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SAME 5 BACKGROUND ION 1. Field of the Inventionl
i nvention relates t mm of optical recording nedia having continuous
basi c recordi ng uni nore particularly) to a recording medi um for

storing |inking type int®¥fati on which § ndi cates whether a |inking 10
schenme applies to an area inmmediately after a defective area and a net hod

of Brocessing 2 SRS LY e HIIEFbRE TSR I Mg, "
AR Y A

(DVD- RAM whi ch are divided ?F%y$y&)ﬁt%l§ﬁ ( PID) areas or buffer

fields (extra areas allocate t equi renment for
controlling a spindle notor accurately), it is required that a
recordi ng-start point of each basic unit in a DVD-RWis precisely |ocated.

The baskc recording unit PACK RREE qpE PVENTEONer 20 and the basic
recording unit of the DV can be an error correction code (ECC) bl ock.

Si nce the basic Fsl@oftHdnvemtion of the DVD-R and the DVD-RW which have the
sanme physical formats, are positioned continuously as described above, for
an increnmental r&therphiesgnthivientiomaslates, totthe fisidlof optiosthiredordiriggmadia

transm ssion is nonmentarily discontinued or new data is recorded follow ng
t he previ ouhastizgacontineol®/Basic seubrding UDIE)- 2R mere particullily)do sakeomlingh whi ch a
predet er mi ned nunber of bytes (for exanple, 3 bytes) of a next recording
medium for storing linking type information which indicates whether a linking
10 scheme applies to an area immediately after a defective area and a method of
processing a defective area using the same.
2. Description of the Related Art
Since basic recording units of a digital versatile disc-rewritable (DVD-
RW) and a digital versatile-recordable (DVD-R) are positioned continuously,
15 contrary to those of a DVD-Random Access Memory (DVD-RAM) which are
divided by physical identifier (PID) areas or buffer fields (extra areas allocated
to correspond to a requirement for controlling a spindle motor accurately), it is
required that a recording-start point of each basic unit in a DVD-RW is
precisely located. The basic recording unit of the DVD-RAM can be a sector
20  and the basic recording unit of the DVD-RW can be an error correction code
(ECC) block.
Since the basic recording units of the DVD-R and the DVD-RW, which
have the same physical formats, are positioned continuously as described
above, for an incremental recording mode, that is, the mode in which data
25  transmission is momentarily discontinued or new data is recorded following the

previous data, the DVD-R and the DVD-RW use a linking scheme in which a

predetermined number of bytes (for example, 3 bytes) of a next recording-
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*G00002*




1 4 JAN 2Q03 2 start point are allocated as a linking area. In addition,

"there‘are two linking area sizes which are applied in increnental

recording; 2 kilobytes and 32 kil obytes. In the case of DVD-RW when a

defective area is registered in a defective area list which §é§ JANi20%red

in a recordi ng nanagenent data (RVD) 5 area, the DVD-RWuses a restricted

overwite recording node along with the,slinking schene simlar to the

i ncrenental recordi ng node when recordi ng actual user data after the
jfication only

ol 1 e5. o 1| R RGN BICABCRISH b R rAC 06 o BNk e

def ? L'e"tsSSCf%"?éﬁ%hiqﬁﬁrﬁé%ﬁéﬂ%ﬁﬁgfﬁgﬁem@E%Bﬁﬁﬁﬁﬁﬁf?@%{qﬁ?@éﬁ@%ﬁiﬁ as
i ni i nki [ . Fl L i

Tl ustrat ng & 11 Rocae EFDVRFENC Ghiata Yelduridtens RolrdtelObay

recordi ng nmogitectiieth A~ 2kl { Kl and new
data 7. Referriecr:lg tO@E?Héisw@!cﬂ\;ﬁ?ﬁ?srtérggﬁ%?ﬁa&gﬁﬂgﬁ&égéﬁéﬁﬁgﬁﬁé | et ed
wi thout g1 lareg, the DVDINCUSSRCH Febitided!BYérwiitd rdebldify Rfdde HIbhg bt hé> 1),
padding data 5 1s recorded fromthe remaining portion of the basic
recor di ng unlinkingwehemersimilatta thesintrearntit thcotdingimbdle whepaetdtingfdeial @ sync
mark 1. Recording of the new user data 7 begins after recording |inking
data 6 in thesedlatd &ftdnthe régisterethdefectveréar Thoref@erthb@ureat DVO-RYV 20 1 n
the nmeantime, in a case where reference signals such as a wobble signal or
a | and pr e- pshecfiicaign enlyaaplies @ linidng sechementos thesinciemarital recardingfmeds
uncorrectable error, that is, in a case where a |arge defect exists across
a plural ity ¥1d thesrasdictad ovaryrite seqoadinginede.siThiead VDaRW Bpecifigation et c. )
are not, generated at .all when a pick-up unit passes through the defective
area. | thi%oefﬂ‘%g@&?eéﬁ?ﬁ'ﬁﬁw& schepiasi fagPreeessinga dafestve area, suell, since
data nust be r(g%orded fter tgg def e@tlve area, the sane node as an

8L g

i ncrement al 3eFNEIGR area alighp Aglgctive afea. jaAN 2003 3 In a DVD-RW data

b ock number s i 3 e b EETam Mk X FRhb etk WP iR A Rl i
e or o PEraiind PEcHiRBIhadd, Bnd bt Bl adih 404 SPLAIBAYS 1A ARARS °0 W 11

a predeterm ne equency. 'S necessa I'ne ‘a new

li nki ng schesiy nainastay. dﬂ@fér!rihgokoaﬂo@/.g1 ,cwrméﬁpbhamﬁﬁge%ff 6@%‘1‘5]‘@@ ve area

a linking schene occurs which is“defined only for a general 1ncrenental

recor divh nustenslsted Wil filliiedp 8\bRENTEESING APt dam EOTPBIBck ShifmeEFIEN®), | | nki ng
schene defined by the DVDRW specification applies to only an increnental

recordi ng nuuhdimgidatal®isr resordedtfesm tveremaibipgrpeeiioribftherzdi) recbdimgw

l'i nking schene would apply to an area imediately after the defective area.
The type of WUnithvhate nordataiisredoyded, tea fitsheeder after avsyna meak e &esotding e

di stinguished fromthe type_of |inking used in the general increnental
recor di ng ntﬁféh%ﬁéwt%fﬂségﬁ 7 Peging altee Faqordiag tiakiag driab inpite. 32rkilabytes, t he

overwr it r dBBPEHE ARIRBEE RRUAMEw dat a s T ecor ded af ter st oppi ng
tngte ggﬂggn?no; laﬁp%mg]ce}[n(?i%ea} if'8 cadd where fe 8rrecri1ce:g s?gtna?s élijchneés :all_ r\1t\i/osbbllei nking is
signal or a land pre-pit (LPP) signal are not generated as in the case of an
uncotrectable error, that is, in a case where a large defect exists across a
plurality of tracks, all signals (a wobble signal, an LPP signal, etc.) are not
generated at all when a pick-up unit passes through the defective area. In this
25  case, continuous recording becomes impossible, and, since data must be

recorded after the defective area, the same mode as an incremental recording

mode is applied.



once recor.di ng node. However, according to the present invention the
"linking occurs 20 imedi ately after the defective area, and occurs in a
situation in which recording data as nmuch as can be recorded ?t %Aéigﬁ]is
not conpletely perforned. SUVWARY OF THE | NVENTI ON Ther ef or e, it ) 3
obj ect of the present invention to provide a recording 25 nedi um for
storing linking type information which gndicates whether |inking occurs

i mMmedi ately after a defective area, in the recording nediumin which basic

ot her obj ect ¢ an BYEEG Bt akergeRitEurtive oo Bnd amurlnnibhea

2 nki g ar balaBR R R Ce BodkrirpdsS toortOl RS AR BB ' e
recording meghyitacRs WHHGERRR 1B arsetﬁg_fmﬁp"gi HAY. YA a"i‘@ﬁioﬂ?%&dﬁ@g%ﬁ are
continuously. It 1s still another object To provide a Hethod oOf processing

a defective wolsislet Withha prededériniféd frehGe@cor ded after allocating a
predeterm ned |inking area i medi ately after a defective area according to

l'i nki ng 8 ype i nf oTheretare, it abeesetirg a6 dsfinbel hew lihkinlyi Sthents; Wirkcd ggedi atel y
after a defective area in recording. 10 It is yet still another object to
provi de a nmedésstibedl ghoveessiontly afteethecdefectice area @ limking lschemer stiougs of a
user data begins after a predeterm ned nunber of ECC blocks follow ng a
def ecti ve ar®hich igidefinesrenly fasjacgansraliocrathental segssdiog mdds oma eestiicied wi | | be
set forth in part in the description which follows and, in part, wll be
obvi ous fr orRMeRWritesregasdinggnede, Sincertlip linking sehrrae iefiped diyi the YDt he
i nventi on. Tﬁwachi eve Lhe abqgve oba' eict i ves and oﬁ her objectives of the
pr esent specitication applies to only an incremental recording mode and a
10 restricted overwtite recording mode, the new linking scheme would apply to
an area immediately after the defective area.
The type of linking immediately after the defective area needs to be
distinguished from the type of linking used in the general incremental recording
mode and the restricted overwrite recording mode. That is, the linking in the
15 general incremental recording mode and the restricted overwrite recording
mode occurs when new data is recorded after stopping the recording of as
much data as can be recorded at a time. This linking is not defined in a write-at-
once recording mode.
However, according to the present invention the linking occurs
20  immediately after the defective area, and occurs in a situation in which recording

data as much as can be recorded at a time is not completely performed.

SUMMARY OF THE INVENTION
Therefore, it is an object of the present invention to provide a recording
25 medium for storing linking type information which indicates whether linking
occurs immediately after a defective area, in the recording medium in which

basic recording units are positioned continuously.



‘i nvention a recor di ng medi um havi ng conti nuous basic recording units
conpri'ses a defect managenent area registering a list of defective areas, a
| inking area allocated inmediately after one of the defecti va &rfm

according to 20 a predeterm ned |inking scheme, and a predeterm ng%a

storing additional information indicating whether the predeterm ned |inking
schene is applied to, specified in, or gccurs in the |linking area

i mredi ately after the one defective area. Further, a recordi ng nmedi um

o eror “corr et neabeRECKANF e e R e b
1 . , t
managenent . ap et GBS} 8aitdefid tidd EQRIBRE yhRISRHEE o ca
and i nf or mat kameebss agiﬁﬂﬁg &FeH, %@al%igﬁeogﬁggﬁ@g Egafe%éu% a&d

imedi ately after the defectTve area. processi'ng
defective arpashd !ﬂe@o:ﬂﬁ@h@bdlaanWmemwbiagré&PaihQW& 8RS 1o &%%Pd' ng
units and processing defective areas, 5 conprises detectlng tﬁe defective
areas thét ocontinuduslyng certification before recording user data and the
defective areas that occur while recording the user data, registering a
list of the def ecttiivstilharether objpctief movideenmgtveehtf proessgifg & ffefectiver di ng
medi um and storing in a predeterm ned area of the recording medi um

addi ti onal i Afegrinshichnusen dateas ireprddcbafterallecating detredstemeaided linkingared0 schene
is applied to a Iinking area imedi ately after one of the defective areas.
Further, a nifdmediataly pfece sefasve atas acoordiag o inking:type inforaatiati whichser dat a
or while recprding the user data in a recording nedi um having conti nuous
basi c recor dlnﬁ’&alﬁ% w@th%rdwismsqcr%@rsrl@e&dmt% afterea defectivearea i reeerdingeci f yvi ng

15 ' J 1 nki [ | i nki [ di |y, af h
et octi V8 ar ea 11 MR/l BCATQBOE LRl o BHER. AiaoBCe) BIogSHRG Bcer  dat a
i f th [ [: {4 h di /or.

I . L T PR gt e
conti nuous bgibef SEECE NBckYolSwRlh daBdiRkbEe data 20 fromthe recor ding

medi um and processli ng ective aréas o he recordi ng nmedi um conprises a

pi ck-up devi ce whiaghitibREPSBIECdR %ahiﬁgés%%@id%nﬂ@ﬁ%ﬂhé‘@gt forlyipduces

data fromthe recordi ng nediumand a processing unit which upon detecting

one of the dpérdh ithe desedsticPanidn foflows R et pART WRHbS ioBkidlg freiaRe i n a
linking area imedi ately after the one 25 defective area during data

recor di hy bydeswiptionlorupaylbuilezned by prestica of thedneBrignand/ or repr oduci ng
apparatus recording data on a recordi ng nmedi um havi ng conti nuous basic
recordi ng units ahd achiavierthetdbovdaibjectives 4ndAth@odje@iviesarhthbresardr di ng
medi um and processing defective areas of the recording nmedium conprises a
pi ck-up devi FWeRHpR I reedrding madivenhaviegreardingerg basic uecending apitsduces
data fromthe recordin dium and a processing unit allocating a

pr edet er mi ne%ma%%?a#f%ﬁmn%meéﬂﬁr regizieringadist of dpfpetive areas, a

linking area allocated immediately after one of the defective areas according to
20  apredetermined linking scheme, and a predetermined area storing additional
information indicating whether the predetermined linking scheme is applied to,
specified in, or occurs in the linking area immediately after the one defective

area.
Further, a recording medium having continuous basic recording units
25 comprises a predetermined number of error correction code (ECC) blocks
allocated to an area immediately after a defective area detected during

certification and a defective management area registering in a list the defective



5 to an area imediately after one of the defective areas detected during
"certification and registering in a list in a defective nanagenent area the
one defective area and information on the predeterm ned nunber oi| .@203

bl ocks allocated inmediately after the one defective area. 10 I11urt , g
recordi ng and/ or reproduci ng apparatus recording data on a recordi ng nedi um
havi ng conti nuous basic recording units and reading the data fromthe
recordi ng medi um and processing defective areas of the recording nmedi um

rens a predEthAnd e AR o MemERERRIE FiRbRCoBRES Hiotacr BRaleH 15 ar o1
E)Bjeeg{]g gﬁ;ﬁﬁﬁ{?ﬁﬁ%‘@g%ﬂefﬁ%ﬁe&@gﬁﬂ' ON OF THE DRAW NG These and ot her

€S 0 e 1 nventi'on will becone apparent and nore
readily apprecia f | o) S aYalp : ferred
enbodi nent s, taktgﬁﬂr‘%r’%c;%n%ﬁﬁgto?h}n&%?ﬁgtg E%%g\é%%'lenggﬁ@?ﬁ%&gg@ .rﬁ%cgurg\f whi ch:
FIG 111 USURigSorRinionls this SEQITRIRCGNLS b priicdssiRy BeRictiyBdigaEn! a
recordi ng node@bEIG.IZ i!lusgrates gﬁpexaonng?ca me hod(%#aproggbsing
defecti ge acempticegeeftictihgthd Gefebiivearagnhat dbeanHuMY certifictioh¥efgR03 FI G
3 illustrates the structure of a data identification (DID) area as an
exanpl e of séeording usbndatagnttive defetivenarbas that occurdvhilg rbcortling the asent
invention; and FIG 4 illustrates another exanple of a method of processing
def ecti ve 5dataaregistenng alisttaf thendefectierateais iv alefant mariagement area of ock
di agram of a recordi ng/reproduci ng apparatus for inplenenting the present
i nventi on. GESEROMdINGMERUMHENEREIFRARD PEeEelavinasaEs sidhereewsding | | now
made in detail to the present preferred enbodi nents of the present
i nvention, &RfidMeaddtiongintermation indisating whetheria,pregeterminadilinkingr awi ngs,

wherein |like reference n rals.refer to the |like el enments throughout. The
ebodi H8nt s SShEMGSARPIRH 15 UakinG: atraimed sy ien RO IRe ABEcvent | on
by referrin%to the figures. 15 FIG 2 illustrates an exanple of a method
of processi éeatshe defective area according to the present invention. During

Gor 11 a1 on, 2ol GBI @l eR bl oA OfdlndTRgE T,

data (RVMD) area, a Irdking area"i s a

the new use@a%mh@e.f%ggﬁ@gﬁe%éﬁa?@mﬁalrévaﬁ?{siﬂg S ddm rﬁeing;%nﬁ%'\@&r ea

stores the li1st of areas foun e“using t ecordi ng nmedi um

as wel | as tagid fesbrdg Uh@s,dﬁnﬁﬁtéiﬂ@r@fo@déﬁl\/%fﬂ%lOgeld&dtbrwtdﬁ%bbblﬂiﬁ@hi on.

According to the present invention, the area stores the list of the

def ect 1Be apeadetémoningd tieKing sctesmaelin & akingamadmngedidtelyteften e defattive At t he
sane time, for exanple, a data identifier (DID) area at the beginning of a
25 sector (\&héazl thadelsetivéerdade fiuirmtwhite redoeding theougerwdada in omeotiibbect i ve
data is included or |ocated stores |linking type information which indicates
whet her or hasicireeding units.appl i ed after the defective area when recording

t he user data. . . )
Further, a recording and/or reproducing apparatus recording data on a

recording medium having continuous basic recording units and reading the data
20  from the recording medium and processing defective areas of the recording
medium, comprises a pick-up device which records data on the recording
medium and reproduces data from the recording medium and a processing
unit which upon detecting one of the defective areas specifies a
predetermined linking scheme in a linking area immediately after the one

25 defective area during data recording by the pick-up device.
Further a recording and/or reproducing apparatus recording data on a

recording medium having continuous basic recording units and reading the data



14 JAN 2003 s Then, the new user data is recorded after applying a linking
schene to the area immedi ately after the defective area. |n another

exanpl e, the basic recording unit stores the linking type information as
addi tional information, which indicates whether linking is apphi $¢AN 2003

i medi ately after the defective area and 5 the |inking type information can
be referenced or accessed. Using the ligking type infornmation, the

recordi ng medi um can recogni ze the |inking data, thereby differentiating

bet ween t he Iinzhn dat.a and the user data. That is, when the defective

area 3. whi dIPTIANG degaliiBoanoqiHm wad Praqessiia afertive Aseas ehie ROPIINGAD ar ea.
is f d whi i th data 4, it 10 d ti i
ki ppod i ¢ HBERPEXeihes F pltiCl 4BkRa Wniph Fradardb Al opofieheSitiig.or i ve

Slch s o1 ADBUAEHRE (SIRBBNE 0da'Rorfg oribg By bR pyBBtIng " °
recording, fgHi émamgfa préiRérmino@ AlBEYBY oPGABrrelliSH EDAE @ fbRekd ¢!

power source emtting a wite power beam during recording ' thé’ user 15 data
lovers téhe Woidre aPeyrhmeRiYolPafeIhE &f ithe ddféctilef fehis \dotased &éﬁ{gthat the
| ower ed power beam does not affect recording. The linking area

i mredi at el y cehtifiestiontsmddef ective area 3 is filled with Iinking data 9, and
the new data 7 begins to be recorded. The size of the |linking area 8
occurring i megistainglityadistinm ddiectivemearidgement amaheoyelefettivdiarealariéB or 32
KB, 20 however, a size of 2K8 is advantageous in real tinme read/wite
(RTRW oper dofasmation ohe theegrredetgrmined entimber raf ECridocks tadlochtadr esent

i nvention can be found through detection of the defective areas during
certificati dmmeadiately afler the eng defestiverarenecor ded i n advance i nredi at el y

after t?)(za det ect efective 25 area according to a predeterm ned |inking
schene 1®Kk8 or 3 er,Q rqoqrding aRe/or reRredyging 8pParatusseserging dataona dat a
type infor

ron.in the DID as shown in FIG 3 indjicating that the |inking
daba 1o recdpbfinadnedindarr SR s asicrscordng s s g ha Rt

i ndicating t 1 pki S | ' . er. the defective area is
recor ded inf eﬂll'(lé %ﬁ‘g‘”gy %é'ﬁm‘%gh%%%'%ﬂ%{eﬁ}eecuﬁ%ﬁ?%gs gﬁ@\%{e??}%ﬂ% 3.

Si nce paddi nged; ; I i eye i i Qd portion
of the basic ?e@gﬁdﬁﬁén@bﬂﬁﬁgf@ipﬁo%é%;%fk,;%é@g@g%gr Ea&?tﬁgﬁ%é 20{% §f efore 5
the def ecti \Rigdtvd arddea prdidtdthéd IRGRY SEHa! M 4 lihking Qéeal i wth the
user data, the padding dgta can be rec% ded in advanc% fen {TLni‘a&g%tg&c

recor ditsy urdfler theesh aéfettiveabar e t he defective area. This paddi ng data
area can be overwitten when recording the actual user data. Wen recording
the user data after certification, the linking data is 10 recorded in
advance imedi ately after the defective area so that the user data can be
recorded i md DESGRIFEION & & DRAWENGSTheref ore, tinme for recording
the linking data_is shortened) and it is advantageous in real-tinme

recor di ng becauselase anskothanehiects andasivastagemed thexinuentiart willibecamedef ect i ve
area and the |inkin rea. 15 FI G 3,ilhzstrate an, exanpl e .of storing the

li nki ng typ&RPRRRtANY BRreeastiviargradiated drom thatetlovingdrscsiption of #e DI D area
whi ch i allgcated far each sector and has 4 .bytes. Data identification
"t or ) on AR SH e ndifapts; ke inCoriundiin wifihs Beeomusming diamnGe.ct o
i nformation cjf%kc'ﬁdes sector format type, tracking method) reflectivity,
linking type, area type, data type, and | ayer 20 nunber. Sector format type

i nformation of bigaP9Sj,td W A=yalg t, LI : ' (CLV)
o zone constant Tonaast@be okBE LA = on ol KRR  ype 1
b: Zoned forgBérdingiRedspeci fied for Rewitable discs 25 Tracking nethod
information of bit position b30 represents pit tracking or groove tracking

as follows. Ob: MIG. RlilRekaRe an example of a method of processing defective area

25  according to the present invention;



1 4 JAN 2003 i0 1 b: Goove tracking, specified for Rewitable discs
"Reflectivity information of bit position b29 represents whet her
reflectivity exceeds 40% or not as follows. Cb: If the reflectﬂvllt,MN 2003
greater than 40%5 1 b: If the reflectivity is |less than or equal to 40%
Area type information of bit position b27 and b26 represents a data area, a
| ead-in area, a lead-out area, or a mdgle area for a read-only disc as
follows. 00b: In the data area 10 01 b: In the Lead-in area 10b: In the

"t or a1 o of i1 oUGHoR 5% Sufh TR ol et Bt eaEID 81k AREF ki no
i or mati on Grriple ot e GRARRI R AR Raloteecd B b ReRRURLOMER " oy e,

disc or a duglq!ayer disc as follows. Ob: Layer O of dual l|ayer discs or
single | ayer é{lscs 20 1 b: Layer 1 of dual |ayer discs According to the

present inventi F"FIGLiMMéIEbtéé’&%th&féb(afmﬁlé?'f‘g:n?etﬂsa bﬂ%c@?.sihg'd!e%vénd.

recorded, by using b28 which Is a reserve In the sector 1 nformation

area i n gonvgrahiaeoevdingeb iesipreseht inkerishng for incremental recording 25 1 b:
Linking after defective area If the linking type information is binary

nunber "0", it inEliG:a8 issalblodkd diggfam of Rerdcordingeep@duciagoappargtusoide, and i f
it is binary nunber "1 ", it indicates |inking
implementing the present invention.

DESCRIPTION OF THE PREFERRED EMBODIMENT

10 Reference will nhow made in detail to the present preferred
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 in order to
explain the present invention by referring to the figures.

15 FIG. 2 illustrates an example of a method of processing the defective
area according to the present invention. During cettification, after registering a
defect list in a recording management data (RMD) area, a linking area is
allocated after the defective area, and the new user data is recorded after the
linking area.

20 The RMD area stores the list of defective areas found while using the
recording medium as well as the list of the defective areas found during
certification. According to the present invention, the RMD area stores the list
of the defective areas found before or during recording of the user data. At
the same time, for example, a data identifier (DID) area at the beginning of a

25 sector (which can be the ECC block or the sector) where the defective data is
included or located stores linking type information which indicates whether or

not linking is applied after the defective area when recording the user data.



1 4 JAN 2003 11 i medi ately after the defective area. Here, the linking

" type which occurs in the increnental recording node or the r?séghﬁfiﬂp
overwite recording node can be referred to as |inking type I,

|'i nking type which occurs imediately after the defective area can be
referred to as linking type Il. 5 Therefore) by indicating the |inking type
inthe linking type information of the PID, the general |inking type and
the linking type according to the present invention can be distinguished.

R e R i s SR
Che 1 ner orertiah Pugodatelf Sabihe HRREUSBLEE 12 eBandd e, ReBidfng ode.
adai 11 on, - HE T IrRE R g TR R & bl i RlbbogBh s "
Shown at | onc-ahes harer el APy el Re RS PERENER S =6 dco 15

by the def eqhbviakingegpe iMfemidtiokicad bacrimEn b &*hc%@sgéﬂéa@siﬁgltq@ﬁma@ ective

area according to the present invention can be applied to the Tecording

modes of t hety By iMndtioat thesecdrtiingunédiemalanasgodrifethdilinkingeias, thdreby
restricted overwite recording node, and the increnmental recordi ng node. 20

FI G 4 il uddifferestiatingdidhweeretharipkiag dbteeanttthbagepflatar ocessi ng t he defecti ve
area according to the present invention. Reference nunber 11 is a user data
area where ol d dathatiis, wben thie defective asea 8, minidieis registered idghedist o& ECC

bl ock, refeﬁﬁeéce, nunber 13 is a predeterm ned nunber of ECC bl ocks
al | ocat ed i riRfiestvearoagintbp RMP area.de fqupd wiile nereising thedisgedatact, e t he 25

roa Wil o RIPGe.AeR 3 Bayfned wilhow iScsklngabe User deleorAlG Ires.Re. pr sent
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\(I)\'} t E(C):gt bﬁlc%v{’%'géq%% n% sc%elrréé.]%jlﬁ%'l So@?#f@cﬁvﬂé % ﬁﬂ;ee&rg"?agrc%ﬁeﬂg dniurrIbt(:aLe
RN ar ea, oo e e of Rl o pBIET bt RIS UL e

pr edet er mi neshticdNPOWePEoLREE iRl % Wmﬁﬁﬁétﬁdéﬁnﬁﬁhﬁﬁ%?g&ﬁbrgﬁgggé iu‘éS['(ar :a

according to a predetermned rule. In addition) for see

refererid® sidmialowershhawrite pesér Isdapmapon H6tedtih@ iRy défebthedrdh Bosdat ¢ Whi ch
has predeterm ned patterns, which takes a role of linking data can be

recorded i n thdvaweesd powes heaea eloesmoteaffeut rbeordiig. EQBeblinkikg area 8
imedi ately after the defective area. In recording the actual user data
after certi fimgmadiaialy aftar e defaetiverarpa 8 infillad with inkingidaterde carst thewew it i s
determ ned whether, for exanple, a test signal is .
ata 7 begins to be recorded. The size of the linking area 8 occurring
immediately after the defective area 3 may be either 2 KB or 32 KB,
20  however, a size of 2KB is advantageous in real time read/write (RTRW)
operation.
In the meantime, since linking according to the present invention can be
found through detection of the defective areas during certification, the linking
data can be recorded in advance immediately after the detected defective
25  area according to a predetermined linking scheme (2KB or 32KB). At this
time, information is recorded in the data type information in the DID as shown

in FIG. 3 indicating that the linking data is recorded, and the linking type



15 detected. If the test signal is detected in the ECC bl ocks) m@[ﬁ@tﬁm@
allocated inmedi ately after the defective area to have the sané f S
the linking area, the new data recording begins in the new user data area
i mredi ately after the predeterm ned nunber of ECC bl ocks follow ng the
defective area, which is advantageous in real-tinme recording. Since a
groove track can be 20 wobbled, the te signal can also be a wobbl e
signal. As described above, in addition to the |inking which occurs in

nvent ton udbGFRRfieT ReReyhaHek iR oRRS imemeldhirtan Beueledid aiing occur s
[ di I - Lve. : [ i I def
occur d i ﬁ/ tyh@@g%?é@ﬁ}e ﬁ%@ﬁwwﬁrﬁﬁaomﬂﬁ'A#'l@_ra%?ﬁag%ﬁé#gésé‘-r equired f ;}“ d
Lo the aren | modt ne B oo Qe aIRT Gtile, O T 8eR G R0 °00 ) T
new user datpbriiéit of e HhsicABcOREHG unitViH &Baaaiﬁg%&?r%{ﬁirnhrﬂeaiaiéwbsiforéhe user

data, and perforns nore reliable reproductio Fu , according to the
present 5 nveahé idefactite @& APt LR resURIn@Gnifist st fill&d Bpalith Hatuera groove
wobbl e pattern, or a recording mark which has a 5 test pattern, which
functi ons agldta,rthiepgddimgadats car berdestdéd ircatvance in thechdsioeicordimgdhiat el y
after the defective area detected during certification. If) for exanple,
the test si dmanedigtalytbeforedthef defectine atded.cCthis paddigy dateearsavcandre data i s
recorded i medi ately after the predeterm ned nunber of ECC bl ocks follow ng
t he def ect i Vveav@ienwhentecoingitelaciual usgr dataduci ng the time for 10
recording |inking, data, which is advantageous to real-tinme recording.
Further, a pl aybgelbeaﬁssmmtheeaagr datacritaitGestifiqasiony thallinkibgrdatadsto t he

féﬁi?Sﬁ#JESﬁ%@%@ﬂrﬁé%eﬁ%&’ri@ﬁéﬂatggiq?te&n%'r%%?kqtﬁi@a é@%ﬁ{@@m USSR i on. The
Fecor di ngy v S50t PR’ (AHAGRGRLRS el T Bt n dheestsresdie fahe
reur 1 eabl € es0dh 1 3PS A rehBaYRRNY: DL Ta00E, DY Bl | ar el v

divided into recé repr oduction. ring recor codec
and/ or a hosbcbriry Ba@&slahﬂe%@eﬁemri§$§¢&ae&9ﬁﬁéd%ﬁe|§e>§n%$ Q?éaafeefwé' ed_AV
signal according to a predeterm ned conpression sche and supplies size

i nformati on dred ah@meqmmg/gsg‘aed data. A digital signal processor (DSP) 120
recei ves the conpressed V data supplied fromthe AV codec and/or the host
interfdde 110, add&.@idlusirateslardetamplerofestorng e linkihg dype trdernfaiisn
processing thereto, 25 and perforns nodul ati on using a predeterm ned

nmodul ati on fckerding 1o thadireséntdnuentioy iratingl DD anea WkichhisRllots@ddoneastt s t he
modul ated data fromthe DSP into a radio frequency (RF) signal. Then, a

pi ckup 140 rsestnrdand hasrk bytas.4 Dpta identificatiosi igfeamatioppncliglesrsgatehe RE AVP
130 on a di Srgf nmount edwgn a turn Babl e of the pickup, 140. A servo unit 150
recei ves i nfiiPFABIYhaRER&8siar pumber, aad sectechiarmation ineludes pesterias@at r ol | er

160 and st ah) erforns servo function for the, nounted disk. Duri ng

pl ayback of QY#'BW‘F&NWS@'QFam\sﬂ?Bﬁ'Vé , KNG PR Ra tyRG, dﬁfac‘iyﬁﬁ' ﬁ%%ﬂ%ks up

t he op 'ocal ﬂnﬁéﬁl fromthe disk having the information data stored

t herei n)” an e information data is extracted fromthe optical signal. The

Servo si gnal for ST oEaL BB IBIHRRn S EpeUhicT oSt Aifese iR God T nsp
120 linear velocity (CLV) or zone constant linear velocity (ZCLV) as follows.
Ob: CLV format type
1b: Zoned format type, specified for Rewritable discs
25 Tracking method information of bit position b30 represents pit tracking
or groove tracking as follows.

Ob: Pit tracking



10 ‘denpdul.at es the nodul at ed data supplied fromthe RF AMP 130
corresponding to the nodul ati on schene used during nodul ati on, qufRNangn
ECC process to correct errors, and elim nates added data. The ser J n

150 receives information necessary for servo control fromthe RF AVP 130
and the systemcontroller 160, and stably perforns the servo function. The
15 AV codec and/or the host interface %ko decodes the conpressed A/V data
supplied fromthe DSP 120 to output an AN signal. The systemcontroller 160

controls the overgll_system for repr.odyci and recording the infornmation
data fromand on ﬁ?i@r&)ié%trﬁﬁﬂﬁgéipegﬁ'egﬁ%r @g\ﬁ’ﬂtag!ﬁﬂ?'ﬁc%f t%e pi ckup 140. The
DSP 120 and the sysiemcontr.oller 16 ndl e,. pr sing the 2 ta durin
recordi ng and rep%‘%ﬁ%%tf\f'@njnfpﬁﬂﬁ ‘Eﬁ'n(g %@r?%ﬁ%&ﬁﬁﬁ?%&eﬁ%éﬂ%‘%ﬁ% )

connection w LA ' as well as performng |inking
schenes Me#egggg\@g%xggg%’e%tér\%grgggléﬂ%h t he medi a during recording and

r epr oduci ng. That?t}:zf,rth%%ﬂéacﬁ(,@gﬁirggéagrtrhgﬁ 4p%ar data after certification,

the system contro rec es one of defective area registered in

l'ist of g5 def ectﬂmﬁhgagﬂégﬁqm{:@rpég_sqhgn bpge{,éjit@gochcj_je user data processed by

DSP 120 imedi ately after the linking area (specified by a predeterm ned

| i nking scheme) fAtdaopBdnfnMafion of it ¢oisition FEEand b2k réprdntd8Yald

Al t hough a few preferred enbodi nents of the present invention have been
shown and desren| &éshd-intareapa tbateowt Fpes arat midide atdadora séad-baly disc ade art

t hat changes may be made in this enbodi mrent w thout departing fromthe
principles dollowsirit of the invention, the scope of which is defined in
the clains 5 and their equivalents. 1 4 JAN 2003 16 Cains 1. A recording
medi um havi ng a pPQR: M thedale ageeht i nuous basic recording units, the

recordi medi um cchr_qfri sing: a defect managenent area registering a |list of
def ect i ar eas; [ m%b‘gaﬂ’@a@rﬁ?l ocated i medi ately after one of the
defective areas agcording to, a predeterm ned |inking schenme; and a

predet ermined are t"(‘)ﬂ?q?'ge%awlto?%ﬂal i nformation indi cati ng whether the

det ined |inkj ' |j I nki i mredi at el
B ter the one def bitiORRS SRbFEBFAAG reai um of ciaim 1. wher oi n
after the one d | . OVAIg medium of claim 1, uher
whet her 11 nking odad BPp RIFATRR GiEh dbcliohias R e YRl aaibr e |

restricted omglinkihg BafsPloflbiag node, and a second type information
i ndi cati ng whether linking occurs imrediately after the defective area. 3.

The rectg di ng medpwirmedd-ehBidatd, wherein the additional information is
stored in one of the basic recording units. 4. The recording nmedi um of
claim?1, further tmrhimkisg dataa data i dentification area storing the
addi tional information.
Layer number information of bit position b24 represents layer number
in a single layer disc or a dual layer disc as follows.
Ob: Layer O of dual layer discs or single layer discs
20 1b: Layer 1 of dual layer discs
According to the present invention, linking type information is defined
as follows and recorded, by using b28 which is a reserved bit in the sector
information area in conventional methods.
Ob: Linking for incremental recording
25 1b: Linking after defective area
If the linking type information is binary number "0", it indicates linking for

the incremental recording mode, and if it is binary number "1", it indicates linking



5. The recording medium of claim4, wherein the data identification area
conprises a sector information area) and the additional information is
stored using a reserved bit in the sector information area. 6. {the AN 2003
recordi ng medium of claim1, wherein an optical power source emtting a
wite power beam during recording user data lowers the wite power beam
upon detecting the defective area so thlalt the | owered power beam does not
affect recording on the recordi ng nedi um 1 4 JAN 2003 17 7. The

R S O R o A BB

di ' L1, W 32 Kj t to t
5 S, RGOSk e SRR anfe
B T
a ! ocaled 1 NRBURIAVY afdd Edn b FofBREG T Ay i Rpa 0. The recording medi um of

claim9, further conprising a data | on"area included in a sector

of the r®cording Trstetdme, WiahEicAiHY tﬂ@ﬁiﬁﬁhb%e%ﬂfbﬂr&ir{@gge%m iontdf’ €S

l'inking type information i'ndicati’ng that™li'nking occl Fately after
the defecti wbeﬂléatrfﬁiiemalainkmetyb@éﬁd iR liriking #)pé @stdrathgitbake bhssdht nki ng

data is recorded in e linking area. 11. The fecordi ng nedium of claim?9,
wher ei n paddhventitet can be déstingdistietin lfadfoamation indiceti Ninkirgy imrhb@iatélpn in one
of the basic recording unit inmedi ately before the defective area.” 12. The
recor di ng meaftarthedefdcdivenarea g inchided: ihdhé iDIBI of ghe sbetoe irmmhidhelthkirey t he
defective area is applied to each of a wite-at-once recordi ng node, a
restricted RASMGH wheNlinkindieeyrerinde seatordreante shawn whethec thallimdngrode when
the recgrding nmedia is a digital versatile disc-rewitable (DVD RVIn disk.
13. A ridtor g"ﬁ@'cﬂ%ﬂgﬁaﬁilggem%f%lrrawﬂm)mog@n@ﬁtﬁedagtnstﬁd everatite di ng

corr ect i on (R0 OTR. AT RSl nddRoaes mmasiAeb sha s o
defective arfaedfbrbqd iGN GRb tihkih§ Wi Miorialion can be used for high-
speed data processing in a drive since with the linking type information it can
be shown at once whether recording data is continuously recorded or divided

16 by the defective area.

The linking scheme which accompanies the defective area according to
the present invention can be applied to all the recording modes of the DVD-
RW, that is, the write-at-one recording mode, the restricted overwrite recording
mode, and the incremental recording mode.

20 FIG. 4 illustrates another example of a method of processing the
defective area according to the present invention. Reference number 11 is a
user data area where old data is recorded, reference number 12 is a defective
ECC block, reference number 13 is a predetermined number of ECC blocks
allocated immediately after the defective ECC block in order to have the

25 same effect as the linking area, and reference number 14 is a user data area

where new data is recorded.



1 4 JAN 2003 18 a defective nmanagenent area registering in a list the

" defective area and information on the predeternined nunber of ECC bl oczlﬁ

all ocated inmmedi ately after the defective area. 14. The recordi1n& A ﬁaof
claim 13, wherein the predeterm ned nunber of ECC bl ocks after the
defective area is predeterm ned according to a predetermned rule. 15. The
recording mediumof claim13, further g¢enprising a test signal as reference
signal recorded in advance in the predeterm ned nunber of ECC bl ocks

i ﬁ%?;gg)r/rp?{ o AR o B BventiBg, K0 Gang %ﬁé‘%‘a&%ﬁ%ﬁéﬁ? Jé)rfsegg S'ngi =
L ror the a e ANEEC BideRIIPKET ShiBEReA° nfdaRiby Yrier e Reetita fHEE | oY
certificati %tedtﬁgﬂ{ Qéﬁﬂ%%@r&:ﬂg%égﬁg%rﬁﬁqﬁnp%ﬁﬁm‘ggﬁﬂé 8 flendit tcif?n{a t Eg

predet er mi ned nunber of oW ng t rve area |

reference sibagils én B8 RESAEd Withodeusing 45é ﬁﬁﬁhg%@h%@b% tgfs  fHeOCks
17. Ar Ium

foll owi ng the detected defective area. ) cording ne avi ng

conti nuéus Ipasdaterrainedidiursbeinoft ECCtileckssithadiamiyafbriNe dstebivesang 2
predeterm ned area in the recording nmediumstoring |inking type information
i ndi cati ng waatbeeregistatedig thaRMDareaecand it edn be dufinatahat thieedivatiséry after a
defective area of the recording nedium 18. A recordi ng nedi um conpri sing:
a def ect maiatfeateafoliows theqrredetermingdauniber ob ECE:blecks memediatedy atterd i nki ng
area allocated i mediately after one of the defective areas according to a
pr edet er mi ndRp fefariiveareaasaprdingto arpredetegpingdigenedi um of clai m 18, wherein

2 kilobytes are allqgcated tqQ the Ijnkin rea al] ocated i medi ately after
the defective ar 3&?8&3‘1@% WQUWQA)WKQ _ré'j}qqqa@cqa glgpalaush aserfeshsignalc| ai m 18,

e D037, el 84 Rt Blar BcBrhals brédiiammiRtd Pandihg wiich &3 2 ole
SR 1. AOefinkin dird oA be/tatbrod@ih s Eh &G e gLt bS: 8P A 8 112

6L3} aef hsu

;]yg gji ga]Z(l:J]ai: ?g@gbgﬂb@%% gbﬁ?gfﬂfi’if‘@é@f‘%ﬂ#ﬁg g}e%q] cal calca]cal calca]ca]calc

B 46| >% VFG ) g| MinrfsoMdifgirerdtadi tRbFdata after certification, after a defective area
a]J ca] ca] ca] ca] ca] c™a] ca]Ca] ca] ca]caJca] ca ceﬁ caJ ca]ca] ca] ca] ca] cal ca] ca] ca]

ca] c a] ca] cdd emdduriterédsdshét, it is determined whether, for example, a test signal is

\"#. &&&} xsni d_Y] calU] c"a] ca] ca] ca] ca] ca] ca]c"a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca
] ca] calléa] c alptestadh] if #iectelst sipnallis albtealarbih tlg EQCUSISCIRE, MNiH areSitotatdd, s, , , - " . /

1*37393567! 9: : : ={vql ggt]t X]c]ca]calc alJcalcalcalcalc a]c

a] ca] ca] ca] onaleskgtely] after the defective area to have the same effect as the linking

a] ca] ca] ca] ca] ca] ca] ca] ca] c”*a] ca] ca] ca] ca] ca] ca] ca] c"a! =! ?j GNAAABI BuBBBCnCw

]ccc]ccz]wor DRfehd s perrdatprpepiding beging n tls@]rt%q ua?r ta freajroatedigtely] caj caj ca
ca] ca] ca] cal,cal,calca] ca] ¢ca] ca] ca] ca calcalcalc

a] ca] ca] ca] @h?d@éf@%ﬂ«ﬁ%&@%@%&%ﬁ%mm}%w@ ®dc]]calc
L] oh] on] caPRUGTE s ANA RS I T SO B T aRbe ot N Fra DR aFK ban be | o ©
e . -

gttcv}xsnid _Z]c] }A%a?lgg (':gfé:%@(?a b§+ céaciaéﬂéﬁncg?gﬂg I'MI&RQ \Hﬁl‘&ﬁ%&ﬂ% in

g} gg]! g\allllicvwwwv]a] wrﬁ@%ﬁ%%ﬁgﬁg?égﬁgg %@ﬁ@%’g%ﬁﬁ@v )’is nf@%%ﬂﬁqﬁg?lgg] caJ ca] ca

] ca] ca] ca] cakes ﬂrhldﬁ? elecintsriatioh GicRineirbhea thal Rk b6clrs #hmediately
aJcalca]lcalcalcalcalcalca:i}iK-3109%& ()-s109%& ()-L
10%& () - S10%kief )hetdOfsti(e area. By doing so, even if a large defect occurs in the
yMLOY&' ()-10%&' ()-J6i K- S10%&' ()-s10%&' ()- @ 10%&' () - 109%& () -

25 recording medium and the reference signals required for recording/reproducing

are not generated, the linking scheme can be applied to the area immediately
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1y 109% f & ()-11L! 109% ()-! XL! 109%&’ () - S10%& () - @L10% () - 3s10%& ()- M 10(

Bl z[ 91/

! ! s! 1 10%~& ()-M$! 10%& ()-z!f$! 10%p& @-zy! 109 ()-!y! 10%a& ()-!0y! 109 f
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10%: () - @O dakes rél%%ﬁit); gf thg %EPA”ta, and performs more reliable reproduction.
Further, according to the present invention, a reference signal such as a
test signal, data, a groove wobble pattern, or a recording mark which has a
S test pattern, which functions as linking data is recorded in advance in a block
immediately after the defective area detected during certification. If, for
example, the test signal is detected after the defective area, the new user
data is recorded immediately after the predetermined number of ECC blocks
following the defective area without using linking, reducing the time for
10 recording linking data, which is advantageous to real-time recording.
Further, a playback apparatus reads information recorded according to
the present invention.
Further, Fig. 5 is a block diagram of a recording/reproducing apparatus
for implementing the present invention. The function of the
15 recording/reproducing apparatus for recording/reproducing A/V (audio/video)
data using the recordable and rewriteable recording media such as the DVD-
RW, DVD-R and DVD-RAM is largely divided into recording and
reproduction.
During recording, an AV codec and/or a host interface 110
20  compression-codes an externally applied AV signal according to a
predetermined compression scheme and supplies size information for the
compressed data. A digital signal processor (DSP) 120 receives the
compressed A/V data supplied from the AV codec and/or the host interface
110, adds additional data for error correction code (ECC) processing thereto,
25 and petforms modulation using a predetermined modulation scheme. A radio
frequency amplifier (RF AMP) 130 converts the modulated data from the
DSP into a radio frequency (RF) signal. Then, a pickup 140 records the RF
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signal supplied from the RF AMP 130 on a disk mounted on a turn table of
the pickup 140. A servo unit 150 receives information necessary for servo
control from a system controller 160 and stably performs a servo function for
the mounted disk,

5 During playback of information data stored on the disk, the pickup 140
picks up the optical signal from the disk having the information data stored
therein, and the information data is extracted from the optical signal. The RF
AMP 130 converts the optical signal into an RF signal, and extracts the servo
signal for performing a servo function, and modulated data. The DSP 120

10 demodulates the modulated data supplied from the RF AMP 130
corresponding to the modulation scheme used during modulation, performs an
ECC process to correct errors, and eliminates added data. The servo unit
150 receives information necessary for servo control from the RF AMP 130
and the system controller 160, and stably performs the servo function. The
15 AV codec and/or the host interface 110 decodes the compressed A/V data
supplied from the DSP 120 to output an A/V signal. The system controller
160 controls the overall system for reproducing and recording the information

data from and on the disk mounted on the turn table of the pickup 140.
The DSP 120 and the system controller 160 handle processing the
20  data during recording and reproduction, including performing linking schemes in
connection with recording and reproducing as well as performing linking
schemes when processing defective areas on the media during recording and
reproducing. That is, while recording the user data after cettification, the
system controller 160 recognizes one of defective area registered in list of
25  defected areas and controls recording the user data processed by DSP 120
immediately after the linking area (specified by a predetermined linking

scheme) following the one defective area.
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5 and their equivalents.
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linking area allocated immediately after one of the defective areas according to a

predetermined linking scheme; and

a predetermined area storing additional information indicating whether the
predetermined linking scheme is applied to the linking area immediately after the one defective

area.

2. The recording medium of claim 1, wherein the additional information comprises a
first type information indicating whether linking occurs in one of an incremental recording mode
and a restricted overwrite recording mode, and a second type information indicating whether

linking occurs immediately after the defective area.

3. The recording medium of claim 1, wherein the additional information is stored in

one of the basic recording units.

4, The recording medium of claim 1, further comprising a data identification area
storing the additional information.

5. The recording medium of claim 4, wherein the data identification area comprises
a sector information area, and the additional information is stored using a reserved bit in the

sector information area.

6. The recording medium of claim 1, wherein an optical power source emitting a
write power beam during recording user data lowers the write power beam upon detecting the
defective area so that the lowered power beam does not affect recording on the recording

medium.
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linking area allocated immediately after the defective area.

9. The recording medium of claim 1, wherein, during certification before recording
user data, linking data is recorded in advance in the linking area allocated immediately after the
defective area.

10. The recording medium of claim 9, further comprising a data identification area
included in a sector of the recording medium where the defective area is located and stores
linking type information indicating that linking occurs immediately after the defective area and
data type information indicating that the linking data is recorded in the linking area.

11. The recording medium of claim 9, wherein padding data is recorded in advance

during the certification in one of the basic recording unit immediately before the defective area.

12. The recording medium of claim 1, wherein the linking scheme applied to the
defective area is applied to each of a write-at-once recording mode, a restricted overwrite
recording mode, and an incremental recording mode when the recording media is a digital
versatile disc-rewritable (DVD-RW) disk.

13. A recording medium having a plurality of continuous basic recording units, the

recording medium comprising:

a predetermined number of error correction code (ECC) blocks allocated to an area

immediately after a defective area detected during certification; and
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15. The recording medium of claim 13, further comprising a test signal as reference
signal recorded in advance in the predetermined number of ECC blocks immediately after the

defective area.

16. The recording medium of claim 13, further comprising a wobble signal of a
groove track as reference signal recorded in advance in the predetermined number of ECC
blocks immediately after the defective area, wherein when user data is recorded after the
certification, recording of the user data begins immediately after the predetermined number of
ECC blocks following the defective area if the reference signal is detected in the predetermined
number of ECC blocks following the detected defective area.

17. A recording medium having continuous basic recording units, the recording
medium, comprising: a predetermined area in the recording medium storing linking type
information indicating whether linking data is specified in an area immediately after a defective

area of the recording medium.

18. A recording medium comprising:
a defect management area registering a list of defective areas;

a linking area allocated immediately after one of the defective areas according to a
predetermined linking scheme;

19. The recording medium of claim 18, wherein 2 kilobytes are allocated to the linking
area allocated immediately after the defective area.
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