.;e3e.va \\]T"L8_"6"aTvazf HL D C 204 1 RECORDI NG MEDI UM FOR STORI NG LI NKI NG
TYPE' | NFORVATI ON AND METHOD OF PROCESSI NG DEFECTI VE AREA USI NG (THECSHdE S ~
BACKGROUND OF THE INVENTION 1. Field of the Invention The present 1 nvention
relates to the field of optical recording nmedi a having conti nuous basic
recording units, ‘and nore particularly, to a recording nediumfor storing

li nking type infornmation which indicates whether a |inking 10 schene
applies to an area imediately after d defective area and a nethod of
processing a defective area using the sane. 2. Description of the Rel ated
Art Since basic REGHPBDIYGMERIWY EOR STORING AIMKING TYRErew it abl e (DVD

d a digjtal tile- dabl DVD- R i tioned
cont | nuousi y INFORUATIEN AND; HEEIGD OroRROGRSHING BREEOTIE (VD RAV

whi ch are divided by physical pdenptifier PI:D) _areas or buffer fields
(extra "areas allocated to c‘*ﬁk&&%ﬂq 3"& Erement for controlli ng a
spindle notor accurately), it is required that a recording-start point of
each basic unit in a DV/D-RWis precisely |located. The basic recording unit
of thegDVD- RAM can be\aBs kar N [ B ﬁrdi ng unit of the

DVD- RW can be an error ~=Si nce the basic

recordi ng ynitsgRid bh [ﬁ\(\%@nﬁnd the DVD-RW which have the sane physical
formats, are positi oneg conti1 nuously as described above, for an increnental

recor di ng mode, ThBdrebént ihbentBidldtas W9 e g ok %ﬁ;\?&éﬁgirﬂ@digs

monentarily discontinued or new data i s recor: he previ ous

data, the RMBnERcanthidie BAGR RELHARY anitd, BkH %régml&gdr@ ¥4 &b didi
I ytes) of

pr edet er mi ned nunber of bytes (for exanple, 3 a next pgcordi ng

1 0 DEC ZOOwdiurs farstofing tihkiag ¢ypal ihfotmiation ahich ihbickicaaviastRar a liRkipgdi ti on,
there are two linking area sizes which are applied in increnenta

r ecor 89 ng; schatné spyliasstozamcara? irkinediagale afted andéfoetiveasrea ahd BMReRGH ofhen a
defective area is registered in a defective area list which is registered
in a recorBH’oﬁ@S%%ég?%i%t\/em&UfélmeS‘zarae-ea, the DVD-RWuses 'a restricted
overwite gecording. npde along with the Iinking schenme simlar to the

i ncr enment af rec@?ﬁ&mj'oﬁdﬁg‘%\ﬁgﬁtﬁ%ﬁrdi ng actual user data after the

regi stered def eﬁ ivg}%r ea. T.eref.Fre, t he curreig) DVD- RW specification only
applies a |inki E‘C Ifereeaing units o adighal versatie,digerigwritaile 4aNDrhe

tricteds ite i de, T RW ificat] 10 d t
Geri ne. speny P & ool elsHlR g R o5 Sk BoRBpEes PORIERUEY. Such as
defi m e : . E . .

1 ot gt Fog R REAERE er 2 OV FRdPh® Abb s Py OVD-fehd nfnaem
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 transmissiqn is momentarily discontinued or new data is recorded foIIoWing 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-



_increnental recording node, and shows old data 4) a 32-Kil obytﬁ | i nki ng
area: 2 and new data 7. Referring to FIG 1, when recording of ﬂdD%tHUIﬂ is
15 conpleted without filling up a basic recording unit (an ECC bl ock unit
in FIG1 ), padding data 5 is recorded fromthe renai ning portion of the
basic recording unit, where no data is recorded, to a first sector after a
sync mark 1. Recording of the new user_data 7 begins after recording
| inking data 6 in the 32-kil obyte li nid ng area 2 for increnmental recording.
20 In the neantine, in a case where reference signals such as a wobble
si gnal or &tarbprintare-gipcated peRp liskiggareaarla additiogghereare dvatinkimg alea case of
an uncorrectable error, that is, in a case where a |arge defect exists
across a pliSiFeaIwhich are apriierdn ingramentgirecerding; Rdiolbdes anh 32 kilebyte®P si gnal |
etc.) are not g?ngﬁat ed at_all when a pick-up unit passes through the
defective area. 'MANgHase0f RYDRVWowhemsodefective sieais registesed impgossi bl e,

an' | ner oo S Bl HkGHE Trasfged narecorgng manadsmanbiat (EMBID. RW dat o
b ock Bumberse B PRERNGRES a Rele e St roda otk boand.
o pr cdet er e oane SneP R rcferiitt eBpind RS AT e o ew
o T ki g S o B e AP ! P o BV Rt =1 ™

[Sror a1, Spesfienion drRAASAEE AinRingstheid (5ORB it el RooRiilf odB® |1 ki o

schenme defined by the D speci fication a les to o I ncrenent al

recordi ng andahandshicléd besiwrite reGordiey Wdde® TS DV IFNVRRifiddidnnew
l'i nki ng schene would apply to an area 1 mmedi ately after the defective area.

The t¥Pe ofloes nki definerspedifietinking sthemes fur piledessing \eedaic@venaedssuch be

di stinguished fromthe type of linking used in the general increnental
recordi ng Addefining atinking @sea aftar edlefactivevaidae recordi ng node. That is, the
i nking i.n the 1? general increnmental recording node and the restricted
overwite recor fGg! Fdcdagraliustratinga irkingischemeswhielt ogatisiingf generalt oppi ng

the recording of as nuch datg as can be recorded at a tinme, This linking is
not defi ne@c%“ﬁntﬁfﬁepedjﬂg Wﬁg%’ anekhiowisRid faided, adRnkilbyte likingratPag@ to t he

present LGN GIE 1! AR R HI S, M et S b AR e
2201159 ool Y BLAL BB T B SRRV S
F o R EEIRYSEAE 6 SE) ARSHTLSEFA B o g AU PRI,
i n which basit, wHe?é AbHaisUBESBed t6 aRPst ok 8o i HANKS . YRecording
of the new user data 7 begins after recording linking data 6 in the 32-kilobyte
linking area 2 for incremental recording.
20 In the meantime, in a case where reference signals such as a wobble
signal or a land pre-pit (LPP) signal are not generated as in the case of an
uncorrectable 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.



.1 Q'DEC 204 4 It is another object to provide a recording nmediumin which a
predét er mi ned nunber of error correction code (ECC) bl ocks) \/\A-'ig:ﬂgbagﬁ'ql't he
ef ec

sane effect as a linking area, are allocated i Mmediately after a ive

area, in the recording nmediumin which basic recording units are positioned
5 continuously. It is still another object to provide a nethod of

processi ng a defective area in which g?ser data is recorded after allocating
a predetermned linking area imrediately after a defective area according
to linking type information which indicates whether |inking occurs

i mredi at el y af t 47 8D ViefR\W; data iareqerded inctroe\s trapks1and infanmatien whichl | anot her

bj id [ def i i n which

Fecor ding OFOEES SNYAEAL EOCEPIAGK Ao Roresaedsst i the domiabere-Bis BCC bl ocks
fol |l ow i . Addi bj d ad t f th

ol Lon 19 SudPlgtd 5o P Raa R S LBk ool eon e B St an
in part, V\A“I,dq]btpend ‘?IHHI O%H;{%i(i?gﬁrw description, or may be | earned by

practice of the 1nven EHEHe above obj ectives and ot her

bi ect | P s . Cna. medi havi n ti
basi c. recor di ng T e Sohist TR RSl ub el eSS GRebEH ng = 11 st
of defect i wRsaiitetbabdvé biltbAy 3r&An8!dAcaheb I FLchelid BEcfae Of the

defective areas according to 20 a pre g sché nd a

pr edet er ni mﬂbraismfiﬁéelthWoﬁd@ehéﬁw‘ﬁicrérﬁéﬁ’traﬂi%bb%q nghé%tr Lngstibgigher the
d specified 1n,

predeterm ned |inking schene i's applied to, or occurs in the

l'i nki ng ar exeiwnitedieabrdiyg aiddy. Sineeans lifRINGEchemelEimed by theD ecor di ng
medi um havi rw conti nuous basic recording units 25 conprises a predeterm ned

number of &Wospagification appliasito PEPCHN bharekserahl rxirdifgtmods &dea

i medi ately after a defective area detected during certification and a

def ectilve FRStHgef@Yeraiiteaecerling modegthernaw linking shieerdefvemtld apply td D DEC 204
5 area and informatign on the predeterm ned nunber of ECC bl ocks al | ocated
i medi at el 9%%@%@&% akterithe dalegtive @Rt her, a net hod of processing

uni 1 and_ pr ocedEPAgPa el BEfinganmastalelias e etestive e6et nagds Kebeer ect i ve
areas that ggeAfisilY 08 158 o' df ﬁr%tiwé) DsSFh3hS 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.



.recording user data and the defective areas that occur while recording the
user-data, registering a list of the defective areas in a defedqtf m@?ﬁment
area of the recording medium and storing in a predeterm ned area o e
recordi ng medi um addi tional information indicating whether a predeterm ned

| i nking 10 schenme is applied to a linking area i nmedi ately after one of the
defective areas. Further, a nethod of grocessi ng a defective area before
recordi ng user data or while recording®*the user data in a recordi ng nmedi um
havi ng continuous basic recording units, conprising recording the user data
after speci fyi ndt ds @nqihed@biecti toeprovidéi angesardéne mediam imkihighas ea

imedi ately after the defective area if the defective area is found while
recordi ng tMHedeteEpinggdinumbersierter comectivagiagde(EES) biasks.uminick havathéer) a
recordi ng and/ or.reproducing apparatus recordi ng data on a recordi ng nmedi um
havi ng contﬁamﬁ)ﬁfgegg%i%"%régnﬂeﬂpﬁ%teﬁﬁﬁmeé Ingfterrdefectiveomenr om t he
recordi ng i and .processi ng defegctive areas of the recordi ng nmedi um
conpri ses gﬁghggﬂe&fﬂgei'@ﬁw 8?\ W%’Egr%'ﬂdﬁﬁorgﬁ"g HBIts @rgrRPsiionedi um and

r epr odgces . the recordi ng medi um and a processing unit which upon
det ect :5?19 &%@ﬁ@f&{sﬁfg defective areas specifies a predeterm ned |inking

Z.SPS”EeLSr i oty Sl RIS ploie EimetPo O BrosabRg Shalegnd °° ©' "
Cont | nuous “hab AVACH BegfiERk & 2ol AN B alRoR i BelleB Tl B 6 11 om

the recor diimgngtiatblyarand MOGRErES a@&érﬁ t&%ngigag@té)ihfc}rﬁﬁiaﬁwﬂ% ng

medi um conprises a pick-up device whic ecor a on e recording

medi um and indigatesiwbethet itiling ocutrd infmediarRlychiRg aMRAHE arRdn feddr@R§SSI Ng uNi t
all ocating a predeterm ned nunber of error correction code (ECC) ™ bl ocks 5
to anlérea i mredi ist pel stll teothereohjbct tepepfidetd Metitodas pletessingl luri ng
certification and registering in a list in a defective nmanagenent area the
one def ect id¢tediive areain whichbresarding ofa uses dptechiegins aftereipredetermingd ECC

bl ocks al | ocated imedi ately after the one defective area. 10 Further, a
recor di ng &HWWW%H[&EM@@W&Q@?@I&QM-ng data on a recordi ng medi um

havi ng conti nuoys, basi ecording units and reading the data fromthe
recordi ng nedi u%déﬁ'@']@ﬁ&@& A g@Y@E?Q%OW‘@d@VQﬁ'OﬂH@"P@c&ﬁ*d@'ﬁ@;lﬂmdi um

conprisin - ss. Of. i.f.vi ng, upon detectjn ne of the defective

ar ggs a.p?gggﬁéﬁﬁgnczeéqlpﬁgﬁﬁg"élngm% an 'Piﬂﬂdyﬁg“g’ﬁe@‘i'mﬁpm 8 15 after

the o de i a I ' ; W NGS These and ot her

obj ec?g angggﬁ\%ﬁpéggﬁ%ﬁtl eq@ﬁ\%ﬂrgﬁﬁc%fﬁﬁe E‘ggﬁ "apparent and nore

readi |y appreci gteesbHi o dﬁ'ﬁf I f 0.0 rred

enbodi ?/renltog t aken iﬂé@n%%%@oéﬂab{ﬂ%st e é@"&%@?ﬁ%ﬁ@ﬁ%gm@vﬁég‘gf whi ch:
invention a recording medium having continuous basic recording units

comprises a defect management area registering a list of defective areas, a
linking area allocated immediately after one of the defective areas according to
20 a predetermined 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




_FIG 1 illustrates a |inking scheme occurring in a general increnental
recording node; FIG 2 illustrates an exanple of a method of pg)ggﬁr@
defective area 25 according to the present invention; 1 0 SE plb
3 illustrates the structure of a data identification (DID) area as an
exanple of storing linking type information according to the present
invention; and FIG 4 illustrates another exanple of a nethod of processing
defective 5 area according to the pre$ent invention. FIG 5 is a block
di agram of a recordi ng/ reproduci ng apparatus for inplenenting the present
i nventi on. aBESaRd PN dirthe et dVRIRbMENTECEhIRadsadIRBERAWM | | Nnow
made in detail to the present preferred enbodi nents of the present
i nvent i on, Iresedistely atiér thiei detfedlive ardéd.ust rat ed i n the acconpanyi ng dr aw ngs,
wherein |ike reference nunerals refer to the like el enents throughout. The
embodi ment s ar e FBBer; aeethbdiobpracassingl defectiveeanghaiima réeording ssatdiurhnvent i on
by referriﬂg tothe figures. 15 FIG 2 illustrates an exanple of a method
of processNAYNIHOMBLSES| Rasia Feeprdiegoinitngnd pro¢rssing defectivenaseas,on. Duri ng

certi fléﬁ/gti on, .aftgr regi stering a defect list in a recordi n% managenent
dat a (RVD) CoMRHSes deiesting heydefactive afens thatagcur duwing erititiestioptbelerear ea, and
t he new us% d@ta IS ragcorsgg after the Iinking area. 20 The RVMD area
stores t he J9GINGHSefHalr end dedefgctivearaas that PecUiavhilg reersding dhs WSsg nedi um
as well as e L] f tF fective areas.foun uring certification.
Accor di ng f %&f hljgb%iee@gn% nsﬁﬁ)\?ﬁ'fﬁﬁgﬁ,cm’ter@ew ﬁrﬁgécgmﬂr@gem@% pie&Olof t he
defective f.ar ri. 3] f th ser data. At the
same tine) ﬂf@giﬁgf’é‘%m‘ﬁd%g%}%ﬁt'ﬁ% é@%{ﬁ?’ﬁyﬁeﬁg&aﬁ t#%ée%’é@mni ng of a
25 sector (MHiGR SR : : r t . defective
data is included or III océﬁiﬁ@?ﬁ?@ﬁ‘ﬁﬁﬁgdgh?ﬁg% '%FF?P}% |"g%d \il?\ﬁflﬂ i ndi cat es
whet he0 or seimsmeiigikpplied So anRkirkafal ifimbdig [ g8 dehsstivgecor di ng
t he user data. 1 t('i)ﬁDEC 2~~4 s her‘?,I trple nte fggg]; bﬁgtdgtﬁé;‘ reco’?’ged after
appl yi ng aatgaski ng schene to the area imrediately after the defective area.
I n anot her exanple, the basic recording unit stores the linking type

i nformati on as &uddieri amathodbbproeessimg awefertivé arbacipdfore rsbeidirey udernki ng is
applied imediately after the defective area and 5 the linking type

i nf or mat i ofiala while regasdingdleeluser data inss eatording mypdiume having icontirtuppie

i nformati oa .the recording nmedi um can reco&tr;i ze the linking data, thereby
di f f er ent i 38FIA GPEAERSNitsH EoMPARiNggeaarding e wses dateeftanspecifying ai s) when
the defective area 3,,.which is registered in the |list of defective areas in
the RVD ar Béde%wrlﬁ%lﬂ‘%@ Src@ep@cla%dmtk@gte}{@aug@edmlgaﬁ?r theelelertiver ect i ve
area 3 1s ghlAPRd Wl AR arb§ 50 fo%'nag\’Nﬁilréereggr%fngdt%teaUSéﬁtda%ahfnsonte' Fine ' O

basic recording units.

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



.the*defective area 3, optical power beamwhich is emtted froman opti cal
‘power source such as a laser device is |lowered down to a | evel] § BEC ¢8@inot
af fect recording, for exanple, under a read power beam Therefore, an
optical power source emtting a wite power beam during recording the user
15 data lowers the wite power beam upon detecting the defective area 3 so
that the | owered power beam does not affect recording. The linking area 8
i mMmedi ately after the defective area 36is filled with |inking data 9, and
the new data 7 begins to be recorded. The size of the linking area 8

occur ring ifroredetedoydiag esditeante hrsdes¥ingHebsttive BYad6f tﬁietrgééréifn B or 32
KB, 20 however, a size of 2K8 is advantageous in real tine rea ite

(RTRW opermaedigm, cdomprisesre pitki-ure desicaaghith nédords 2RO baItRE rbeordify Present

i nvention can be found through detection of the defective areas during
certifi cat iroediuemand reprodiycasadata deom thes rezoading chadiuradaana erocaseiigt el y
after the detected defective 25 area according to a predeterm ned |inking
scheme (2k&ngrllgoating a predetarminedraymbar of eredricorrection embe (BEC) lotkee dat a
type inforgation in the DID as shown in FIG 3 indicating that the |inking
data i & redBAdedeaiRMedRtely Aftaions gk the detective areas deterted rdatringn

i ndi cati ng %P'ﬁé\atl i nki,ng occurs imedi ately after the defective area is
recorded i 1% 'Ppﬁﬂgng type information in the DID as shown in FIG 3.

Si ddi : . | Q0h) i dinth ini 5
ort on of "AgeHAgie P 4BH SRR Tum i e men g i onR Sl a ARG at el y
wth the ueorranKoR R praReHieE et 8L GEa Blatksutiicetech the
basi c reCOﬁlﬁHéﬂia‘t@]yhﬁé%@@tﬁgct%fﬁég t he defective area. This padding
data area can be overwitten en recording the actual user data. Wen

recor dbng t he usaﬁhd@hq-egé,uﬁfq f/,qga/ﬂ ,?Pgﬁdgg@e?%ﬁthé P&d?@inggfaﬁ]bﬁ alO 15 20

recorded in advance i mredi ate ve area at 't he user

data can beeqoediog tediumhadnhgtentinualis Basit Feokdiftkinmig eﬁfd%adiﬁg?ﬁ@&été& time

for recording the linking data is shortened, and it is advantageous in

real -time fregvihei negoisingoeeliurh andseocessing tefethaoaied dfmme dbadrging af ter the

defective area and the |linking area. FIG 3 illustrates an exanple of

storing t hE'adiwki SgMpYising af pracess cof spasifyitigngpdro debectigesratofitheent i on i n

the DD arga V\,pi ch is allocated for each sector and has 4 bytes: Data

i denti fi cafPBRIYSRIGESR Predetenninaddinkingeachemerin arlimkingareainmedistelyor nunber
i.ncl udes sector format type, tracking method,

d t i ti
?QHZ' i\?{?t}?'jtﬁéﬁ%?:‘?‘é%@'}ﬂ%?r%ea type, data type) and |ayer number.

BRIEF DESCRIPTION OF THE DRAWINGS
~ These and other objects and advantages of the invention will become
apparent and more readily appreciated from the following description of the
20 preferred embodiments, taken in conjunction with the accompanying drawings

of which:

FIG. 1 illustrates a linking scheme occurring in a general incremental

recording mode;

FIG. 2illustrates an example of a method of processing defective area

25  according to the present invention;




. Sector format type information of bit position b3l represent512’};)ﬂgga?';®\’bS
| inear velocity (CLV) or zone constant |inear velocity (ZCLV) I .
b: CLV format type 1 b: Zoned format type, specified for Rewitable discs
25 Tracking method information of bit position b30 represents pit tracking

or groove tracking as follows. Ob: Pit tracking 1 QDEC 2Q4 10 1 b:

G oove tracking, specified for Rewitable discs Reflectivity information of
bit position b29 represents whether reflectivity exceeds 40% or not as
follows. Qb: If the reflectivity is greater than 40%5 1 b: If the
reflectivity is Fl&s itlintrates thecstaicture of @GatdidetifivatRn (DY BRid &Naf i t
position b27 and b26 represents a data area, a lead-in area, a |ead-out
area, or a fNagple ohsleang dinking typednfoningtio accardingad m\sresbtinvéntionhe dat a
area 10 01 b:, In the Lead-in area 10b: In the Lead-out area 11 b: In the

m ddl e ar ek read-only discs Data type information of bit position b25
represents read- Iy,lg‘ata or the linking data as follows. 15 Ob: Read-only
data 1 b: Linki rfggdét' strajes anaiheraxanmile ohameshod df plocessing deteative 4

represents r _nynber .in a single |layer disc or a dual |ayer disc as
fol l owsg1 Gf{.rg%‘g‘ﬁ%‘?rgﬁgg?ﬂlﬁj@f’lesﬁ'ﬁy'g‘fe”éﬁ)%cs or single layer discs 20 1 b:
Layer 1 of dual . discs,. According to the present invention) |inking
type informati onﬁlg%{j’gf? ﬁ@&ka‘éagf(ﬂ"? 8\%/\/_99"§ﬁ8r %Q{_Eé)RfQQPC'BQ W%@tuﬁjgr which is
a reserved iRPFe““é]‘tﬁ‘?ﬂ?Q?%?&%b}lﬁ\@fﬁﬁﬁ tion area in conventional nethods. Ob:

Li nki ng for fncrene rec 1 b: Linking after defective area |f-
the linking type information is binary nunber "0", it indicates |linking for
the increnmental recording node, and if it is binary nunber "1 ", it

i ndi cates IDESCRIPTION OF THE PREFERRED EMBODIMENTS

10 Reference will now 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 certification, 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 QDEC 204 11 immedi ately after the defective area. Here, the |linking type
whi ch occurs in the increnental recording node or the restrictdd OFEr §§04t e

recordi ng node can be referred to as linking type I, and the linking type
whi ch occurs imediately after the defective area can be referred to as
linking type Il. 5 Therefore, by indicating the linking type in the |inking

type information of the DID, the general |linking type and the |inking type
according to the present invention caf be distinguished. If information
indicating linking imediately after the defective area is included in the
DI D of the Theot the hewwisectala iskémdedcaﬂeﬁ?,appﬂgmg éiﬁnkihggscﬂémerﬁ) the the
sector it can be shown whether the |inking 10 occurred during the

i ncr ement aRre@dpmediajelyoafter the ddfectivesarmiact lecarmtemexdraplee tios tiasig node, and
whet her the linking occurred imediately after the defective area. In

addi tion, {ROTYING KNk gtorsske finking tpeiifarmaationtss adsitionaldnfolmaticspebithdat a

pr ocessi ngHjtcE é&ﬁdri v% since wth the |inki ngf t%pe information it can be
shown at offiicatRehetner dpkingiis gratiadimmeediately afientsedefectivedda@nddi vi ded 15
by thedef ﬁ]Ctli'\‘i? a]trea.. The |inking schenme which acconpanies the defective
area acor YN WRE infPraatian ¢ feterencad opacegsspd e §sing thellinking r ecor di ng

d f ot . i h jte-at- . dir d th
fostri ot ea beERirudT e tshprltimBbiinSad istaonis eI detachetaiig mode. 20
FIG 4 ill , e t hod o rocessi ng the defective
ar ea aclc:orgfmrelge?'{t'gﬁqq;lg&%'?géén %ﬁ%gﬁqrﬁ%ﬁﬁgﬂ@pnum?l 1% is a user :j\altta
wh l d ial f I fecti ECC
bl ook, ref or encaraeisy MAIRb teffeclVe AeBNE S Inchelgd i s ©
al | ocated HefetNaarhy iffHeRMD @ed ek e6lny RnfecBrAS tHen.i rdfa hQnhave the 25

sane effect as the linking area, and reference nunber i'S a usér data
area Wher edefestivaara 3 is sidepatbdithoutlre€ddifgy t%%s%?déﬁeomﬂhi&ﬁihe fd{"e pr esent

i nvention, by using an area equal to or larger than 1 ECC bl ock (32KB)

al | ocat ed thendefeatied gresf 8 coptida poelee bicave whlobas drhigetgebrhmrcgpfiddl i cat i on,
the data area from which recording of the new data begi ns can be detected
wi t hout usPPYeE seUre sKEh gs eclhsardevice ishoweredrddwh e adepsidtat earmoted nunber
of ECC bl ocks .imedjately after the defective area can be registered in the
RVD area, anmerlieceEtingefon example + waden asead wowss hedun.a Trarefdre) Aows t he

pr edet,erm’&etd rllunber of ECC _l%J ocks immedi ately after the defective area
accor di ng YRR PPUGEBRYGR SEYtiNG & Write\pawar beasi duripg receelingthedisssek, a

.recordi ng mark whi ch

el ernce ShnaleRiEl il fobpbosh lRbool gV BB Sk B .
ded i i ] nber.. of _ECC.bl.ock

ecorted | ARNAES dod %A SUREER AGRIReE O FERRE B, 1,

af ter cer tinirhedhicahEBoBofiR SER NS SPRI TS QURLET 8ok Bl ). 1L 18

determ ned whet her’, tor exanple, a test sign he test

SN LS ST Lgidtd B BEbrddRCihe 56 O 1RE nRingoaRlrd dalEAhgt el Y after

the defective area to have the sane effect as t area, the new
dat a r ecoridimediately reftémthichdefeetive sead@tmapiRaeiti@e gl RBeby 3f kg, the

pr edet er mi ned nunber of ECC bl ocks follow ng the defective area) which is
advaagedigwevern aasize iofRKB moadvargagsous i fe vy eehd/iite (RTHW) 20

wobbl ed, the test signal can also be a wobble signal. As described above,
in additi RP&dli?me |inki ng which occurs in increnental recording or
restricted overwite recording, the present invention uses |inking type

i nformati on whilBRNe MeepiMEssIGRIinkingacoeidieg tothe preaestiinveplion ednbe t he

def ective area, By doi .50, .even if a large defect _occurs in the 25 A
recordi ng fﬂﬁ'aﬁ?EDFPﬁﬂ'a d?ﬁ"gt'?%f)& riefectivigrarpas dudng serdifieation, the linking '
recordi ng/ r cing are,not ,generated,, the |Linking schepe can be applied
to the a? ecgaet'IQ r%%gé?ea{%o&ded n @l ejfnnediately a}xer 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



.13 after the defective area, and the new user data recordi ng can begin,

whi ch increases reliability of the user data, and perforns m)rgefgrgE'Caﬂjﬂg
reproduction. Further, according to the present invention, a referénce

. signal such as a test signal, data) a groove wobble pattern, or a recording
mark which has a 5 test pattern) which functions as linking data is
recorded in advance in a block imedi ately after the defective area
detected during certification. If, for9exanple, the test signal is detected
after the defective area, the new user data is recorded i mediately after
the predet gniarmatiomindineting thaE@tkihg ocusrs irahleaiitdlp afidrand eabretile Sraariga Wi t hout
using linking, reducing the tinme for 10 recording |inking data, which is
advant ageousceiglegdmthe |?nk¢'ngt¢p©ir‘tﬂirrrgitioﬁlin theeDID a& sHoawbiaFiGagpar at us reads
informati on recorded according to the present invention. Further, Fig. 5is
a bl ock di agram9fcg flatg/ (ferpexatoplen §0hpisarcadrdedfinithe mpmairgngi ng t he
present invention T[heqtuncti on of the 15 recordi ng/ reproduci ng apparatus
for recor diRRJIORRHBERasireasrding nib i & padiingatata wseamignmbdiataly bettadl e and
rewiteabl g recordi ng nedia such as the DVD DVD-R and DVD-RAM i s

| argel Y di 3?‘%98%“2‘&’ %V%%d’v'mm@ﬂeahﬁ?lcr@ﬁpsﬁrﬂ@umymnqbﬂﬂedmgpw@&ﬁheiusgr an AV

bl 1 ed Ay S8 1P Pacbbiofiei 55 b2 Ppratded aF seveeee duihgr i GRosing et

d. i e Y- a)f tJ or..th d datg. A digital si I
P ocessor (AN PR BRAGR "o Boul et chin Padalii datppplaaani the AV
codec and/ @Veméﬁgﬁcﬁed RIcBHd: nalat%ﬁ"eal Q‘?%sda%gd' tional data for error

correction code (E proces r and perforns nodul ati on using

a predet er m ned WREH!ratbRfhg fHEE U8er é\a%g%{é}néer%(ﬁ%?&@%%ﬁéﬁ%é (IR%:AI\/P) 130

converts the nodul ated data fromthe oara )

si gnall0 TheejordegirckeNantdAmprReRitels afbetHR efodk % 4 Qﬁ%{ suppl i ed
fromthe RF AMP 130 on a disk m)uZt ed on ae(tac&?/%ata %@%fﬂf%%%gi Ckup 140. A
servo unit cabbe eewirded imfecigtlyoaftarapesiiking bRfa. SThERIERNIRS thf om a

systemcontroller 160 and stably perforns a servo function for the nounted

di sk. 5 Duf¢eRydifigaiisdinking datafisrsimttenad danditss ateshtagestieirdicthi-timidie pi ckup
140 picks u tg_e optical signal fromthe disk having the information data
stored t hef%od dingpqayseithe dperdatars eacided inemediatalp after the défectiys i cal
signal. The RF%% i.'SQ converts the optical signal into an RF signal, and
extracts t RS e f"@'ﬂ%ﬁreﬁor perform ng a servo function, and nodul at ed
dat a. ?é’he DSP 1%2 1% .ﬁle%m%ul at es thei g)gdul ated data suppljied fromthe RF
 AWP 138 correspbidi AgIratRR aRmamRle o sietngiheuliddngibinenigorsation i on,
perfornms a ; rect error and el in ngtes ded data. The
servo uni ta&‘gtgarng:tgﬁ@%?r%s%nﬁ%ﬁﬁ%mgégggﬁ? W&'%éﬁ@%@%ﬁ??rﬁaq?& omthe RF
AVP 130 an ol : t. er f.or t he servo '
Funct i on. " The L& A naS £ 9tss) bRta MbhsERtoRBBrialeh 180 Beb dRsiihe
conpr essedinfdrihativhansPsdi&ithdidn dhes riﬂf%ﬂn%t%nc’iﬁ&ﬂ&és té\/ trmg@nal . The
rall systemTtor p u

system control ler 160 controls the ove reproduci ng and

recor di ng type, tratkingwidthod defiectivitTnRiAG tPse, thea fipek turn
tabl e of the pickup 140. The DSP %20 agd%%e sygpg'md%ﬁ?é%ﬁ@aggﬁ handl e

proced@i ngnuméeer0 data during recordi ng and reproduction, including
performng linking schenes in connection with recording and reproduci ng as
wel | as per f or nBagtariferatdy e inéoremtiohef bitpositioaibd) réefaehisy comstaas on t he
medi a during recording and reproducing. That is, while recording the user
data af t erlingar tViequ@Ht(ng) Otm%wséant%oaarrmw@uy (Z60V) esdgjiivees one of
defective area ée_g'bg&e ed in list of 25 defected areas and controls
recording the u Ry tRMHAbBPSsed by DSP 120 i mmediately after the linking .

area (specified, by,a determ ned | jnkjng schene) follow ng the one
def e cgi 8 e area. 1b:y§or6§cg§@'ngg Qe,lgaemgled for%ewritable)discs ?
25 Tracking method information of bit position b30 represents pit tracking
or groove tracking as follows.

Ob: Pit tracking




. Although a few preferred enbodi nents of the present invention have been
shown and described, it would be appreciated by those skilledlﬂnDE@q%ﬁqt
t hat changes may be made in this enbodi nent wi thout departing fromthe
principles and spirit of the invention, the scope of which is defined in
the clains 5 and their equivalents. 1 0 DEC 2004 Repl acenent pace 9 NOV
2004 16 Cainms 1. A nethod of processing defective areas in a recording
. medi um having a plurality of continuod® basic recording units and defective
areas, conprising: (a) detecting the defective areas that occur during

certification beaboGrodvd R&KirY, RBetifigd fetdiayile i sdef ective areas that
occur while recording the us'?abr %gat a; and é(3%) Igggllstseri ng a list of the

defective areas Rafletivit] cinforfratRoe o it dodaiod! beerééﬁEQéM%“%h@%ﬁ’éNm and
storing in a predeterm ned area of the recording nedium a I I

ditiona

i nf or mat i omeflevtivitpexcapdstiher nat as follewer ni ned 1inking scheme is applied to
10 a linking area imedi ately after one of the defective areas. 2. The

met hod of cl ai mOR; Ifthe eflectivityipgiestardhar{ 40%checki ng t he additi onal
informgtion, if the one defective area registered in the defect nmanagenent
area i 9 found wibnlfithe taflactivity isless thareor equahie 460%t he basic 15 recording
units; and (d) recording the user data in an area imediately after the
|inking area acl¥SRtYRP indormatiopr efit pesitier 827 ianki bRS mpvesentsia datae

addi tional _infaormation indicates that the |inking scheme is applied to the
li nki ng ar aleh. Al arep. griead-opharegner agtiddearea for eareadmrdy dsa@snet hod of
claim1l, V\}ﬂgllb 'Sn the process (b) conprises storing a first type information
and a secon ype information as the additional information, wherein the
first type infop .tlh‘i’l'?ehaﬁié% fes whet her Iinking for increnmental recording
whi ch occurs in the increnmental recording node and a restricted overwite
recorfiong node Q¢KURhe RBaadiflatele second type information indicates whether
| i nki ng which occurs irme%l ately after the one defective area occurs. 4.
The met hod of ch@bnnthe VB8EDUNatdae process (b) conprises recording the
additional information in one of the basic recording units. 30 1 0 DEC
2004 Repl acement 1ipdgdh® niiddle 206Hoflréad-onfh@iseget hod of claim 1, wherein the
process (b) conprises storing the additional information in a data
identificati onnBa@ty@e inforreatia ofdfit pdsitioreio2s tipngsems res-omly Wakg lort he one
defective ?‘re,a Is located. 5 6. The nethod claim11, further conprising: (c)
recor di ng nedikking daéa as folowsivance in the linking area allocated i nmedi ately
afterh,.%he one d f_eﬁti e area detected during the certification before

recor i ng t he u$rR@ag-gnly data |

1b: Linking data
Layer number information of bit position b24 represents layer number
in a single layer disc or a dual layer disc as follows.
Ob: Layer 0 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
I 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



10 7. The nethod of claim®6, wherein the process (b) conprises storing in a
data-identification area linking type information which indicat8sDEC 80y
whi ch occurs imediately after the one defective area, and data type
information which indicates that the linking data is recorded in the

| i nki ng area. 15 8. The nethod of claim®6, further conprising: (d)
recordi ng paddi ng data in advance in the one basic recording unit

i mredi ately before the one defective drea during the certification. 9. The
met hod of claim11, wherein the recording nediumis a digital versatile 20

i sc-rew i timbhelidtBlYRBE e dHisdivanted. ﬁe@if%lhk(l@?@%ﬁ\gﬁ% 8@5&@ 'queaThe

recordi ng managenent data (RVD) area of the re um

met hod of dhearemedialwbesrding rhdu Or'the *eSriCIBY oveRRte FRDrdiRG Hodleiaidhover of a
beamemtted froman optical power source at a wite power during recording

and 25 wherfefeiveddaasdinking typed, amdthei linkinguysh Whiok bbas irh@icERNEY aftér an ext ent
that the | owered power does not affect recording. 11. The nethod of claim

2, wher ei n thedefectivesreaatin ksoreferiestto ad linkinattipgll2 kil obytes to the |inking
ar ea. 1 0 DEC_2004 Real acenerit page 18 9 NOV Z004 12. The net hod of

claim® wherei hexrefops, & érdicatiny the lipking type dn thediaking dyrinforinatipn o6 t o t he
I i nki ng arﬁa. ? 13. The nmethod of claim2, further conprising applying the
li nki ng schPIRpBeiganere!ilinkipa tviecand tet liskingHepeaecatding to thecpreseat t o al |

" ecordi mo. IRRTRalSe RlRaRehed litsblnaer nelraing loking immansaibi o
RIS S L0
predet erm lr?gg&'l%f ‘r’l‘@%@"‘é@ﬁe%ng”fsﬁ}‘é’H?%%éﬁgﬁg%&P«?& 3 oid I&qt@g@th&ﬁ%ﬁg‘ he

data 1o onecareh PR R FEkoMEnel Redrdino Mo ThahE ostrbRER AR 17
uher e n t hee@urdirgp fnddd) FRMMAGHRE tHBIIMKAHG LA R melialel) SRt t ed Trom

an optical power source at a wite power "during recordi ng’an en the

def ecti ve detastive af@aunbh dduiton, fiee ilengarwRlinfdematidPcaNbe uted foritigh- t he 20
| ower ed power does not affect recording. 16. The nethod of claim 14,

wher ei n t hépgeddetasproapssingin & seee ainceewth the lidkikg ityeyihsmatioh litecdn nki ng

area. 25 17. The nethod of claim 14, wherein the process (a) conprises

al | ocat i ngPgshRMNGAyanee whethergetoniigdatarie eontth@®oudlieectetidabdr dividddai m 14)

furthié coppr.i Si n%q a 0 SEC 2004 RPnl acenment page 9 NOV 200 19 (b)

al | ocdPi ngPY e deteetivg amaa i mediately after the defective area during
t he user data; and (c) recording |inking

i . b o di
Gata i n atvance A IRKBS AR S R TIneRpshe doleeig a6 Ao oo, The
t hod of aj . ) i Sing: - di j d
"denct 11 calohBspatinvBhfioh G BRBbPTied il s fenniding Maded o 458 BB ng whi cn
i i ; g d .data t inf ti whi ch
"ndi cat es Ty nate, Behitie abnd feckfdind e eRrfRl R s SetBe. not hod
of claim lﬁ-!odéyéﬁ@ﬁ{ iRErERSdrRdl PSeor iﬂgtnécfcfé?rdl ng paddi ng data in advance in

‘'t he one basic 'recordei ng unit inme y before the defective area during
certig2ocation. 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.




.21. ‘“The nethod of claim 14, further conprising applying the |inking schene
15 specified i mediately after the defective area to all thred If€s 28 a
wite-at-once recording node, a restricted overwite recording node, and an
incremental recording node in a digital versatile disc-rewitable
(DVD-R1I 1~ disk. 22. A nethod of processing a defective area in a recording
medi um havi ng 20 conti nuously positioned basic recording units, conprising:
(a) allocating a predetermnned nunber 18f error correction code (ECC) bl ocks
i mredi ately after detecting the defective area during certification; and
(b) regi steringAacordiniptettie presegdmention) Bauslhg bRars£66n4litHSr IRgeumM a | i st
of the defective area and information on the predeterm ned nunbér of ECC

bl ocks 25 tharediBEE! hloak(82KBhalldedtedt immeaiately &b thbelotithedarel cl ai m 22,
wherein the process (a? conprises determ ning the predeterm ned nunber of
ECC bl ocks %€ it egnifieatiasy thendataetrea fiove whichareaodinglofetrewadata
predet er m ped. rul e. 1 D DEC 2004 Repl acenent page 9 NOV 200b 20 24. The
net hod of E’Pal%%ﬂ be detarted withprt using the linking sohelinag At thisditee cthei ned t est

2t bl Boks EPatRL S B ustbesr o SC Ribwsinimec inioh; artbe crtectvecaro of ol ai m

e at ol PP EPaPORt @Y b tle BRAD seeh it e be Hefnes Geatdne OPRIRATG t he

nurber of B AP R P BTG Srilbd Brateie T EEC Mecksdmamea Bebiatar, 26, A

ot ecti ng | e e e SBE S et oAb G "cort 1 i catl on before

ina SLPECESﬁ;nﬁ’;%?é%?“"Eéfﬁigfé#ﬁ%eﬁ?}bé’iﬁéé‘%‘%a@%ééﬁ%a%%%i%igis?ff‘gzgeajfhe
ké&s g role

pr edel@r ni datd driariccomlireeiarewhieh fiak pPddelshivifpatEmd i
defective areas 27. The nmethod of claim 26, év?ﬂ)erei n'm recordi ng mediumis

a digital ollinking Heta2@ardbs cecarded irnhtieardaVRIRY hilatcdémiinad hubiiserdf ect
managenment _area is a recordi ng nanagenent data (RVD) area of the recording
medi um 28. E®Reblagk ama infmediaiefy 2f6er therdefective eveapr ocess (a) conpri ses
allocating 2 kil obytes to the linking area. 25 29. The method of claim 26,
wherei n the profd88ording themeiuas useralataafiaricegifisatidn, bittrya defettivet dreal i nki ng
ar ea. 10. DEC 2004 c¢~Pnl acenent page 9 NOV 2004 21 30. A nethod of
processi ng’saﬁWPHPteé?q? St Hialnh s datrimiped whether, for exampli, mgtestsigoal is

of kS uordePFbE” 1 B ST oo SR ekt Bedka, vhichrseglioedetorng

di ‘ i i i i dj, at el f t | t f th
(Té f Iegm Vgr‘ig}rﬁe}g&é@% 1238 thd bOKHT%e Ar&ttd AR 2 Samie Sffedt ad the ﬁﬁl?ingone © ©

area, the new data recording begins in the new user data area immediately

after the predetermined number of ECC blocks following the defective area,
which is advantageous in real-time recording. Since a groove track can be
20  wobbled, the test signal can also be a wobble signal.

As described above, in addition to the linking which occurs in
incremental recording or restricted overwrite recording, the present invention
uses linking type information which indicates that linking occurs immediately
after the defective area. By doing so, even if a large defect occurs in the

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

are not generated, the linking scheme can be applied to the area immediately



.31. “The nethod of claim30, wherein 2 kilobytes are allocated t tﬁ%
linking area allocated i mediately after the one defective area 1 Zza%'he
met hod of claim 30, wherein 32 kilobytes are allocated to the | i nki ng area
all ocated i medi ately after the one defective area. 33. The nmethod of claim
30, wherein the linking area is allocated imediately 15 after at |east one
of the defective areas when a restricted overwite recording node is

sel ected. 34. The nethod of claim 30, iW8herein the defect nmanagenent area is
a recordi ng nanagenent data (RVD) area of the recording nedium 20 35. The
met hod of cftarih@defeudtioreirsa,2ard iebydve BiseF daid rebbRIfg 65 BESinalWhgat ed to
the linking area all ocated i mredi ately after the one defective area. 36.

The met hod l@¢rea$@a reli3iollity woif tresiiser data, bind iperfemas Rre AIMABIE $6Srodudtiopdet er m ned
25 pattern. . %\MH Af . A@ AS. Al [
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F1109& () - | S100& () - #1 1008°( ) 3)31\(/1&%% élqlf Fff'ﬁég g g g/lo%& ()-F
10 102Q0F9compression-codes an externally apphed 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 performs 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



109&' ()- Y7109 ()-3I5! 10% ()-FY3 10% ()- pr W #aBmbCY ,
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10! 10%2&’ () eab@ol 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 certification, 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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that changes may be made in this embodiment without departing from the

- principles and spirit of the invention, the scope of which is defined in the claims

5 and their equivalents.
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109%& ()-3Y. 0% A )method ofgprogessing)defget{ve- areapdik 3 jecputing medium haning a

10$S10%& () - plurality of continuous basic recording units and defective areas, comprising:
(a) detecting the defective areas that occur during certification before

5 recording user data and the defective areas that occur while recording the user data;
and

(b) registering a list of the defective areas in a defect management area of the
recording medium, and storing in a predetermined area of the recording medium
additional information indicating whether a predetermined linking scheme is applied to

10 a linking area immediately after one of the defective areas.

2. The method of claim 1, further comprising:

(c) checking the additional information, if the one defective area registered in
the defect management area is found when recording user data in one of the basic
15 recording units; and

(d) recording the user data in an area immediately after the linking area
according to the predetermined linking scheme, if the additional information indicates
that the linking scheme is applied to the linking area immediately after the one
defective area.

20
3. The method of claim 1, wherein the process (b) comprises storing a first type
information and a second type information as the additional information, wherein the
first type information indicates whether linking for incremental recording which occurs
in the incremental recording mode and a restricted overwrite recording mode occurs,
25 and the second type information indicates whether linking which occurs immediately

after the one defective area occurs.

4, The method of claim 1, wherein the process (b) comprises recording the

additional information in one of the basic recording units.

30
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10% ()-G nBO% fhe rhetflod of claim 1, wherein the process (b) comprises storing the
additional information in a data identification area of a sector of the recording medium
in which the one defective area is located.

5 6. The method claim 1, further comprising:

(c) recording linking data in advance in the linking area allocated immediately
after the one defective area detected during the certification before recording the user
data.

10 7. The method of claim 6, wherein the process (b) comprises storing in a data

-

» identification area linking type information which indicates linking which occurs
immediately after the one defective area, and data type information which indicates
that the linking data is recorded in the linking area.

15 8. The method of claim 6, further comprising:

(d) recording padding data in advance in the one basic recording unit

immediately before the one defective area during the certification.

9. The method of claim 1, wherein the recording medium is a digital versatile
20 disc-rewritable (DVD-RW) disk and the defect management area is a recording

management data (RMD) area of the recording medium.

10.  The method of claim 2, wherein the process (d) comprises maintaining power
of a beam emitted from an optical power source at a write power during recording and

25 when the one defective area is found lowering the power to an extent that the lowered -
power does not affect recording.

11. The method of claim 2, wherein the process (d) comprises allocating 2
kilobytes to the linking area.



109& () - MLO% ()-1 L@L0% () - RDdDDDEEEa?bC

10! 1, 4(10%& ()-1, 4(10%& ()-1)10%Z& ()-)10%& ()-F 9' 310% () - 3Y (YPAeROYRL() -
EE! FFFFFFFFr dV7 10$z10%v& ()- 10 10 10! F8 10%&' ()- & &6109%& ()- 3

Y4109%&' ()- | f2GLO%& () - FF( HwHI JRK} ~<dV7 10!

" 10%m® () - ! 10%8 ()- 1! 10%FF& ()-f& ! 10%8 ()-!ff& ! 10%& ()-310%& () - RK] LL
M/NBNON: NFNzI AP1 s$109%& ()- 10UU 10UU 10UU . ! 10%JU& ( Rufiaberhd@Sate () - G
"10%1& ()-! "10%"& ()- FNI NNgOOPPaB Pl s$10S10%& () - s109%& () -

S9! 109& () - YL0%& () - 9! 109& ()- 109%& ()- PT%QQQ?RaB’\Pl s$101g NOV 200k

00 ()-Y! 11 10%& ()-&F 310%& ()-310%& ()-! 10%& () - ZI

109 () - YRt SSS6TTUJEAPL s$10FS2 109 ()-F 0 109 ()-F

. 3109& ()-31," 109& ()-FY* 10% ()-FY' 10% () - UpUUUUUUU VbC s$1010%r& () -9

10%& () -3%d0%& ()- 10
0%re: () -3 (192/ 'i'lkne method of claim 2, wherein the process (d) comprises allocating 32
kilobytes to the linking area.

5 13. The method of claim 2, further comprising applying the linking scheme
specified immediately after the one defective area to all three modes of a write-at-
once recording mode, a restricted overwrite recording mode, and an incremental

recording mode.

. 10 14. A method of processing a defective area before recording user data or while
{, recording the user data in a recording medium having a plurality of continuous basic
recording units, comprising:

(a) recording the user data after specifying a predetermined linking scheme in
a linking area immediately after the defective area if the defective area is found while
15 recording the user data in one of the basic recording units.

15. The method of claim 14, wherein the process (a) comprises maintaining power
of a beam emitted from an optical power source at a write power during recording and
when the defective area is found lowering the power down to an extent that the

20 lowered power does not affect recording.

16. The method of claim 14, wherein the process (a) comprises allocating 2
kilobytes to the linking area. |

25 17. The method of claim 14, wherein the process (a) comprises allocating 32
kilobytes to the linking area.

18. The method of claim 14, further comprising:
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(c) recording linking data in advance in the linking area during the certification.

5 19. The method of claim 14, further comprising:

(d) recording in a data identification area linking type information which
indicates linking which occurs immediately after the defective area and data type

information which indicates linking data is recorded in the linking area.

10 20. The method of claim 18, further comprising:

(d) recording padding data in advance in the one basic recording unit

immediately before the defective area during certification.

21. The method of claim 14, further comprising applying the linking scheme

15 specified immediately after the defective area to all three modes of a write-at-once
recording mode, a restricted overwrite recording mode, and an incremental recording
mode in a digital versatile disc-rewritabie (DVD-RW) disk.

22. A method of processing a defective area in a recording medium having
20 continuously positioned basic recording units, comprising:

(a) allocating a predetermined number of error correction code (ECC) blocks
immediately after detecting the defective area during certification; and

(b) registering in a defect management area of the recording medium a list of
the defective area and information on the predetermined number of ECC blocks
25 immediately after the defective area.

23. The method of claim 22, wherein the process (a) comprises determining the
predetermined number of ECC blocks immediately after the defective area according

to a predetermined rule.
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25. The method of claim 24, further comprising:

(d) recording after the certification user data 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

10 the defective area.

o,

26. A method of processing defective areas in a recording medium, comprising:

(a) detecting the defective areas that occur during certification before
recording user data; and

15 (b) registering a list of the defective areas in a defect management area of the
| recording medium, and applying a predetermined linking scheme to a linking area

immediately after one of the defective areas

27. The method of claim 26, wherein the recording medium is a digital versatile
20 disc-rewritable (DVD-RW) disk and the defect management area is a recording
management data (RMD) area of the recording medium

- 28. The method of claim 26, wherein the process (a) comprises allocating 2
kilobytes to the linking area.

25

29. The method of claim 26, wherein the process (a) comprises allocating 32
kilobytes to the linking area.
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reglstenng a I|st of the defective areas in a defect management area of the

5 recording medium; and

allocating a linking area immediately after at least one of the defective areas.

31. The method of claim 30, wherein 2 kilobytes are allocated to the linking area
allocated immediately after the one defective area.

10 |
32. The method of claim 30, wherein 32 kilobytes are allocated to the linking area

allocated immediately after the one defective area.

33. The method of claim 30, wherein the linking area is allocated immedi-ately
15 after at least one of the defective areas when a restricted overwrite recording mode is
selected.

34. The method of claim 30, wherein the defect management area is a recording
management data (RMD) area of the recording medium.

20
35. The method of claim 30, wherein 2 kilobytes or 32 kilobytes are allocated to
the linking area allocated immediately after the one defective area.

36. The method of claim 30, wherein the linking area comprises a predetermined
25 pattern.




