CORDI NG MEDI UM FOR STORI NG LI NKI NG TYPE | NFORMATI ON AND METHOD OF
éRCEESSING DEFECTI VE AREA USING THE' SAME 5 BACKGROUND OF THE | NVENTI ON
1. Field of the Invention The present invention relates to the field of
optical recording nedia having continuous basic recording units, and nore
particularly, to a recording mediumfor storing Iinking type information
whi ch i ndi cates whether a linking 10 schéne applies to an area immedi ately

after a defective of rocessing a defective area using
the sane. 2. Descr ﬁfégﬁ% [@Eﬁwy{ &9 rQT@RﬁS !;Hﬁl:(ﬁ\:(tag’i‘dp&l ng units of
\alle(rjlsg!tit?la-\rlgtr:zﬁya#bcﬁgﬂt@é@%Qﬁ%ﬂ{a@rﬂg\%emmﬁypgF_ECT:!MEraLy to I
dentifier (PID) areas or but fSFE JellG 3k SAMEL "5l soated to P o O
identifier (PID) areas or bu _ ! _
correspond to a requirenent for controlling a splhngl e rmtgirta?:(r:]u;a}:)\e/gg/v: tS
Is required that a recording-start point of eac asic u

preci sel § | ocated. The baggck gl NVER RAM can be a 1?_ec‘tor
20 and the basic recording unit © € _ : error correction
code (ECC) Wl ockFighil otthetingersi ¢ recordi ng units of the DVD-R and .t he:
DVD- RW which have the sane physical formats, are positioned continuously

. e . - de
described aboVbg fresemtinvestiamriael 16a6e fidider cﬁﬁféﬁl rég,]@)"f‘&m Snefiae M
??1 wreﬂsgh data 25 tranqsrri ssion is nmonentarily discontinued or lﬁew %ata S

recorded f ol NaWinggobtisuoys kasiotesorting unitd) anBVRLB bl VRredRg 2
1 nking SCheanﬂ%diiur}n\?Qri sﬁgrir?g linking type information which indicates whether a linking
10 scheme applies to an area immediately after a defective area and a method of
processihg a defective area using the same.
2. Description of the Related Art

Since basic recording units of a digital versatiie disc-rewritable (DVD-

RW) and a digital versatile-recordable (DVD-R} are positioned continuously,

15 contrary to those of a DVD-Random Acéess 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 spindie motor accurately), it is
required that a recording-start point of each basic unit in a DVD-RW is
precisely tocated. 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 foHoWing the

previous data, the DVD-R and the DVD-BRW use a flinking scheme in which a

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



predet er mi ned nunber of bytes (for exanple, 3 bytes) of a next recording 2
start point are allocated as a linking area. In addition, there are two

l i nking area sizes which are applied in increnental recording; 2 kil obytes
and 32 kil obytes. In the case of DVD-RW when a defective area is
registered in a defective area |ist mh?ﬁy Is registered in a recording
managenent data (RVD) 5 area, the DVD uses a restricted overwite

recordi ng nmoge_.along with the linking schene simlar to the increnental
recording nmo 8”\9851%%%6'590&?%?98%{'%9 aiggein ecditionafhicee atehivo iirgiret fregd

defective ar efore .the.current DVD-RW specification only applies a
i nki ng SchetiZes @Bﬁhﬁg BhefetBrirgpmestal rerordngnsidlobytes aride3? kitbytest ed

overwite recordi pecifjcation 10 does not define

speci fic |inking '@g'}mhgorrg%? §F%pﬁz“&@\llwz@naa iivp\arearisaegiatered msadef i ni ng
a |linking ar@ge i Cf i - Fl 1is adiagramijllustrating a
li nki ng scheme %v{e?ﬁeﬁé'gﬁ&@% hy%ggséﬁggé{a%%ﬁigmrage @i iMBde, and

shows olsd dairag 4hed \F3=py t bkl ) d new data 7, Referring
to FIG 1, when rgco?%ilji(n\{:\jfI %‘é\éoafrc?sggé a&%%ﬁ%%ggﬁ@]gemg\éyeﬁ%%mthg 41ing up
a basi c recdindinggcheing s b i , i datfa,5 is
recorded from tﬁgcremaisg]i nméﬁg);??wtgﬁl‘ﬁg?ﬁ{ltﬁgb@g@irgoc;%\gg?g?%g;r&ﬂgi fua(/\,here no

data is recdsaedatataften tiie regfisteredtdefedilé afe 'ﬁi’é?éfo?@rﬂge %Hrréﬁlgﬁ‘gé':[g@l of the

new user data 7 begins after recording linking datd obyte

linking ar e&pecifieationmniyeappiicala inkingrsthege 180thk ndrBReABR R8N in‘ibq[% case
where reference signals such as a wobble signal or a land pre-pit (LPP)
signal are ABE thereskicted sverwitehecomting ofoden Tha O Daphebhscifédtn t hat

is, in ﬁ ca%e vvhe{)(gqaa | arge defect exists across a plurality of tracks,
all si gRal s9PES 18 fihessheRiic inking sPirerseg frsiproessing axdafectivie argaeUcht ed at

all when 2 gL ekilRo WihkinB 300 Y il 4 b et ectTve area I this
FIG. 1is a diagram illustrating a linking scheme which occurs in a general

incremental recording mode, and shows old data 4, a 32-kitobyte linking area 2

and new data 7. Referring to FIG. 1, when recording of old data 4 is

15 completed without filling up a basic recording unit (an ECC block unit in FIG.1),
padding data 5 is recorded from the remaining 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 linking data 6 in the 32-kilobyte
finking 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 signais (a wobble signal, an LPP signal, etc.) are not
generated at all when a pick-up unit passes throtigh 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.



25 case, continuous recording becomes inpossible, and, since datalnust be
recorded after the defective area, the same node as an increnmenta

recording node is applied. 3 In a DVD-RW data is recorded in groove
tracks, and information which indicates physical ECC bl ock nunbers Ifh L pp
recorded in the formof pre-pits in lang tracks and referred to_asd e
signal. In addition, groove tracks are bbled with a predeterm ne

i . i heme
. 5 Theregfore,, it IS necessary to define a new i nkl_.ng schene,
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restricted overwrite recording mode, the new linking scheme would apply to

as can be re
INVENTLﬁy

an area immediately after the defective area.

. The type of linking immediately after the defective area needs 1o 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 incrementa!.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,



her fore, it is an object of the present invention to provide a recording
ggengdiun1for storing {inking type information which indicates whether
linking occurs immediately after a defective area, in the recording nmedi um
in which basic recording units are positioned continuously. 4 It is

anot her object to provide a recording nediumin which a predetern ned
nunber of error correction code (ECC blcks, which have the sane effect

as a linking area, are allocated inmediately after a defective area, in
the recording nedilui® ianothéiclobiesito prvidaliangeanriing AfelivoSid WHIgs & 5
continuously. It is still another object to provide a nethod of processing

a defective PIREICIMNGHIUMaesof eﬂ@t@prr@tiﬁacod@&%@]z bleckslWidciahhvgtie d4ina to
' i nki rea . imediately after a defective area according

i hki ng. ype SPIECH IR Po 5 TRKNGIRER 7 aldeatedmumeditey waragiiecivemiea,

' ' ective area in recording. 10 It is yet sti ano

obj ect to pr i BoREIREnERuRT 5wl Gasc takednovents ssd invsiine

recording of m[ls’gata begins after a predeterm ned nunber of ECC bl ocks

following a gg?ectlv “area. Additional objects and advantages of the

inpart. il bé’eg?ﬁ%ﬁ'&§ﬁ%@8%%%?%%’08@é?v%ﬁ?o%%é%bg%w%é“qde&%t't]v%rﬁﬁbi‘”d’
by act i ves of Lha RraLuR ekl B B Pater IO s Mol ndeme
ot of def ect ve o o B R bR TR B by “one of
the def ecti viedisatesswisather|iking docouR0meneplesle bR asiotviettba b eeheiR, and a
predetermned area storing additional information indicating whether the
predet et®ri ned | i nitiiag/et cilinanotbenppldctdo tpyovide a method of processing a
defective area in which recording of a user data begins after a predetermined
number of ECC blocks following a defective area.
Additional objects and advantages of the invention will be set forth in
part in the descripti.on which follows and, in part, will be obvious from the
15 description, or may be leamed by practice of the invention.
To achieve the above objectives and other objectives of the present
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 oceurs 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



speci fied in, or occurs in the linking area imediately after the one
defective area. Further, a recording nedium having continuous basic
recording units 25 conprises a predeterm ned nunber of error correction
code (ECC) blocks allocated to an area imediately after a defective area
detected during certification and a defective managenent area registering
inalist the defective 5 area and inf&rmation on the predeterm ned number
of ECC bl ocks allocated imediately after the defective area. Further, a
met hod of pr 3E@asFchipferetationi aretharradetermmedianonich g BEUiNGDks RA¥EREd

conti nuous basic r ecfordi ng units and processing defective areas, 5
conpri ses defBedialply aderdae detaotive arasas that occur during certification
before recording user data agq? {he defective areas that occur while
recording the use'lr:Iu 1 & methed et Ripressing defeetiverareasinde fasotdingmadams in a

def ect manage m and storing in a
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predeterm ned |inking sChenme in a linking area It
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data in one of the basic recording unit Further, a recor . [/ or
repr oduci ng rapgianaadditiorabintirnmtidatindeatity wisesd @%d@gwiﬁbﬁ%'kn%
continuous basic recording units and reading the data

10 scheme is applied to a linking area immediately after one of the defective

areas.
Further, a method of processing a defective area before recording user
data or while recording the user data in a recording medium having continuous
basic recording units, comprising recording the user data after specifying a
15 predetermined linking scheme in a linking area immediately after the defective
area if the defective area is found while recording the user data in one of the
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



20 from the recordi ng medi um and processing defective areas of the

recordi ng medi um conprises a pick-up device which records data on the
recording nediumand reproduces data fromthe recording nediumand a
processing unit which upon detecting one of the defective areas specifies
a predetermned linking schene in a linking area inmedi ately after the one
25 defective area during data recordingty the pick-up device. Further a
recording and/or reproducing apparatus recording data on a recording

medi um havi nffosvid racouding asidiumerar phongssing defeatide BRaM mhéh&&gﬁﬁ 6 from
the recording nedi um and processing defective areas of the recordi g

medi um corrp%?%%macgfflfmsaﬁ adﬂvkﬁﬁ d@ﬁic@wfma‘od_' rei&é@@ﬂataoﬁré&iﬁ@récﬁﬁgﬁg: Rg

medi um and reprpduces, data, fromthe recording nedium and a proc

unit all ocat F%ﬁ%&@d@@&?dﬁ%&a@%mth@free@ndm wedivastdnaha pasteséhgC)

blocks 5 to gn,area i mredi gtely after one of the defective areas detected
during certﬁ&it gg‘?(fad'ﬁ'gmeaﬁtﬁ”émﬁim@“bﬁfCﬁelrﬁoémﬁr@ct@nd@gedED@ b!rgmagtrarbrrent f
t hes one ecli V. a, and. infor ion on the predeterm ned nunber o
Ezlgabl ocks amdgééﬁfréé ﬁ'ﬁ’f‘@afeﬁ @Ft?ré’f‘?e%ﬁed‘?fﬁéﬂ‘éféﬁ&ﬁﬁ detegiash during g_urt her,
a recordi ng adHM-Q5 oduci ng apparatus recording data on a recording
medi um havigng co%.’?ﬁl%%s basic recording units and reading the data from

[ ' ' ' of . the. recording
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imedi ately 15 after the one defective area.

DRAW NGS  Theimemediistetit iesr thbbes tisteative adgant ages of the invention will
becone

Further, a recording and/or reproducing apparatus recording data on a
recording medium having continuous basic recording units and reading the data
from the recording medium and processing defective areas of the recording
medium, comprising a process of specifying upon detecting one of the
defective areas a predetermined linking scheme in a linking area immediately

15 after the one defective area.

BRIEF DESCRIPTION OF THE DRAWINGS
~ These and other objects and advantages of the invention will become
apparent and more readily appreciated from the foliowing 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. 2 iliustrates an example of a method of processing defective area

25  according to the present invention;
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apparent and nmore readily appreciated fromthe follow ng description o
28ppref erred enbodi nents, taken in conjunction with the acconpanying

drawi ngs of which: FIG 1 illustrates a linking schene occurring in a

general incremental recording node; FIG 2 illustrates an exanple of a .
nmet hod of processing defective area 25 according to the present invention;
7 FIG 3 illustrates the structure of a’data identification (DID) area as

an exanple of storing linking type information according to the present

i nvention; and FIREG. 8 iilustates theasruatune ot e dexeltiehgficdftion (TRDOdacfs A
processiné defective 5 area according to the present invention. G 5is
a bl ock di agPXfiTHie af stedig kg typprinfdtroation aguoadiag UsthqireséritmhvaitiBhi Ng t he
present invention. DESCRI PTION OF THE PREFERRED EMBCDI MENTS 10 Reference
will now madémfjn detail to the present preferred enbodinments of the
resent inventiong,exanpl es of ich are illustrated in the acconpanying
8ravm' ngs, wher ei nﬁ'ékngEEWér%@t i REARPE ol methas! (?fhlade:QSsmg @efe?mx st )

’ ' are descrjbed belowin order to explain e
:)?regggtloﬁlile%ﬁ%o%%g&ib@‘gﬁiRﬁﬁsefrg'r}VﬁE{"‘?W'gur es. 15 FIG 2 il Lystr?t efhan
exanple of a neth ok :pr.o i e defective, are accordin 0 the.
pre;ne)nt i nvent i on%?i'gga @§§€Idﬁ@'§{ﬁ Sﬁ? regarding/regrequaing graaradies &t | i st

in a recordi g IERRAYR pr%géﬁttiﬁmon‘?‘r ea, a linking area is allocated

after the defective afea, an e néw user data is recorded after the
| i nki ng area.

DESCRIPTION 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.



20 The’ RVD area stores the list of defective areas found while using the
recording nmediumas well as the list of the defective areas found during
certification. According to the present invention, the RVD area stores the
list of the defective areas found before or during recording of the user
data. At the same time, for exanple, a data identifier (DI D). area at the
begi nning of a 25 sector (which can be Bhe ECC bl ock or the sector) where
the defective data is included or |located stores |inking type information

whi ch i ndi cal Benwiet sy user datatis réctrtied after applyingch Sy sbhemgabage! ve ar ea
hiRY s

when recordi n‘g the user data. 8 Then, the new user data is recorded after
appl yi ng a | #9& iRymedindeh after the defactisie iareedilateiotharfdempibetdebagti ve
area. In another,.exanple, the basic recording unit stores the |linking type
i nf or mat i on SSOKHRE WnibHavesithe Bikingttyeminfaumation as adiliiena xfovettibarwhihki ng i s
applied i I I frer .the defective area and 5 the |inking type
i nf or mat i g{]"%gg@ageésvwg?@%m rarplied Jaeediaielymftariee Hefacting area/pad
i nf or matg on, i dium can fecognjze the |inking data, thereby
differ etr?ti attpﬁgﬁﬁ@gﬁgl"?‘%@%%ﬁ?ﬂ edsfeaera@ﬁﬂ QMaccastqd. ddsing thinlinking, when
t he defecti +whi IS, istered in the |ist of defective areas
- the D arRaEmioANE focah G B Fin Reddtis thadiing dagemeheraly
def ecti ve ardgferdniistingid g, b C §.n he .user data. At this tine,
for the def ectir@ﬂ%}h@?e@?@é&gﬁ%i@ﬁ%gé@r%%ﬂﬁﬁ Qs emitted froman :
optical power sOUHzi6sSWEEN RCELES | d down ta a ] evel

s % QefeBRGS aﬂe‘};ﬁ’g: fnich i,s°r§’8(sg%{agdg\xg¢ ﬂgteggm

that cannot affect recording, for exa unde

Theref ore, aefedtiptisteds DA RMIDUFSE iSIBUhE WHI i uring
recording the user 15 data |owers the wite S?ﬁ%@ﬂﬁggﬁ?%@ﬁﬁg% 9 ng the

%?; e?:it i:lgsnald@éecgivecareaﬁtis skibped exlthoatirgeovding BRamélafta N Ak gﬂé iiﬁﬁ, fc%recor di ng.
g.area 8 immediately after the defective area Is filled with
linki ng dat @ defagtiveraseadwoptical power beam which is emitted from an optical
power source such as a laser device is lowered down to a level that cannot
affect recording, for example, under a read power beam. Therefore, an
optical power source emitting a write power beam during recording the user
16 data lowers the write power beam upon detecting the defective area 3 so that
the lowered power beam does not affect recording. The linking area 8
immediately after the defective area 3 is filled with linking data 9, and the new
data 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. 8 indicating that the linking data is recorded, and the linking type



' 7- begins to be recorded. The size of the l'inking area 8 occurring
?ﬁ%:diate?y 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/wite (RTRW
operation. In the nmeantime, since linking according to the present
invention can be found through detection of the defective areas QUrlrg
certification, the linking data can bes;ecprded i n advance |nned|apeky
after the detected defective 25 area according to a predeterm ned |inking

; e i i i i i orded.in the data_
e oo o1 LR S TR DR e DS 111
data is recoraedecindhe fiekihg typergfobyiaordn thabas ABLAADA hEiccat i ng

| i nki ng occurs immedi ately after the defective area is recorded in the

i nki i inas padding data Bobeas h) 5 Fdoerdett inSIHACR ing data
l(:‘glr(I gga%Fg | ngﬁ)ﬁnr'u:tsa ?ﬁor%ed i E t he ?Eﬁm;:ﬂrul)l 2\9 IEEIport‘?’)dorglsicl)"fré tﬁgéﬂg‘ ic
recor di ng unf’?f?iopr?f&%@%ﬁiﬁi fRFOHEing ua'meiaa'mmﬁh@a@hyar@gﬁmﬁ%diaae@%f%f ective
area n the sic recording unit is not filled up with the’user data,

t he ba\cli\’gfng W&cie?equeaewae@aw basia srcondiogiunit ihweottfilet up @retHY Gsbruni t

i mredi ately ope the.defective area. This padding data} area can be .
overwritten gﬁ%h hPeQﬂfﬁH?%@@?@”&?ﬂ@ﬁWd@ﬁ‘é’ﬂ agdeanee iMtrenbasic matirdigg g user

Co . bl . dod | Svance .
mradi at ofy BT eR Rl Bl e, ge S Bhnal ermadsbig deta area sanbbe  ecor ded
i rmedi atel y @vfe‘i\ﬁﬁlﬁérﬂﬁhéh B%ioa *}%aﬁcgd-agﬁé%f re, time for recording the

i nking data i s shortened, . \ eous in real-tinel recordi ng
receuse, e uee WA R GFTIIEOHTIR Sl U I A ™
type i nor maét®ded in advance immediately after the defective area so that the user data
can be recorded immediately after the linking area. Therefore, time for
recording the linking data is shortened, and it is advantageous in real-time
recording because the user data is recorded immediately after the defective
area and the linking area.
15 FIG. 3 illustrates an example of storing the linking type information
according to the present invention in the DID area which is allocated for each
sector and has 4 bytes. Data identification information includes sector
information and a sector number, and sector information includes sector format
type, tracking method, reflectivity, linking type, area type, data type, and layer
20 number,
Sector format type information of bit position b31 represents constant
linear velocity (CLV) or zone constant linear velocity (ZCL.V} 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



according to the present invention in the DID area which is allocated for
each sector and has 4 bytes. Data identification information includes
sector information and a sector number, and sector information includes
sector format type, tracking nethod, reflectivity, linking type, area
type, data type, and layer 20 nunber. Sector format type information of
bit position b31 represents constant [|ithear velocity (CLV) or zone _
constant linear velocity (ZCLV) as follows. Cb: CLV format type 1 b: Zoned

format type, speclihi@wholverraBing] spdvifeddos Rewakable gieks ng met hod i nformati on
of bit position b30 represents pit tracking or groove tracking as follows.
Ob: Pit tracking Reflegtivty tafonmetionaazmmgpo@'n@mtfa‘mde{aﬁésemvrwrﬁéﬂ%? di scs
Reflectivity information of bit position b29 represents whet her

reflectivit yeReBdyLX5696040%mr nat ebdbllasves. b: I the reflectivity is
greater than 40%&?_2; l‘g’: If the reflectivity is less than or equal to 40%
Area type infor met:dHngrelinctivibtisigreatar ham 498 b26 represents a data area,

Fol 1 ows. 00b: i n i Hafaleatu ™ iepeghiepor pualiedoad. i n area 1 Gb: In the
TR TV A AL e B e LN
area, a lead-in area, a lead-out area, or a middle area for a read-only disc as
foliows.
0Cb: In the data area
10 01b: In the Lead-in area
10b: In the Lead-out area
11b: In the middle area of read-only discs
Data type information of bit position b25 represents read-only data, or
the linking data as follows.
15 Ob: Read-only data
1b: Linking data
Layer number information of bit position b24 represents fayer 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
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



| i nking data as follows. 15 Qb: Read-only data 1 b: Linking data Layer
;Bﬁbgr infgrnation of bit position b24 represents |ayer nunber in a single
| ayer disc or a dual layer disc as follows. Ob: Layer O of dual |ayer discs
or single layer discs 20 1 b: 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 reserwvdd bit in the sector information
area in conventional nethods. Cb: Linking for incremental recording 25 1

b: Linking afinrediatblycifier theadefactivie drbe, HeRk tidinkingRybehAIRRILAR ih$hdi nary
nunb:ap I0g It indicates linking for the mcrerrygt%ﬂl) recordi ng node, and

if it is bi ndRSreMmetal recording modé adiheaestectit okengitd lecordiig tctictdan Bg ter the
defective area, Here, the |inking type which occurs in the increnenta
recor di ng nodefegedinas finkpg teddany Bredinking typecwhnidh ngeurs temeaitatdlp afteef er r ed
to as |inking_t t, and the |inking type which occurs immediately after
the defecti vgh%ﬁgéc Yhalsa Gagrke 'FQE@U‘T blos ilﬁk:ﬂglfi\@? Erll¥g(ramla'lt | oﬁ '(I)'Per ?Lgr ([a)l Dby
i ndi cati the |iRrki type.in the |,§@$g yp f o ) . )
the general Iinki %#@B@EW‘F‘W@“SN&% Mg ype ifh*b@gmﬂntg_@/ptedlntdnfgggmebnt |
[ tion ca 8L ' LE information indicating |inki .
L o L
in which |inkj i [ awhen L nki rs in the sector it can be
nether e FARISE RS AHOTR T, R RBA M Sbdlmodinbne o
the restrictafePRy dbfobfive BRELIEBJBT 1EheDb MELNENE Wikidk Ilin%ng
I mredi ately after the
occurs, when linking occurs in the sector it can be shown whether the linking
10 occurred during the incremental recording mode, or the restricted overwrite
recording mode, and whether the linking occurred immediately after the
defective area. In addition, the linking type information 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
15 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.



def ective area. In addition, the linking type information can be used for

hi gh- speed data processing in a drive since with the |inking type
information it can be shown at once whether recording data is continuously
recorded or divided 15 by the defective area. The |inking schene which
acconpani es the defective area according to the present invention can be
applied to all the recording nodes of t! DVD- RW that is, the
write-at-one recording node, the restricted overwite recording node, and

the incremental rAeasrdingdo thederesant iRlehtion, by Lsmyraat sa @b orex@ep! € of a
met hod of processi ggjthe defective area according to the present

i nvention. HBRBreREE hlnvkdB2KB)iallogatask dmnumtiztelyr afte viher defebiivalatan i s
recorded, rcei%gretgée nunper 12 is a defective ECC block, reference nunmber
13 is a preddteriRf HegeRiifalian. dhe deta aregdiam wilichoresoeding whthei méweldataf t er t he
defective E ock in order tq haye the 25 sane effect as the linking
area, and r%@ﬁ%@%ﬂ hﬁr?%é‘?‘gﬁgf"‘(@oé'\{lﬁ@fg taﬁﬁ’ﬁkiéges&hem%r@ ésntimat the s
recorded. 1 ' nt. i nvention, sing an area equal to
or lar ggr tﬁ’gﬁé@%ﬁf}@%@ﬁbéQ@é?ﬁﬁpg@me@hﬁ%waﬁ%gﬁg@ %ﬁ%@@qu feadef ecti ve
area detec | LS4 ' t d .area framwhjch recordi ng of .the
new dat a bttg-,:gﬁnasé1 T2 t%':aefddg?é%mDVé}Eﬁ’oﬂﬁoaﬁg?ﬂ%‘etcﬁ’nfe\fqﬁh@ﬂeemHﬁ‘?r At this
time, the 5dafes ' ' i after the
defective area %Eﬁbl&ﬁf@g@tﬂg%gﬂ fnr?ﬁtqﬁg%%lfgpg;,gﬁglﬁ%ﬁ’%gg@{?t%@ﬂ%fefi ned

that the newiideRctiraadbeerdi) b rebbRrhingd gl mned number of ECC bl ocks
i medi ately after the defective area according to a predeternined rule. In

10 dat o or 5 rocordng Mk anoh hag o caorn o oRnEHERNaS Aebindh Nakes a
role 10  dataora recording mark which has predetermined patterns, which takes a role

of linking data can be recorded in advance in the predetermined number of

ECC block area immediately after the defective area.

In recording the actual user data after certification, after a defective area

is encountered or met, it is determined whether, for example, a test signal is
15 detected. If the test signal is detected in the ECC blocks, which are allocated

immediately after the defective area to have the same effect as the linking

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 aiso 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



of linking data can be recorded in advance in the predeterni ned nunber of
ECC bl ock area imedi ately after the defective area. In recording the
actual user data after certification, after a defective area is
encountered or net, it is determ ned whether, for exanple, a test signal is
15 detected. If the test signal is detected in the ECC bl ocks, which are
all ocated inmmedi ately after the defectiV® area to have the sane effect as
the linking area, the new data recording begins in the new user data area

i medi ately aftbt #e ddfeciredrigamdnRg Wk fta F&%réin Jﬁérggh Ooghﬂaﬂ the
COI‘

defective area, which is advantageous in real-tine r nce a

groove trackincsrasee rel%um\pbfdhedj,setMalaﬁip@fcgmlm@r@r}e@@@rgg@o@d@@bl e
signal . As described above, in addition to the |inking which occurs in

i ncrenmental recor Huﬁlgeroacmémg ite thedbresent invehiion, ecofetme, sigie sisipaeat

i nvention uses | i nkl type information which indicates that |inking
occurs i nmed} él%a 2ra grroveerelhle pattame @r aBecdulimy meok winanhad aa | ar ge
def ect cur k t}l Y}’g recor di ng rredl um and the reference signals required
for recotdi n%/‘s B RuRNiRY fuastionsas likiner data és rechisiad; inlidvgnescinenblockn be
applied to t rea i di 13 after, the def ective area, and the new
user data re@gq% ge'é!%‘aedég erer l%arg%g?@g% HEng Aertificajions K heruser
data, and pe . e Furt her cording to the
present i nve‘%l%% g?%% ’%Pﬁ%ﬁ ecgﬁfi tg? %?fe?té’ﬁa@@gﬁ'@ nNewWdsgr a

groove wobbl tern,

whi oh f unct %ﬂ?ﬁéﬁfﬁd o ImAb Ry St EH LRy 'gsmgﬁowﬁ ploks

i mredi at el y fallb@ing fies @@f&@ﬁ/bv@re%rﬁgh&?t @&ﬁ qlnﬂh‘{ ﬁ@iﬁb'tk%ﬁ%% ﬁgr for

exanpl e, the test signal is detecte ter he d |ve new user

dat a i st ecaededingtimRitgaies, WHdH @%dtr@n‘ﬁa@écﬁ.@%‘?édﬂﬂﬂ%eﬂ%@ of ECC bl ocks

follow ng the defective area w thout using IInking, ng the tine for
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 ANV (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
comptessed 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



i rding linking data, which is advantageous to real -tine recor di ng.
Ilzgr'[ﬁg(r), a gl aybackgappar atus reads information recorded according to the
present invention. Further, Fig. 5 is a block diagramof a _ _
recording/ reproduci ng apparatus for inplenenting the present invention.
The function of the 15 recording/reproducing apparatus for

recordi ng/reproduci ng AN (audi o/vi deo) dgta using the recordable and
rewiteable recording nedia such as the DvD- RW DVD-R and DVD-RAM i s

Largely di vi dighal SupphaEbs) g BPANPARORIE ik moBHIdh L FGRrdLNg.: an AV

codec and/or a host iInterface 110 20 conpression-co y

. . : g . . q
appl i ed AV sithghplckapceiOdi Agetva anit predetved Mnﬁ%ﬁfmrr?egr% 5O SEPEaR AN
sngI i es si ze@?nf ormation for the conpressed data. A digl ?’XI sI gnal

processor ( DSPYralmm ecsyisters cohtroliaaigir arssdbiil ciiains SWapld RichisomL he AV
codec and/or the host interface 110, adds additional data for error _
correction c e kocessing thereto, 25 and perforns nodul ati on using
a predet grm ned dul ation scheme. A radio frequency 'arrpl ifier (RF AVP)
130 convgr ts thenﬁb’é‘ﬂgﬂ%@aébtoémﬁ@fmﬁflpﬁéiatml@mmormti'aa disidithe piokapeaoy ( RF)

' : ' 140 records the RF 14 signal supplied fromthe .RF
Z:vgnillsb Iﬂegptgﬁg E‘Ipﬁggfﬂpé'aabﬂgaa‘tfm thasiisk fving the pfanationsata Ateredvo uni t

' i | f, rvog control froma system
contr ol er 166TaHAT KB REGRRGH S esfobien e el siona. FheriEd i sk
[ I ' t a,store n the di sk, the pickup

o1 oks up {ne ot 18R Ep i SR HS SR AT fighehand arcmineseniar o

stored t herﬁgﬁal BR BetBeminy £6BRI AR, BrlPmSilia35S §9ial "Pia b 8% c@!

signal . The R
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 controlier
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.



AVP 130 converts the optical signal into an RF signal, and extracts the
servo signal for performng a servo function, and nodul ated data. The DSP
120 10 denodul ates the nodul ated data supplied fromthe RF AMP 130
correspondi ng to the nodul ati on schene used during nodul ati on, perforns an
ECC process to correct errors, and elini ates added data. The servo unit
150 receives information necessary for rvo control fromthe RF AVMP 130
and the systen1copﬁroller 160, and stably perfornms the servo function. The
15 AV codec and/ offIRHIRGSEW Rietarrasembodimpnts obthet presentipversimechaAl dat a

supplied fro he, DSP 120 to .output an AN signal. The systemcontroller

160 control s B]F%g%gg\élpaﬁqd %%F&f'%‘%ﬁ:ﬁbwwfé peGRREesiatedriy thesdsidiiethintthe art

i nf ormati on t he. di sk unted on the turn table of the

pi ckup 140. ‘Fﬁ“gt%ébbgg]é’%ﬁg?‘h%&es%%ﬁﬁ'&qgﬂam?w ithas} degating frewctesi ng t he
20 data duri - LAHRG; tyon, includin rform ng |inking
schenes in gg‘?\ﬂ@%?iaﬁﬁ %V%Eﬂ?ﬁptp éweg’ﬂ% tggac?%ep?gd@ﬂﬁri‘ ﬁsg&%ei@eam thehaimsr f or mi ng
| i nki ng 5sch§n@§“yw€qmmwé@§ssing defective areas on the nedia during
recording and reproducing. That is, while recording the user data after
certification, the systemcontroller 160 recogni zes one of defective area
registered in list of 25 defected areas and controls recording the user
data processed by DSP 120 imrediately after the |inking area (specified by
a predetermned linking 'schene) follow ng the one defective area. 15

Al t hough a few preferred enbodi nents of the present invention have been
shown and described, it would be appreciated by those skilled in the art

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 claine 5 and their equivalents.



16 Cdainms 1. A recording nedium conprising: first and second user data
areas not having defective areas; a defect nmanagenent area registering a
|ist of defective areas; and a |linking area allocated for one of the
defective areas between the first and second user data areas, the |inking
area being after the one defective area and between the first and second
user data areas so as to link the first and second user data areas. 2. The
recordi ng medi umof claim1l, wherein the defective managenent area is a
recordi ng managenent data (RMD) area of t he recordi ng nmedium 3. The
recordi ng mediumof claim1, further conprising additional information

i ndi vi dualdjy;pindi cating and di stingui shing between first and second |inking
type information, where the first linking type information indicates

whet her |inking occurs in one of an increnental recording node and a
restricted overwite recqrding node, and the second type information

i ndi cat es mhetﬁé?“?&ﬂ%Pﬁﬂwﬁbéﬂmgn$ﬁ$ndiately after the defective area. 4.

The recordi ng AREAAMEEENCLR! MtBarci¥IRR Rivind 8:aQdifd,gnal information is
stored in one of a plurality of continuous basic recording units. 5. The

recordi ng nedi dAefest reanaem@yt afea redisseringoniat oS daferte deeg andent i fi cati on area
storing the adgi.. il ion. &  The recordi ng medi um of claimb5,
wherein the da gﬁ?ﬁgﬁ%?ﬁﬁég%ﬁﬁﬁég}éﬁQ%%%%?Fgggﬁﬂaﬁggsvbﬁe5&%3§%§f95 area,
and the a](cisiir tlhtarmadas) the dinkingiaoe bedngsifor el ngd (ﬂtg‘eoaiafé %&@raf‘{xe@alemﬁen 'it_l'ib f\",i\llit‘lshe
sector information area. 17 7. The recording nmedi umof claiml, erein an
optical p ﬁEC%I@LHSE%éaE?ﬁrF?% Sﬁgj‘séollaﬁﬁhﬁgrﬁﬁ@%?ecﬁ%ﬁ%eﬁﬁtﬁ A§a¥ ecor di ng user

data | owers the wite power beam upon detecting

2. The recording medium of claim 1, wherein the defective management area is a

recording management data (RMD) area of the recording medium.

3. The recording medium of claim 1, further comprising additional information
individually indicating and distinguishing between first and second linking type
information, where the first linking type information indicates whether linking occurs in
one of an incremental recording mode and a restricted overwrite recording mode, and the
second type information indicates whether linking occurs immediately after the defective

arca.

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

one of a plurality of continuous basic recording units.

5. The recording medium of claim 3, further comprising a data identification area

storing the additional information.

6. The recording medium of claim 5, 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.



the defective area so that the | owered power beam does not affect recording
on the recording nedium 8. The recording nmediumof claiml, wherein 2
kil obytes are allocated to the linking area allocated i mediately after
the defective area. 9. The recording nediumof claim1, wherein 32

kil obytes are allocated to the linking area allocated i mediately after
the defective area. 10. The recording nediumof claim1, wherein 1 ECC
block is allocated to the linking area imediately after the defective
area. 11. The recording nmedi um of cl ail 1, wherein 2 kil obytes or 32

kil obytes are allocated to the linking area allocated i mediately after
t he defective , - j _'”lmcp c|. al erein, during
certifi ca?i on %%fgicggd%]é’c%?gﬁuﬁggpﬁlgfg?gdgﬁ gll,e I nEP tgbﬁﬁg%%r ?O\gpcree%%laggda in
advance i Writdgowedr ki guangacaingeatetitd lnweditlat etiye poafet Beant typondietetig ve

. 13. 4Th : ' [ f im12 fyrth I Sif dat
et 11 o SEPE AR R PRRA I s Bl S s BT HgoHBen dinibhor e t he

def ect i vercaoing 1sedimgat ed and stores linking type information indicating
that linking occurs inmmediately after the defective area and data type

information indicating that the linking data is recorded in the [|inking
area. 18 gl4. Therct&aRLIdELBALYIR ¢f | -Sl1B:RRAING; AL 1S
recorded in advange dl%’ri ng 1t he cert’l‘?iﬁéégi%l?]olﬁl%;oﬁ\é%%rg%g?ca?ﬁggtgg‘%ll"ggé%cordi ng

uni t i medcasiéopted énmediatcheafted dfeatefictive aeea. 15. The recordi ng medi um of
claim1l1, wherein the |linking schene applied to the defective area is
applied to a restricted overwite recordi ng node when the recording nedia
is a digif%al VBrsatbldhgdiediureof iclaahl B wEYEnRY kilbiskes &6. aldcite€ 8 dhdng

nd/ or reproduci ng, appatratus. to transfer data with respect to a
and/ o elﬁ)nklng area gl!ocgtgg 1mme§1ate?y after t edefecgve arca. P

10. The recording medium of claim 1, wherein 1 ECC block is allocated to the linking

area immediately after the defective area.

11. The recording medium of claim 1, wherein 2 kilobytes or 32 kilobytes are

allocated to the linking arca allocated immediately after the defective area.

12. 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.

13, The recording medium of claim 12, further comprising a data identification area
included in a sector of the recording medium where the defective area is located and
stores Iinking 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,



recordi ng nmedium conprising: a pick-up device which records the data on
the recordi ng nedi um and/ or reproduces the data fromthe recordi ng nedi um
and a processing unit which detects defective areas of the recording

medi um registers a list of the defective areas in a defect managenent
area of the recording nmedium and forns a predeterm ned area after at

| east one of the defective areas, the fornmed predeterm ned area being used
for linking between a data bl ock before the defective area and a data

bl ock after the defective area. 17. TH& apparatus of claim 16, wherein the
processing unit allocates 2 kilobytes |ocated substantially inmediately
after the,gdef i t e 1 ned.area .18, The.apparatus of
ol ai m 16, “finer o e SRRk ORI oM EBERRR 31 Ty

i mredi at eflyriraf ther cerhBcadiehieint bwe ofirtka theic tchadppeadt enmetattianere 1% The
appar at us qj_clain116, wherein the recording mediumis a digital versatile
disc-remﬁg?gﬁwgaFBVDJQN, and the defect managenent area is a recording
managenent data (RVD) area of the recording nmedium 19 20. The apparatus
of claim 16, wherein the predeterm ned area indicates and distinguishes
bet ween what hebhe Freogingmedivm peglain da whereit dharboking sehanssanpilicd do the
overw it e ogge I . I Lgi.tal, versatile

i et eur b s T Cover Bl FOT et ERE e B ol PR RS o
processi ngedinista digital versatilgidic apwistabledDWE-RVafdisk. beam eni tt ed from an
optical power source at a wite power during recording and, when the
defective area is detected, |owers the power sufficiently such that the

emtted beamadaesordiy aRcer@paatdn® mphfeiuk 66 O shsig ORAWHI redfbct ADSE M act

recording medium, comprising:

a pick-up device which records the data on the recording medium and/or
reproduces the data from the recording medium; and

a processing unit which detects defective areas of the recording medium, registers
a list of the defective areas in a defect management area of the recording medium, and
forms a predetermined area after at lecast one of the defective arcas, the formed
predetermined area being used for linking between a data block before the defective area

and a data block after the defective area.

17. The apparatus of claim 16, wherein the processing unit allocates 2 kilobytes

located substantially immediately after the defective area for the predetermined area.

18.  The apparatus of claim 16, wherein the processing unit allocates 32 located

substantially immediately after the defective area for the predetermined area.

19. The apparatus of claim 16, wherein the recording medium is a digital versatile
disc-rewritable (DVD-RW), and the defect management arca is a recording management

data (RMD) area of the recording medium.



RECORDI NG MEDI UM FOR STORI NG LI NKI NG TYPE | NFORMATI ON AND METHOD OF
PROCESSI NG DEFECTI VE AREA 5 USI NG THE SAME A recording nmedi um storing
linking type information and a method of processing a defective area in
the medium The recording nmedium stores information indicating that
linking is applied imediately after the 10 defective area, distinguishing
a linking type which occurs in a general increnental recording node froma
| i nki ng type which occurs after the defective area. Defective areas are
detected and registered in a predeteﬂﬁlned area (recordi ng nanagenent data
(RVD) area) before user data is recorded or whil e user data is being

recor ded t r n dlu hawvi n ra |t of co tlnuou baS|c
recor di ngbgnl f@e ) haq%s%&rrg Ve\?{%eé?}?l eg%:{elrl@W 5851 én‘{’]

whi ch r ecdrsdmgngshamd)et\e@howwaag thbapreldetcdﬁlﬂed dre@Dealk eited Lih NKirbgridted not
only applied i.n an_ increnental recording node or. in a restricted overwite
recor di ng°¥BHEC Bote prdgp ﬁ'@cr?@erﬁ?ls‘f&“&ﬁ‘ﬁgl'é‘éﬁq%f dgitalressatilendipgretridable af t er

t he defec]gvglnga which is registered in the defect list, 20 increasing
reliability of e user data. In addition, a test signal such as data, a
groove wobbl e pattern, or a recording mark which has a test pattern, which
functions,as | I C i I ely
after t heﬁdefy(;%(%@%mg?%gw et e@t Se&éggﬂ]rthﬁs%gég%wgfe?ig find? n%'{ﬁaib gbe@{ si gnal
i s det ect &fdp bedrn émittasdirere paoptice pQW@rasourcweatreewﬁ@smwedéumg @cqordmramgd

i medi at elNerRfetdefébtive aRi288 QbRERY nl%@e%‘%ﬂ@%ﬁw@rf sffidi tly %9&{ gst fh%gén%f?éjcp (ECC)
bl ocks follow ng the defective area w thout using n I ng, ucing t

time for PECBHAGKSIPLIeseKd #rja opdiedeceiing ngdiumydvant ageous to real -time
recording. Figure 2





