OPTI CAL | NFORVATI ON STORAGE MEDI UM Techni cal Field The present
I nvention relates to a read-only optical information storage nedi um

I nformati on recordi ng/ and reproduci ng net hods, and a ‘

recordi ng/ reproduci ng apparatus and nore particularly, to an optical
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I n part!ﬁfcﬁﬁa&&?{ a%%f%ts of new storage nedia have to be devel oped
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exi sti it or age, medi a. As shown in FIG 1, a conventional
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met hod so asTh® abops-mentions apiidal linfosmaidnmadidrareetandardized and compatible
with one another, rendering them economical and convenient to use. Attempts fo

standardize storage media that are not standardized have been made. In particular, the
formats of new storage media have to be developed so that the new storage media are
compatible with or consistent with existing storage media.

As shown in FIG. 1, a conventional read-only optical disc includes a burst cutting
area (BCA} 10, a lead-in area 20, a user data area 30, and a lead-out area 40. [nformation
such as a serial number of the conventional read-only optical disc is recorded as a bar
code in the BCA 10, and conventional read-only disc-related information is recorded in the

lead-in area 20.

Disclosure of the Invention

The pfesent invention provides an optical information storage medium which can
maintain consistency with other types of opfical information storage media and prescribe a
recording pattern or recording modulation method so as to improve compatibility with a

drive.



Addi tional and/or other aspects and other advantages of the invention
will be set forth in part in the description which follows and, in
part, will be obvious fromthe description, or may be | earned by
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According to another aspect of the present invention, there is provided a read-only
optical information storage medium including a plurality of areas in which data is recorded
in the form of pits. The pits in at least one of the plurality of areas are formed by a
recording modulation method different from a recording modulation method used to form
the pits others of the plurality of areas.
The plurality of areas may include a burst cutting area, a lead-in area, a user data
area, and a lead-out area. A recording modulation method used in the burst cutting area
may be different from a recording modulation method used in at least one of the lead-in

area and the user data area. The recording modulation method used in the burst cutting
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area, the lead-in area, and the user data area nay be one of a RLL
(d, k) nodul ati on nethod and a bi-phase nodul ati on net hod. At
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using one of a second pit patterm and a second recording modulation methoed. Only the
second pit pattern is used tc record data in the at least one of the other of the plurality of
areas when the first pit paitern is used to record data in the one of the plurality of areas.
Only the second modulationt method is used to record data in the at least one of the other
of the plurality of areas when the first modulation method is used to record data in the one
of the plurality of areas.
According to an aspect of the present invention, there is provided a recording
apparatus for use with a read-only optical infformation storage medium having a plurality of

areas, including: a recording unit which records data on the plurality of areas; and a
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controller which: controls the recording unit to record data in at
| east one of the plurality of areas in the formof pits in a first
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readi ng uni tAdc@rdif@f@Qh&ﬁeﬂé‘é@c?Pfﬁ? pred&it ievshtioh, theee fsi grétided a recording
e
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according fo a first modulation method, controls the recording and reading unit to record
data in the form of pits in the others of the plurality of areas according fo a second
modulation method different from the first modulation method, and controls the recording

and reading unit to reproduce data of at least one of the first modulation.



FIG 20 illustrates a pit wobble having a specific pattern; FIG 2E
illustrates a pit row having a random straight; FIG 2F illustrates a
pit wobbl e having a random pattern; FI GS. 3A through 3D, 4A,

and 46 Bﬂéf%&ﬂé@@omaémév;Q,@g pits formed in each area of an optical
i nformation stora I um accordi ng to,an enbodi nent of th ?ent
i nvention; st il Airaies theoxpr@IATaGre 8f a erprentionalyres tﬂnhbﬂ | frformation
nmodul atg 6}? gﬂ# FIG 6 illustrates the overall structure of
an optica or maf i on storage medi um accordi ng t o anot her enbodi nent

of the preséi® 2Aileatraten;a pit row hfigsa sihgle FtRaigaipatiaid; 88 il lustrate a

pattern pit ach, ar f I nf ormati on storage’
medi um sho l(%?#qu@s{r%tega P"“’"Eﬁ’&% 'ﬁ?g@be tgerli recordi ng pattern
of recordi nm@mcﬂlusfr_af@sla’lplt rcﬂmﬁamngamﬁe@lﬁcrstrb@tpatteml i nformation
storage nmedi_um shown in i's a schematic

i |lustrati oﬁlﬁfzgllk@ﬁéﬁ%l&h@ﬁ W@bpl@dlft‘fﬂgga ﬁB%g%Pﬁ%echcor ding to an
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of the presé&hB. Zhilastrates a pit wobble having a random pattern;

FIGS. 3Athrough 3D, 4A, and 4B illustrate a pattern of pits formed in each area of
an optical information storage medium according to an embodiment of the present
invention;

FIGS. 5A and 5B are views for explaining a bi-phase modulation method:;

FIG. 8 illustrates the overall structure of an optical information storage medium
according to another embodiment of the present invention;

FIGS. 7A, 7B, 8A, and 8B illustrate a pattern pits formed in each area of the optical
information storage medium shown in FIG. 6;

FIG. g illustrates a recording pattern of recording units, run-ins, and run-outs in the
optical information storage medium shown in FIG. 6;

FIG. 10 is a schematic illustration of a recording/reproducing apparatus according to
an embodiment of the present invention; and

FIG. 11 is a block diagram of a recording/reproducing system according to an

embodiment of the present invention.

Best mode for carrying out the Invention

Reference will now be made in detail to embodiments of the present invention,
examples of which are illustrated in the accompanying drawings, wherein like reference
numerals refer to the like elements throughout. The embodiments are described below to
explain the present invention by referring to the figures.

An optical information storage medium according to an embodiment of the present
invention is a read-only optical information storage medium. The optical information
storage medium is divided into a plurality of areas according to function or use purpose. A

recording modulation method or a recording pattern used in a portion of the plurality of
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made in detail to enbodi ments of the present invention, exanples of
which are illustrated in the acconpanying draw ngs, wherein |ike

r ef er engread WBiffatent b4 rdddrdiRg rddifatRInafettod dri reeeRing patlére used in the
enbodi nents are described bel ow to explain the present 1nvention by

r ef er r i igaiyng Rertanfiiae plurality of ageagpt i cal i nfor mati on storage medi um
accor ding 1 o, 2BeEURAIARR0L, Ab dofitaRhRRakon BERRId MBdii B diiadd Ritb b
optical informafion storage nedium e optical” 1 nformation storage
medi um pleralityofdrdas aceordinglia furdtion coluser Eas exampled aaghownfiuhtE.iletheor

used | rPHaLporbiRgn sidtdag i oS SRCAT 0.2 1gRRTL At 2y Geta area
recor di 3y amedleatict ared HAARS, Bathas pscdirdet] 88 bite every@bdrd on tHecoptical
rerralnln% portion of the plurality of areas $Cl‘lbéj

i As
above, ipleEmgien slaragemedivini Bholbebrags. Halh feerdan @ha 1 SR A 10, the
plurali [gé(%%a@fef(ﬁ tRE EQ%L(H&[!? aF% SN BB Ié’éd—HéleareEQf(?i. mt@hrggg-ogly

shown in the optica ormati on storage me
BOA 10,opdicakiafbrmatian etorage mediseis donsistantositiss recordabieloptidaldnformatien

40. Al's data i.s r.ecord as_ pi ever ywher th i

0t or e e Ry gLR R e RreBolRar erphuE WarBlbsi Bnalle Bl tg reqygebe
i n the dytbaliBforfr@ioh ettagd ndfan 20, the user data area 30, and the

| ead-out area_40. Thus, the read-only optical _infgrmation sto&ng

medi um i s cdRfrMagaR ofia PRl PERBRHEL erdEformAfien MierRGmMeRbMAGE
medi um 1@@&@@6.3 %fc'aﬁh@ thSBerIRSlisascoaRa R Amehﬁltﬁé BEYE O/ WORE R (08
cal 1 nfor I um I

recor dabl e Optl mat | on storage_ne r nfprqatlon_on a
seri al opiieskinfasiatine styvage nledium oelatad) infognatiang eopy grajestion information, and

i nformat | [ i i -1 . i ' [ .

D s eioPn P8 e edid B8 1 theb i (P SEMARS, ik i Bl i hation

i nf OL nﬁhd:loges m'ynatbbgtoecmie@ypé oﬁ@}smageﬁm,edmml sad? he a&rbcca']gableec&m, adeife-one
in the |ead-in area, 20Q. For ex e, the disc-rel ated, i nfornati gn

ol uadiSE S Greateal SRenorTahgr on the BumPar 6l fEaRlg layBts, HiDgiation on the
recor daBtérdiiPspeatt, bhe iffofnatichCon e fz¢ 6Pe@de/ di sc, information on

t he nunber of recording layers, information on the recording sPeed

and i nf or mat@@answlicaldnigrmation storrgemegium according taangspbediment of the

| nf or ML L QI SAURIBR, SR gbﬁ@ffsoro%es it 8r Pé&oﬁ‘dmgﬂid@ﬁa@afm PEIPUESE M the
|nvent|0n, patterns (0] pItS ormed I n or recor I Ng nND ul at'1t on net hods
used i BCAE0Bt& 1&ad-in Area 25 dhé nseirdata 202a Bhandkibe ldad-aubarea 400aredlifferent.

the | ead- out i f . inf.f

the bree f o Tt e Bafiadls b Hhls fomngd in HRTBERY i baBh LRI S the user

area 3Qiat?ad=,jat B@,fdrﬁiatﬁe(bwd-taﬁmeg%wwéﬂ[IbetﬂebsdEZchlcl.} Bedexd??pleemrrfmﬂem ohgits
it 1 I N . | ren ragm \

Pt or Heaed sl e TR0 anty bt FIerehigiarn e Bt of REs ki g gagn area

30, andzdigee b%ghéié'br@dﬁ@ aﬁ]@ thEE&d-oli@reB A0l Gére0ihd hittaph bStHeQsidEdrmed in

t he BOA may be a straig it rowor a pit wobbl e. A straight pit

row hadhpiBGA 40 maesiaisiraiaht ph sevier aritivellele a Astraigh b rewres pistasranged
arrangeg égla?%ﬁ’{@né@faghﬁrg pit wob Ie-rljip])é*;st @%téﬁér{;be%fin%{\?a\?éffﬁh.ght pit row and

the pit" wo e a single ern, spe ICc pattern, or a
random pat t efhe pdtteen of tigl straigtittpét nowr axcbtte pibweblpatmay be arsingié phtteint a

of length nT are arranged at requl intervals. re, n denotes.,a, .
it ur 2SR SRS oF SBHOR BPAEE 1] e SRR AGErS oHbPAEARIE L Tenyats of
shown i|8ndth@T 28 arfdiRedidlsbguiRahicavls OHerdleh 8bRhdtes Bt nAdital hawberasd T

to pits of the sane I'ength arranged in a straight row. As shown in

FI G 2Blencirs bieminingamidengtbi Rdiexpmplavsisishewndndil@. 24, tpsingle pefem of
sare | %Hg%ﬂa%hf Bﬁ.’%ig réfarsatovﬁféet;f%énaame length arranged in a straight row. As shown

in FIG. 2B, the single pattern of the pit wobble refers to pits of the same length arranged in

a waveform.



The specific pattern indicates that a sequence of pits of different
| engths is repeated. For exanple, a sequence of pits of |lengths 3T
and 6T nay be repeated. Here, a sync pattern may have pits of |ength

9T. As showThdsddfic patterh fdicates iHdta mhteﬁc@oqbrtédsfamérem Ighgthsllé row
refers to specific pits arranged in a strai %ﬂf _r_As (rhO\ann cl:'-‘l
2D, t heepgateds iForgxpmale sosequacy of Pipsbieadine ang G Y4 fepepiads Here,
ar r angegl i, ﬁag pﬁwﬁmj fve pits of réﬁ@h AN MR ﬁ@e@é%@ ép%cﬁbtp%tteifn of the

dlfferent I'e S arrange rrregul ar intervals. For exanple,
shown i straight. pitbBw refwartcaaplemfﬁpatts em‘angﬁd mraestsalglahrgm Pmahwm/wanéGeEIa, the

to pits_of. |ff ren n arr r dom As
shosm |§Pq§f @paéém 9{1@6 ﬂa%ﬁ‘?‘%?@égﬁ’ eosl% s?\la&g%glrﬁgﬁvg 0O pits
of differentThergidom patt@nger@rs o [ﬁtslﬁ\tﬁff@ém |ahgmarmlz@mged at lrreglaietrSnter\@[s
formed in one of the single ecific, and rand

S a1 GHEOTEETIRIGY 2 SROWIG [ S etheBadeP Rateding! e adales Rk e felegs to pits
the pit f"&?ﬁ*?é}leﬁt lbﬁgﬁ‘@%r@@ %8“ iar'?tr‘;a@erﬁ eaféﬁ’réfﬁﬁni NA& sHoWA Y BIE. zFa%%ﬁdom

fromthat used 1 n”the In area 20 and the user data
ar ea 3(0pattern of tHerpitieobible refess tohpitenofi diffete® leagéhsginangead én asvavefirs ah
t he si attern of the straight pit rows in the BOA 10, and in the
random%&ﬁ?'g'rn of the straight pit rows in the lead-in area 20 and

t he _UfS_er dat mtsaa:ear?ﬁﬂﬁd Hﬁorsér@mashgﬁé Gpedffic, amc:1 mnénCyAn b%ttéms oethe stLaid;‘rﬁ pit
SpeciticC patterno the stral It Fows |1 n e n .

r andom 9% 889 e ginglee SRESGIHS, gwg ran omQRatterns @fﬁée PEé[%PbIb# %@ﬁ%&ﬁd Pits
the “S‘J’é q@r‘rﬁ’ecﬁfn%ﬁ@@rerﬁ%aﬁ@ﬁ?ﬁ‘@rﬁ tRA1Ban tiS BEROWNIN! te iEdd-inHtea Ql)ta%d

may be rmed in the signal pattern of the straight pit rows in
BOA 10, thanger datararea 8dom pattern of the pit wobble in the |ead- |n

“andom pat t drAeil eraNaNA ERS, 3 e BRI Btpe S Bafdfiriie ifion

of pit piblolsisda theB O ¢ uaid iy tide carelese patternrod teasteaight pit roxn}dernethe ead-in

2" G111 citeR 0 e Eoh e BT BEo SHBUN Fife SBPONBeN o PERIOIRE
and t huspeRifideicttehesf hestiaidhtibatob & 8RIBCA 10TRAE &dthel rhnd@mcba@@rr)/oﬂmea

is recorded in the single pattern, a DPD si naI i s not detect

Thus, |9rifadght§ltd§t!§’§ in theclepptin geas aeamﬁ)ysqredaﬁéapa %V@§@90§reﬁea<ﬁ@ple as
present HTBNSC, bitd qa%g}fgffgggé@ﬁﬁrhggggar}gbﬂanmé strh ﬁP' ¥ figin the

only a ocusrng serVvo. does no ect the
BCA 10.BCA 16t had inhedrandam pefiiewnof inemitgoblaan the leagin a@a %Q amdthenuser
pits ar e

necessa‘r?&£ Fé%%(()a Fhé\gﬁ?%é %g‘egg‘{rst%‘mf&és P%rHrbZns Eﬁﬁ?r}&ét a fg%«roggf%gf ghown
f rom t He AIGABD; an ampliiuzie, oftpﬁteval:ﬁﬁes nhaly graduedly e cremsd drfircreasal - out

area 40, but not the

BCA D had. As af
exanpl e, i (4613 B URGKRGREEYS forFra PR [ periormed4cap RS fi9

row i n différeBiA pHase dfetedt '('DPD";’ NGRSO TRE DR thethod R&ndWhabBBthu 4 détarrfed
or the random pattern of glt wobble in the |lead-in area 20 and

t he usegesgeplipmihesedis omitteasr nafgarspRly data is raegrde in Byentlglepatiaen. a DPD
random g @H! 7 Ho@det%ﬁgd.; iﬁﬁ%\/\gﬂb rg'c%sé,ﬁﬁ(e B'ﬁ?etﬁ&d\caeﬂdozt 4. 6wever, in

randomp ern e|n ad|n ar or the user
dat a artha pBéBeriHerrmodlmemﬂ. trforanatiohaecerded in theeB CAns oradoeing onlyianfochging

cont a1 ri: TReRarE; Bl 9E5 PeliBa ke ray Ared s bic! b HhefuBRls B Boown

are forigehts, BA gef é@d 8Dt aRhdugbapitsdraForinted hﬁh&@ﬁqglé)paﬁém ih wlscmo it is

area 20, and the user data area 30. For exanpl e, _.as shown in FIG
pits arotnecasssneio use e tsad@@swm dsrp esultiréaiais eagablegram rﬂaﬁ\}eiaﬁ m area

the BCAthe 1 difa GROSISON A 8118200t Hi2ad] BB b BERY! Bifd e DPD

| ead-i narea ompa e pit wo
user dahathatea 30 Alternatively, as shown in FIG 4B, pits are



Bi - phase nodul ation refers to a nmethod of displaying data dependi ng
on whether a signal varies within a predeterm ned period R For
exanpl e, as showmn in FIG 5A when the phase of a groove wobbl e does

not change VAg Shdther @t=aAisie opitd Medomesbloth fAe ranbbm pateneof Bie stsight ail row
When t he phase of the oove wobbl e changes th| n the edet e ned
%'19 |ra'?§ﬁ3§§

per i od WiheBE#A 18, angdn tne rangopuaitern OF Bieiraigi iy gidh ern of
rmodul attp@ ﬂWéHPJ%jLHtﬁe?eéHifnh&Qa% érﬁp@wsagdaetaege@emﬁama eha

aS|gna varlesvmtlnaglvenper eenlngonvvh
phase cfbrraeds mjhalrandmng:eﬁem oftthe straight pif rqyem tiﬁ@ BGar18, and)uuﬂhatrﬁatﬂpmf

th h t

my be g1 ot o PRI REl B ST R, A Shb VP ot BR0s erB At B B
wi thin f@rrﬁled/th%mdtdn Batterrbintthe BOA Bighé Pattern &iifie pits mayesk a 0Ch"ipattern
o R o i o b S 2

the given p?—(lé&q%]t@ ar@ fithiabi inVd@frh@nt Bit pé@émsqn ihé §Cﬂel@d the¥Rddiih afea2d,

and a space are ormed w thin the given period P, of value "1"
(or "0"anditbe useatidata area 30. Tioe eRample; @slshoworin MkE. Mdu nttﬁcare fergwbipin the

Cario S el a? SR RAR IR AR o i B o Sabhtoi

bits ofrowah Uee lgQd-ihalaween atrwbmtthé sarafonv phitern’ of ’th@pe whbbledinkhe user data

respecti vel For e | e, 7 net ho,
adiap it 1 et Aedhonm] i 487 bit? by bl B SoeClipatin of the
two bi ts?ragfhtlﬁﬁlrb'@ in the BC?\ b, ﬂ'nﬂlte7ran86§ﬂ%tbl‘r¥ Bt ﬂ‘le @tﬁtﬂé NtHedehd th Hlek

(1, 7) nodul ation nethod,” when d=1, data of "101 1" |srecorded and
thus a 20meRrd &1 thesmgdampetiosn ﬂﬁmmtramt\neéﬁwmq)uw ctﬁta wegaud0

mark of | engtieghe @oRina APRAEAIACACHR %étds‘fﬁt‘e%‘?mdt@‘gi%m’%% 20

denot esan’dttlaelmsardatmama B0 Iveih gotw, bei emlalnedhe m nimum pit | ength. Thus,

in the RLL nmodul ati.on neth ar d rks

spaces of Iéoh'&lcﬂ diRg mdghat;on methoaé"sﬂg &\%@Gﬁﬁﬁ l?ﬁjﬂab@lg? g

the regRstHbOGr attﬁhphabe afbdiitindnemed, arli‘d b lRigff Bt rbeondmgimbﬂelaﬁlﬁ rfetiodd, is
t he recordl ng rodul ation_ net hods used in the Jﬂ?'ﬁj in area 20, the

user dalsgddn B lead-inAtea 2 the yaepdataares3doan BAGIN 98aA0- he
recording ”@ﬁh@%&%dﬁéﬂﬁﬁ@e@@ﬂo hm&thsd 'o?é%pla@nr@r tﬁa%@p@ﬁd‘ in %n whether a
different fro e recordi ng nodul ation nethods used in the 10,

t he useignehvaries wethlem predatermingdeperios?. Bekexanapleras skowi EIG Hhewhen
recor di I

rw (o R pRERIbES bRBRkHie WSS phlofdiie AR Hhrali ferinoBiHerBe P A%t

r ecor divafuetodid miadowWhet thedphesedfithe ghmvBG)ﬁol:ﬂDe chamgasswithiddtea ar ea

30, and the | ead-out 40 may, he diff tf di .
odul aPreERETAGH Pataf F A bt s e dh SHerweHh, g -BgRe piBulatsp

the pi tgethed "@?Q nﬁéthédﬂ ef %Gérdmg BBba dshePARY orf Whethet aldign#Nhriés aithia a given
track pitch of the pits forned in the |lead-in area 20 and/or the user

dat a amggogee.g., dependingsipyweether freghaseiddid Sgnsl shenaewiiinaeiyer PrEOd.
to anolfiet, SRAGELER B ttféf%{et%% JHsEG8Le WRLBI Adibdeh diskiRd bitlvariBus
plural ity of "areas accor GReEion or Use. pit pattern or a

r ecor dipaferredubgbieonodatedd used in a portion of the pIurallty of

areas is different fr t. at rns r .recording nodul at.i t..n

ed i n t he Ascetian R Bb! it B Addkind) onpGee hithif FRat ol KitiVaiue
exanpl eg” (blh‘el jl@fr‘éadl Nardy i€ theSit Gﬁ’éhdé% vﬂthv’rh ﬂr%dgll.ré\ﬁ \Aﬁeﬂod)l:’ua @ltldf)ﬂamb “1" {or “0")
sub-areas. In other words, as shown in FIG en the lead-in area

20 is & eagedniotiher words & a pifris forping afﬁmh%rewﬁun éh%alvzeﬂeﬂﬁ@ fsa #ﬂf
be forga,J iy ?c?]rf I@rlg ?éacﬁ'atn]gl pﬁfafﬁa &L 6r'?t9e& ﬂttﬁihghégg é)enod P, a bit
(0] In e I rs

nodul atron e ar ea the secon
Pi ts artvilwerddl(oriiOl)lieresddagl e, specifi c or random pattern of the



For exanple, as shown in FIG 7A, pits are fornmable in the random
pattern of the straight pit rows in the first area 20a, and in the
random pattern of the pit wobbles in the second area 20b.

Al ter nati vel Jhe REL $istiMiation rhbod Tilic#ites oaf rBahp bitsb] ealued “0”Rexist petwdenctwo

pattern of the straight pit rows in the first area 20g, and jn the
r andom Qi Afeiafieotl "t HEre (ot wdtéam@at e RBIR RN 0 ghg maximum
Fur t her gipfSer c@‘@‘?ﬁgﬁ]&aﬂét“be?&w&ﬁ(iwb ith B vAILESY” AeCRandR, i‘é%pé&ﬁfeﬁﬁgimd

area 20b may erent fromthe pit patterns used in the BCA

and t heexzsaple dataaRlalk €b T3 modidaticaaetiiod, thesminirown: numipgr@ndghe naxirguer e

f dinth A t f ' <P L | 10,

o e abdr B g FaPRBrookFen g oikoR e B arel €455, £ PR ;

20a, ggﬁcddﬁcghtbﬁo tleDIUgnevt)trﬁmdulatgog lhitsh@d [ whghid=p| nl‘:lataojéﬁm ow1Pnéimcmd
ar ea an e user al a_ar ea , S wn n B IS are

f or mebl ] Hug @éﬂgnkr@ﬁl@"'qiét?ﬁ?%ormedt briwgen iwg it SF va?%mf’ - ifﬁse.w@%wfﬂ

10, 1 n ddig of eperheed dovonost” l’%][}gc&%@bﬁaﬁhﬁénié?%f IdhgteT id fbﬁhe@bgﬂveen

20a, in the specific pattern of the straight pit rows™in the second
ar ea 20wo bitscfivaluerid”.r Heto i genates theohinimumpnarkilenstheke.i e minimyey pit

data ar 0 - n r e r '

ai vi dadraendbuep tae ARG @ U BEhuBlB Righod ds BTpsf el i AokEepoes
pi t patdfegmgth 2 tbI8dF, sub-areas, or the pit patterns used in the
sub-areas nm e different froma pit pattern, used. in,the 10 qr

the |ead-in Ao descabeu iy s abpvereiRle, t_Ee 6?%3@9@%'3@?%%9@3%&?9 g e
usabl e gBAHBYs AKfRréHteRn 1R rdcBRIMERRUINBN TRAHLAS 1198y MRthb RElRl-MREa 20, the
the sub-areas may be different froma recordi ng nodul ati on net hod

used i rusendaaea@loand e leadeput area 48 Atiematively, the seaairing moghdaliatat a
S rec f .

S o oS R BRI 25 T b AR TG Blorath FBAGT

Run- i ngnéthodadsed in ihetBCR5F 0athe Usec datdareaf3d), andrite Eadesut ahea 8@siFor

phys! caoptil i EscardBbgrad Ik BefedGiseiuiie 2R alen PP et tre RLL @
run- i ng) foduntionhethied-orths bBphadeembiiodpanditios Bcprdieg afodulgionmiétnod used
reproducing _data in the basic recordi ng units 33. |In ot g;iif])!e\gr S

d f
data i dnieeBlael. the veRr daim arerSG st the head-gut geadiodsay R orh e
Wrong_ ResdiimoliliBtio ks ddedinb éad-Wlrgl!op, 35 corrects the ef ror

so that data~™i s ectl,vely recorded and/ or reproduced. ] Pits
are formabl éA irack pitchrafiihe pas Sarmaddnithe BLM1G may Brequal ther ¢ifigienbirom a

tt A ' : it
B 1 onieeh UG {REES Brhd 1Y B ATl syl e (8e7 BbILarctgl P! {2
random pat t ekmotical mformationciidrage imeditre acserding tcarotber gabodintent af te
don RS [ R b S Bk L s
35. As miftefX8N®reoapding Meod aatmpaiddaised in @Qbbrtin of Beqildallyef afsas is
shown in FIG _ 9, pits nmay be recorded as "00h" in the run-ins 31, the

basi ¢ rcEereah iy @i Rattesss oniggordieg Medulatips methods used in theggguaining portion

nmeant i j: orned in the run-ins 31 and the run-outs 35 in
a di ff@&%b%ﬁaﬁ%ﬁ%ﬁ% fromthe user data area 30. Data is

recor dabl e iforaxpmptd, dime tefadan drea0 numebe tiivided intoed pluyalidy obsdasrass. dn

modul At EERtE PO THEG Bnirel 1 Tep et aiie 1l Bred 6 Sl agen 20a
medi UMand a secdri@rareX 208! Siis frlydd Brxed iy didbleht ph pakterrdsi drddccardity &0a
accordlé%?qto the RLL (d k‘ nodul ation nethod and in the second area

20b acchifarerignedulatien methpdssia the dtat arsa0aand §ip seeansrargaiZib yits@ea

is recqrdabl e i fd j : shi-nh :

modul a?(:s on n@tthgéHbg?idép%%Fﬁfﬁéeﬁ%gggﬁ ar ggggg%, t h’%m%%‘ivg’, &Ztﬁg ki ée,

user dapacificeer raddemqmtiegimgf the piheobttles (dthelfirstardal28ei ditsreee fothed in a
pattern different from that in the first area 203, in the second area 20b.

9



The recording/reading unit 100 includes a |light source 101 for
recordi ng and reproducing information onto and from optical storage
medi um 300. The recording/reading unit 100 al so includes a beam

splitter 10FdrexanipigethawmanRGh7Af pitdwreliemnattain thedahdom datterr oithe
source 101 and then refé_ect ed fromthe beam slglitter ?18_'2 t,owagc’ t he
opti cal SEAGH ROWE I i HebareaiPas aph i the readpRatiegnot Bie Ri¥eRLIeRIN e

beams .rs@cc})ﬁﬁ bich ﬁ@&%&&ﬁaf?@ﬁ%ﬁﬁoﬁﬁr uF;@.ZTB, pihe, are F@®nable in the specific

recording/reading unit 10 fur es a photodi ode 105 for
det ect ipajterreobtheedraigttt pitmaws onthenfirstareer20es and bmthetrenderamatiest pidbeed

fromth | cal [ Referring to FIG 11, there is
shown ﬁ%‘f@ﬁﬁﬁ?ﬂéﬁ'ﬁﬂ%gﬁeecgﬁﬁé@% 8?9'9/ reproduci ng system according to

an erﬂd)Qdi ;Terﬁué'_n’i‘ermbﬁa_-, mepwpétdtémvmaidi inmrla? ﬂ'm;lm@thaabmeisegbndfseaazob may
L e
recordi i i | ' ¥ i kinsidBt Bit Rdw
hopl | coBeTy d S BTG BATHS AETOTHM B IS SAIAE PalaR) AThe STAURI sit Rlus
opt i calin thef BEAET, dmthe: spestie patigmiof ihewtiaight i rows inthe firstaredi2fg, and in the

| C Lot . . .
et 5ol e LB bR B PR L 20 s e e 0
ap]Eﬂ i caf‘?j ﬁndvg?[ mmé BB¢g?ﬂ%@okmaﬁegﬁhazin;r;l:e})p'eﬁaﬂe&%et/them;ﬁr?mﬂttpiit I'O\;VS in the

nr or | , . .
1t or mHeAoShaha Fendrapaiterr ofthe aitRIgt B, g e 208, h e specifio
recor digageFPef e elattht PRPGNE IV the?seedhd iahsh bOb LRI IAERE FaRRAN pattern of the pit

enbodi ments ensures conpatibility with a drive by prescribing a pit
pat t er waitbles indbe ugehdatawded 80i on net hod used in a BCA, not in a data

area. As a1 CAUhotfi Bl 6L QS LhAL 56 RedviBBBIeid I Hithe -
the optical information storage nmedi um can be used conveniently. 1n
addi t i aneag.hBitepiayda forméd imditffecont pitpaitgmsnindhe sulc-arcasaionthe pit patterns

consi sten ith the formm f_a recordahl e tical.inf hon .

oo how=Ran e sus-areas T e Sirreler 3ot dadtsarett k881 n Hs BB IDE tne leadin
I nvent izp8a ey Alde eiffsdawacadthgiasailabes methsdgaressable inthakubaréss, bothe
limted to the above-descri bed enbodi ments. | nst [ pul d be

appr eci'8e¥dingynediygon iethegs ysed Rdhe pub-aFRas r@ﬁ&ﬁ%@ﬁ%%@ﬂ@a@@omg

these GROAHMBISIHYG BRdlin @ePBTA 18 of hTehdih Bfda1%).Pl s and spirit of

the invention, the scope of which is defined by the clains and their

equi val ent s Meanwiilsswhen data is recorded in the user data area 30 (shown in FIG.6), as
shown in FIG. 9, the data is recorded in each of basic recording units 33. Run-ins 31 and
run-outs 35 are located before and after the basic recording units 33. Here, the basic
recording units 33 may be physical clusters, sectors, ECC blocks; frames, or the like. The
run-ins 31 and the run-outs 35 are for accurately recording and/or reproducing data in the
basic recording units 33. In other words, if data is recorded in the run-ins 31 or the run-
outs 35 in slightly the wrong position, the run-ins 31 and the run-outs 35 corrects the error
so that data is effectively recorded and/or reproduced.

Pits are formable in the run-ins 31 and the run-outs 35 in the same pit pattern as
that used in the user data area 30. For example, when pits are formed in the random
pattern of the straight pit row or the random pattern of the pit wobble in the user data area
30, pits are also formed in the random pattern of the straight pit row or the random paitern

of the pit wobble in the run-ins 31 and the run-outs 35. As an example of the random
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1. A nethod of reproducing information froma read-only optical
I nformati on storage nedi um having a burst cutting area conprising a
bar code, a lead-in area, and a user data area, the nethod

conpr i spdi@m, “0eRTiedechriabiéatia dhown inFRGhorpsits gy be Reccrtied as S0 if thestun-
cutting area having an area in _which a pat h‘e?gh‘corrpri sing a sequence

of pi t§n$§1f‘86@£5§§d1990@&%i&‘?3:m th?é‘ﬁ?‘& g data fromthe user
data area, | ﬁiééniiﬂfe, gﬁéh‘%ﬁ%&ﬁﬁﬂéﬁﬁiﬂ%ﬁiﬁﬁnégﬂ‘éﬁ['](iﬁeﬂjn—eut’s%sliﬁa
e and the f

other than the bar co pattern conprising the sequence o
pi ts i ndifferantpit pattern fodre the user data srear 3 or di ng nodul ati on net hod used

socond r beordAtAdS FRIHEE By b BRI ERihsP oot R Pl oy SER of e YpiRal
| ead- i nnforMationstordee ediurd atiagar diffierehbtbcording eiotiuldtonareibod from the

recordi ng mpdul ati on et hqd conprises, ,a RLL (d, k) recording
modul at’EBWRIHed AtRRs ofdhe pricalsitiage B1edYMi m 1, wherein the pattern of

the pits forggpd,kp, é]%dwrssfteca%biéwatﬁéﬁﬁséiaﬁeapﬂ@a 8cciding'ts the RLE(AN

pit rowand a first pit wobble. 3. The thod of claim2, wherein
t he fi rsodatien miethgsi and invihasecpnd ergac2Gieacdondiog éo e ki-pliasginaodulation

o2 Ohhoeh. BRbBHon BTG PRl B o30S A e
pi t wobhbdulhorometiaid, andiim theeseriond\wped Rob pietBEA 10parkpthel dses datet area 30
F ecor diGOIIB e Bl Gh ATELPERIGEEaR: LaFoTiasbrinte FroetiPiyB the firs
medi UM £eRPbHh HcBOrdthPld Bk AU {d, RPmBHEBRILIER FRSthSd, hdan IR sE€QSHY arda 20b, the
| ead-in area, and a ‘user data area, conprising:

BCA 10, and the user data area 30 according to the bi-phase modulation method.

Referring to FIG. 10, there is shown a schematic view of recording/reading unit 100
which records to and reads from an optical storage medium such as, by way of non-
limiting examples, a CD or a DVD.

The recording/reading unit 100 includes a light source 101 for recording and
reproducing information onto and from optical storage medium 300. The recording/reading
unit 100 also includes a beam splitter 102 is arranged on a path of the beam emitied from
the light source 101 and then reflected from the beam splitter 102 toward the optical
storage medium 300, and a objective lens 104 for spotting the beams reflected from the
beam splitter 102. |

The recording/reading unit 10 further includes a photodiode 105 for detecting
recorded information and an error from the beams reflected from the opilical storage

~ medium.

Referring to FIG. 11, there is shown a block diagram of a recording/reproducing
system according to an embodiment of the present invention. The apparatus includes a
recording/reading unit 10 and a controller 20. The recording/reading unit 10 writes data to
andfor reproduces data from a write once recording medium 30 that is an information

sterage medium.

Industrial Applicability
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recording a pattern conprising a sequence of pits in an area of the
burst cutting area according to a first recordi ng nodul ati on net hod;
and recording data in a formof pits in at |east one of the lead-in
area and t hetnsgreseat invaritRa lg%sr@mtdém Spthef Hierni AR slbrage medium having
nodul ati on nmet hod, wherein attern conprising the sequence of

pits i SWetadROReTAORdING laaersamelgﬁa tq AR oméﬁqi é?fﬁrm@irﬁﬂ steragg rgdium having a

method TR RASinAEiE A BHRP whrdd i pRSent RS enf SR CLHIBR LA 01
wher ei rrebdweilr@layadofraenmdtdiaggr op:idnl mm'om“ratlnetslmdge snexiBiL (d k)
recordi ng rm uI at i of cIa

et O ag or s SR TROUS B opilial eSroBiion HorBhe Ty tec i hrbdfoing

net hod. metTﬁodTQ@d gebbndingfreptoadiuding, appacstas AcedrdirgAsithe deseribedemibstislents
cutting area, the |ead-in area, the user data area, and the |ead-out

area | nsuesieampatibdity witha dnive gy ressiilping adkpatiana of Reepprding modylation
sub-ar gﬁéthga%awﬁﬁ@@ i p%afté e, AWy ?é‘sﬁfﬂgﬂa{ gfdil!u%ﬂoﬁr@ﬁiﬁieﬁky 88n be

met hod al m whereln t In area
conpr i deprdvedsandiihe apticelidfesmiatian emsage meditin san easedsesvemientf lthe

RLL (d, ul at.i o dtheb haserm ulatio rreth

the secuiil it criseMfimaRon Siirae Custlinh g 2nanATian BeerBLwRD i Bimat
first affedrecoable 6tRaPRfshigion REREGE Wiedi@h. use With a read-only
optical inf or mat i on stor age medi um conprising a burst cutti n%%ar ea

having a barAloeh adfepermbodimenisofdha Present nveatien e beemshayp apat us
conpri ﬁ]éeée ibed® thE Pridadt Hﬂghmﬁ’f‘fs%t fi Qa t&ﬂ%&tﬁé@&éé&%b@%ﬁbo‘&%éﬁt@g

ar ea, (834 area an ata area;
Instead, it would be appreciated by those skilled in the art that changes may be made in
these embodiments without departing 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 configured to: control the reading unit to reproduce
the data fromthe burst cutting area, said burst cutting area having
an area in which a pattern conprising a sequence of pits is

repeatedly recorded, and control tﬁmﬁi ng unit to reproduce the
data fromthe user data area, wherei pattern conprising the
sequence of pits is other than the bar code and the pattern

conpri silngs methed glenpredoéingi inforimationdien Do¢nd-onpenptical tufbimaaion storage
recor di ngedion bagingonbumt outting sesh domiprisiez pdbt esde, o degakinsireg ahlie user data

sequencardf theirhéthbé clidptigingnt from a second recordi ng nodul ati on
net hod used in at | east one of the lead-in area and the user data

area, and Jy 01.: ' u ' | - i
AL (o k" 1 Lo Qe raing S Aelfs SR A Bl ERIEEEORing S ot
o, wher ei n t HEW gLt BPAIE COMBISIER Sapsnsy I i ety dReP I Whea

is one of a first straight pit rowand a first pit wobble. 11. The
appar at us *of renredusing datafeore ithe wsee dpiaegea, st rai ght pit row has pits
formed in one of a single straight pit pattern, a specific straight

pi t pattersd, wherein tlenpatears eomippisingptht seqtehes of pitd & otfirethap ples bdrusdefand
claim1l, wheeSidtebhEothpfisihg Pihd seRBideofgitsAndices 801 Ngl e pit wobbl e
pattern, a specific pit wobbl e pattern, 'or a random pit wobble

pattern. 13.1adif30rR0 ké’co?cﬁih.é(iﬁé)ddlm&{ PRI RN 2R AR Hﬁfgrﬁ' Tomprising the

rising: e . . .
conmprising sequence of pits is different from a second recording modulation method used in at
least one of the lead-in area and the user data area, and

s wherein the second recording modulation method comprises a RLL (d, k)
recording modulation method.

2. The method of claim 1, wherein the pattern of the pits formed in the burst cuiting area
is one of a first straight pit row and a first pit wobble.

3. The method of claim 2, wherein the first straight pit row has pits formed in one of a
single straight pit pattern, a specific straight pit pattern, or a random straight pit pattern.

4, The method of claim 3, wherein the first pit wobble is one of a single pit wobble
pattern, a specific pit wobble pattern, or a random pit wobble pattern,

5. A method of recording information on a read-only optical information storage medium
comprising a burst cufting area comprising a bar code, a lead-in area, and a user data area,
comprising:

» recording a pattern comprising a sequence of pits in an area of the burst cutting
area according to a first recording modulation method; and

» recording data in a form of pits in at least one of the lead-in area and the user data
area according to a second recording modulation method,

» wherein the pattern comprising the sequence of pits is other than the bar code and
the pattern comprising the sequence of pits indicates 00 h, and the first recording
modulation method is different from the second recording modulation method, and

» wherein the second recording modulation method is a RLL (d, k) recording
modulation method.
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a burst cutting area having a bar code, a lead-in area, a data area,
and a |l ead-out area, in which data is recorded in a formof pits, the
burst cutting area having an area in which a pattern conprising a
sequence of pits is repeatedly recorded, the pattern conprising the
sequence of pits being other than the bar code and the pattern
conpr i sPndhe ected 9é $, wherein Hiei Gest serooding reodulatinn metheddis gbi-phase
modul at iesordieg hewiulats hethotthe pattern conprising the sequence of

pits being different froma second recordi ng nodul ati on net hod used

in at | gavhe aReh®f of H8irh $adrhehei B Roadhel LY $BF st datimgar€A thd RAd-in area,

second pRcAd 'dﬁ& E',Uéﬁf ereﬁfﬁngﬁireF% H&i@eﬂn‘toé luﬁéiipf GEQILRGs. and the
nodul at | ]?Sp rr%]t‘e o] 1t 14, € Jga -otB.Fi. :ﬁ%t | %g INEQr MRt on . St Of aﬁlethods
medi um BF 81 BPrPT3redi L s 5 2Bf SR dg PTG HRglptoy pgthods.
burst cutting area is one of a first straight pit row and a first pit
wobbl e. 8. The meteod ebelasn 7y whistaie s lead-dp araei OMEIsEs gy and geenndoyub areas,
cl ai m 1the fulsbareamsehend pf the RLL {d ght mpdulatiomirieslsodoantdsth dnipbases modwletion
of a singtlsdsanditightecphtl apad ses i, diffesepe edcbiding miciuihionphéthpa tiieen the Hirst
a randogpegtrai ght pit pattern. 16. The read-only optical information
storage nedium of claim15, wherein the first pit wobble is one of a

single pi . | e patkter (o] G-
o1 € owob 2 %ﬁﬁ%é?w%aa‘p%%a%ﬁorﬁ§§§%@t§;@%f-#"§%%ﬁ% haton s@qr%{jgglﬁ%%
redi um SRS EAbH, Ging Aren 1a Ve &b GGy 160 Ttk S DHSRHGoR. dhe
a bi - ph#RRArEE 6PAPHF Sodul ati on nmethod. 18. The method of claim 1,
wherein the first recording nodul ati on nethod is a bi-phase recording
nmodul at i on nett¢wling udi® whidhercagpdata tfiosn tfe Wirstiowttthg avkagtbe eatfie afdaramtl the
recordi ng nogkdr @kiadreargindod i s a bi - phase recordi ng nodul ation

met hod.
» a controller configured to:

« control the reading unit to reproduce the data from the burst cutting area, said
burst cutting area having an area in which a pattern comprising a sequence of pits
1s repeatedly recorded, and

« control the reading unit to reproduce the data from the user data area, wherein the
pattern comprising the sequence of pits is other than the bar code and the pattern
comprising the sequence of pits indicates OOh,

e wherein a first recording modulation method used for the pattern comprising the
sequence of pits is different from a second recording modulation method used in at
least one of the lead-in area and the user data area, and

» wherein the second recording modulation method comprises a RLL (d, k)
recording modulation method.

10. The apparatus of claim 9, wherein the pattern of the pits formed in the burst cutting

area is one of a first straight pit row and a first pit wobble.

11. The apparatus of claim 10, wherein the first straight pit row has pits formed in one of
a single straight pit pattern, a specific straight pit pattern, or a random straight pit pattern.

12. The apparatus of claim 11, wherein the first pit wobble is one of a single pit wobble
pattern, a specific pit wobble pattern, or a random pit wobble pattern.

13. A read-only optical information storage medium comprising:
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» a burst cutting area having a bar code, a lead-in area, a data area, and a lead-out
area, in which data is recorded in a form of pits, the burst cutting area having an
area in which a pattern comprising a sequence of pits is repeatedly recorded, the
pattern comprising the sequence of pits being other than the bar code and the
pattern comprising the sequence of pits indicates 00h, a first recording modulation
method used for the pattern comprising the sequence of pits being different from a
second recording modulation method used in at least one of the lead-in area and
the user data area, the second recording modulation method being a RLL (d, k)
recording modulation method.

14. The read-only optical information storage medium of claim 13, wherein the pattern of
the pits formed in the burst cutting area is one of a first straight pit row and a first pit
wobble.

15. The read-only optical information storage medium of claim 14, wherein the first
straight pit row has pits formed in one of a single straight pit pattern, a specific straight pit
pattern, or a random straight pit pattern.

16. The read-only optical information storage medium of claim 15, wherein the first pit
wobble is one of a single pit wobble pattern, a specific pit wobble pattern, or a random pit
wobble pattern,

17. The read-only optical information storage medium of claim 13, wherein the first
recording modulation method is a bi-phase recording modulation method.

18. The method of claim 1, wherein the first recording modulation method is a bi-phase
recording modulation method.

19. The apparatus of claim 9, wherein the first recording modulation method is a bi-phase
recording modulation method.
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