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 erLgirta?:(r:]u;aE\e/B/gN: tS
Is required that a recording-start point of eac asi c

preci sel § | ocated. The baggck gl ' NVER RAM can be a f_eg';]or
20 and the basic recording unit © € _ : error correctio
code (ECC) HlockFidhl otthetingertidpi ¢ recording units of the DVD-R and.the:

in which data 25 transm ssion is nonentarily disco ata is
recor ded f ol hawWnagootiruous basic recording units, and more particularly, to a recording
medium for storing linking type information which indicates whether a linking
10 scheme applies to an area immediately after a defective area and a method of
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-



previous data, the DVD-R and the DVD-RWuse a |inking schene in which a
predet erm 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

i nking area sizes which are applied in increnmental recording; 2 kil obytes
and 32 kil obytes. In the case of DVD when a defective area is
registered in a defective area list whffch is registered in a recording

management dat R area, the DVD-RWuses a restricted overwite
recor di ng rm%éﬁ&’f%@w?%af%a § fikiingLareah éneddition, there e twelinkires fregnt al

et cctive. araee AR RPIE s ocre Fontl itordu: 2 fobyieoca @ kiskyiesap | es
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2 Finking ar e ol ey oa aorBR0 K BORITLE R SC0 GG Miatisgrant dia (DAL ing &
Shovs o1 0 dat a8 o 290 Er T ops T Bvernt BT nohBakae Wi kit cr | ng

to FIG 1, vhkingsehemdishailpto Plednstaidnt) iea?ﬂﬁﬁpﬁgg% @hgﬁ g#éfﬁﬁgt&a i§| 15 i ng up

a basic recording unit (an ECC bl ock unit
recorded fr et Hataraftenitine regigierctidefeddive bhs. DARIrst ' bt ere no
data is recorded, to a first sector after a sync°ﬁ§3@é§w%5‘c%?9i’ﬂwof t he

new user daSeqiigaignmninappliesreiniing sthekiertst e ifbMeRtal FoddiGing faddd 0Pyt e

| i nki ng area for increnental recording. 20 In the neantine,~in a case
where ref er 8RESiigAtIcied eyaraiteaenoisling maslegnfhe OVB-RANGH&Yifcdtidh (LPP)
S B ARl AR Bl e e o somgouncC! Ctabl e ST or, that
as defining a linking area after a defective area.
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.



: [ [ [ |, an LPP signal, etc.) are

lurality of tracks, all signals (a wobble signal, _
Eot gengrated at all when a pick-up unit passes through the defective
area. In this 25 case, continuous recording becomes inpossible, and, since
data nust be recorded after the defective area,DbB?Ra?ng ?gdfsafeggrded -
: : : . a
incremental recording node is applied. In a -
groove tracks, and information which indfcates physical ECC bl ock nunbers

: re-pits in land tracks and referred to as the
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e o e I P o, o orred, L0 85
f : -5- fone . if.i cessary to define a new |inking schene,
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' ' oppi ng
overwite recording node occurs when new data i's re€corde _ oppi
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I's not defin in a wite-at- once recording node. However,” according to
the present ﬁ&\(,@ﬁpp@ﬁatm@ appilesrig oulyars incremental recording mode and a
10 restricted overwrite recording mode, the new linking scheme would apply to
an area immediately after the defective area.

. The type of linking immediately after the defective area needs 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,



20 i mredi afely after the defective area, and occurs in a situation in which

recording data as much as can be recorded at a tinme is not conpletely

performed. SUMVARY OF THE | NVENTI ON Therefore, it is an object of the

present invention to provide a recording 25 mediumfor storing Iinking

type information which indicates whether Iinking occurs inmediately after

a defective area, in the recordi ng nedi UM in whi ch basic recording units

are positioned continuously. 4 It is another object to provide a recording

medi um i n whi ch a lpi®deosher nbibatutoberovide er recordiong aRidion F0HMiEEGD)

bl ocks, which have the same effect as a linking area, are allocated _
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recorded aft I 0g a predeternin i nki ng area i medi at

def ecti ve arﬁi‘@‘%’:égfg@'ﬁ%@gﬂe@vﬁwm&w% SSHY BRAPEEINENURIA e pasitianedes

whet her ki nkipgiReguls | mediately after a defective area in recording. 10

It is yet stiPI ano?‘%’er object to provide a nmethod of processing a

oecet ot nec nbeer oL GO oA Aot ona
doscri pton whtan Tt CERsHERERL] fr hipcati aﬁ%?%%@f??@ﬁvﬁﬁi‘éreﬁfeve .
above. obj ect i vea and ofber o ey preccedcoRingle ik BBEMLAR IR R Cor ai ng
medi um havi nigdicatesiwhatber lIpkiigoctee dhehisaitislpbitér a defective area in recording.
10 it is yet still another object to provide 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



conprises a def ect managenment area registering a list of defective areas, a
linking area allocated imediately after one of the defective areas
according to 20 a predeterm ned |inking scheme, and a predeternined area
storing additional information indicating whether the predeterni ned
l'inking scheme is applied to, specified in, or occurs in the linking area
i medi ately after the one defective ar ®a. Further, a recording medium
havi ng conti nuous basic recording units 25 conprises a predeterm ned
nunber of erf&A st ineMalioncodibe(EaRtehbekinurmbérast BEU Hotke allBsaad

i medi ately after. a defective area detected during certification and a
defecti ve nafiijedigialy aterdhe sgfestice rag.in a list the defective 5 area and
i nformati on on thﬁlﬂ.ﬁrréeedet erm nefd nunber of ECC bl ocks all ocated

i mmedi ately after ro Msthed of prpeessing defpelive Eﬁemb,'mrﬁ)teoogdimg DeeiH ng_ .
' i . ' ' havi ti nuous basic recordi
ini s and pr 0 eRhEFEE ProR EEEIY Wi i Piabesalcdetpata isaser cct ve
t hat : | i.fj.cation before recordi ng user data andt‘e
efocti vo. ar st Aoy bkl deBRBRaR f abSiShinG et cenen baioes  ng =
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Further, a. rihehecbraigdmearns izl dofifd fFa breIdERfinBatALE of @%Oﬁﬁg{alwser

data or while recording the user data in a recording nedi
conti nuous  rbedium additiodahipfarnidion inARATIG WHbRECE Hibdste FiRet SRkt @ af ter
spect f%long ascheme 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



15 predetermned linking scheme in a linking area i mediately 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
reproduci ng apparatus recording data on a recordi ng nedi um havi ng
continuous basic recording units and reading the data 20 fromthe
recordi ng medi um and processing defectiVvie areas of the recording nedi um
conprises a pick-up device which records data on the recording medium and
repr oduces d&m fh‘c’vb'faOLOI'\tﬁr1geinfﬂiitmrhrsgwchmﬂbelmila@deﬂecﬂfl@@1!9&"?5&4cﬂ"&helt‘é’éérd\f’fr@}i ch upon
detecting one of the defective areas specifies a predetermned [ king
scheme in a M&Kiifg CRAMAISEAPeRiCkiUp Joite whithecons dafa oiefies teotdmgea
during data recprding, by the pick-up device. Further a recording and/or
r epr oduci ng PR repEeugeR dlatrtramotedecersing iediymediderp havessing

nd reading the data 6 fromthe recording

conti nuous basi ¢c.recordi ng units

medi um and pﬁﬁﬁéﬁ%ﬁaﬁ'&gﬁeﬁ%@ﬁ%m@%&&nt@ﬁr of w&ror sesectiongoded BOMNblankspr i ses a
i ck-u evi i . ds data on the recording medium and reproduces

gat a f Po% t hgoe?}ggéor%gi ‘h’gﬁ%gfﬁ!ﬂﬁﬁh&ﬁ&“& %r@@e efestive aras detested dugna

predet er m negyiteahsy a error correction code (ECC) blocks 5 to an area
i medi ately after one of the defective areas detected during certification

d i ster i inl A 16k i j t t.h def ecti ve
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r epr oduci ng apparatus recording data on a record
conti nuous hashediatehosftiribe vhé tisfeatie ARAdI ng the data

10 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;



from the reécor di ng medi um and processing defective areas of the recording
medi um conprising a process of specifying upon detecting one of the
defective areas a predeterm ned |inking scheme in a linking area

i medi ately 15 after the one defective area. BRI EF DESCRI PTI ON OF THE
DRAW NGS These and ot her objects and advantages of the invention will
becone apparent and nore readily apprgcT ated fromthe follow ng . ]
description of the 20 preferred enbodi ments, taken in conjunction with the
acconpanyi ng dr awifiigs 3 iltdstratescthe SFUGUrd of bldasd Iieh&fcadioh (DK Gred Gy

occurring in a general incremental recording rrpde; FIG 2'llustrates an
exanpl e of aS¥BERIRIOL$O[NG teldrg tygedeforoatioreacmoeding B5thaqwrasetitieydrfiok he
present invention; 7 FIG 3 illustrates the structure of a data _
identificati éﬂd(DI D) area as an exanple of storing linking type information

: : e : le
according to the ser nvention: and FIG 4 illustrates another exanp
of a net god of prﬁésgmhﬁ{ra@ﬁ@@f’? exgmpieeafl ametial oiproeessing defestamt

[ [ IS 5 k _di agtam of a recording/reproduci ng appar at us
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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.



el ements throughout. The enbodi nents are described below in order to
explain the present invention by referring to the figures. 15 FIG 2
illustrates an exanple of a method of processing the defective area
according to the present invention. During certification, after registering
a defect list in a recording mnagenent data (RVD) area, a linking area is
al l ocated after the defective area, and8the new user data is recorded after
the linking_area. 20 The RVMD area stores the |list of defective areas found

whi | e using Then, thecwwiuagr datdiisinecsdee biterapbhig 4 fhkiRh sbhemdabassi ve
areas found durin certification. According to the preSent inventron, the

RVD area st of&d haepljately adier thee datefotive iareaareamotiasrskdpesier treobagler i ng
recording of the.user. data. At the sane time, for exanple, a data

i denti fier (TBPESINH WAt sloresie kiioripetiiamationss additiamal (réredionanhibe t he ECC
bl ock or thq %t%%orev V\{P@I’ t.he, def ?,ct ive data is included or |ocated
stores |inki Hg e WhRTSF finkingis apnlied iImmadiatelsaficidne defestive acga Ahaki ng i s
appl i ed gaf t he: LV rea when pecordjng the user data. 8 Then, the
new userSadatGl Qeit“gﬁirn gg{ﬁ%@f“ﬁ@@? Cap Heyeiaienced eriacsgssrcheeingdhe linkingr ea

I medi ately ; | I . 1. n_anot her exanple, the basic

recordi ng ug?‘%é E{f%@i%qﬁ ﬁ@gﬁ%&rﬁ\@ﬂg ﬁ%@i%&?ﬁ%ﬁ'%hﬁiﬁkag idetee thgreby

i nf or mat i on,diffdreaiiktingHY | inking is plied imediately after
t he def ective!wé;r eghtggcﬁwﬁr@ﬁia\i‘}ﬁﬁbﬁgéﬁayéd@&hﬁ%?%ﬁgon can be referenced or-
accessed. Using tTiatlignt b I gm. the recordi.n dj um can
recogni ze the I|inki ng; da?éé}?ﬂﬁg?%%% glr’%gf%{Clha’?ﬁﬁaggeé?aé@ghgﬁﬁt i nki ng

eyt T e T R U PN
recor dilAg t Wefeptive atea 8 id skibped without recording the user data. At this time, for
the defective area 3, optical 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
15 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



' ive area 3 is skipped w thout recording the user data. At this
S?ng?f$g£ the defective argg 3, optical power beam which is enltteF fan1an
optical power source such as a | aser device is |lowered down to a |eve
that cannot affect recording, for exanple, under a read power beam
Therefore, an optical power source emtting a wite power beamdu_rlngthe
recording the user 15 data |owers the wgte power beam upon detecting !
defective area 3 so that the | owered power beam does not affect recording.
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imredi ately after the detected defective 25 area accpr_dlngftoa _ _

pr edet erii neﬁel RPNV aenewhen theaabasic sxmling Anitishihst filled o, with ey (@drl on i s

recorded in at a e information in the DID as shoym_ln'FIG.S ;
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[ [ hil Li0g i nki | di I ft the defective
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FIG 3. Si ”C‘ﬁ’e%ﬁ"%mhgm&gﬁfgé[ﬁ%@a{fﬁsﬁr‘)gh{ dl s recorded in the renaining

portion of the basi c recor . i ng dfata area | medi at_el y
up wi th the user Sueh. eoRiR 1Y BRel Ui Bor o i@bbathe Tiinewstads i n tne
basi ¢ récor deegrdediint 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



i medi-ately before the defective area. This padding data area can be
overwitten when recording the actual user data. Wen recording the user
data after certification, the linking data is 10 recorded in advance

i medi ately after the defective area so that the user data can be recorded
i medi ately after the linking area. Therefore, tine for recording the
linking data is shortened, and it is adMantageous in real-tine recording.
because the user data is recorded i mediately after the defective area and

the Iinking area. 105GR0% tAckinhlspaciicesiorRe@ RN 8iseé Storing the linking
type information according to the present invention in the DI D area which

is allocated for Bebactighcinformatiohas! Bitbyosition MR regrsidnts GahémRr
i nformation iﬂcl udes sector information and a sector nunber, and sector

i nf or mat i on "EHEFHIY LXseRdDAOTeor It astiginsys.t r acki ng met hod, reflectivity,
l'i nking type, are _t%t?\e, ata type, and layer 20 nunber. Sector format
type information OF e relactivingis areater thend®8nt s constant |inear velocity

(CLV) o1z zone const, | i near, velocity (ZCLV) as follows. Cbh: CLV fornat
type 1 5 Zoned f 'mef?{f}éﬁv'yﬁéé‘i’ﬁt 8N PHPAuRIR #0%bl e di scs 25 Tracking

racking as fol | NSs WBe BEReiaERr Y paston 157 encobee repasentios capect {1 od
rpr osent s uere ot R EE te¥iol R TR s ovee o el Pt 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



b: ‘the reflectivity is greater than 40%5 1 b: If the reflectivity is
Iogsslzh;n or equal to ZO% g\rea type information of bit position b27 and
b26 represents a data area, a lead-in area, a | ead-out area, or a mfjdle
area for a read-only disc as follows. 00b: In the data area 10 01 b: In
the Lead-in area 1 Cb: In the Lead-out area 11 b: In the mddle area of
read-only discs Data type information oftlbit position b25 represents
read-only data, or the linking data as follows. 15 b: Read-only data 1

b: Linking ddmenacigtely afiemtier dfottverata O, tHY kPRHA @ﬂich%cg%ﬁf,w_”t .
| ayer number . in a single |ayer disc or a dual Iayer dlgclas ol 1'ows
Layer 0 of dudfremeyial regardinganods agihe restyieted dvsmsite PatoldiRg Mcdsdanlpef dual
| ayer discs Acgcording to the present invention, .I | nki _ng_type information is
defined as ff%ﬁ%lrféaéo a8 dnkiag dmeddandihedinking ty@Bwiioh obcuirs iramicelBesly edepi t i n
the sector infgrmation area in conventional nethods. o: Linking for
i ncr enent al #%%@?@Eh\@e aw cane gfeikethie agflinkingdypeeltt i ve area If the Iinking
| Morerenbal r ecor NG GwEY PG the inkinasbRey nadnbig fyos ormtiomal cat es
linking 11 the DID, the general linking type and the linking type according to the present
invention caﬁ be distinguished. If information indicating linking immediately
after the defective area is included in the DID of the sector in which linking
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.



i medicatel’y after the defective area. Here, the |inking type which occurs
in the increnmental recording node or the restricted overwite recording
node can be referred to as linking type I, and the |inking type which
occurs imediately after the defective area can be referred to as |inking
type I'l. 5 Therefore, by indicating the linking type in the linking type
information of the DID, the general |il#ing type and the Iinking type
according to the present invention can be distinguished. If information

i ndi cating |inki rydongisgitathe gresaht ievertiva, e lieinyianeares @ubbtol dlghyded in the
DI D of the sector_in which linking occurs, when |inking occurs i'n the
sector it cdfaRd EféunklankaBREB)aochiatkiimyetintebcattectheddufootvd Resa
i ncrenment al caordi.n de, or the restricted overwite recording node,
and whet her ({az‘:é&?grjﬁgﬁg’%%ﬁﬂﬂs rtleQ) detmel@adtasm ywhigh @gogdﬁeg r?ﬂéi]eemwméaa; e?. I'n
it 1 DK ' ' be r high- speed data
P ocessi ng. 1Ay Begdhecte e sSork Hgkig seheeor ALdvotime: fean be
' ' ti,l ) recorded or divide
15 by the abrednryaried BRbEL SPECR: fgol RiRe iR Arde b oeinpee bres )
the recor di oo g i by SRR Ed | EAR B e Rdnal g Beer di ng
' \ [t i i ngrenrent al
ecor ding moe S6 TR QU e Bt e i B Rk B R Bl
processi ng tﬁgedef@@ﬁ@éﬁeﬁ%caé,@ﬁ]ga@%oﬁrgug@rmegrp@lepresent I nventi on.

Ref erence nunber 11 is a user data area ere old data is recorded,

ref erence nunber Inadditors felefigtespam sdekCa Rit@ekes & fw@lfs%ﬁ%s%?@?éi 1s a
pr edet er mi ned nunber of ECC %Itop():ks al | ocat ed |m@ed| ately a tergt e

def ect i0e Ed@taractecording ohark whichdae prést@misedpatedrhe Gihidstakas al ki ng
area, and reference nunber 14 is a user data area
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



where new data is recorded. 12 According to the present invention, by
using an area equal to or larger than 1 ECC bl ock (32KB) all ocated

i medi ately after the defective area detected in certification, the data
area fromwhich recording of the new data begins can be detected w thout
using the linking schenme. At this tinme, the 5 predeterm ned nunber of ECC
bl ocks i medi ately after the defective &ea can be registered in the RVD
area, and it can be defined that the new user data area follows the

pr edet er ni neelfteutﬂeedefe&tifé)@réﬂ,%@Shéﬁ‘i@&ﬂﬂxs’ér@da?éd&ﬂingt%\% iﬁ‘CJvhf‘éE area
g , a

according to a predetermined rule. In addition, for hi speed se€

ref erence si geetassactliahiitpotbetuser data) and féolmsanee ralidis ApbdgLeRr K whi ch
has predeterm ned patterns, which takes a role of |inking data can be

recorded in advanEerther, aceording detherpresend inventiet, aobferdifod sijret kus &2a

I medi ately after the defective area. In recording the actual user data
after certiflSSheighal, dita.cd gepayerwelble patiewn or asesnrdingtraresvhich g a it is
det er mi ned \/\{1e£her fo%nganpl_e, a test signal is 15 detected. If the test
signal % detSStPRIEMNWhICE fHaetiansRadinkingaia isesordaddo sadkandeaimeiblatkl y af t er
t he defectiv r to have the sape effect as the |linking area, the new
dat a recor di WS@%@X&%@H@ W{i‘gee?r%gﬁteﬂ%dpﬁ’ﬁﬁdﬁe&fﬂf&a}wnafltf,efort he

pr edet er m ne e l, oC f ol | ow t efective area, which is
advant ageous%%%é?hfieri%?%ﬁﬁ.&%{ ﬂ@”%fqgeﬁ%&{é’ g grgaxineanewaiseso

wobbl ed, they | ; ignal . As | ped above,

I n addition t%tﬁ?%ge%l I nki ’r@%\%ﬁ%ﬁ?g@gﬁﬁg\wg&t?ﬁﬁmg errogmw?ﬁﬂﬁr

o et o AT 1 SSRhBc RS KRR el P VP
10 recording linking data, which is advantageous to real-time recording.
Further, a playback apparatus reads information recorded according to
the present invention. ‘
Further, Fig. 5 is a block diagram of a recording/reproducing apparatus
for implementing the present invention. The function of the
15 recording/reproducing apparatus for recording/reproducing 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



after the defective area. By doi ng so, evenlif a Iargg ?efect occurs in the
cording medium and the reference signals require or .

?gcgfding/rgproducing are not generated, the linking scheme can be applied

to the area imediately 13 after the defective area, and the new user data

recording can begin, which increases reliability of the user data, and

performs nore reliable reproduction. Fungher, according to the present

i nvention, a reference signal such as a test signal, data, a groove wobbl e

pat tern, or aigratSupR OrKNATE AIRYSD orba R BRI W SRl 5Pt s

as linking data is recorded in advance in a block I nme

def ective ar & giskaptidd. diseng gsit 1 56 ir6@siONinfdrinatloned@sai® r sLRS t est
signal is detected after the defective area, the new useréglga a I's recorded

i mredi at el y &pRigel fraa apsystiern eontroket Toordrer stablyEeBolhe akservd Rlncauh g t he

[ r wi t hout using |inking, reducing the time for 10 recording
??1;1E?;évga?a?h%mpéﬂteidéﬁ%vagt ageousgt o real-time recording. Further, a
pl ayback,apparat us reads information recorded accordi ng to t he present
i nventi on. Furt hef),””ﬁg@.a@apg ohirfprowtiotidata sterext om theediok,dhagickepriaduci ng
apparatus f I nmpl . ement | nE the FDresent .invention. The function of the. 15
recor di ng/ reﬁ&gﬁlﬁ'@i tﬁﬁ Oplicar signa! frep the slskdhaing Hsr introiatign ANitg stated!/ vi deo)

i o R a0 RG0S S 5o s Tewobuc | on
conpr st on- una188 BoRVe e B PP shin-Eintagh SiFcrignalne b Paass the servo
pr edet er ni neslgRAMTBF BFbARINCNSBR ARARIL LR ot AT AL Rld B 95ot he
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.



conpressed data. A digital signal processor (DSP) 120 receives the
conpressed AN data supplied fromthe AV codec and/or the host interface
110, adds additional data for error correction code (ECC) processing
thereto, 25 and perfornms nodul ati on using a predeterm ned nodul ati on
schene. A radio frequency amplifier (Ri AVP) 130 converts the nodul ated
data fromthe DSP into a radio frequen 9 (RF) signal. Then, a pickup 140
records the RF 14 i gnal supplied fromthe RF AMP 130 on a di sk nounted on
a turn table of Ogggl@dﬁwﬁéfer@%@ﬁ{?@dlmﬁﬂts obther presentdavénifonrivatg on
necessary fobeg rol froma systemcontroller 160 and stably

r con .

perforns a seér vﬁ SﬁﬁWth rPassrbed, Wevand beaprieertedbyihoseskifigchipiihe lariof

i nformation n i sk, .the pi,ckup 140 picks up the optical
signal from ?ﬁ&é%ﬁégéghl nsé?ﬁaeéjq Wf%]}%@‘ibgﬁ' it slepatting fsem, thand t he

i nformation I f: . ical,si.gnal . The RF ANMP 130
converts t heggrﬁ)(fq?lgglaﬁgitsgﬁgf)%ﬁt"ﬁ)\%g}r{&gghgBéﬁﬁq of "5'?1%‘ 5qefiged i heelaj@msy o

signal f®&r pend HeradivaisfEvo function, and nodul ated data. The DSP 120 10
denodul at es the nodul ated data supplied fromthe RF AWP 130 corresponding
to the nodul ati on schene used during nodul ati on, perforns an ECC process
to correct errors, and elimnates added data. The servo unit 150 receives

i nformati on necessary for servo control fromthe RF AMP 130 and the system
controller 160, and stably perfornms the servo function. The 15 AV codec
and/ or the host interface 110 decodes the conpressed AN data supplied from
the DSP 120 to output an AN signal. The systemcontroller 160 controls the
overall system for reproducing and recording the information data from and
on the disk nmounted on the turn table of the pickup 140.



The DSP 120 and the systemcontroller 160 handl e processing the 20 data
during recording and reproduction, including performng |inking schenes in
connection with recording and reproducing as well as performng |inking
schenes when processing defective areas on the nedia during recordi ng 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 imediately after the Iinking“%rea (specified by a predeterm ned
l'i nking schene) follow ng the one defective area. 15 Although a few
preferredcgupadi nrents of the present invention have been shown and
described, 1t would be appreciated by those skilled in the art that
changes may be made in this enbodi nent w thout departing fromthe
principles and ,spirit of the invention, the scope of which is defined in

t he claini' 5 Adgeardias medi GAPRRYRE 16 Cdaims 1. A recordi ng medi um

compri sing: 11 (& adlosREAKIMREIR Ao EATeARE RAYI NG def ecti ve arcas; a
(0] e

def ect managenent area registering a |ist ecti've areas; and a |inking

area al | ocat eda flefectommagémen ercd edspsteringen list ofdefbeiveemnas;tahé first and second
user data areasy,i: 1Nkl a being.after the gne defective area and
7 ptBE o AR ER T PGk B0 e i B s PR, “ane

bet ween the fi second ‘user
second useser datharauseths linRing Bhe beigoafthr nige oRAd4fEotot afdaainibdiwesherefint t he

defective nagenment ,area is a {%g%r?jng managenent data (RVD) area of the
recordin ga SFEON user data areas so as to link the first and second user data areas.

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.



3. The recording nediumof claim1, further conprising additional
information individually indicating and distinguishing between first and
second linking type information, where the first linking type information
i ndi cates whether |inking occurs in one of an increnental recording node
and a restricted overwite recording node, and the second type information
i ndi cates whet her linking occurs imediately after the defective area. 4.
The recording nmediumof claim3, wherein the additional information is
stored in one of a plurality of contilfuous basic recor di ng units. 5. The
recordi ng nmediumof claim3, further conprising a data identification area
storing the ad o J . | 0 la|m5
wher ei n tEe da?gé F%gﬁ]tnféf ?xfg%;h Pﬁﬁf g!rglé% Cg]f@x‘:elmggg% tg"apgchgdéoléa élngf[}go area,
and the attdite IPQ‘Y@Ibcanmfi@mmw;tep@dlmgsusstctataeldwasnhfgwaterms.er bech tpdn detectifghe

sector infQr 7, The, recor nmedi um f claimi1, V\,herel n an
opti cal ! pg\%e@és%ig? cae esfﬁ f}fazr%c oW P‘éwf)ro%éi %‘?i’nfl“gtﬂf S QKPR s er

dat a | oweresordivg medilii@. power beam upon detecting the defective area so that
the | owered power beam does not affect recording on the recording medium
8. The recording nmediumof claim1, wherein 2 kilobytes are allocated to

the linkigg ar@acablifgcahaslih oAt SyferfhpiloblEs SSLAGH oMMt | The

recordi ng mediumof claiml1, wherein 3 S are ocated

| i nki ng atredalicpisd amedipisheaficatisl defafivenret.he def ective area. 10. The
recording nmediumof claim1, wherein 1 ECC block is allocated to the
linking area inmmediately after the defective area. 11. The recording
medi um of 9.cl ai TheljecoddérgeindRnk of @bythel wherdd Ki kpdwk&Sardr Blocated to the

linking area allocated immediately after the defective area.

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,



all ocated to the linking area allocated imedi ately after the defective
area. 12. The recording nediumof claiml, wherein, during certification
before recording user data, linking data is recorded in advance in the

i nking area allocated i medi ately after the defective area. 13. The
recordi ng nmediumof claim12, further conprising a data identification area
included in a sector of the recordi ng nedium where the defective area is

| ocated and stores linking type information indicating that |inking occurs
i mediately after the defective area!dnd data type information indicating
that the linking data is recorded in the linking area. 18 14. The

recordi ng di i el ] ata, | s recorded in advance
during théﬂger¥$%?%g?! HH%%%gﬁﬁgg%ﬁﬁﬁé&ﬁﬁgkﬁgﬁgg ﬁ@kﬁ@nﬁﬁﬁ%gf%ﬁ@ﬁwgiely

bef or e t hduringefhectdrtificagiorain dfe oT hike rbasior @idgingediit imafedatoly Mefbre Wher ei n

t he Iinki@gwschene applied to the defective area is applied to a

restrict e oVer Pt e recordi ng node when the recording nediais a digital
versatile disc-rewitable (DVD-RW disk. 16. A recording and/or reproducing
apparatus to transfer data with respect to a recording nedium conprising:
a pi ck- up!Adevi B PEing Bedivasof painyds avhsrein ee Helbog dtirmpenemiliohtanid or

r epr oduce, . f r of ol U rQcessi ng unit which
ot eots aorearsvarcisdbBTd WA LERRLE QoeReL Bt B AR L AR i "The
def ect i vemadiesss: digitd vdeshigleidisrmmagehie(DVAr-Ba)afiskt he recordi ng nmedi um and
forms a predeterm ned area after at |east one of the defective areas, the
formed predeterm ned area being used for |inking between a data bl ock

bef ore t his.def #atéotéingr @a/oraRproduelag apphaek af faffd N efiBCldy@: 3 ea.

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.



17. The apparatus of claim 16, wherein the processing unit allocates 2
kil obytes |ocated substantially imrediately after the defective area for
the predeterm ned area. 18. The apparatus of claim 16, wherein the
processing unit allocates 32 |ocated substantially inmediately after the
defective area for the predeterm ned area. 19. The apparatus of claim 16,
wherein the recording nediumis a digital versatile disc-rewitable
(DVD-RW, and the defect managenent area is a recording managenment data
(RVD) area of the recording medium 199 20. The apparatus of claim 16,
wherein the predeterm ned area indicates and distinguishes bet ween whet her
t he predetgr mmned for aretrlcted overwite and an
i ncr ement Etﬁ mgropapﬁlga?% BF i gl t\gﬁ?er?}gr St PIedCtguRet i fdlisd & F%P/DRV\)
21. The appanaidss Ojfet\@éeal Whétﬁer vmepﬁ:ldachﬂa@cprz@&es&isn@nuéu tin f Airrkda@dted

mai nt ai ns arnger beam em tted from an tical power source at a
wite povaY‘3 ts W@d‘? é’& ARG eragital re%%@‘l‘i‘gt‘ﬂ‘éied‘éf ‘é‘étt"i‘l\/‘éfrsé‘?@adlis“sreﬂféﬁ@%? ed,
| owers thehppwewysufficiently such that the emtted beam does not record

data on the recording nmedium 20 Abstract 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 SAMVE 4y recprdlng edium;st@r {rvﬂ%’reln tﬂgh%g:eée}ﬁ%uﬁﬂtﬁﬁmc:l &Qinég%o%er met hod

of processing a def'ecti ve area dln stores
i nf or mat i e berin eattasdgrarnan Olpti@ﬁhpnger | spusgspdti e drifenrangr éumWreawmlg ande 10

def ecti vewRsee dbiedild dHiaS0uB@cRd! bRKisNHe hYREr WHIGEhOSEH fat heBrgler al

beam does not record data on the recording medium.



i ncremental recording node froma |inking type which occurs after the
defective area. Defective areas are detected and registered in a

predeterm ned area (recordi ng managenent data (RVD) area) before user data
is recorded or while user data is being regorded in the recording medium 15
having a plurality of continuous basic recording units, such as digital
versatile disc-rewitable (DVD-RW in whstiactf ecording and reproduci ng can
be done repeatedly. Linking is not only applied i n an incremental _
recording node or in a restricted overwite recording node, but linking is
al so applied to an area immedi ately after the defective area which is

registered in the defect REGORPRIGIMENTBM POR STORING Liviad yppeer data.
In addition, a test signal such as data, a "groove wobble patterm, or a
recordi ng mark WINFDRNATION AND METHOD, ORPROCHSSING DEFECGTIVENARIEA dat a

I's recorded in advance in a block i ' y%&ne_r the defective area
det ect ed%guri ng certification. If tﬁg‘?@bﬁ'ﬁt, f is detected after the
defective area, the new user data is recorded i mediately after a 25

predet er mi ned nunber of error correction code (ECC) bl ocks follow ng the

defective area without using linking, reducing the tinme for recording
linking data, which isAadeeaidigesuedium rséating ilinkingdppeliinfpr@tipur en2 a

method of processing a defective area in the medium. The recording medium
stores information indicating that linking is applied immediately after the
10 defective area, distinguishing a linking type which occurs in a general
incremental recording mode from a linking type which occurs after the
defective area. Defective areas are detected and registered in a
predetermined area (recording management data (RMD) area) before user
data is recorded or while user data is being recorded in the recording medium
15 having a plurality of continuous basic recording units, such as digital versatile
disc-rewritable (DVD-RW) in which recording and reproducing can be done
repeatedly. Linking is not only applied in an incremental recording mode or in
a restricted overwrite recording mode, but linking is also applied to an area
immediately after the defective area which is registered in the defect list,
20 increasing reliability of the user data. in addition, a test signal such as data, a
groove wobble pattern, or a recording mark which has a test pattern, which
functions as linking data is recorded in advance in a block immediately after
the defective area detected during certification. If the test signal is detected
after the defective area, the new user data is recorded immediately after a
25 predetermined number of error correction code (ECC) blocks following the
defective area without using linking, reducing the time for recording linking
data, which is advantageous to real-time recording.

Figure 2



