colibiR it & < 8 PELen
I nvent i onp|iEiHPsr iapatel | tuted with a single layer or a plurality of

| ayers. s Inddstrial Applicability As descri bed above, the optical
isnformati on storage nmedi um according to the described enbodi ments of

t he prese u- A -Iﬁ:gbili divided into a plurality of areas according
to functi@}h—%ﬁ—g}g‘é%nse,—ﬁ%nd a transition area is included between two
adj acent ar easAs Tessribediadtavies thenaptichl informptionstocageanedivnvascesrdiog to the
generation rare. 1 so,. since the aptical .ind I.Q _

nedi um ac %?Cﬂ&ﬁa e{rgaqﬁlﬂ*@e?}pég B?ﬂ p‘ieﬁ%tdﬁ}'%ﬁ'onﬁ @W&@‘J&éﬁ%@éﬁ%@&fﬁ‘g?@ he
transiti OQccﬂfr@iﬂg\lté furiclok @FPaipoBE ca 4 tranxitich b ie dlueidd batween tme | on

st orage nedi a: t hough a tew enbodinents of the 'present inv ntiotn
have beenadinge aimeP. dduies HElads STRetY EperALceHAL AP £PE SRRTT PRI T e

to the,di ﬁfsbgéﬁge tﬂ'ﬁ?&ﬂiﬁﬁ&maﬁ% '%ﬁfra‘gérzrgned%ﬁn WesHrdinB o ARPpRGEAL ifdertion

th6_se skille e art at changes™ m e made 1 n these:,

enbodi nenpevideststardagdstor thetransiton aies, ibis eampatible witly exigting eptigal t he

i nvention, .the sco ich is defined by the clains and their
equi val e,nif"gc.’"r[a.t'o.ﬁ?‘.\’eﬂﬂ%é)t"‘fe\s&%l ainmed is: 1. A reproduci ng apparatus for
use with a reppaliboedt @fevwaimbodppténdabf thergreserdinvention bave beampdhomn and

conprising: 5 a . readin ni t ich reproduces % , :
repr oduct %’:,‘»p_r@ﬁpyt?\g@r ‘f’%ﬁ 'mﬁ#%g'? F?’a‘?qtiﬁm?ﬂg? g'b%giﬁégf %&Qﬁnent& Rather, &
15 would be appreciated by those skilled in the art that changes may be made in these..

embodiments without deparfing from the principles and spirit of the invention, the scope
of which is defined by the claims and their equivalents.
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a controller which controls the reading unit to reproduce data from
at |east one of a burst cutting area (BCA), a lead-in area, a user
data area, and a | ead-out area of the reproduction-only optical
storage nedium 10 wherein the BCA, the lead-in area, the user data
area, and the |l ead out area are fornmed of pits. 2. A reproducing
apparatu¥VW§ﬂSG§@“@WF% a reproduction-only optical infornmation
storage nedium conprising: 15 a reading unit which reproduces data
fromthe reproduction-only optical information storage nedium and a
control l er whilch cémemgdlscm@népp@ramafgr U$ﬁ with @ reppadoatioecnlioptiealom at

| east Ong-uf&fmatﬁ')nbéi&sage%lféch H%ﬁ |(' a lead-in area, a user data

area, and a lead rep oductlon only optical storage
medi usr 20 whareadingunit eéith repmdmbe$ Het=B&m tidreepredubtion-amlyeapticahe

user data _ar d the lead-out area is divided into a plurality of
sub- ar ea?fo'ﬁi%%?@igﬁ "PEFFLlUWr ﬁﬂ ition area is |ocated between two

adj acent sub- arcBafelle? whisH 85RFdl the rebdihg RinRd eéftedadddtatitetn EPleastSthe of
with an optical information 25 storage nediumhaving a plurality of

areas, camsisiuding arepdB6Adi igadrin peegdiariperAata amwpcand @dQﬁCH@UfcﬂdeﬁofWe
or reads gﬁ @uétfo?l%d'ﬁ%%t"ﬂa%fo?é( é)?fnedﬁ{ as; and a controller which
t recording or reacHn

controls unit’ to records or read data on or
fromiat | east wharmimtheat E@Abihlleslead:-irt areagthereser (BRAreat el theddad nubarea are

t he user dat g _area, the |lead-out area, and the transition area;
wher ein fcﬁg‘e%@{z PtShe | ead-in ar ea, the user data area, and the |ead
out area are forned of pits. 18
2. A reproducing apparatus for use with a reproduction-only optical
information storage medium, comprising:
15 a reading unit which reproduces data from the reproduction-only optical
information storage medium; and
a controller which controls the reading unit to reproduce data from at least one of
a burst cutting area (BCA), a lead-in area, a user data area, and a lead-in area of the
reproduction-only optical storage medium;
20 wherein at least one of the BCA, the lead-in ares, 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.

3. A recording or reproducing appara‘fus for use with an optical information
25  storage medium having a plurality of areas, comprising:
a recording or reading unit which records data in or reads data from- a plurality of
areas; and
a coniroller which controls the recording or reading unit to records or read data
on or from at least one of the burst cutting area (BCA), the lead-in area, the user data
30  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

formed of pits.
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