Pk . OPTI.CAL | NFORVATI ON STORAGE MEDI UM Technl cal Field 5 The

present invention’relates to a*feprodictt on- onl{ i fiformation stoFage ™"

medi um i nformation record?ng/ r epr oduci ng net hods, f:and a

recordi ng/ reproduci ng apparatus, and nore particul ar I y, to an
optical information storage madi umincluding a transition area for
transiting between two adjacent areas anong the areas formng the
storage nedium a nethod and a apparatus of recording/reproducing
data to/fromthe optical 1o information storage nmedium Background
Art Optical information ©FTIGHE INEQRYMATION SHQRAGE MERPLMal di sks,
are widely used in optical pickup apparatuses for

reeordi ng/ reproduci ng information in a non-contact way. 1s Opti cal
di sks are cI assifi ed as conpact disks (CDs) or digital versatile

di sks (DV accgz | Eg to their information storage capacity.

Exanpl es o e optical disks are 650MB CD-R, CD-RW 4.7GB
DVD+RW sand t herHd reseufiidmBbnpslges k@a@@sduﬁ@mm iaforRaliurcitogge medlum,

capacity of 20@& or ater are under vel gpnment atibil
ot he. 2boTETGRIPE APOH NG PRCANG AURS, AR PSR e OBTRIOB T RAAALS

' p?r eases Hpe h‘lcﬁé’E&ﬂiﬂU%ﬂ?% ah%pﬁ@&?%‘hf@@ﬁeﬂbh%rﬁée Eﬂ%ﬁ:uﬂ@ﬁﬂ!ﬁﬂh@@'ﬂansmon
efficiency

e _conveni ence of users, stor have
di fferent §f%f§€ﬁf@33'ﬁ"&bWP?%%?dia?%é?asﬁ%?%fgeﬁﬁﬁs onRg hesiurag
det erm ned m%giﬁmaé SRRl ariRl £apRiSNs OF REordigRBASdlicia dalito/ibmn Meltpaws
this standardi zation, a storage nedi um nust be devél oped that has a
fornat Whainfermetign slosAgeBegbdati bility and consistency with 25
exi sting storage: nedia. A conventional reproduction-only optical
disk includes .a burst cutting area (BCA), a lead-in area, a user

dat a ar ea, BagkproundAH- out area. The BCA stores information about the
serial nunber obnkas iKBh&Rdn é«&brabe prilais, Té}%ﬁaﬁ% opticH 8RksS RS @&iely used in
di sk-related information. Her the seri al nber of the optical

di sk is reeptgbaickep apwawﬁa%forseﬂcmﬂeg/mﬂdqw intcamation in g nog-canfast way.
user daka eipfeal ke atr@@;agﬁﬁ@h Qb‘bmﬁb@& ks (CBQP&Qﬁngal Vbt BiERO@RDs)

wl}li. tio ransition areas between a dj acent areas, However
according to their information storage capacity. Examples of recordable opfical dtsks
are 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 anocther 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 determined standards yet are tindergoing
standardization. To achieve this standardization, a storage medium must be
developed that has a format that can guarantee compatibility and consistency with

95  existing storage' media.

‘ A conventional reproduction-only optical disk includes-a burst cufting 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 ofthe op’ucal dlsk is recorded as a harcode.
30 . ~The BCA, the Iead-m area the i.lser data area, and the lead-out area are.

' consecuﬁveiy arranged wrti'x i _'"ns!tion areas behﬂeen_adjacent areas. HOWevar,




when the BCA, the | ead-in area, and the user data area have different
pit -patterns,  "consecutivé dat-a reproduction may not-'be’property -
performed because of the;@ﬁsence of- transiti on ar . 5 Disclosure’
of the Invention The present invention provides an “opti cal

i nformati on storage nediumwhich includes a plurality of areas and a
transition area between two adjacent areas so as to achieve snooth
data reproduction. According to an aspect of the present invention,
there is provided a 1o reproduction-only optical Information storage

medi um | nc‘wgﬂ f1d Ef’(lllQltHé Waolalid oPda, HnBAGe g&q dafd ar%@%%ﬁ/e eﬁﬁréﬁf%ﬁ%&éfﬁg

area. Each'transition area I's 0cated between acent areas.

Dat a may beonsecutiveeidta reprasiction mayfnopbe sraperly ﬁerfer hapatse pldhe absence
tran3|t|on pattern of the transition area may be the sane
as a it pa? éﬁ?%n%@agéﬁ&sarea in 1s front of the transition area or as
a.pit pattern of an area at rear of the transition area. The

transition ar]ea may ,.be 3 jrror area. Pits of the transition area may
be fornkd M%M%rn or a wobbling pattern. A track pitch
of pits in the We@waéntmeaﬂ@apmwebentdpacamfmmmn istarhgeirediuaswiith 20
pits in the adjacent areas. Alt at i [ a y
in the traﬁgpgéa%ﬂ pﬁv%lgyaﬁﬂea? af"ﬁ@qf éf% g\ge%qﬁw{@éﬁ?%\‘teﬁegsgo asto
adj acent az@reveRttE dhkiaat uctidre track p| tch of p| ts formed In the
transition area na dua L n ease 0 crease om .the track

bl th of b1t 5 MG FaAh Repes BEME RISRsF RYSTIRD: TR ETPYREE ea 1 o
the t rag K. @EPé‘dmC@&n-anry%pf@i ifﬁ&mai(ontslﬂﬁagé rRbinhi mmgmgrwpluramsufarsa- and
ar ea

ccordin anot he ect..of the Rres nyent
There i prdorene Hanslp 80 Fau GAnSgbaieads Bre DRty e aage
medi um congyehsi Ng: a burst cutting area. (BCA); a lead-In area; a
user data area;_a | ead-out areg; .an

t
| east one of arDaRsBAYRE 1R @H@ﬂ@ggﬁﬁ%fﬁg%}ié‘ggpﬁaﬁ%&%&he%gﬁs' afea.”

between the i eadFibiterdldheishsitioh 488 maydieAhasame anrpiapatteresr an i in
bet ween the user data_ _area and the_30 Iea out

| ead- i A5 ar Bant of fhe GRSt AE B a2 P hatteino aPe%;%a ateat afrtgﬁ ffaﬁm’f YPhed

of pits. The transifion 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 transition area may be the same as track prtches of
20  pits inthe adjacent areas. Alfernatively, the track piteh-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 track pitch of
pits formed in the area preceding the fransltion area to the frack.pitch of pits formed in
the area following the fransition are. .
25 According o another aspect of the present invention, there is provided a
reproduction-only optical information storage medium i:ompn‘sing; a burst cutting area
(BCA): a lead-in area; 3 user data afed; a fead-out ares; and a transition area located in
at ieast one of an area between the BCA and the tead-m area, an area between the
lead-in area and the user data area, and an area between the user daia area and the
30 "laad-out area.. The BCA the iead-m area the User daia atea, anci the Iead out area .
-gte formed of pits T i ' ' ' -




2 Afirst transition area maybe incl uded betmeen the BCA and the

| ead-in area, and the BCA, the:lead-in. area;:-and the first
transition area may each fasnmed of pits in a stralgh? pattern or a
wobbl ing pattern. A second transition area may be included between
the lead-in area and the user 5 data area, and the |lead-in area, the
user data area, and the second transition area may each forned of
pits in a straight pattern or a wobbling pattern. \Wen pits for the
first or second transition area nay be fornmed in a wobbling pattern,

the anplitude of a wobhlLe ma dual | eas Iy ).

According to sthfist Hﬁ‘b‘i‘%a"ﬁéﬁ%@% [ng%ggﬂ&qoﬁgéﬁﬁdgﬁé%?ﬁ&%m
provi ded aynqlfle RN, 96! flablOn 2, Yn@iHd fived franaftion nméd way ol Ageededipitsin a
i ncl udes: a urst cutting area BCA); a lead-in area; a user data

area: a | estepight pattera:or anohpling R8Tl on area. At |east one of the

BGA, the lead-ig ?60‘?1@ trén@%oﬂ%?éa HaY Be HcRRledaREvédIEthb eadlt-In Wremsebihe Siser
divided into a plurality of sub-areas. The traag'lfltlon

ocat eds bedae area, a4 laaein aresy bogieandeta e, AR REP TP SRR pa MY
of 1he bresfiliolfUee idiin a%@%fgﬁt?&te?ﬁ@yé%ﬁb%dﬁm or recording

i nformati on" on a reproducti on-on optical i1nformation st

medi um i ncl udiVign pite Faritihyfi l'éf@TSﬁGQFd trangifionnareadnanbe f?&“é@ﬂa‘gﬁPbb“ngl
Storage eGki, 2 dnlfl Rk tontlo ERSldOAR ddcdis!d airaiea on ! he

opti cal. ranS|t n area 1s |located between two
adj acent ar eas. A@frdiog tw stillapotier aspest ptthe psesart Bveniiale fiiere BUREAfidesta
there is prov

vt RV Ry S5 WSl RS Hackitl ntslelidfrcuting e
recor di ng (BCA); ahearkinreeea edsse data asea,taieatﬁ-ﬁpar@au@nd dHapsiiign aypa; odfjleast

i nformatiop S{)ﬁb%%ﬁﬂﬂ%@%-ﬁ@% Fﬂétla%rrea‘!@nﬁl'ih@%ﬁfd&k ardel€divided

recordi ng i plur areas on r epr oducti on-only
optical st intcgetunaiy qiﬁubaafdas,on'ihediaj‘lsttihé apep Bé@Qﬁ%ﬂ bepugan iwq adipeankn at
| east one tranS|t|on area between two adj acent areas. Additional .
aspects anf’i‘?’bo?l Advant ages of the invention will be set forth in part

in thasdescri pAtudimbtcan faa;beomgtharmesemhirwamon there isquodded 8 metiodah

t hgr ?jgfs CrDleEet | Ocﬁt?g gmﬁorﬁ’%? a1 %F ﬁfoﬂﬁ&ﬂﬂ%rﬁ HcbfRioRhatidiestby8Mddim, 30
including: forming a plurality of areas on the optical 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 opfical information storage medium,
including: a recording unit which records data on the reproduction-only optical
informatlon storage medium; and a controller which controls the recording unitto forma
plurality of areas on the reproduction-only optical storage medium, and controls the
25 récardihg unit to form at least one fransition area between iwo adjacent areas.
Additional aspecis and/or advantages of the invention will be set forth in part in
't'he description which follows and, in part, will be obvious from tie description, or may

be !eamed by'practic_e of the invention.
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FIG | 'shows a physical structure of a. roddct10l n-6n[y opti cal
informati on "3 st'orage nedi uii accordi-ng t o an- entyodi ment’ of " t he
present invention; FIG 2Z&through 2E show exam of pit pattern for
a tfansition area between ~a burst cutting area (BCA) and a |ead-in
area of an optical information storage nmedium according to a first
enbodi nent of the present invention when pits for the BCA are 5
formed in a single pattern and pits for the |ead-in area are forned
in a straight random pattern; FIGS. SA through 3E show exanpl-es of a
pit patter Q1 11 § hos e Be | ead-in
area oftheggt%egﬁ?&'érﬁ%g"?%i |g§ ag]tae onr1 le“ ' |ftt§ﬁr]§p§§§grqg‘i%rqgﬁﬁ;o the first
enbodi ment of tHeE. pAdiwengh REsbawi axamfe

¢ it E ; ) o
B st r i B0 B0 AR ERA) A0S B bR of BR op ORISR s foc METRA
pi t patteracdopdingid 4 fires etvibodineene af theetressnh invhetidBCrempits foethedi(eh pie

f th tical, inpf ti t ' L ;

1ot Cenbomrmein apnalks ARt Rt ot Ok AR ek oY R ifa sPakittangom
is for msd béﬁé}-nj‘ anﬂom pa}jt ern anfl'tpi ts L?r theAI eﬁd-i n area are ]
f d strai r.ando . pattern; . . , :
e>c<);rrrrgl elsno?1 a pi 'ﬁ%péﬁtt&‘?ﬂg%ﬁ %‘DWr%ﬁmq?Soﬁsaa‘?@%aﬁeﬂif#%gﬂaﬁﬁ@H’%%& and
E he_t |h ea](ci_- i Bof/caf ﬁﬁc}s Bc%"r@]gth% lhé@d-ih ke dtsmé opiit?i Ir.lffagmﬁﬁnad’_mtnmef mediamdi ng
0 e first enbodinent o e present inventio n_pi or

Bon B e 20aResFABaL el amtaB TR T re eiae T nietiiol Wn Pl fos b BGAGre
are f ongedsimhed ine RBbbifdpairie aRY pRefdreieleatiitEreate fdmmddh aGlraighbrandom

d !
exanpl es o{_a pit pattern for a transition area between the BCA and
the l.ead-i Ra#®&a of the optical information storage-medium according

to the first enped WRRhrRbhUESHINES@RIpIdTOfRNSt patiam &Y g drsitibamrdane
BCA are 25 forned in_a specific, | attergﬂhandﬁq?it fort. th Iead-jjg area
are for med befweenthe By s the 328 PR O IOFAR [Pﬁtsg:lﬁﬁ? i Y
exanpl es oboan iy Wiid METerhitdineht GEA% picgsntifamtioh ehengits fdrehEBDA N

the lead-in area of the optical .infaornatjon.storage _ nedi um L
15 formed in a random pgttern and pits ?Orqﬁe leRg-in area ate formed in'a straight random

cl
/\

pattern;
p FIGS. 5A through 5E show examples of a pit pattern for a transition area
betwesn the BCA and the lead-in area of the opfical 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 transition area
“rhetween the BCA and the lead-in area of the optical information storage medium
acooririg to the first embodimentof the present invention when pits for the BCA are
25  formed in a specific pattern and pits for the lead-In area are formed in a-wobbii_ng '
| tandom pattern; ~ - .
‘ FIGS. 7A thirough 7F show examples of a pit pattem for a fransition atea
between the BCA and the lead-in area of the optical infarmaﬁon storage medium
- according to the first embediment of the present invention when pﬁ§ for the BCA are -
. 30 ‘fotthed in & randoin patterm and pits for the Iead—m ‘area are formed in a wqbbii_n_g .
- Fendom pattern; RS oo gL g :




according to the first enbodi nent of the present invention when pits
for the BCA-dre so fermed inia "ramdom:pattern,:.and.pits for the

| ead-ii1 area are forned iya wobbling randompattegmn; 4 FIGS. BA

t hrough 8F show exanples of-a pit pattern for a transition area
between a lead-in area and a user data area of an optical information
storage nedium according to a second enbodi nent of the present

I nvention when pits for the lead-in area are fornmed in a straight
random pattern and pits for the user data area are formed 5 in a

strai ght rando fl(ggt 9 Rrﬂﬂb?@a g?ggg,@_ekghgpég s 8 it pRQ¥tnFoPh trapditidreaeal or a

transition are t ween in area and the user data area of
the opti cabetivaéma iedd-nrarss end gasaedeta ereaelandrmigat blofRatonsirggg medium
enbodi ment_of the, pr ' L it SePlion WRch BAGIOr thelbadin
are for nedaccpff}"égtﬁg%g%%ﬁgé anﬁ%&%&f\t{“&fﬂegérﬁ%i TS for t Ee user dita
area are fgeaege fonmedst eatrgight iandeardderpand pitsfor theaser dataareaaiigmed

10F. show exar@l es ,of %ggbé%%ﬁltern for atransition area between the
| ead-i n° ar B2 SRR 8 area of the optical informtion _
storage nedi umescoAdipygh OF tshewsepibpatteemfo ditransiion Rreahetyees thelead-in
I nvention when pits for, the | - L0 _ ) L Qs et

r andom pat gEAFNg{be H??rsda&%?retarpg%hkg&%gﬁgb@rgg%ﬂ %rbg‘rggi ms&?’gm%%g&ihgﬁam the
wobbl i ng 1 gaeRRRMddRhent TR préderthomsition phys pitefor $he leed-in @resfarafprmed
optijcal information storage, nedi um. accordi t.hl [

of the pr e%WO?NW'SrTFF‘%H‘? %ﬁﬁﬁ'nlgngg)@%g}ﬁ? ﬂ%%%’g#g T%? a%s}% g@v"&% Isggﬁcﬁ

a pi(t- REt t pinBokSateri;r ansition area ~ between a BCA and a lead-in area
of tthe optical informatjon age nedi u i ; Lrd
erbodi ment of tHBSBAHEUFR IR ENON SAAEHES T & SPram PP bl apal [
| ead-in ar ggraks i@ laRgn hfeafaridathd eaenddts eraa afiite ppiical infurmatiorestorage
area of the lead-in are re fornmed i.n i Réteh ;
and FI G 1913751'51“%13%?%@'!392? %@WB‘? e?@%‘%ﬁ%?@&%&"?@%@%m ngﬁ%g?retﬁqe
accor di ng -jRd-id Brakedbimst inef stidight pareivempattcrmasd pitofor the Uer datepgees are

node-for. carryli ng out the |Invention
15 'form%ed ir? a wobb%mg random patiern;

FIG. 11 shows a physical structure of an optical information storage medium
according o a third embodiment of the present invention; and- .
FIGS. 12A through 12F show examples of a pit pattern for a fransition area
between a BCA and a lead-in area of the opiical information storage medium according
20 1o the third embodiment of the present invention when pits for a first area of the lead-in
¢ “area zre formed in a random pattern and pits for a second area of the lead-in area are
formed in & wobbling random pattern; and ’ :
FIG. 13 is a block diagram of recording and/or reproducing system according to
an embodiment of the present inventien.
25

Best mode for carrying out the lavention
Reference will now be made in detall to erbodiments of the present invention,

. examples of which are illusirated in the accomﬁanying drawings, wherein like reference
" numerals réfer o the like elements throughout. The embodiments are described
36 ~ below fo explain the present invention by referring to the figures. -



Ref erence will now be nade in detail to enbodi nents of the present

I nvention, -exariipies of which are illustiated i-n.the acconpanyihg: -
draw ngs, wherein like r rence nunerals refer t@4he |like elenments
t hr oughout. The enbodi nents are described 36 bel owto explain the
present invention by referring to the figures. . 5 e An optical

I nformati on storage nedi um according to various enbodi nents of the
present invention is reproduction-only, and the entire area thereof
is formed of pits The optical information storage medi um accordi ng

to various enbogi Jrrblﬂﬁn SR SSEERbdiliVaItbidPRY toSyelioMs dﬁ-dodamweofthe
In

plurality of areas accor to functigon. As_shown in 5 Fjj ciL {;
optical | nfresemitimention @rrag@duefmmmlh@@érfbﬁ ﬁ'@hf?@r%ﬁnﬂ@I%dﬁ REned gk PiBhe

present i g.yent é"?‘%é n }nléﬂ&? s@g%é rﬁédlﬁh‘ltédcﬂﬁixrﬁj t%a\fa('s%mb@dm%n{seﬁdhé n

area 20, ar ea tori nfq userdata, and a_| ead-out
area 40, whiesbntdneendien isativiied !Wo a@&uwmyo GRS BAIHIRG &9 TURstiona AP shewn In

t he outer d f

The BOS 1OP@¥3 e e e e U S s g
medi um esemﬁmﬂrﬁan awiwles iadalisidiutiing asea (BEA) 101@rieaql1n a7§a 2Rea B Ha
The lead-in_ ar ores n
i nf or mat i Oﬂreaé?ﬁ](afo[ﬁigﬂ?g H%er%%gpggg%ﬁ—?ﬁt ér@%?@ﬂ@bfgﬁ%{ g&i@ép gériﬁg'?ﬂér?o
ar e i nf or ngbinGhe &ver bolritary tothe oliterbbondeay pbihesiptica gaforreationraiorageich

as a recordable disk, a wite-one.disk, or a reproduction-only disk,

Inforrratloﬁ‘e%m&bout t he nunber of recordl ng layers, information
about.. 3qr ecor diTHe BOARE stdre$ ﬂfelmfaDanlaéraﬁantdpecajumrmtbe sterage wigdium,

likd: Referring to FIG ,2A.throu i

medi um  ac s EdRRgle, g gpfical lepe‘?ﬁﬁ% HF%%%QE%I’ egg%?éﬁbgn |%¢1%%e
i ncl udes- ac;fskrrggtédrgﬁm&néﬁmcﬁWotebﬁmbmlfmmhon,rchmhm dnamples of the

| ead-in area 20.

. A _
strai ght pfis ﬁﬁ‘?@r'ﬁf"’“ﬂ"ﬁt@rﬂ @381@%8%1%35%%@%?@?%@%@ e na%tér%é?/nﬁg um,
{ ﬁg o][ idregt i g?%a;gg;g mrfém@%i?lg{a}] wiile-gratdisit, or awhprodudtioneinfy diske informatioom

Al t ek ndfi vabgut i auBbar S5et G e Bt Akd: Bidocih Sk b G mation

pit patter@boﬁt'"tﬁeﬂféﬁslz@aéqdmeaakea 20 stores data that may be
recorded in a sec mng tobﬂG Egﬁﬁougipfl{' ta%rorﬁ)’ttcé’lh ﬁfgnnétﬁmdétéujaSé i OM

t-he st atcording to a first embodiment of the present invention includes a first fransifion zone
16 betWeen the BCA 10 and the lead-in ared 20.
20 The BCA 10 stores data recorded in a first siraight pit pattem The lead-in area
20 stares 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 BCGA 10
éfores 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 pattemn. A siraight pit pattern denotes an_
arrangement of pits along a straight iine and a wobbling pit patiem denotes an -
arrangement of plts along a wavy line.
The first and second straight pit pattems and the first and second wobbhng pit
] pattems may he classifisd as a smgie pattern, a specific paftem, ora randem pattem.
c3b TS single pattem denotes a pattern in WhICh pits, sach having an ldentxcal length (nT), o
- ... are aranged at regqla}r intervals. Here, ] denotes 3 hatural number, and T denotes



25 wobbling pit pattern, or In a straight pit pattern. A straight pit
pat't ern denot:es -an..- -arFafgenent: of- pits along a strai-ght--lI'rne,- and-a
wobbling pit pattern denot an arrangenerifof-pit | ong a wavy
line. The first and second-straight pit patterns and-the first and
second wobbling pit--—-patterns may be classified as a single pattern,
a specific pattern, or a randompattern. 30 Tlie single pattern
denotes a pattern in which pits, each having an identical. |ength.
(nT), ...are, arranged at regular intervals. Here, n denotes a

nat ur al ”%HB?;{: Irrﬁ‘{ar?ie-ﬁpﬁﬁff%t ;ﬁl : For Efé'mﬁb%%ﬂt%ﬂ@@pi@?at@erﬁ%noﬁ%@%

exarrple attern notes a ern in which
pits each heteimig wamch u@eaakmavmwgt ideriicsl ian@ta@g%arramgﬂﬁigel%ga shipight ine.
li ne. t

cach’ havi 13 VRRP G oBltimiRhbES R ARR B R EIoR Halintanilloicn
speci fi c pengthar: deangezsalong apevy inen Thke spediip paitern tieodtep |ar§p¢t&mn@@a

Fepeat o ARERLPTHE TRy ST p e, 52 SR, baRi AR T oi
pa; E) Ielrz ofS reggéts t Aatr?lghes:;mcﬁbfpgqu?gam daéngismreabmmcﬁasiatwrghﬁpﬂsﬂm A
b w oh laverdelt budtfi BN aSTART i, A SR R0 pifpdtRi Aol =
denot lez alrrgggﬁ?m o;;lrarm@mr@mtswithm:ﬂfaeﬁtaamgmseﬁg?g avew lihengTiresranBom

o1 T ange e RBGI™ HCISR A BT RERGEOT o Ol e AR B UBRIRE For examele,

Awobhbl kig é@tﬁﬂ@ﬁﬁrﬁhﬂorﬁépﬁtp@ttﬁrrﬁtwmie%% @ndanmganem@mmmtﬁmms
V\ntkfdlfferent | engt hs Bec &ndthe

| ead-in ar'@ﬁgfbﬁa}?&g@ %iﬁ'grgﬂg‘ﬁt ApWPg?JE’Qtr@'?q%“p qrpr@pc%eﬁaa[ﬁg on
area 15 i saidtgletitadobstsiigndibrenfiGhgthd amng atvbmrylhaed in area 20 in

orderta 15 pr event npr.oper,, c ecutlv re uction of dala
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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 & s;traight 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.

Afthough not shown, the first transition area 15 may be formed of a wobbting single
+ "pattem of pits.

25 - Asshown in FIG. 2B, data is recorded in the BCA 10 in the form ofa stralght
single patterh of pits, data is recorded in the lead-in area 20 in the form of a 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

- . ﬁrst trangition area 15 may be formed of a wobhling random pattern of pits.

30 - As shown in FIG 20 data is recorded in the BCA 10 In the form of a straight

' singie paﬁem of i:nts, data is recorded in the Iead—in area 20 in the form of a stralght




Al t hough not shown, the first. transition area 15 may be formed of a
wobbling single pattern of pitsy:25 As-shown in FIG 2B, data is
recorded in the BCA 10 i he formof a straight single pattern
of pits, data is recorded-1n 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 fornmed of a straight
random pattern of pits. Although not shown, the fltst transition
area 15 may be formed of a wobbling random pattern of pits. 30 As
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mirror area. Referring to FIG, 3D, the first fransition area 15 is formed of a straight
specific pattern of pits. ~ Referring to FIG. 3E, the first transition area 15 is formed of
20 a wobbling random pattern of pits. Altematively, the first transition area 15 may be
( sormed of & 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 ii a siraight random pattemn 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 transmon area15ina
straight single pattern.  Referring to FIG. 4B, pits are formed in the first transition area
15 in a straight random pattem. Referring fo FIG. 4C, the first fransition area 15 is a
mirror area.  Referring fo FIG. 4D, pits are formed in the fitst transition area 15 ina

30 straight specific pattern. Altematively. pits. may be formed in the first iransition area. 15
ina wobbkng single paﬁem, 3 wobbhng random pattem, or a Wbehng specific pattern



20 a wobbling random pattern of pits. Alternatively, the first
transition area 15 maybe' -fornmed of a wobbling-si'ngl e pattern of -~
pits, a wobbling random p rn of pits, or & wobb g specific
pattern of pits. FIGS. 4A through 4E show exanples of" a pit pattern
formed in the first transition area 15 between the BOA 10 and the

| ead-in area 20.when pits are fornmed in the BOA 2s 10 in a straight
random pattern and pHs are forned In the lead-in.area 20 In a

strai ght randompattern. Referring to FIG 4A, pits-are formed in

t he-f t t .
" oeFI IGr ZB hef’é?ﬁr‘léa ?aﬂﬁatgé%rét %‘aﬁ&?&? ért%'agl?: lie g:{rl?)?g ‘r?];f Qr%&b%fu‘i%réﬁ%ﬁrﬂaﬁ@ﬁq

st rai ght raﬁ]ni’csm M@t@mnotméownmltsgmwbﬁu&nedm thefsd>4 10 bt a wiohbingtreedom
area 15 is FIG 4D, pits ate-formed in
the first nger{ '{Slrt%ér(lj gf;aggﬁai@ﬂ gﬁ&d@gatgét%r ai ght specific pattern.

Al ternatively, ps tescringdaboiierwhen pis am&mmedmthewﬂ@ohaatreahﬂrandqm

a wobbl ing_s I
Speci 11 & paetgf PEheEbia ApioiR deiint, MR ReAbRo Rorigh ol
15 i s for meth of BéAysbrbtomgbleantherB@ati®ern of pits. Al though not
shown, pits maybe fornmed jin the om fern
I nstead of a st gg‘i‘c{j‘ﬁ'ﬁ" ‘?“g’ﬁ{ﬁ'& rﬁaﬁgf\ﬁggerpl%@ge Fé@?ﬁ%@&%&g% H%a%ﬁ qagtem
ar gb}‘ or ”Edﬁh'ﬂbééled%ﬁbé@ abm}i@tm B@Adbtmayensformed phd webblimy patierreof pits.
Wo ing random pattern, In mation L ni n ent
oxanpl o BoROBR ettty B Brias efe il B B o bR AR at iy o ne
case- \(/j\h@r em@b%lﬁg&s’p@cﬁ‘ﬁlpﬁﬁ&m ori h@amﬂiﬁﬁn@&}ndﬂnﬁpaﬂepal ght bglaf tem has'
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wobbl i ng rando t i e forne
straight patt efh&% %@F‘% PEMPley a l?ﬁ E%%Q? g”ingg ﬁ%ﬂ‘e%ﬁtfﬁésmon
| ead- : n ar f%azﬁs lhétwéeﬁ\mﬁlk?ﬂgm@gﬁtﬂ@é ﬁﬁd-‘ﬁ’; £8a. DAVIrOIBhar8forafedn the BCA
exanpl es of _a ttern formed.n the fir tion .area
bot weerts t nd0 BrhskabaaiigiR et o sBsiornbd Indhe fh e 28 o i
t Ee :BCAd 18ant@nd ﬂsat@nst rmfghhg&c m SAD plté erofomnst ipithsfiat fafdioreded N5 in a
the lead-jn area, in.a n tter ri.n
Sh pits nPEEESiEe PREGHo Reteit  IG: T o i Breet ik T ki are
singl e pat §8ima siReiGR rahdgmtpattehG. Relerring toskiar 8Cfthe fied transitibreatenristis a
transition mellrrrgraarea Referring to FIG. 5D, pits are formed in the first transition area 16 in a
20  siraight 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 fransition area 15 in a wobbling random
pattern. -Although FIGS. 5A throuigh 5E show the BCA 10 where pits are formed ina
straight single pattem, pits may-be formed in the BCA 10 in a wobbling single pattem.
25 FIGS. 6A through 6E show examples of a pit pattern formed in the first transition
" ares 15 when pits are formed inthe BCA 10 in a straight specific pattern and pits are -
formed in the lead-in area 20 in a wobbling random patiern. "Referting fo FIG. 6A, pits
are formed in the first transition ared 15 in-4 straight single pattern. Referring to FIG.
' 8B, pits ars formed in the first fransition aréa 15 ini-a straight random pattemn.
- 30 - Refemhg fo FIG 5C, fhe first transition area i5isa mirior area. Referring to,FIG. 8D,
pits are formed m the ﬁrst transluon dred 16ina straight specific pattern.” Aitemahvely, )



15 in a straight random pattern. Referring to FIG 5C, the first

transition area 1.5 ts-a~ mi'rror area.-Referring to-F-G-5D, - pits are- ==

formed in the first transishion area 15 in a 20 strabght specific
pattern. Alternatively, ptts nay be fornmed in the first transition
area 15 in a wobbling single pattern, a wobbling random pattern, or
a wobbling specific pattern. Referring to FIG BE, pits are forned
in the first transition area 15 in a wobbling-trandam pattern.
-Al t hough FIGS. 5A through BE show t he BCA10 where pits are forned in

a straight,si - : ) . '
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wobbling random, i 10, the first transifi 15, or the lead-i

( When pits are formed in the BCA 10, the first transifion 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 fermed in the first

transition area 15 in a webbling pattern-so that the amplitude of a wobble can gradually

.25  intrease. - TR . _
The BCA 10, the first fransition area 15, and the lead-in area 20 may have either
an identical frack pitch or different track pitches. For example, the BCA 10 and the first
transition area .15 have the same track pitch, and only the lead-in area 20 has a
" different track pitch.  Alternatively, the first fransition area 16 and the lead-in area 20

s g ‘may havethe sams track pitch, and ohly e BCA 10has a different irack pitch. - Wiigh

‘the BCA 10 dndl hé lead-Iri atea20 have different track pitches, the first tranisition aféz i
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pattern. Although FIGS. 7A through 7E show the BCA 10 where pits are
formed-in-a~ straight- randompattern; prts maybe formed .in-the BCA 10
I n a wobbling random pat tgmn. When pits are fornmed the BCA 10 in
a straight randompattern 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. Wen pits are forned in the BCA 10, the
first transition area 15, or the lead-in area 20 in a wobbling
pattern, they are formed so that the anplitude.of a wobble gradually

i ncreases qg sgfgﬁ@gﬁées% thﬁsitsst%%ﬁbﬁ‘céﬂ g?afj@érl hdtEadd 5i5d&‘% sfeor Fﬁde)éa%p e,
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exanpl e, when a track h for_t
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secon ransi ti on area IS u |
area 20 andrangifion ama %ﬁa%ré %‘F’@é’%@‘h ﬁmgfe‘e?at%‘%&"‘ Bﬁ?‘ %ﬁgﬁgﬁﬁﬁcﬁﬁd
in each of dJaferm cﬁ%&s@sﬁ?ﬂ rafioni bﬁt@ﬁ@epﬁb ew&mshg@mau@ﬂeoﬂﬂs, @nd
t he user data -ar ea be descri be

f
t hr oughtsl @mbblggspasificPalpm ‘?fcﬂftﬁe‘?i'q\ﬁ%m@g 1 e‘ﬁ*r“é& E'E? gﬁgrr\aﬁyqlsa

strai ght pagd SEdbnadRMsibh Byl %5 éafwm@lmmﬁoﬁdr@a user data ar ea 30 in a.
fourth stralght %ttern t-he s

tion area 25 tra;’ﬂ%i%
of ' Stral ght s/ERgher Ben Ao egsishl ExlemRes b doper e st Sy
pattern, the straight specific pattemn, and the straight random pattern.
FIGS. 8Athrough 8F show examples of a pit pattern 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 fo FIG. 8A, pits-are formed in the secend transifion area 25 in a straight single
paftern. Referring fo FIG. 8B, pits are formed in the second transition area 25in a
straight random pattern. Reférring to FIG, 8C, the second fransition area 25 is a mirror

25 ' ared; Refening to FIG. 8D, pits are formed in'the second transition area 25 in a-
straighit specific pattéi'n. Alternatively, pits may be formed in the second {ransition 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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pattern of pits,.a straight randompattern of pits, a wobbling S|ngle
“pattern of pits; a-15 -wobbting specifie pattern-of-pits,-or .a- -
wobbl i ng random pattern pits. Alternatively; t second
transition area 25 can be amrror area. Each of the third and fourth
straight patterns may be one of the straight single pattern, the
straight specific pattern, and the straight random pattern. FIGS.
BAt hr ough 8F show exanples of a pit pattern fornmed in the second 20
transition area 25 when pits are formed in the lead-in area 20 in a

strai ght fandorwhén i 5%{3{@@@m&hg§?@arﬁé%[feﬂﬁ% égi. y%ablﬂgtpaaﬁaﬁﬁa

30 In a straight ern errin

fornmed in Tlhbg am’onndblmsarﬁsattth@amhtede pba Mbéiegﬁﬂﬂf@dﬂaﬂi dﬂ@‘ﬁése as shown
pattern. &ﬁéréﬁg to FIG 88, pits are fornmed in the second
transition"darga 25 in a strai ght random pattern. Referring to FIG
8C; the second: Apitaaﬁemlfmmw:aéhézsedosddaran‘aitimmarea&%whm thdeagt-ini avep £o is
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n eci fi,c For.
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transition area 25 blin patt formable so t hat
the anpl i t PRI %f%ﬁﬁl’@c %ﬂa{be&'é %Eﬂ'@\é@ Rhown in FIG
| . éAI Eé ;r ggt ég’-‘lltsg Wﬁ:g:}:%g gF%ﬁoW@@ 'ebmw;ﬁfﬂmof ed i thbescsriie
user data Grnsdioncres 25 uReBdTS Pag T Bre 2 At B8 o8t il pres 3 Seg el
be descri bgi to Havea Wobbfing ReRbi Satief éﬁd aatféighf rendsd paﬁefrhﬁespleem@fyl n
area 20 in a wobblin S|nle pattern, 4{5'%%})%”?& {rellgt{ |
a wobbl i ngRefeaimngdmmie {Q%lﬂg‘lﬁs %@"ﬁﬁ@g‘%ﬁeﬁ@ RIRHPO HeP e ! ag sépge
g; eg ggr ;”gﬁeﬁ? ;?E&Bhn@'tam@ QED@% aferforrﬁeds iriae gﬁéomF 2 sftion aa@a zzem

| om pattfern, ioO show exa
a pit pattersiohtsanam paiRRe Bewging to P%@a%%%‘? 8% “Q%etﬁm? ORAER '8 % iror
| ead-in afﬁ:%aZORéfé#nﬁ W@%D%%r@f&ﬁaea% ﬂfeesécemm&dnsmﬂn aph 26 1 8

h bbl d att
bat tem - r eSpaispans Peane: AbsiGRGTFPIS A be SN Ehe onpd BrReiiqfLares

second trapsid 4 ABbEIRBIe battdinSd Wablaiy réthdtﬂh @attern, or a wobbling specific
pattem. 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 formable so that the amplitude of a wobble can graduaily decrease as shown
in FIG. 9F. . '

Examples of a plt.pattern formied in.the second transition area 25 when the

95 lead-in area 20 and the user data area 30 are formed of a straight pattern of pits 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 sfraight random pattem, and pits may be formed in the user-data area 30
ln awobbling single pattern, 2 wobbling specific pattern, or a wobbling random pattern.

30 FIGS. 10A throtigh 10F show éxamples ofa pit pattern formed i in the second
transition area 25 when the lead—ln area 20 and the user deta area 30 are formed of

.;..- T
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pattern. Referring to FIG 913, pits are formed in the second
transition area 25in a lIs strarght'randonrpat~cn1~Referring to'FIG -~
9C, .t he second transition(agea 25 is'"a mrror are Referring to
FIG 9D, pits are fornmed rnA’the second transition at€a 25 in a
straight specific pattern. Alternatively, pits nmaybe forned In the
second transition area 25 in a wobbling single pattern, a wobbling
random pattern, or a wobbling specific pattern. For exanple, FIG 9E
shows the second transition area 25 where pits are 20 fornmed in a

wobbl i ng random pattern n pits are foropd jn th n .
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straj ght speg h&pﬁcﬁ@?&ﬁé ﬂ&erﬁaﬁﬁélyagﬁé‘hw%d’@mmhtﬂ% @ecc@ﬂdraﬁmﬁc&'l

may be forned -data area In" a wobblin w
pattern, aamelﬁﬁlm agu@qbbng singlepatiesy A wobbling @HEeM; R?étef'hﬁﬂﬁ qu{lqgesrqﬁamf'c

30 Fl GS. N ﬁ%gWE%%WQ kiessiond tRLLIOR kiR 2s WRerapils be

t he second r ansi |on when the lead-In area 20 and the user
data area t&ﬁﬂadmdimbﬂmgdﬁndqmpﬁﬁ@fg to have a straight random pattern

and 3 ypbbl | 19 AR 8RS ok 58 BBGRArkrionBRE£28 b Bbi Gardf

pit formed i ond transition area In a strail

si ngl e pat theymre EQi‘Ieblﬁlsnghafdh$:ﬂmPi@QB°f @Mﬁ@b@@nf%?%‘élv frquaﬁe ag Shey in
tran5|t|onF@§§F in a straight randompattern. Referring to FIG

| OC, the second ‘transition area 25 is a s mrror area. Referring to
FIG 10D, pits Whenttios lead-in areald anscbadser daia prasoi) aiedermssl ofipiis 3 have a

gte::glng h{ r ;ﬁgﬁl‘[ﬂ ngﬁ:a&@% ﬁ{ez%fcoﬁth hs&a@%ri él(r%&sslzﬁéléaéeﬁg%g?{xweg&ﬂg%maslee?f
r andomipat 8 etraighbsingle wetiemic gits peatiaight spegifia @aﬂem plopiised §H‘gg§t rapglem -
iobor . GSEERL SR LB 7 HEL0oPD e bt e
t.ransi t i onwabkling2sndam patigrbief pitg ;j‘dﬁefr@ttﬁeiy, the second transition area 25 can ba.a
mirror area. :

When pits ére formed in the lead-in area 20, the second iransition area 25, or
20 the user data area 30 in a wobbling patterh, they are formable so that the amplitude of
( | a wobble gradually increases or decreases. .

The lead-in area 20, the second fransition area 25, and the user data area 30
may have eithér an identical track pitch or different track pitches. - For example, the
léad—in area 20 and the second transition area 25.have the same track pitch, and-only

. 25 s tiser data afea 30 has a different frack pitch. - Alternatively, the second fransition
"area 25 and the user data aréd 30 may have the same track pitch, and only.the lead-in
- - - atea 20 has a different track pitch. When the ledid-in area 20 and the user daia area
30 have different track pitches, the second fransition area 25 is formabia-so that its
- . wack pltch can gradually inctease of decrease.’ For.example, whena track pitch for
“d0- the lead-m area 20 is *c” and a track prtch for the USer data area 30 is “d” (d:-c), the
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they are formable so that the anplitude of a wobble can gradually

I ncrease as+-shown. in - FI-G- 10OF. - \Wen -t he -l-ead-+1 n -area-20-:and:t he
user data area 30 are fogﬁﬁd of pits to have a wo I ng pattern, the
second transition area 2 ncl uded therebetween is*tormable of is a
straight single pattern of pits, a straight specific pattern of pits,.
a straight random pattern of ptts, a wobbling single pattern of pits,
a wobbling specific pattern of pits, or a wobbling random pattern of
pits. Alternatively, the second transition area 25 can be.a mrror

area. \Wien pits are.forpe he :

transiti ons%ﬂé‘i tagsitigh arez'g2$ ﬁef}m%eéJr Seogtg'?g%atr%ecg%g Fﬁh Q%%’%@Wﬁbease from
patterh, theysafe formable so that the arrplitude of a wobble
gradual ly incre ses or .decrease The ad |n

transition area QS’Pt'%ar*lH’ Phea \955’?‘3"3%‘? 5'6 gba%r @’%&UQ Eﬁqcﬁi@ﬁgﬁ%ﬁhe
i dentical bizagkt iRvdrtian @ dididbl aite atplirakig bt aiebs, e deast Bne ofewlanb isedivitiérbinto
| ead-in area_ 20 and the second trg g@t na et% é? hl? e' the sag'% iLjrack
pi tch, énda@m@“tigf?%a'@%racﬁ%{f“&g p BnokR.  Atrd UENSINgR afea s TLR0sH oy

, Al ternat b&ﬁl@én thD 8RR HIbLABAS tReS?émn@chHG? 1,2 optieal iFenmatioh atorage
area 30 may have-the sane track pitch, and

has a di ff Bregiim secaring fe Bte thigh embpAGienbaidh O et sad N drea s
data area 1g0naauf flidd£061he e dathicaltes and Hifeaeeanarobuansihé ad-n

area 25 1is orrra hat 1ts track-pifch can gradually increase
or decr easates 20:includﬁ%1ﬁﬁt and aprend subraieas Z0a AW 40 respECiVEy. i-ead="i n

anez}a( un' S ‘c aﬁ%ra?ltsfh f vl e fbéﬂ’fcld&éﬁ b'dﬂﬂ!ietﬂéér@ﬂ%r %AQ@ dn& théllead-in area

c), secon tran lon area 25 is forned

L
pi t ch can @Ba@déaetvyeerrtbeé%@emfar@aﬁo apd ﬂtedlseada*a,ﬁﬁe%’é@w cﬂ’ie i %"{f Bn
st or age rreﬁfslg g&{dﬁ Pehskidn al'y6%@%%%@%65&@lméﬁt@ﬁﬁﬁuaﬂﬁpphﬁd

i nvention nto a urallty of areas, at |east one of
is divi dedtoﬁleeeﬁsﬂ%iﬂm aleapi ty of sub-areas according to function. A

third transiti Oétﬂfﬁﬁaﬁiﬂdﬂﬁjeg 996 el UB$Petweln &l Aetard &%ﬂ@%ﬁ%reas 20a

Referring to Fl e optical Informatiqn storage

accor dilag. Bod P20 of fiierldadifaen #8nt Hereinalisr, grilipatier forad |irb?ﬁqlf}ﬂ‘f|ﬂﬁﬁj@§t
the BCA 19mdts§§orla§r"%$ +r@a§ﬁ§§‘a39 oob Qﬁd Hﬁﬁﬁw@%’éﬁsrﬂﬁrﬁé‘reﬁ@? vl de HBétnbed in

| ead- out are n area I ncl udes first and 9519
sub- ar eas 2setandetaibb Theé"gﬁj@@ﬁﬁ@@qaqﬂ sub—areas 20a and 20b are formed of plisin a

straight pattem and a wobbling pattern, respectively. The straight pattern may be a
straight single pattern, a straight specific pattern, or a stralght random paitern, and the
20  wobbtling paitern may be a wbbbling single pattern, a wobbling specifig pattern, ora '
( wobbling random pattern.
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-pattem, respectively, will:now be described. B
55 .. FIGS. 12Athrough 12F show examples of a pit patten for the third transiion
araa 27 when the first and second-sub-areas 20a and 20b are formed of pits to have a
straight random pattern and a webbling random pattem, respectively. _Referririg o FIG
424, pits are formed in the third transition area 27 in a straight single pattern.
Refamngfo FIG. 12B, pits are forméd in thethird trans;ﬁon area 27 in a straight random
e 30 - Fpdtiem. Refemng io FIB. 12C, thé third transition ared 37, lsa imirror area, Referring
to FIG. 12D prts are formed in the thu'd transutlon area 27 m a s‘trarght speclf‘c paftem
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o Atransition area may be included both between the BOA 10 and the
| ead-i.n- area - 20 and between the |ead-in.-area 20 -and the yser data:
area 30. The principle oft first and second tranghk!ion areas of
the first and second enbodi fents is equally applied' to these
transition areas. Athird transition area 27 is included between the
first and second sub-areas 20a 15 and 20b of the |lead-in area 20.
Hereinafter, a pit pattern forpned in each of the first and second
sub-areas 20a and 20b and the third transition area 27 will be

descri bed A@Eragfg\f%ﬁ} ﬁ@ssﬁiﬁk%lfo rr{-gaqnftl# $ird @H&ﬁ&%‘r@a %W@c‘ﬁll § @Qd

20b are fo mandavvo
respect i vepatter] meblvlmggqunapatmm, tmswwbhbliag spesifig paitens I‘(@Xp@PlGeFlﬁ

obl g pia B fig B Bofiuiharfl 20 WIEAL IS ARIRMRR LSl pAg ok 20
speci f2i79]c ppéﬁan n, Waien pits md:l’ol'rhettgmrthe theim trasition areaT2iBintehivobblingpaiem, on
then the T PEErSRMeBEshd e he Bneloe st SHHP B I ERT T IR SR R lrerse
Eg:,/vebg Zte g}?irrlgﬁgcb w;tiﬁthmdaﬁszit;wtb@ﬂegmﬁafmmablgﬁaggﬂ[n@m?mdtﬂem of
pattern fopft %%%@WP&W!&%%WP“ "é%' é\m@r{nqrﬁ%sqq B@%qgkd
sub-areas 20a Weﬁ%%@aﬁ&éé&ﬁd@hb@ré&m dlﬁ\@béaresctrhwdgﬂbitﬁaﬂmma
pattern and a wobbling ran Ref.errin

d
P o oA WP P TS U HeH T FesPerty o0y (e GV raasipp 4rad 27 °
str a(' -9h§  SinBRid8d &?etré@éﬁneen el ek FbmeddCott &azgm Binglel fisitent 6f giie] aetaiyitt

the third transitlon area 27 in a strai

' pat t er n. : SPERETCARHEHYOR RIS elraighicandara pg@?ﬂw% Pﬁ% éh\@ﬁ?*qulaa sigplepafem.of
i Tiirror apgag wd%%ilﬁé Spdific ﬁa‘ﬁeﬁ &pﬁ%zﬁ a w@bﬁimg@éiﬁﬁn@pﬁﬁh ofpitie third

transition. area 27 in a strajght specif gattern 14 Alternatlvely

pits may bAltemativel, the thisd repgiion ‘?’PQI‘?@ |rf"'?‘5bl?1e MIFOrAeR 3 wobbl i ng

single patter HWh%nw@ﬁﬂstékm ééﬁaﬁl@ Bubardy T0a Ad 20bvra bbihfrrheeod ;iwsc:o :
pattern. For example, FIG

h
Wher o B t ShaveA S ok patiat theBigY ?rﬁasm%f%ergﬁwzgdaﬂv%%ﬁﬂesﬁﬁs@'eﬁ?{rﬁ MR

formed in ekt é@trhbﬁf@hdlé Péﬁé\ﬁ%’# pid, d ﬁra@bm&bédlﬁd@t&ﬂi biyite, a Straibiety
are formable so that he anp

e ca dual | ea
or decreasén Oma@%&ﬂ&ﬂ‘@ at’“ﬁéblﬂﬂﬁ ?’@9'? Pﬁﬁ%’f‘t"f Bl é‘r"é&b%?éj?%e%@rﬂ?&ﬁfrbg
of a wobbl hig of aRAHPBIIRPEHEMR pRiterPaflpitsS OAkdrAbtvelyetharmitd trathitiopfarea 27

wobbl e can gradually increase as shown in FIG 12F
may be a mirfor 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 atea 27 included therebetween may be
formed of a straighi single pattern of pits, a straight specific pattern of pits, a straight

-rendom.pattern of pits, & webbling single pattern of pits, a wobbling specific pattemn of
pits, or-a wobbling randorn pattern.of pits. . Alternafively, the third fransition area 27

25 --may be amirrer area. . .

When pits are formed in the fi rst and second sub-areas 20& and 20b and the
third fransition area 27 in a wobbling pattemn, they may be formed so that the amplitude
of a wobble gradually Increases or decreases. :

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

- 30 described apgve; Howsver, the BCA 10, the user data area 30, of the lead-out area
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When the first and second sub-areas 20a and 20b are fornmed of pits to
have.-a - wobbli ng—pattern-and a -stirai ght” pattermn;:sfespectively,:the .
third transition area 27{$ﬂ I ncl uded t her ebet ween. be fornmed of a
straight single pattern of 'pits, a straight specific pattern

of .pits, a straight randompattern 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
a mrror area. Wien the first and second sub-areas 20a and 20bare

both forne e a

Cransi 1 orc ey dp et dyded BT CL Aes ol Bibast Pl crea ey,
si ngl e patiefonmet bptwesn twoswdjzmeoiaubspeas.fi ¢ pattern of pits, a
straight, ran 1 3{ rgc! ﬁec@}uﬂ Rl %rea% Oérﬁ%bémd' aﬁ‘ldﬂla?h@?ﬁ‘ér%ﬁtfbn%freé)ﬁ S,

a wobbl i ng spec |ng random pattern of
pits. A temaghavebmerrahéderiﬁcaldraokmsm oi diffsrentiackrpitchay. beorexamplecthe

. 20 the first

Fored o TRt suty o8 and e i AR sBHY aR Aonaing senE MR et 2hd only
27 i ncl udeghetdRonebQinigea mmab@ dlﬁ@‘enﬁcbokfpstahsth%rgaﬁwew, tiwgl third fransitionn

f t t ht tt t
Fantom pat B@REIcANING SScerd AP Q08 Ay By oo s only it ng
,SAI pteCI fi tc pﬁflflﬂ-ﬁfe?hﬂfa haﬁléd aiife:@natre{zukt;ﬁtbh.n gwihien titofirsbatd esscntl spb-taseas 20a
ernatl ve e L. r ransi on ar
en it Sl 2t e T EAaK RiGhom ok G Sonslion TbLET Pigy Be folpaSpift
and d ”ﬁ]ﬁtg""‘i‘?{&“%ﬁ :gﬁ%u@ﬂ?mc?eésb Rr dewéb@ I dff@r}elalamwenwhednayranhpﬁdmdor
SO a e a | ua |, NCI e
ot eas e, s SR EPE IRT nd A UaPE BN i Lt copd PUB(RESs ¥ (o)

two sub- ar gRxREFARIRA aroa 30 I¢lfREH b6 thalie track mmgrauwiymm from
the user data area 30, or the |ead-out area 15 40 may al so be

di vi ded i nis ta'fpl urallty Sub-areas. In this case, a transition area

may Dbe formed RefwefitolMe, @nm&msw@bbaﬁd@m bfasécoadintgfmﬁmmding
sub- areas 20a and 20b and the t G’H"\e Siti

ei t her 1an BYRiepmiasaprdingde I@"[ﬁ“ﬂwmﬁ’“ BRI '?Vz?@ﬁo'bl tTé}?n%*’aqus includes
exanpl e, Er?@coréznbh‘éa?ﬂngsﬁﬁt BIRa2H dortiiet 260.t Mihetretordmgirbading aniet0®R7
have the same track pitch, and onl %_0 S nd %urb ar.ea %?um%o%at i
di fferent witesidgha mﬂd/sau "?@?OHH‘F‘?S\@?/ 'E"ri%wf'% e ?%9{95"@“6
an mformaﬂon storage medium.
As described above, an optical information storage medium according to the
20 described embodiments of the present inveniion includes a pluralify of areas, and a
transition area is included in at least one of boundary areas farmed by the areas. For
example, a fransition 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 dafa area 30,
and an ared between the first and second sub-areas 20a and-20b. -Apit pattern
25 formed inthe iraﬁsition area may be the same as that formed in the area thatis in front
‘of or at rear of the fransition area, The area in front of th fransition areardenotes an
‘area that is closer to the center of the storage medium than the fransition area. The
area at real; of the transition area denotes an area that is moré-oufside than the
transition area in thie radial direction of the storage medium. -
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area 27 and the second sub-area 20b have the sane -track pitch, and
onl'y the first 'siub-area’20d has a di'fferént track pitceh. “Wien 't ke
first and second sub-areasf30a and 20b have differ & track pitches,
the third transition area 27 may be formed so that 10 its track ptch
can gradual ly increase or decrease. For exanple, when a track pitch
for the first sub-area 20a'is' "e" and a track pitch for the second
sub-area 20b is "f' (f>e), the third transition area 27 is formed so
that its track pitch can gradually increase from ,'e" to "t".

Referri 39 t]? FI @hgbﬁticaﬂ Wrddrendtion stosge mebigncé@cd'rcaggiarmn%ﬂzscﬁbed Con
a' recordi ngfreproduci is systemaccordin a odi pent of the
present i n%@'}'ﬂoﬁwn St ﬂ&ﬂﬁﬁﬁ%ﬁ%{ﬁg@ﬁ%ﬂ?@lw&%& C‘%‘#@&#‘Hﬁhaﬁwgﬁﬂﬁ' i t
100 and a @epiltebtiayerd00. 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 nedium As described above, an opti cal

i nf or maki o fiRfREBIFRERIYM according to the 20 described embodi nents

of the preSent rnvention includes a plurality of areg&, and a,
transition areafsgieperthedbgvedhaeplicaaiforpalion slopmasnasiymAceardlingp fegy
by the are i HREH Ik & BRided iMtH @ of Bredb

| east one g S%'hbeg%gnab o‘t%)iet vvetga%ftth%? %@héAﬁTgégr?gqt hgi | ezlilg- ?n‘#g?gg 20‘,‘ an
area bet weancording 1o Bagtiomonplerose aas @ kaneitigs area ig iickidgd bgtwren tWoand

an area'"be ' i F A REGR < Bftor géieraitdnithie.
pattern ZS%p%r%er%%?lgar‘g't F{Zﬁ'{s’r ansiti oﬁa@?@rﬁgﬁ a?%g?\gangr as t‘?lat_n )
formed 1on e, sinea theheptical isformatiarosierage srediim gecarding totherpiesent invention
transition ‘&?Eis j Apsibld TS Lies an
‘area that P?Q; C osge]ﬁa?c!)se‘?’ﬁgﬂﬂéﬁégnn?@@ngﬁeéf E‘Zsé‘é or ageé \Qn@d%%%tg (hi?ril‘et he
transiti on infowastioniséorage eedl® rear of the transition area denotes an
area that-7i s npr S| : Lok d 1 ' i

di rection of thgﬂg%%%%ﬁ%@?ﬁ%%ﬁfs%Elﬁ%ﬂe%%@%%ﬁﬁ@*%\#ﬁ%%nﬁ%ﬂiﬂ?ﬁ gge.
medi um accdegtringdt hetesatb inventnads neblisgtadie thedisslogadeepbedimants. Rather, it
i nventign LA Uit it b ' ' .

I ayers.lgs I'n %?@#}éﬂ%{ﬁﬁﬁﬁeﬁ@%@ qsﬁﬂlhggﬁ{agg_g?/@? y{yﬁgﬁ ?;pdi iih)(':fgtlgge“

i nf or mat i orendiodineeyds wittouttepertiog fomdhe eriniples aad epiibeldhe kysaliare Hisscepe

the presenty | AaNL @thekibythy oififs bitl feft eRlihRhisl y Of areas
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according to function or purpose, and a transition area is included
between two adjacent areas. Thus, data is snmoothly reproduced at a
| ow error generation rate. la Also, since the optical information
storage nedi um according to the present invention provides standards
for the transition area, it is conpatible with existing optical
information storage nedia. Al though a few enbodi ments of the' present
i nvention_have been shown and described, the present invention is
not |im t3&Ehatis clameediisscl osed enbodi nents. Rather, it 1s would be
appreci ated bythose skilled in the art that changes nmay be made in

t hese. .. enbodi nents w thout departing fromthe principles and spirit
of the inventibn, tAeopti@pmforofatinditolnge medmii cuathrisingt he cl ai ns and
their equivalen%s. 17.VMat(E§M§[ained is: 1. An optical information
storage medi unf REVIHHEIERS2 urst cutting area (BCA); a lead-in
area; a user dalad-aff8;; a |lead-out area; and a transition area,
wherein the |ead-in area conprises a first sub-area having a first
track pitch andussrdgaésad sub- area having a second track pitch
different fro > fi ack pitch, and the transition area is
provi ded betmg%%g?ﬁ%hﬁg%g%&sub-area and the second sub-area. 2. The
opti cal i nfornatamsniostassaage nedi um of claim 1, wherein disc-related
information is recorded in the first syb-area. 3. The tical.

| or mt 1 on ¢ SPEE8 Bielirhih P cphiies 8 fiitar Erire dovipae e itch pitg e
transiti ofcedd@ablded N impRc@fl R plith iffetehafibmRthd Rt trdk pllaR, @At i cal
information storage nmediumof claiml1l, wherein a track pitch of the

transition ar e {ransitipn aemis Py idaddetess e fisbuk-a5ta sl thesecomdesubrac al
information storage nmediumof claim1, wherein a track pitch of the
transition area gradually one of increases and decreases fromthe
first track piZ.ch tThe qitealsistoomdtion stotagpimedhum of claim 1, wherein disc-related

information is recorded in the first sub-area.

3. The optical information storage medium of claim 1, wherein a track pitch

of the transition area is the same as the first track pitch.

4, The optical information storage medium of claim 1, wherein a track pitch

of the transition area is the same as the second track pitch.

5. The optical information storage medivm of claim 1, wherein a track pitch
of the transition area gradually one of increases and decreases from the first track pitch to

the second track pitch.

6. An apparatus to reproduce information stored in an optical information
storage medium having a burst cutting area (BCA), a lead-in area which comprises a first
sub-area, a second sub-area, and a transition area provided between the first sub-area and
the second sub-area, and a user data area, the apparatus comprising;

an optical pickup to emit light to the optical information storage medium; and
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6. An apparatus to reproduce information stored in an optical
information storage nedium having a burst cutting area (BCA), a

| ead-in area which conprises a first sub-area, a second sub-area,
and a transition area provided between the first sub-area and the
second sub-area, and a user data area, the apparatus conprising: an
optical pickup to emt light to the optical information storage

medi um and 18 a control unit to control the optical pickup to read
t he i nformati ohcented agititp contgol the ppticab piskey tarcad dhet néormgten stated iarthe,
wherein t r first track pitch and the second
sub-area ﬁ%tsgdtbhazga%}eagg%!i&t?gggér&itch different fromthe first track
pitch. 7. The wab@aimathmﬁmfsuh:—hmamaﬁa fiskretraek pitch and el sated Jubfapraniadsithn

is recorded i -a . The apparatus of claim®6,
wher ei n aselc?‘?é&{a tE%dB—? r‘?“r‘i é‘ﬁgﬁttrﬁ?}(%ﬁc@a is the sane as the

first track pitch. 9. The apparatus of claim®6, wherein a track pitch
of the transition area is the sane as the second track pitch. 10.
The appar atus of cIEi%WﬁfaWﬁé}féﬂ%meﬁ trhgedin gise-etlated infpranatioans fecprgad in
area graﬂt}g1 pdi ¥ 19 i ncreases and decreases fromthe first track
pitch tot eseco track pitch. 19

8. The apparatus of claim 6, wherein a track pitch of the transition area is the

same as the first track pitch.

9. The apparatus of claim 6, wherein a track pitch of the transition area is the

same as the second track pitch.
10.  The apparatus of claim 6, wherein a track pitch of the transition area

gradually one of increases and decreases from the first track pitch to the second track

pitch.
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