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APPARATUS FOR MANAG NG DEFECT I N THE SAME 5 Techni cal
Field The present invention relates to disc defect
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Both linear replacement and slipping replacement methods are
applicable only to discs such as a DVD-RAM/RW on which data can be
repeatedly recorded and recording can be performed using a random
access method. In other words, the conventional linear replacement and

" 25 slipping replacement methods cannot be applied to write-once discs on

which recording is allowed only once. In general, the presence of
defects in a disc is checked by recording data on the disc and confirming
whether the data can be recorded on the disc. However, once the data
is recorded on a write-once disg, it is impossible to overwrite new data

30 and manage defects therein.
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Disclosure of the Invention

The present invention provides a write-once disc with a data
20 structure which allows defect management, and a method of and
apparatus for managing a defect in such a disc.

The present invention also provides a write-once disc with a data
“structure which allows defect management even if a defect occurs on the
disc during recording operations, thereby rendering successful recording
25  operations, and a method of and apparatus for managing a defect in a
disc having the defect management.

Additional aspects and advantages of the invention will be set
forth in part in the descriptioh which follows and, in part, will be obvious
from the description, or may be learned by practice of the invention.
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20 information regarding data recorded in the data area according to an
n-1% recording operation, and defect information regarding data recorded
in‘the data area according to-an n" recording operation, as n'™ temporary
defect infomwation in the data area; and recording defect management
informatidn for managing the n™ temporary defect information as n
25 tenﬁporary defe.c':t management information in a temporary defect
management information area, where n is an integer.

I is preferable, but not required, that the method further includes
recording a last recorded temporary defect information and temporary
defect management information in a defect management area during

30 finalization of the disc.
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| According to still another aspect of the present invention, a
25  recording apparatus includes a recording unit that records data on a disc;
and a controller that controls the recording unit to record defect
information regarding data recorded in a data area of the disc according
to a first recording opération through an n™ recording operation as n®
temporary defect information in the data area; and controls the recording
30 unit to record defect management information for managing the pt"
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25  temporary defect information area and temporary defect management
information last recorded in the temporary defect management

information area are recorded,

According to stili another aspect of the present invention, a
method of managing a defect in a disc includes recording defect
30 information regarding data recorded in a data area for every recording
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and recording a last recorded temporary defect information and
temporary defect management information in a defect management area
during finalization of the disc.

According to stili another aspect of the present invention, a
25 recording apparatus includes a recording unit that records data in a data
area of a disc according to a recording operation; and a controller that
controls the recording unit to record defect information regarding the
recorded data as temporary defect information in the data area; controls
the recording unit to record defect management information for
30 managing the temporary defect information as temporary defect
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and the temporary defect management information are recorded again

when a disc defect is detected using a verify-after-write method.

According to still ancther aspect of the present invention, a disc
30 includes a defect management area in at least one of a lead-in area and
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25  again when a disc defect Is detected.

Itis preferable, buf not required, that the method further includes
recording the temporary defect information and the temporary defect
management information in a defect management area in the lead-in

area and the lead-out area.
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Acc g to sti anot her aspect of the present
invention, a recording apparatus includes a

recor di nigis peederables vt nakreguineds thad thejmeathod furtherirludes
ani Crorh B SR AR Rmibrily GereBPRudttionid Simpopery
as HefEedidnagefiart infafmatidroima defect mmaridyenisitares daring
defect information regarding the data

20 . finalization of the disc.

According to still another aspect of the present invention, a
recording apparatus includes a recording/reading unit which records data
on or reads data from a data area of a disc; and a controller which
controls the recording/reading unit to record as temporary defect

25  information in the data area defect information regarding the data
recorded on the disc according to a recording operation and to record
defect management information for rﬁanaging the temporary defect
information as temporary defect management information in a temporary .
defect management information area in at least one of a lead-in area and
30 alead-out area; performs a verify-after-write method on af least one of
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recorded on tt})e\_di sc according to a recorﬁ?g 12 February 2007
operation ande record defect managenent—f nformati on

WO 9p4/45708gi ng the tenporary defect i nformati drf:i4ER2003/001610
tenporary defect nmanagenent information in a tenporary
def ect managenent information area in at |east one of
a lead-in area and 30 a |l ead-out area; perforns a

verjfy-after-wite thod. on at. |least one,of 9 12
FobiBIeFEN delsch BRaoisPOR HiS ReEag SPfssH sranadsanent
{ enpoRASHE R odr iR RS 1SRRI ARG FidtoFEES i the
managenent i nfornation; and controls”the
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i nformati on apd tenporary ,defect nagenent
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According to still another aspect of the present
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unit that records data on a data area of a disc; and
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i nf infornation foreaanaging thers ™ dempetary defed infarmnatiorras od

t 15 | f the nth t f ect
" BBt dxle e LB EEleR HEp de Bl et
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the nthtenporary defect information and the n

15 enfrashopeddibe n tﬁmp@g@mﬁfemﬁmf@rwaﬁoa@nsgibemt‘mvmmoaaw
di . _ . ) _
O S B iR ap o4 Bont e 3o HEOR urlo ecord
ot heie % nenple:-argdkmctamaﬁwandfthe n? termpeeaty degecl:t
I nvention w eco nor e apparent n r re
L FRATRSRe T NTOTBSBE BOAN WhoA G ISe ABIRSLA delkeed, where n
t helisegltl ileer.r eference to the

20
Brief Description of the Drawings

The above and/or other aspects and/or advantages of the present
invention will become more apparent and more readily appreciated by
describing in detail embodiments thereof with reference to the

25 accompanying drawings in which:

FIG. 1 is a block diagram of a recording and/or reproducing‘
apparatus according to an embodiment of the present invention;

FIGs. 2A and 2B illustrate structures of discs 'accordin'g fo
embodiments of the present invention;

10



25 accon‘pag;&ng drawings in which: FIG.l is a bll@February 2007

recor di ng and/ or reprodumx—ﬁg appar at us

di a&lam of
WO2MMF®g to an enbodiment of- the present i nPEREREHE3/001610

FIGs. 2A and 2B illustrate structures of discs
according to enbodinents of the present invention; 10
...... . 12 February 2007 WD 2004/015708

PCT/ . K 3 FI G | us te e di ment

st ucdPo Uttt S s aeRiETt of b felrs K7 3 s own

FI s an enbodi nent of the structure of
%Fﬂgggﬁ rfdf"fZIBn FIG 3; 5 FIG 5 is a diagram

| | | ust r &ltng iBugiraiesan emﬂbmtﬁnmndoﬁ&msﬁmtpmaﬁme disc shown

defeﬁﬁl st (TDFL) of the structure shown in FIG 4

acdb »to an enbodi ment of the present invention;

sFI Gs. 6Ajand i8R dllbg‘b ill@"sﬁ‘aﬂﬁg? 8 p?béé‘é?é 8f RSoRfing a i orary

accordlng to an e odi ment @ dgresent i nventio
10 deffest list ATARL) 38thiel stusltmr@tshown::ln f3a4§towcdlugéoah

def ecé& ?9% i ned ? L and the data structure
of §RROGHYN pr@?eﬁ @veﬁy Q'Ecordl ng to an
enbodi ”mbso%ﬁ\téfgia% MRNatd ﬂé@‘éthﬂﬂure’é'c@a PDFL according to

illustrates th ta structure of a tenporary disc
defamembodlmemtrcnfctharpeemrtbm)en@onshown in FIG 4; 15

FIG 9 ill t t f the.T #i, .
t0hown | 1FIEGT A 25 dfusiigts 20 S Bt AT cohapnec

of ia adTQFL%H' tﬁbtda%‘ sEliEtaeé of the T@ﬁﬁ)shawﬁ% theg4taac@m:ng

enbodi nent of the invention for use in a disc shown

i n tBlad empodingntiaf the preseritirnverdiodat a structure of ‘a

the- i nvert BtotBE B dea bneRebriheFPRHh B3 dBrton

12 stﬁ;m@(qmy#u dHomsinrFIG, ag a method of rranagl ng a

defect in di sc according an enbodi nent of

15pr esent Figy @riulﬂﬁifﬂteﬂ"(g d@J@ Stﬁlcﬂ-"ﬁl diled d L #'I%W‘h'ﬂl Fig. 8;
2 ek, JER RS, 8 1A Loty of'a MIRadRRfl L iR

anot her rese I nvent 1 on
(DDS) according to an embodlment of the invention for use in a disc
shown in FIG. 3; |

FIG. 11 illustrates a data structure of a defect list. (DFL) according
20 to an embodiment of the invention for use in a disc shown in FIG. 3;
FIG. 12 is a flowchart illustrating a method of managing a defect in
a disc according to an embodiment of the present invention;
FIG. 13 is a flowchart illustrating 2 method of managing a defect in
a disc according to another embodiment of the present invention; and
25 FIG. 14 is a flowchart illustrating a method of managing a defect in
a disc according to yet another embodiment of the present invention,

Best mode for carrying out the Invention

Reference will now be made in detail to the present embodiments
30 of the present invention, examples of which are illustrated inthe
accompanying drawings, wherein like reference numerals refer to the like

M
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25 FIG 14 is ,a.flowhart illustrating a method of2 February 2007

mna‘g‘iﬁ% a defeét in a disc according to%y&t another
n

WOPH t of the present invention. Best nddd/KR003/001610
carrying out the Invention Reference will now be made
In detail to the present enbodinents 30 of the
present invention, exanples of which are illustrated
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expl ain the present invention by referring to the
fi gur es. FiB.G. ish bleck didgrek di agecordiny and/ec mruddgeing
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e BB SFCHBOIP TR DPH Vst e SRR FYarops
& Re rriﬁg?o Rich g,%@%é&ﬂﬁ{gaébﬁaﬂaﬂ%il 1"3@5@’ aa%egogding/reading'

recordi ngfreadin unit 1, Ta contr ) é
menmniy 13a conbrollecdratichg/memding. uhhe recordingdeddingndiibt

d t i t.h t. di 100 ich. |
R e o g
r ecgﬁﬂbﬂﬁnéﬁ%f Eﬁffrﬁorrﬁé‘tﬁjﬁ Soridd peiradi V\Q‘léﬁ"ﬂeboi'c%ing the

reads the data fromthe disc 0 so as 10 to verify
t hedaizg thamcoodingfreadiagamiict regdsathe thata deom ithe dise 190 so as

erfor def ect managenment _acecardi ng-.to_a nbadi nent
1 iy 438 AESraRy &f B FRLorded e s oitediBb tilions
t he ﬁfya ; j RNt t die in
V\:hi% thﬁygggnﬁsﬂﬁgﬁj&g%ﬁ%ﬁéﬁ?%i scvﬁgﬁ)ﬁ}n ——

pr eihyeation.n dicaniding taran embediseniothe erntmlies 215@sia

dat ety e pinRg el gat B Nedush R EERE D i
uni paddtéifnine@tinitldnelra defeet on dhe diFcoT0BIs duterieddy verifying

i ndi cates the FOSItI on of a defective area of the
18li sthelaccurapeof hediesatdastdats. r ecorded as tenporary

" defect information on the disc 100. Also, the

Co oot Rl ARG Pl B el O e
t enponirslierdefecotds infarmmetionomhichi liedicates dheposition of a
|t Geircive frea pbfHe ik d Of; o 66 RRIHEON BGRarg i ¢
MY tfipdranf Aefdtt tfoRRSEcH bR the disc 100. Also, the controller 2
20 records on the disc 100 management information, which is information
used to manage the temporary defect information. _The management
information is recorded as temporary defect management information.
- Here, the predetermined recording unit may be a recording operation
that is a unit of work determined according to user’s intention or a type of
25  recording work to be performed. According to this embodiment, a
recording operation indicates a process in which the disc 100 is loaded
into the recording apparatus, data is recorded on the disc 100, and the
disc 100 is taken out from the recording apparatus. However, itis
understood that the recording operation can be otherwise defined. For
30 instance, the recording operation can be defined accor_ding toa

12
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that is a upit of work determ ned according to useR' Bebruary 2007
i ntention “a type of 25 recording wortk=to be

WOrSP¥MPMEd. According to this enbodiment, a rREGSKBIOGE001610

operation indicates d"grocess~in which the disc 100 is
| oaded into the recording apparatus, data is recorded
on the disc 100, and'the disc 100 is taken out from
the recordi ng apparatus, However under st ood

t h&eComing Woerali AyaowEphet datadhat lﬁéeta@mdv@% eppesechtaior in

acA P BE  let8 MR S RERRETEHISE" 057 T 44
2004/ 015708 PCT/ K12003/ 001610 recording tinme or an.

amount  @uriraj thel leabrdisg bpertideddata ispposekd andverifted at
addltlon to when a user 1 nserts or renpves a disc.
Du leasd anee. r SeepPiding ol eRIRAsiMegh MGy 3 USeE PERSSeg AN eject

5w BhloR(todt shoBAPbr ARTRco P EGhAI AN ABIRIBHITE Bt he

Ser resses an ej ect

t heligetO0 éfteg requpdingtthe data dheeontrolid2 egpects thé eecr;brdmg
100 after recording the data the controller 2 ex ects

th@neéetnmtml@e tefprinaterion New ae CaRHFOVRI Sarcaes e Eraporary
C OBt ifforfetib 2 EftehiforhMALE HandSomeht i IRk B

IOr Providas tife infofmation tmthetmcbmgmmg npit ndacbmgecmded on
1 to be recorded on 1o th gﬁl?c 100. The t orary
10d eftee disent - nath%temmraah elechipfolmEipn, Whic pinegras a

th f
L1 eBE B el eoftint et verfid mﬁétt'?@fﬁﬂﬂé%%%’?%gﬁ%mghﬁ
be membey 8edHatwevehdhe verilicatiodwanroe pedorrded gt oftierttimes
rec r di n% of .data on the disc 100 is conpleted (i.e.,
reggr %Qa will be recorded on the disc 100 and
the disc 100 is finalized, the <controller 2 records

the tempfiy béc@ﬁilﬁéfof WBf06HiG @ic am |L‘ h@n’tpﬂ@@@f(ﬁéy no mote
def ect management Tnformation in a fect managene

15ar edets Biihbe secorded ail the diso 106a0d, thg;stlsatnme fi nahzed the

ertSRRE2 OB 4 TaRbelely dShehf it RndtiSE gl B gy

2A déféd&haﬁégément hfeenatidn inledefest maszagghent aces (DMA) of
| ayer disc having a record |layer LO. The
the disc 100.
FIGS. 2A and 2B illustrate structures of the disc 100 according to
20 embddiments of the present invention. In detail, FIG. 2A lllustrates a
disc 100 that is a single record layer disc having a record layer LO. The
disc 100 includes a lead-in area, a data area, and a lead-out area. The
lead-in area is located in an inner part of the disc 100 and the lead-out
area is located in an outer part of the disc 100. The data area is present
25  between the lead-in area and the lead-out area and is divided info a user
data area and a spare area. The user data area is an area in which the
user data is recorded. The spare area is a substituie area for a portion
of the user data area having a defect in order to compensate for a loss in

a recording area due to the defect.
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disc 100 includes a lead-in area, a data area, antZaFebruary 2007

| ead- out area.t"Fhe lead-in area is |ocat éd-i n

: an_
WO WAHPIS t of the disc 100 and the | ead-out BifEERPW3/001610

| ocated in an outer part of the disc 100. The data
area is present 2s between the |lead-in area and the
| ead-out area and is divided into a user data area
and a spare area. The user data area is anéﬁrea in

whi ch t hi is peeferaiie.doutdat seauirrdiin athasnqeks.dhat the sparg area
e _ i
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a r geRLdt b datesardbe récortibd atetheadisc 160 b thelarsgamption that
2007 WD 2004/ 015708 PCT/ KR2Q03/ 001610 It is

pr eflefesks maymacupbierediguitiedy 1t i pirleraligebyisnotimaireddhat
helrh §iAt8 o0 BiBre t B G H b TG A Er B iteiico

r ecpepesiany) it kite daseofl@Qvrite-driee diss 10t therspaheiarea must be
defects may occur therein. Also, it is prgfer bl e, but
not lacatrsl atan end4f acrecrEding area gf ke digc JPEsedhakslinping

end ' ' [ [

. [9hle et Y pRifSRl i (opatBrea aRAE Btited
nustahiing froreae threr pant eftle afisa1 0@ contiiuing dowardothetduter
disc 100 so that slipping replacenent can be

1per P8Hned while the spare area data is recorded

starting froman inner part of the disc 100 conti nui ng

tovard t{ieyldidn %ﬁﬁlﬂihami, ;ﬂ}é Eﬁaﬁa“é’t‘@% i€ ﬁgé%;dg?h‘ga?%tween

t he Spare area | S resent on etween t
ar etheansbrt data lazeal andtthalesd-out aneec e Hswogssarypa portion of the

the wuser, data area may ,be us as_anot her ar. ea.
Sheustt EaipI oA st pa b AiEfetSo R cSRe el

t ha : '

tint SoSHRIRRY fdihErofbdiont, Fndre R o BRI alcarmag oo

1sli s forbeal betuecchdbetuser daboaea aiykihe leedowd arga. A
| ead-in area, a data area, and an outer area are

seauent | Bl e A0 H neR i ko Rybl 6 ana L1
ar eap l@adliH arow, eadatardea, drtban outerarea aes sequentially formed
Sec 5 PodIar A GFheTBSDE IENRLD Sa e outETRAtE Alfe an
S gg;hgefrf efrgg!é* dafY Sfeclanl alR8dYuteéa afd'sedihilafg fordhid
20 from an outer part of the second record layer L1 fo its inner part. Unlike
 the single record layer disc 100 of FIG. 2A, the lead-out area of the
second record Iayér L1 is present in the inner part of the second record
layer L1 of the disc 100 of FIG. 2B. That is, the disc 100 of FIG. 2B has
an opposite track path (OTP) in which data is recorded starting from the
25  lead-in area at an inner part- of the first record layer L0 toward the outer
area and continuing from the outer area of the second record layer L1 to

the lead-out area at the inner part.

FIG. 3 illustrates an example of the structure of the disc 100
embodiments skown in F1Gs. 2A and 2B. Referring to FIG. 3, a DMA is

30 present in at least one of the lead-in area, the lead-out area, and the
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second recogd layer L1 is present in the.inner par2 Edbruary 2007

t he second ¥-ecord | ayer L1 of the disd-%00 of FIG
WO2B4/0ERME i s, the disc 100 of FIG 2B has anPSEcRI003001610

track path (OTP) in which data is recorded starting

fromthe 25 lead-in area at an'inner part of the first

record layer LOtoward the outer area and conti nui ng

fromthe outer area of the second record |ayer L1 to

t houteraareanf the discat0Q.hAlsairreterppenary defect granagement area
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Felpredeiprmoer repordiopania 5708 - PCT/ KR2003/ 001610
outer area of the disc 100. Also, a tenporary defect
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20 information.

Specifically, only the temporary defect management information,
which is comparatively more important than the temporary defect
information, is recorded in the lead-in area. The temporary defect
information is recorded in the data area. It is preferable, but not

25  required, that new information is added to the previously recorded
information in the temporary defect information so that ail recorded
' information is accumulated therein. The reéording/reproduc_ing
apparatus reads last recorded temporary defect information and detects
defects throughout the disc 100 based on the read result. Thus,
30 information regarding the location of the last recorded temporary defect

15




Specifically, .anly the tenporary defect nanageneritz February 2007
i nformati on, &which is conparatively noréeé—nportant
WORBHAIFWE tenporary defect information, is r&ESAIRE03/N1610
the lead-in area. The tenporary defect information is
recorded in the data area. It is preferable, but not
25 required, that new information is added to the
previously recorded information in the tenporary
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mDefcattherﬁﬁagemtif 3 Heok ders BoF wapt tﬁdﬁﬁ@ﬁ#@c’?%ﬁa a'on the
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| f ifforation deterdedin the femmporasddéfecd informationdarsa argbthe

i dempsea defo0 TABSUPEENG BITTRIANRS ORI nF SDRpIETY
t hedérsemagégee@t%fm ormatfopr arBhi 78 réSsABE s the DM,

tenporary ntormation area and the tenporary
def ect managenment information recorded in the
13t enpor arThe trssontfortenayding the termnpereiy defech neanagement

ded..i h i .
! eyl andfreemebrar Rre R fmafion TP B SMIadalR wil
t enpsw devergdined. i Whehmas more datd Wil Hdviscagdedhonithe disc 100

now be explai ned. Wien no_nore data wll be recorded
oo .0 the SiseII needsto by fsalzesd. bedempery st

final.l.z : .
| i e8Pt (o RRE Wit S Bben FROARRMSeral mes, an
20 the temporary defect information recorded in the data area are moved to
the DMA of the lead-in area. Thus, it is possible to have faster reading

of information recorded on the disc 100. Also, it is possible to increase
the reliability of the information by recording the defect management
information in a plurality of areas.

25 ~ln fhis embodiment, the defect information recorded in the
temporary defect information areas #0 through #i~1 is again recorded in
temporary defect informatidn area #i. Therefore, it is sufficient to read
fhe defect information from the last temporary defect information area
and to again record the read information in the DMA during the

30 - finalization of the disc 100. |
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data area afe’nmoved to the DMA of the kead-in area. -
WOIMOISTE 5 hossible to have faster reading YST/KR2003/001610
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wayouiér avesnpl e, if the disc 100 has a single record
| ayer LO, DMAs are forned in both the lead-in to area

oo AR B B AR SN
ar gacotdieg bﬁéﬁbti@ﬁt#@b&émp@f@wtdtﬁecﬂwt ETDELP#O, Whichris a

recording the user data in the data area according to
151 eclempiongryoirieet infrmadion area spEraPoNdieg de the recordingrL )

"#0, i ' : r td i

corotlpfithid, BasienstB S WA BIEE | 1WBIRGIRA roardire’s

gi ?Mé@@od:@]rﬁlh@ irﬂ%_htaau?relata tetioodexh atcordirggtar thergcarding

efect occurring in the_ u a recprded accordi,ng
t o epRsatian #0d ﬁ@cor%é lrhﬁeéfﬁﬁg%bs 5@?@?@@ §1¢ Hseratepr
#0. aciofling'tb Yecdrifg Siiratich #1 is recorded in the data area, and a
20 TDFL #1, which corresponds to the recording operation #1, is disposed

in the data area. A TDFL #2, which corresponds to recording operation
#2, Is also disposed in the data area.

Temporary disc definition structure (TDDS), which is the
temporary defect management information for rhanaging the TDFLs #0
25 through #n, is recorded in the temporary defect management information
area. The TDDSs #0 through #n correspond to t_he TDFL #0 through #n,
respectively. Using the TDDSs #0 through #n, it is possible to record
whether a defect is managed, the size of the spare area, and information
for managing TDFL #i in TDDS #i. Also, it is possible to record
30 Information regarding the position of a defective area and the




according to rgcording operation #1 is regorded iT2 tBebruary 2007

data area, anial——a 20 TDFL #1; which corre§pqnds to the '
WOReMMFI08g operation #1, is disposed in the XSTERI0H001610

ATDFL #2, which corresponds to recording operation

#2, is aI so disposed in the data area. Tenporary disc:

definition structure (TDDS), which is the terrporary

def ect managenent information for rran

#0 c&ﬁamdg@*ﬂ@ﬂmoﬂ ef thecanate @res WiHg ﬁ%&%ﬁf W@é@re@ﬁ
enent info rea. The TDDSS #0 through #n

cor%&?ﬁ%\fﬁj 1E5 ﬁ%ﬁ% through #n, respectively.

Using the TDDSs #0 through #n, it is possible to

record mhed RRJh-denisifyadisc ba vvmmag'édrmmﬁm oi yaveral dbwen GB

spare area, and information of rrlgrz}% 8‘1% q

TDOStes canlbsorecpidads ltfjﬁé,i@ﬁwﬂ@et But atgpaUed, thab A alistens

512 sleseli b S8 TobS B Bhe B b BB Ao Hldctfed 1 the

C 0 rBEpedi THs RAIStAficNisedabee diapecferatde tomeairdirsva
substitute for the defective area, TDFL,. M For a
hi ginfaterationyin dinits of GugTSHD |QH¢ertﬁd{Hdé‘\lie iforagtiq,when &
dozen .GB

ot Tinigim BHYSEACHTL BErecBfEls ¥ Quster, qilvdlieh fhe Brfoubr

TDD?DBS#. aﬂﬁlcﬁqsltemf?omrg bifect nwnmgenend ipformetiordstjest
the TDFL M This allocatiqn is

1 csararbl & ytes. c MR, 15 PESTREALI Dt IdS Apdiregl, that a tota
fnl ﬁshﬁﬁ Bﬂﬂgﬁg %Fé'aﬁcgrgé’cpﬁif"t’h% digt PO éll%bt\@ﬁércﬁnt of the disc

ecord 1s a cl ust er, alth OU%
t hergupding cabpatityl D[B%#nnstahce;ithe g Dﬁxﬂbondusieal @beut four fo

managenent i nformti.on, ust .4 i

Vot cstars cpasesng g alorgition et aBalfH Byies Bifkhtied to
t ot RHERGEEnd thé Ei%ecbf%cclﬂ@l@r i$64
aboﬁ%cqo'apercenﬁ nf@éﬁ&fngl recordi ng capacity. For

15 NnsKagtes, the TDFL #i i ncl udes about four to eight
clusters considering that information of about 8 bytes

is required t ecord i

and the dcsardire 15 6R eepeh! AR RATR A el At

to ‘i\*ﬂec}ﬁéﬂ ah tﬂsf péﬂ@rméﬂ/ RNthedIDDS 14 and rthé )TDﬁLt #ic - W thig case,
nmet hod can performed in the TDDS\/ nd the.T L#I.

| n thien adefect is detected, information is recon ed again in

comresponding adjacent areas.

20 . FIG. 5 is a diagram illustrating a process of recording a TDFL
according to an embodiment of the present invention. Here, a unit of
data may be processed in units of sectors or clusters. A sector denotes
a minimum unit of data that is managed in a file system of a computer or
an application, and a cluster denotes a minimum unit of data that can be

25 | physicaily recorded on a disc at once. In general, one or more sectors

60nstitute a cluster.

_ There are two types of sectors: a physical sector and a logical
sector. The physical sector is an area where a sector of data is to be
recorded on the disc 100. An address for detecting the physical sector

18




when a def ect i s detected, |nforrrat| on is recordet2 February 2007

again in thes correspondi ng adj acent arkeas. 20 FIG 5
WOi2904#018708gr am i | | ustrati ng a process of recor FBCTERR003/001610

TDFL according to an.enbodi ment of- the present

invention. Here, a unit of data maybe processed in

units of sectors or clusters. A sector denotes a

mnimumunit of data that is managed in a file system

of i ediega physieal sestergpimeer (FSHY): ardbedogicaksestor is a unit of

denct S5 for ahdbih 4244, 126 AL AR S72pRR=ABn, . an address

Onefd?rddf@ét ieliggieal seuisl istodlled a legleat @ectofrhamear(@s N).
two types of sectors: a physical sector and a |ogical

secf-\ isc mEeerghg&epemdusing appraratugrsuaheas sk sBowndaddor 1

or S8Rt el fpton BFGEI B 18BeysPollstiort B 968 GO0 he

V\D PO /bRy (et afikia (D dfahaged ik ahlie of @heDDSNSQﬁla

sector nunber (PSN). The |ogical sector is a unit
seccompfitar qmwmlg:aaaﬂanp eertmreréor@lyhat@ﬁndheahsc100 The

D ressirsi, P BT e B SN i B R 8 baptrggier 2
recef mé\%bﬁﬂn@fdamagcmgwp@trmsﬁmcaen ingthehberiss
FI G 5 detects the position_of the data to be

19 ec@@'@lédlso&h defast angcamm@tlmpﬁlgon i9é regasfing4as he whol e
part of data is managed in units of the LSNs in a

CO”p“FerR%g%@HqﬁegFﬁch tAHBnb g ér%aﬁﬁ%f?ﬁcﬂ%ﬂféaﬁgﬂg are

t he disc atl ons etween t he
t healﬂﬁifﬂtes e hq:rllmeﬁt)kx;f Semborsc(nbt shdvm) id ascénding order. In

i sGonyab ek e o aphaa RieCkastts af MsdeshBorpappctively.
r ecqtl&we e tﬁéfL‘S"Mé 8 hifocated to’isec‘em%easeéaﬁ ey 4 Hdefoctive

area In kﬁ PSNs are located to a plurali
19f sectonms asnemdleg@mgr the mmmdgnoe betweemthe PS s and

pende | SNEEE Pt aRy HaeERRH e faf 40p TR 2 (B ghle o, even

al | FeRé Sfrel ot HpRYdidl seetotePthd same dahatsf a togical sector.
sector, in ascending order, the correspondence between

t he PSNS and the LSNs mai nt ai ned when the disc
106 has Rafuriatilo FIGu cl01 Qihenioh f08Begptatints of data by

PR Siksd o S8filyblg Wrk Rpeiffedatidt ¥ rebbrding A2 In detail, a

20 recordlng apparatus records user data in section 1010, retums to the
start of the section 1010, and starts checklng if the user data is
appropriately recorded or a defect occurs in the section 1010. Ifa
defect is detected, an area covering the defect and data- recorded after
the defect in the section 1010 is designated as defecf #1. Next, the

25 . recording apparatus records the user data in section 1020, returns to the
start of the section 1020, and checks if the user data is appropriately
recorded or a defect ocours in the start. If a defect is detected, an area
éovering the defect and data recorded after the defect in the section

1020 is designated as defect#2. Likewise, defect #3 is determined in

_ ‘|9\_ __



Referring to FLG 5, 1010 through 1090 denote unit3 Rdbruary 2007
data by whi cléa verifying work is perforaged after a
woreE®siotg work. In detail, a 20. recordi ng REFACRA0033001610
records user data in section 1010, returns to the C
start of the section 1010, and starts checking if the
user data is appropriately recorded or a defect occurs
in the section 1010. If a defect is detected, an area
cogetiiog 1080. defossivessihaas aefet ¢s detideterted int$extion 1040,
defect in the section 1010 is design as defect #1.
Nexa defeptivergrea isdit AEgIRSH 4 BeeHY -ds the user
data in section 1020, returns to the start of the

section g j o
B]a%%;.?eemg dﬂ@ﬁ(ﬁ?g?éoﬁ@@ﬁ% efoRirhént of the present

appropri record ect occurs int

st amentioh i8 adefilestndsdidet1OO ids dasirable abuicuMeriniyed hibat
def ect and data recordeg‘@after t%ecédef ect icp t he :
ssediatarecorded afisr a8 ArgR HRNINGA dFiach 5 Noitised padpgarea

def . i ] i o ;
2000 Bid LI AR B e Sis RAAG 49 hE o Wtective
si npea asdedlbas the araxt caleriagttbd defecte c Assumirigithat the LSN 7is
defective area i s not _de&ﬁerai ed in section 1040. havi
pecallosateco an steaBovhich GieiRRG 15 SeSrr BRI Alherss ha i &
Y SeFEL in'oMIENTo! (b thd datd & are FewHich Uatd s redordéd after
desitabl'e,” but not required, that 5 data recorded

10af tthe area AuvingttheiLl8N amibst betdenstedas thatShhidl for datea

C o Beraligbpao: Howevar.duiats fadt Poolh fivnic A5 AfE not
t heydebRed in ﬁﬁé‘c%ﬁm@gmﬂaﬂm is Mt baby to hfanagl! thedbgig dedtors.
Ich the d ded af

an area I n _atalsrecor ed after an area
havTirgefore, indhiscembadinerds alt of dala areas @dtena dafeclivmaies

| 1P AR fedsidnd 8 i BcleRlive Bredt 1Py MG e
15'tr ﬁgélﬂ%léﬁéilﬁf'mdr@gﬁqelhe lbfictdeefarsi s a section to which

Ns are not = allocated in ascending order, it is
not easy to nmanage the |l ogic, sect 0(5 erefore

Chi s enbBaFkaLs Taparder i eation 4080 Whearing reesiditg ogeration
SRl STREPUS I SRR, 8 fScnian the
| ogsactivact#0s(i.eT Mtenta ussr pressed an ejecidautianonl a ogmrding
e etooaaS BF e lfgh e Y ATk uhg Bfason s
20 completed). The TDFL #0 contains information regarding the defects #1
through #3 occuriing in the sections 1010 through 1040.  Similarly,
TDFL #1 is recorded in sector 1090 to ‘correspond to recording operation
#1 to contain information regarding defects #4 and #5 in sectors 1060
through 1080. The TDFL #0 also contains information regarding a part
* 95  of an area in which a user data is recorded according to the recording
operation #0, where the part having a defect and thus being designated
aé a defective area. Also, the TDFL #1 contains information regarding a
part of an area in which the user data recorded according to the
recording operation #1, where the part having a defect is designated as
30 another defective area. While not required in all aspect, the TDFL #1
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section 1040 (i.e., when a user presses_an eject 12 February 2007

button of é:}ecording appar at us or rqﬁarding of user

WO data@15ms ocated in a recording operation’is (PEHKR2003/001610
conpl eted). The TDFL:#Q cont.ains information regarding
the defects #1 through #3 occurring in the sections
1010 through 1040. Simlarly, TDFL #1 is recorded in
sector 1090 to correspond to. recording operation #1

t ofipedraiohtaint e BbARaticyRIcraed tetheCtiSFH 40arofding o an
sectors 1060 through 1080. The TDFL #0 al so contai ns

i nBepaeitofdherevpittionng a part 25 of an area in which a
user data is recorded according to the recording

oper at i ‘%'?Ggogfti‘\ggﬁr(% f[llﬂlgtrgt;e; %%ljéas\ﬁid&ﬂ.l rés %?%\F@%F E?jﬂgé@%fg_to

bei ng desigh as a i've ar éea.

#1 apaithBodisndritiop tid@prevent #g@entdbong Refepdvid toF G 6X 88d 6B,
in which the user data recorded according to

th
5 1 cltip AP FRacHINGIIafectsdHiEoYaIb o i EeoRilacin BDHLHct

r e HE iR e qardhd H Qoo BEhntE Rl hodii ot e
20@éfect® 12t Rdrad rReharing MRS HeRECAQ degtiibes the position

contains the informatjon recorded in the TDFL #0 .
ac &bfhe defech#dnand Sieeitformationegarding thadefect#3 deacdbrs
6Byl : ct (] 0
anth BUSHBR CF tiFbBeRt B2 Kififief IntBmiation AERRIHLIDRL 0.
10 FI Ghictbihdivale$ ik poditiombbteeTDEL #0¢ gafudheg reteirded i the
through #3 is recorded in TDFL #0. The information
re % the defect #1 describes the position of the
defect #1, the information regarding the defect #2

descri DefinddhdisIdai s Rt Bkl iR the fDFLARY i Bhot
information regarding the defect #3 describes the
~ posequired tof realdhe éfformatian reanrdée in thienflol lr#0icning

regardi,ng. TDFL..#0, 0O i.ch.indigates the.position

of TEREAAEHT Bbthe se? defper TialbrBb iR BRrd 8RR the leer
15 Si gety, litie rHsatingleba to ishAbuishbutdieen dBfddive BREL #18nd tie

is not required to read the information recorded in

t hd DFbA#0 because e usansiada icnelgordained dn these argaa. The

! < TR 5Bhier i edpepafh SRoRlinal, Badiord BrdThds ah be

#i yaed dshesefliliformation clor exaipte, 46 tidictite duringthe

contained in these area. ,The ] .
reproduction of the user data that the user data is not recorded in the

20 TDFL#O0.

The TDFL #1 contains information regarding defects #4 and #5, in
addition tb the information recorded in the TDFL #0. The TDFL #1 also
contains information regarding the position of the TDFL #1 for the same
reason that the position is indicated in the TOFL #0.

25 " FIGs. 7TAand fB illustrate the data structures of information
regarding defect #i contained a TDFL and information regarding TDFL #i.
Referring 1o FIGs. 7Aand 78, the information fegarding the defect #i
includes information regarding the state, the start, reserved, and end
positions of the defect #i. [n general, the state information is flag

21.



" TDFL #0 contains the information regarding its 12 February 2007

position and tfis can be used as useful ifnformation,

woh0esymzmepl e, to indicate during the reprodu®GvRRIN3/001610

the user data that the user data is not recorded in
the 20 TDFL#0. The TDFL #1 contains information
regardi ng defects #4 and #5, in addition to the
information recorded in the TDFL #0. The TDFL #1 al so

contmimatibn tipitTRdicates wBEthdr apresentarsatis ardefbotivecarea in
TDléL #1 for the same reason that the position is
i navhich adiafact ereuTeRL ist@ TDFS. ipvdxch jsregaidedgtemporary defect

illustrat.e the datacstr i f j:0
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information regarding the defect #i includes
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ates whet her a@gresent area is_a defectivye arg_a
i n Thehresierediistreferrest tnias aprarea i whigh recerding ihpegding to

recorde e rary,. de . information. In the
i nfrspﬂﬁf?%‘ﬁﬁrgagp%ﬁ"ﬂb{r}eq%mdef ect #i, the state
information is the flag information which indicates

1ot hat  t herps peMbatisreregasding dhel FDFU #ivincladea infGtmationr t

infornmation represents the start of .the resent ar
(i -regarding the slete of apd dheistask fesaryed el ghe postions of the
i nf i O S ; ;

(1 EOFE 1,0n deRFar Y Sald reififatith i MginRbatoAtRa

r efigdicates whéthera presant areatis ardefecivedareg insvhieh ai defect
to record, other i nforigﬁti on t

. erein,. CD 10_The .
| focwes bl # dEELANIERS Hoerdes e 88fei Bipupaisn.
gl i ,3hé stte ForRgiioR ifthe fla
I%ndﬁ&géﬁl?fiogﬁgt%@ ?%ﬁaeﬂfn@% 'LEPIEL i#n general, the state, J
i nfipforatation wisich liadjcates dhatthegresenitaren sl R Rls in.which is
whet her . a present agrga.i fective area in which a
def keEPrdest teIRROTERY 3@@? 'ﬁﬁ%‘%ﬁ”\?\hl ch is recorded
tenmporary defect information. is In the infornmation
r Iegar di ngu&@nﬂ&&ﬁ@tt\% H_bmdsﬂrmaré ofhkem;mraquiss definition
o e (PSS i wRatamng to 6.8, the tDbYhdades an
20 identifier, defect management mode information, a drive information
pointer, a TDFL #i pointer, which points out the position of the
corresponding TDFL #i, a user data physical area pointer, a user data
logical area pointer, an optimal power control (OPC) pointer, and disc

usage information.

25 | The defect management mode information indicates whether
deféct management is performed on the disc 100. For instance, the
information describes a spare area when defect fnanagement is
performed and does not describe the spare area otherwise. If defect
management is not required, the information provides this fact so that

30 more usea; data can be recorded in the spai'e area, which otherwise uses

2



recorded tenporary defect information. FIG 8 12 FPebruary 2007
illustrat es{{_Lhe data 'structure of terrp@Iary di sc
wombd/aistason  structure (TDDS) #i. Referring tediGe8m001610
the TDDS #i includes an ci 20 identifier, defect
management node i nformation, a drive information
poi nter, a TDFL #i pointer, which points out the
position of the corresponding TDFL #i, a user data

Dh)é%o‘éﬁb"/@bﬁﬁndo@isﬁtrééordmg@eﬁjad& tzRcotdigty &Rhn a&Bact of the
poi nter, an_optiml power control (OFC) pointer, and
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spare area otherw se. If defect management is
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i GeHRFlD dRCRNENaBShE R R o Beriprhlified LBt i

ZOQééQ Hond thel dist/ 10R, 405600 tedderivizplaist foadig bperations. In

recordi ng caﬁaemty <’_:lCCOI‘dI ng, to an aspect of the
i nvashen wardstiee grive fprralionis dpaied; tatuse ajeedaingliye; he

| Sl dindy el e, "HPREE oRboRIEAEInPBNFS Ftbrmation

ihf or ron area (n

1ot hénglisdes ﬂ&%rdnmdiﬁbnsosam as peditientifiérivf susstbdtve and
invention. 5 Drive mforrraﬁ_@on is obt aj ned bé
coﬁaﬁ@ﬂlﬁgﬂﬁ reerd RAWSMel CapgPf avrite-aneafisg; dataiisc

dri S?rd%ljl W H&N%f%'e‘%eﬁ SR %aﬁ@ﬁ ?ﬁéfeﬂs Thus,

read Trom he di'sc ereby ren erlng r eadi ng
opdf laformmlonl negaodihg anvared ©f thé]dlSdHlOﬂelnlwﬁldn thea next drwe
crea .0 us certaiﬁa.d{(l ve .wW thout testi n% %e

dril "mﬁ O?Fﬁ ﬁi!i%%c?f S KRoMn ip pg¥anGe: #Raesshiedo
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1515 £ e (eRERCA B 0ofORA i ofinary UBBrnn ordor o read o
poweproduo:etdaéa deare opbndhediscel¥hc dayithis reasem i is useful to

recorde new.cl u r whenpever drive infornmation
is rﬁﬁﬂ@? h%ﬁ\(%mforrqasqnﬁ\f ﬂ'gﬂ %n regarding an area of
the disc 100 in which the next drive information is

to be refy WRFLIH poirtenindicately thecposition obamaser of thetdisc
15 reduce tine _required to %O{eformerel m nar

opctdit whees the TREL# isrecerie number of a first physical
20 sectorof TDFL #i). The user data physical area pointer indicates the

end (e.g., the number of the last physical sector) of a data area in which
user data is physically recorded. The user data logical area pointer
indicates the end part (e.g., the number of the last logical sector) of the

_ .data area in which user data is logically recorded. Itis possible fo detect

25 the start of the data area where recording of the user data begins during
a next recording operation, using the user data physiéal area pointer and
the user data logical area pointer. The OPC pointer describes the
location of a test area for detecting the optimum power control. The
OPC pointer can also be used as information that provides a next area

30 available when different types of drives are driven by different OPCs.
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reproduce data fromor on the disc 100. For this 12 February 2007
reason, it isguseful to record such drivéinformation

wo 8idtsc. The TDFL #i pointer indicates theppeair2oinois1o

of an area of the disc 100 where the TDFL #i is
recorded (e.g., the nunber of a first physical (°_ 20
sector of TDFL #i). The user data physical area

poi nter indicates the end (e.g., the nunber of the

| a S| - thé® dvdd #h0 jsUBRilized
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ar ga. pahstiesr usendatzcars be iertherdeparded g, the data@reirber
of the last |ogical sector) of the data area in which
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usi ng user data physical area pointer
s an¢hfotrhatiow esgatding defgilcin, infosmagion megardinghde n+1, and

poi nter describes the |ogati,0 f..a

desean-nd h%‘é‘f‘?fﬁ'taltmrf?%(é?g ggfﬁ‘:? &n m#lﬁégs méﬁéﬁ er

ca &aﬁsﬁb ' ¥ aBfdd#n iA'statedaformation!
ar(rg%&éj@ﬂ]a%al a eéﬁmgggfs@ibﬁ?tgrgﬁt types of drives are’
driven by different OPCs. 23 12 February 2007 WO . . .
2004/ 01T HRSTBDY #inasnieo isticates thel pesition i &n aeginyhiehis

enastRIoasbPosathpnalio BT i n EPt it P 1008 Higelnter

108" €3k inéfii'cfétef ﬁ‘wé D".‘:‘{'“?f"‘ ot %ﬁrs’!fphgﬁbeﬂswot obthet TBDSatia
|

structure o

: eferring to FIG 9, the TDE .
#i Infocination regandingther pegitiomofribes! @Ftﬁb!nﬁ?l&?dq ingthe TDDS #

i nforpation. reqgardi - ' ' rdi
AR R0S o Ridd pf S PO ectgenives
defashsin speeifyitesposifionset iherTDEQ#i dhd dhe TS #hwhishdre
positions of defect #n in state jnfqrmatian Th(ta TS
#i eppainoginformaaiicn.es Metlﬁ@bw%@% ifigrent Rfprmationcan be

15wl BRI Btk A SR BE AT cBfdd B thonARand

can 1 ndicate the, nunber of a
fi gk TESIHlal sector of the TDDS #i. |nformation
regarding the position of the TDFL # included in the
TDDS #i _and, i nfaqrmatjon r.egatdi - i L "
LS T e SRR BRI ef Bl feoARId bR n.
of §iribaE wiidtn@p cbiainTea i¢ ndeted dufeciive avearoreh area
[ nformgltl on. us, the above two different infornati (%nh
canwhere defect management information Is recorded. The inciusion o the

""a0 information regarding the defect #n into the state information is optional.

The information regarding the start and end positions of the defect #n
may be recorded with the number of a first physical sector and the
number of the last physical sector of the defective area, respectively.
The information regarding defect #n+1 is also recorded using the method

a5 of recording the information regarding the defect #n.

In an embodiment of the invention, the verify-after-write method is
performed for every several clusters. 1f the verify-after-write method is’
performed for every single cluster, the size of an area, \nghich is



1s used to verify the availability of information2 February 2007

recor ded i@iﬁhe TDFL #i and the TDDS {E; The state '
woRofsmasmgi on, which is the information regar dppga8b@Gd1610

#n, describes whether a certain area is an actua

defective area or an area where defect managenent

information is recorded. The inclusion of the ~J 20

i nformati on regarding the defect #n into the state
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redOPHEEYONEI G 10 illustrates the data structure of a
di sc definition structure (DDS) to be recorded in the
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Drive information is obtained by conducting a test on the disc 100

~ with a certain drive, allowing the test to be skipped when data is read
20 from the di'sc 100, thereby rendering fast reading operations. In other
words, the drive information is created to use a certain drive without
testing the drive. In this embodiment, the drive information includes
recording conditions such as an identifier of a used drive and the
optimum record power. In the case of a write-once disc, data is
25 recorded in a new cluster whenever drive information is updated. Thus,
if information regarding an area of the disc 100 in which the next drive
information is to be recorded is known in advance, it is possible to
reduce time required to perform preliminary operations in order to read or
reproduce data from or on the disc 100. For this reason, it is useful to
30  record such drive information on a disc.

25



15 specifies the position of a drive informti omar®sbruary 2007
(not shown) of the disc 100. For exanple{ the drive

wol20d4@18mEi on poi hter can specify the nunber  ebrakiiobHieis1o
physi cal sector of the drive information area. Drive

information is obtained by conducting a test on the
disc 100 wth a certain drive, allowng the test to
be ski pped when data is read C 20 fromthe disc
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usé?lﬂtﬂﬂf%\a)phya cal area pointer and the user data
logical area to pointer, it is possible to know the

start offaffifdbfbai éﬁ\ﬂéﬂﬁheﬁ%ﬁp et strhEnire 6Phdftect

during a next recording operation poi n
spdist (Dléls) ot nmordecbnn ihe DMAesHown n&ﬁlﬁs 3omldaét i Rgferring

2obe€tg%2§ iﬁ%giﬁéjﬂ@p ts[aﬁglp Bﬁﬁqf gglgg pom er (ir%rr%!atslgn
regarding defect #n, and information regarding defect #n+1. The
information regarding defect #n includes information regarding the start
and end positions of defect #n in state information. Here, information
regarding defect #i may be information regarding the aforementioned
25  TDFL#i.

The DDS pointer poinits out the position of an area in which a
corresponding DDS is recorded (e.g., the number of a first physical
sector of the DDS). Information regarding the position of the DFL

" included in the DDS and information regarding the position of the DDS
30 included in the DFL, specify the positions of the DFL and the DDS which



a next area available when different ty ypes of dr February 2007
are driven {5;4 15 different OPCs. The di{s¢ usage :

woi2064018m8i on~speci fi es whether the disc 100 p&I/KR2003/001610
finalized (i.e., whether user data can be further
recorded in the data"area): FIG 11 illustrates an
enbodi nent of the data structure of a defect |ist
(DFL) to be recorded in the DVA shown in FIGs. 3 and
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|dent|f|er olnter, 1nformation regardin
defbednsetmto \eamy thef avambllrbmof infeintion webedad #nthe DFhand
i nf or on regardi ng defect #n includes information

r ed&s the start and end positions of defect #n
instate information. Here, information regarding
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af orenenti oned 25 The DDS poi nt er poi nt's out
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regarding the position of the DDS 30 included in the

DF T hesipéarirafion fegansing thenstagfanchendpositings of hepbsfect #n

peray 588Soe it e siiiler o S BLVRRE Sartorand ing e
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t he avail abi | information recorded in the DFL

and het un’éorma@onmga@ng defest Bphhis aleo repegied using the method

. RS RN e RIGOFLL G, onTar e

‘wher e def ect “managenent information is recorded. The
i ncl usi dn aoferhbedirrent of the inventiey dheivediy-biteefiecmetrod is

iR “%eaﬁfé‘é Sray severa chiae, TR Vil metiod i
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The, i nf or.mat | a ng defect n+1| al,so.record
usﬁh nufberaf ﬂb%{asgPF‘ E%rs&"i&f qfﬁ e B ﬁﬁi’. EE’e "ec‘f’r%ed
regardl ng the defect #n.

Hereinafter, embodiments of a disc defect management method

according to the present invention will be described.

20 . FIG. 12 is a flowchart illustrating a disc defect management -
method according to an embodiment of the present invention. Referring
to FIG. 12, in action 1201, a recording apparatus records defect
information regarding data, which is recorded according to a first
recording operation, as first temporary defect information in a data area

25 of a disc, so as to perform disc defect management. |n action 1202, the
recording apparatus records the first temporary defect information and
defect information regarding data, which is recorded accordingtoa
second recording operation, as second temporary defect information In
the data area. In action 1203, the recording apparatus recordg defect

27 o -



In an enbodi ment of the invention, the 12 February 2007

verify-after-y#ite nethod is perforned fgr: every :

woSGMhesCl usters. If the verify-after-wite fRidioghobsioo1s10
15 perforned for every single cluster, the size 6f Tah -

area, which is designated as a defective area, is
determned to be a..cluster, and thus, the nunber of
the | ast physical sector of the area need not be

recorded. ey ei ' t |
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managener

redapaDator B Eftedatamell Rl iR Tl kR ke
defs@ebnd M@poRiry deféstdaionnationadral thensedonidstengrrarjedisfect
according to a_ second recordi ng operation, as second

t empanagemerlfigtarmatiodr nation in the data area. In
action 1203, the recordi ng apparatus records defect 27

1012 FEbr Ul Yo2libed, W ARMMPSRIITBoordBENOBRIR AR dSTEY
managenment | nf or mation for managing the first and
seqsivtmation @ndrtyo teaiperary défechmanagemenhirderpation for the
def ect [ t jnf ti. . detail. .acti
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i nfor ma managi ng the first tenporary defect
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tenporary defect managenent informnation.

destenipnsary defechisiorowtion afe reedigy toogthes néfgr@ﬁsvgﬂy recorded
et SRR R he ™ oake. convent ence.
However, it is understood there is no limt to the
During finalization of the disc, a last reoordt_ad temporary defect
20 information and temporary defect management information may be
| " either moved from the temporary defect management information area to
a defect management area (DMA), or be maintained to be recorded in
the temporary defect management information area. If the latter
lacation is selected, a disc drive accesses the temporary defect
25~ management information area and reads the last recorded temporary
defect information therefrom so as to detect a defective area of the disc.

FIG. 13 is a flowchart iIIustrati.ng a disc defect management
method according to another embodiment of the present invention.
Referring to FIG. 13, in action 1301, a recording apparatus records

30 defect information regarding data, which is recorded according to a first

2



number of tenporary defect |nforrrat| on and def ect12 February 2007
managenent { i, nf ormati on which can be rggprded If the

WO RbIYRE708 S i ncreased, 15 tenporary defect inf ppwair2085/001610
: is accunul atively recorded in the tenporary defect
managenent information-area (i.e., all of previously
recorded - tenporary defect infornation are recorded
together with newy recorded tenporary defect
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act infatmklioA, andiéhe temporary defect management information by 1. It

20 is understood that the indexing could be numbers other than 1 or
non-integers so long as the index changes so as to reflect different
recording operations being performed. While not required in all aspects,
éll of previously recorded temporary defect information are
accumulatively recorded whenever new temporary defect information is

25 - recorded.

In action 1307, if it is determined in action 1305 that the disc is
required o be finalized, a last recorded one of temporary defect
management information and temporary defect information, which have
been recorded until action 1305, are recorded in a defect management

30 area (DMA). In other words, the last recorded temporary defect

20
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for managi ng t{j second tenporary defectsinformation
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f
occ i URichH derBet SKER, Pln Atiorf) 562 tfle ¥OhGISTZ of FIGCH
def priatd@infdenatiopdiod ddsigaatieg ag area covering the area having the

20 defect and data‘recorded after the area having the defect, as a defective

area. In action 1404, the controller 2 stores the created information as

first temporary defect information in the memory 3 of FIG. 1. In action

1405, it is checked whether a recording operation is expected to end. If

it is determined in action 1405 that the recording operation is not likely to
25  end, actions 1401 through 1404 are repeated before the end of the

recording operation.

in action 1408, if it is determined in action 1405 that the recording
opération is likely to end (i.e., when the recording of the user data is
complete by a user input or according to the recording operation), the
30  controller 2 reads the first temporary defect information from the memory



1o unavailable (i:e., they are designated as a 12 February 2007
defective ma) and the final defect {:nanagement

woidsanismsi on and defect informati on may be ag PCT/KR2003/001610
recorded after the defective area. FIG 14 is a
flowchart illustrating a nethod of nanagi ng a defect
in a disc according to yet another enbodi nent of the
present invention. Referring to FIG 14, a recording
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repeated before the end of the . recordi ng operation.
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t erl iopethedemporay, @d“ﬁ%mé oD @gea. neh eeynporary
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action 1407 information fdr designatin
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for managing t first tenporary defect information
ar dhejmigx malwsmﬂg@t diféerebt ecprdisg eperationsgesing performed.

!nformat! on TDDS #0 in a tenporary defect managenent
2 N OF MaLLONGoN 1414, if i is determined in action 1409 that finalization of _

the disc is required, a last recorded temporary defect infon'natioh TDFL #i
" and temporary defect management information TDDS #i are recorded as
final defect information DEL and defect management information DDS,
respectively, in a defect management area (DMA). The final defect
25  information (DFL) and defect management information (DDS) may be
repeatedly recorded in the DMA several times so as to increase the
reliability of data detection.

Further, the verify-after-write method may be performed on the
final defect information (DFL) and final defect management information
.30 (DDS) according to an aspect of the invention. If a defect is detected

3



area. .10 In ac_ti on 1409, it is checked whet her th Febxruary 2007
disc is to begfi.nalized. In action 1410, ?LI it is

wodedsigiosed in action 1409 that the disc i s NCI/KR2003/001610
required to be finalized, actions 1401 t hrough 1408

are repeated before the finalization while increasi ng
~indexes given to the tenporary defect information,
the tenporary defect information area, and the
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12 February 2007 WD 2004/ 015708 PCT/ MD03/ 001610 from
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undfiramwarbl e (i.e., be designated as a defective area),
and the DFL and DDS may be again recorded after the
defective area. s The aforenenti oned defect nmanagenent
may be enbodied as a conputer programthat can be run
byl d li s and code segnents, which
constitute the conputer program can be easily

As described above, the present invention provides a defect

20 management method that is applicable to a recordable disc, such as a
write-once disc. * In the method, a temborary defect informaﬁon area is
included in a data area of a disc, and therefore, defect information is
accumulatively recorded in the temporary defect information area
regardless of the disc récording_capac'rty. Also, during finalization of the

25  disc, only temporary defect information is read from the last femporary
defect information area and the read information is recorded in a DMA,
thereby enabling efficient use of the DMA whose recording capacity is
limited. Accordingly, it is possible to record user data even on a
write-once disc while performing defect management thereon,-thereby

-30  backup operations cairi be more stably performed without interruptions.
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reasoned by a conputer programrer in the art. Thd2 February 2007

programis{stored in a conputer readaple medium Wen
wobtb/opstogramis read and run by lo a conput er peeaR286/061610

the controller 2 shown in FIG 1, the defect

managenent is perfornmed’ Here,* the conputer-readable

medi um may be on a magnetic recordi ng nedium an

optical recording nedium a carrier wave nmedi um or

any ot hen pRdicuiar 4 paintér ehich SEREstheGsitidEGOYNI Z€

a program  Moreover, the conputer can be a general or

i s eyeasipanding pobS #oiggcerdeshio TRAML H#i &nd 2¢paihter, which

e SR ERIBR 50 ot TRFhPLds metiiSiit s TIPS o sharefore,

defigft o%%iﬁ@&@@ﬁf&&heeretmlétmhiﬁbm%%e'mrflg#ﬁ%d the

recordabl e disc, such as a wite-once disc.

Ssmet HORS #i. t Baptheasamedeeagan. iitis possibioto apeschieck the
included in .a . data a of 'a disc,_and therefore,

o EIRTETRh G, ReiiRsh 4 DU Bud AUPER T vulior. dEfe6t fiariropment
t eraed@infofAEEGH id O REIMRH IR MATEDS KPS HeBDPEN Biows
di sc recordi ng capacity. Also, during finalization o?

t hesetertivegisfeemanagement ihereby stccesafolhnpeifoming reesnding

 nheafris FsshBET R0l opbnd By AR RS Tor eby
enabling efficient use of the DVA whose recording

10capaci ty i adtitight Rés uReaeictid b, in ordértoRRMRVY & récbrding
record user data even on a wite-once disc while )
perdepasity §f several dazeingivabyies: therresarding andigy reproducing

backl ] r ' t
o2y SRSHAIA S, P IRERGS SR e, RS e
PC‘Iapéfrl_m@ijm)aﬁil Qshﬁeﬁarﬂfad:m’dlcmzene qﬁgig(?b@rtesTagg]Saig_on the
spegci T tphe osl ti1.on .corre ondail n DL I, IS
- o i 400; n’E’@EEFéﬁiOfaw& él"ﬁﬁi"?fﬁ e, Ritiare n%tz,b@ﬂﬁflit@sthose
ik o ; o ! :

Uy o S PEFEAEAcg AmBHE s
r elcdt0. 8 dhope bisitsveompatibleTwith Biti-rayndistcéearsl/ A6 s&iunits

For_the ne. on, it.is SSi 0 crosscheck the
r el CATRA Wltbﬁ%gﬁeg%gagﬁﬁcg%ﬁﬂ)- Further, defect
management node information is contained in the TDDS
#1and tywhilPlfesafidedlin ®Mhs of a write-once disc, it is understood that

the method can be used with rewritable media or where the médium has

20  write-once and rewritable portions.

Although a few embodiments of the present invention have been
shown and described, it would be appreciated by those skilled in the art
that changes may be made in this embodiment without depa'rting from
the principles and spirit of the invention, the scope of which is defined in

25 the claims and their equivalents.
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sel ective defect managenent, thereby successful |l y12 February 2007
perform ng recording operations irrespective of

recordi ng environment conditions. ~ 10 In addition,

it is understood that, in order to achieve a recording

capacity of several dozen gigabytes, the recording

and/ or reproducing wunit I shown in FIG 1 could

I ncl ude a | ow wavel ength, high nunerical aperture

t yMehatds claimgdlis t o record dozens of gi gabytes of data

on the disc 100. Exanples of such units include, but

are not 1| i m Ae;ﬂsm tor useosith agegeriding ard/agreprgducing

wav el e%gu ﬁ 405 nm. and havi ng nunerical apertures
of 2BP@" B% 'q?ncrqrgpé%ﬂ%atl ble with Blu-ray discs,

and/ or phRFEctUnhhagerh@iPaiealh &t Yaddh oAg\Ginrledd M rela

Discs (AOD). While described in terns of a wite-once
5 d| laad-out area,aad apsber aneatof thediseeantbin whishsiefested

t 0 the nmedium has 20
_a%‘r'e:%tengﬁ@ﬁ \I\ﬁl tz?o'regwlbﬁl ‘ons. Although a few
enbodi manjsta afed ewhichaiité id racendédyn have been shown

and described, it would be appreciated by those
ski Il edaltﬂmlpﬁéararqefthH'aﬁor@ﬁHﬁ@@ée%ﬂ&?'%”ﬁjé'ﬁlésltﬁmpﬁf%ry

ggpgf%&ﬁ?&rﬁéﬁ nI\L/étecflntl og,rtﬁ% E&c&ggg@ a&%‘ﬁv\ﬁtﬂ él%lr f| ned

10 | n 25 ahemporamysieiect maeageragni midreation as-ea ]A'Eh[Ch is in at

(7o bl 1e30an ran. s Mociseriayt aigp aramuch isfased by
d fife Fé?:@&?(?lhg g‘ﬁﬂ/or@eﬂﬁf&f&?n R Acds e &Imb&@w
one of ale in area ead- out area, and

outefechirdarmdtiarne di sc and in which defect management
information is recordable; a data area in which data
is recorded; a tenporary defect information area which

151 ncludeg, terrmreebw.ngigﬁsﬁir ré@fo@lﬁﬁﬁlg aiparagRnthion trahsfers
recorded data in the data area; an o a tenporary

detlata wﬂ’am@gmém aidise thedissineludimovmata areaiandagt least
andneat erend it 8l 64 2 Radioilardint 3RarBR% SHnsBsERn
appar at u&eb@rdﬁ#@?ﬁﬁ@tﬁdlee&@ﬁsﬂhadma in the data area of according
to a recording operation; and
20 a controller that controls the recording unit to:
record as temporary defect information in the disc defect
information regarding the data recorded during the recording operation,
and
record temporary defect management information for
25 managing the temporary defect information in a temporary defect
management information area that is in at least one of the lead-in area

and the lead-out area.

3. A recording and/or reproducing apparatus which transfers
30 data with respect to a disc, the disc including a data area and at least

one of a lead-in area and a lead-out area, the apparatus comprising:
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defect information. is 2. A recording and/or 12 February 2007
reproduci ng apparatus which transfers data with

respect to a disc, the disc including a data area and

at least one of a lead-in area and a | ead-out area,

the apparatus conprising: a recording unit that

records the data in the data area of according to a

recordi ﬁgrgieﬁﬁj’iﬁ% LA tha%ﬁéc&%s%aﬁam fifd dta ér@éfacﬁéféﬁﬁ@{os

t he recor record as tenporary defect
i nficstriiaraugh n nretcbedldgspetaifomt and nf or mati on regarding

t he data recorde u erec rdin Jeration, and
record &%ﬁPgﬁpﬂﬁgPeeﬁgﬁéﬁﬁﬁ% g Wﬂb tion for 25
nmanagi ng t he s MUK ted@pSraty defeet iMdrnfationdefect

tenporary defect nmanagenent Tinformation area that is

5| n informatien regasdiog date reecrded in thecdataarga@gsordingltaothe

oot oSy @i APk PR Lec: 0ol oc. the

dl sc incl udi pecardcatdl" eanagorangdefect Armagentemt @ifommation in
| ead-in area and a | ead-out area, the apparatus

co@ﬁemqngry defesbmpaagement dormatipn areardafee managemant
¢ o SiRefdh R afiahafnd M or PRSI ihBrhafich.

10t hat coRjlepeid ni i3eari #tegel Ng unit to: record as nth

tenporary defect information defect s infornmation
regarding data recorded in the data area accordi ng to

the fir,st tw?i‘ég%ﬂﬁéb %gﬁ%ﬁ%ﬂﬂnﬁg%héﬁdr?@ﬁ ngti on

record as nth tenporary genent |n
i n appatatopoherdiscedraptisimgnagenent i nf or mati on ar ea
mati.on for mana

Fermpor alyISIEr BEANP AP BERLAIGHN Bt JSH T o 4 iseg 5 ared and a
151 oot GreetiahG Hidind! RAICH [hOLcS BRRcl M O o1
masirfgemation ased byiharedarding andéonrepsoducing Appaiadss;and
a a data area of the disc in which data is recorded;
a temporary defect information area that includes temporary
defect information regarding the recorded data in the data area; and
20 a temporary defect management information area that is in at
least one of the lead-in area and the lead-out area and includes
temporary defect management information used by the recording and/or
reproducing apparatus for managing the temporary defect information,
wherein the defect management information of the defect
25 management area includes a last recorded temporary defect
management information that was last recorded in the temporary defect
information area and a last recorded temporary defect management
information that was last recorded in the temporary defect management
information area.
30

5. A disc for use with a recording and/or reproducing
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15 |l ead-out area of the disc and which includes def &tbruary 2007
managenent informati on used by the recordi ng and/ or

reproduci ng apparatus; a data area of the disc in

whi ch data is recorded; a tenporary defect infornmation

area that includes tenporary defect information

regarding the recorded data in the data area; and 20

a Lg I L, ¥hal Bl onBidggent i nformation area that is
ina

east one of the lead-in area and the | ead-out
ar ea and defiettudiasagansentcaranyfoteéein ahleasigemeat a lead-in
i nf or mat,i on u§ed by the re{:ordl ngg nd/.or {j%iodumg&s

apﬁ'éﬁaatadga‘fiau AEFRGTTAT RES &5 dige ap ch Incl

| NHefR hidtagemme iformbtieh dSé@6Y th@ Paaramatand/or
i nformati on of the defect 25 mahagenent area includes

5 a repgoduciogepedratusipor ary def ect managenent

i nformatipn_that. ' ecor .in the tenporary
def ect aiﬁ%?ﬁ%ﬁ 5n\§ﬁﬁlgb§}&%#dr%gzofc§eg, recorded tenporary
plef ect ﬁ&ém@@mtdefediﬁmbﬁﬂhti@rﬁl atdthadarsclhdesds tengsoraeded
in the tenporary defect managenent information area,

3odsfechindprapatiasy regaeding tie Eeqosded dpiryindha/data area; and

r epr odugi Y/ t '

conpr i S%Aé&pgﬁ%ﬁi@%&%ﬁ@%@eﬁrﬁ%& 'gfroggﬁﬁéﬁrfdéga iﬂﬁé}g? e
10 | ersid-iarereaf the leeddut aresramd, the duterdareatarar ieeludasd an

outer area of the disc and which incl%(igbelzh%defe

. t
e FRIBRORERY dPTRCh ANACSMaRs ffoppation up Feqiaingranglor
" _ _ ! . h
" oPEGERG 2PRARIEL 15 acfehe Bl AN AR,
i ncl ugegxhgeeipmmadm;eodigiat&geiméfﬂﬁmfnrmeﬁom efthalilefgct he
recorde ata I n,the, dat rea, ,an a tenpo .
o MTATRORHTETY SFe Nl s G iR (o BereL CRFEe fnforrgation
15 | eqdt '\ﬁkTsalggﬁwecbﬁﬁad mqﬁeqaﬁqperaﬁ@,deaéa ibfoPmatibearéd 8Ad a
an I NCl udes terrpor ary def ect rranagerrent i nformati on
us tast bgcartied teropoinn getand managesperdduiormngtian taatwasslasb

i N L R R

6. A recording and/or reproducing apparatus which transfers
20 data with respect to a disc, the disc including a data area and at least
one of a lead-in area and a lead-out area, the apparatus comprising:
a recording unit that records the data on the data area of the disc
according to a recording operation; and
a controller that controls the recording unit to:
25 record as temporary defect information defect information
regarding the data recorded according to the recording operation;
record as temporary defect management information in a
temporary defect management information area defect management
information for managing the temporary defect information; and
30 record the temporary defect information and temporary

defect management information in a defect management area that is
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managenent area includes a | ast recorded tenporary2 February 2007
defect information 1is that was |ast recorded in the

tenporary defect information area and a | ast recorded

tenporary defect nmanagenent information that was | ast

recorded in the tenporary defect managenent

informati on area. 6. A recording and/or reproducing

apr&wéqim %mégé;t drl f’l@rléad-ﬁ‘pal%t é’f‘ld’\’tﬁehleblﬁﬁﬁ%'i'eé 0a

di sc i sc |nc Ing a data area and at |east one

of a Ieacheremathe&empdrayIdef&ctmmnagementt[hf@rmapanare@|s in

e ek Ol o i ephnites 2ndha Radigol 55 ¢fa i,

operation; and a controller that control s the
recording unit to: 25 record as tenporary defect
5i nf or matfi on defesording Bodiatrepieduckgaanrnaigtushehightransfers

e SR B AR E i S RO Py BB ony RS

t egRerdiayled i afedrBn@ @dEBout By, The la@ﬁaﬁdtag copiptieing:
managenent information for managi ng

t
def ect BEEOTENG YA tfaaidewdﬁébgldeta tﬁbthtegdﬁiglaé%'ggéﬁe@ﬁc
f
|nfag§;§@| {r%’ﬁ%{jtht“g ect %r%%’gg{eqﬁeﬁ?rgg?@% {Eat is 36 12

10 Febr uar y &rollef tharednirolsdhe Ireesrtingnanibfo: t he | ead-in
area and the |ead-out, area, V\,heré&n the tenp (?r ar
def ect managE®RHE asrt olamBRIT3H detest informatiosy defegkt one

f g . th
o oSt GIngRo R ERT AR biaRLEe b
t r aexsdrding oppkrations;t h respect to a disc, the disc

including a data areayl one of

e g%’ et a T Bediny G8kr nplGoRd riphgaton in
15" e%quﬁgﬂayuéfe&mgnéga%ﬁﬁ.n&mamma deiectdnbRagdment

according to _first through nth recording
opénfatiatien faxmdanaging then deinporary slefed infoonstiemeand

o or mat Con deraria EFREPRER Bimpa g PRt ii@hilop and
r e@é\h?@ﬁhr’y"%ﬁ&& infghdgent vt ihfonmbatibh i® B dlefédtman&gerhehing

operations; record as nth tenporary defect nanagenent
i nfad@aation in
20 where n is an integer.
8. A disc for use with a recording and/or reproducing

apparatus, the disc comprising:
a defect management area formed in at least one of a lead-in
25 area and a lead-out area of the disc and which includes defect
management information used by the recording and/or reproducing
apparatus;
a data area which includes data,
a temporary defect information area which includes temporary
30 defect information regarding the data; and
a temporary defect management information area in at least one
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15 a tenmporary defect nmanagenent informati on ared2 February 2007
def ect managenent information for managi ng the nth

tenporary defect information; and record a | ast

recorded tenporary defect information and tenporary

def ect managenent information in a defect managenent

area, 20 where nis an integer. 8 A disc for use with

a §ahendhdsh an%{ d [HRPead it HPea éHB%IﬂEN%cIGd& t@hﬁﬁ)rary

conpri si ng: ct managenent area forned I n at
I e@m‘ecbm\anagemelnéadenmtlcﬂsumcbby thedrexcording -amdforar ea of
the di sc.and mh|? ncl udes d

| Mepodioiamanbas thmanaged i ErndRer IS nfrmation.

appar at whereln e Rnii&Gan/\déeebt inferiidRnm A7 e ®mporary
tenporary defect inforrmation area which includes

5t edquechmnagenm errformaﬂm*r angt legardashagaln warhe digstdefect is
orary def information area in
g?tgﬁéetdnp ed apr 8 8{5%'2% &% of the lead-in area
and the | ead-out area and which incI udes tenporary
def ect managenent information used by the recording

and/ or 9reprddlizg fog uspiue mgcqrdmgmch{gi Fepregiecing

TRy LB S T ) L LT

10 mnageﬂ@ﬂbf&dﬁn@&irﬁmjer@éhteurea If@mwdzlﬁﬂataga"stmrvmma teatl-Be
defect is detected usipng a verify- rret hod.
Wicapbre o

9. arkaAngtafepd-gubanga of the discorng &duci ng
ap%hggamenk i‘rﬁoﬁh Q5 bgm(}greéao@g %ﬁ@%ﬁarrewm

area rtornmed east on
| eapparatusar ea of the disc and which includes defect

5 i P R3Sy e, oo i ng and!or
15 .dﬁi & d'e§ @ghpfmgrd@wctq#%ﬁﬁénmé%mmcﬁnnauaasmhsarary
defect information regarding the data in the data area; and
a temporary defect management information area that is in at
least one of the lead-in area, the lead-out area, and an outer area of the
disc and which includes temporary defect management information used
20 by the recording and/or reproducing apparatus to access the temporary
defect information,
wherein:
a last recorded temporary defect information that was last
recorded in the temporary defect information area and a last recorded
25  temporary defect management information that was last recorded in the
temporary defect management information area are again recorded in
the defect management area during finalization of the disc, and
the temporary defect information and the temporary defect
management information are recorded again in another temporary defect
30  information area and the temporary defect management information area,

respectively, when a disc defect is detected using the verify-after-write
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defect information regarding the data in the datal2 February 2007
area; and a tenporary defect managenent i nformation
area that is in at I|east one of the lead-in area, the
| ead-out area, and an outer area of the disc and
whi ch includes tenporary defect managenent infornmation
used 20 by the recordi ng and/ or reproduci ng appar at us
ﬁﬁﬁﬁ the tenporary defect information, wherein:
a Ias ecorded tenporary defect information that was
| ast recorded in the tenporary defect information

d I t ed 25 t def
anagonehl | & BreRtding ANk repradticiey Spedialdtruse with 2

t €L dhy oﬁ’s@‘@&ﬁpﬁﬁﬁ@@edaatareafaﬁa R4 ARRF ANe8dAHra
recorded in the deféct managenent area during

sfi rend ad&adanubarelahmajalsmarammcamenslegpor ary def ect

i nformation and e, le def ect ,_managenent

|t or matd GrpoRiBalr8ahE TR AR dele PR A gy data
deffgrh thé Qatd b st thedlisy; @mdand the tenporary def ect
managenent informati on area, respectively, when a disc

def ect iacoRfeEradic/si ng the verify-after-wite 38 12

February 2007 h /

Fepr odusi g suei 6 eEPrRuFGRAG R RodH as tgmpgrary
10Congfeét infbrimatishAeféstanfentiativn reégatingRadiata reesrtddin the
area 5 and a | ead-out area, the apparatus conprising:

a rdafeEdeagoeEinal arreordingaperalidh. @ddat a on and/ or
reads data 609'{2?0@@@%% /?eégln%t}git% Scor %‘gt@mﬁ)orary

control | er whi contro e rec |ng rea ing u
to deefeotrrdaaagemepbimmynaﬂoqm ldefMporafyodefati mnandgéemint
i nf.or mati on reggr t hat data ecoide in the gﬁ
ar JRICA@IPHANEA £6Ter mgntdpiormatien forynanaging
t h | feal

5, Ik Rar) AALECRRAABILAL ine Brf@Fahctect meagaron

maniafpemeation dred beimgt inat least angadfdbe leadiinganearand the lead-out
i nformati on for managi ng the 15 tenporary defect
i nfYFRati on, the tenporary defect managenment

performs a verify-after-write method on at least one of the
temporary defect information and the temporary defect management
20 information; and
controls the recording/reading unit to again record the at
least one of the temporary defect information and the temporary defect
management information on which the verify-after-write method was
performed when a disc defect is detected using the verify-after-write

25  method.

11. A recording/and or reproducing apparatus for use with a
disc, the disc comprising a data area and at least one of a lead-in area
and a lead-out area, the apparatus comprising:

30 a recording unit that records data in the data area according to

first through n'" recording operations; and
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20
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30

information area being in at | east one of the |eal?irebruary 2007
area and the | ead-out area, perforns a

verify-after-wite nethod on at | east one of the

tenporary defect information and the tenporary defect

managenent 20 information; and controls the

recording/reading unit to again record the at |east

one of the keNepPfigky defect information and the

tenporary defect managenment information on whi ch the
verify-aftercantrols thetrecm'dw@um’pwnfe@omads wh dempodarydefect

e tBEmatan RfGek ERoURAETiRgoE 10 dh JAR19rg 1 Sash arcaTiDg to

fO&héJﬁPst\Mrbhgﬁ n"%%srd.ﬁ@spsra%ngonprl sing a data area
and | east “one ['ead-1n area and a I[head out

ar ea, t he appanholséheasemrdmgqlg'ut oregordas inditampenany defect

e el e PR el TR R el il lon

20Qfea aefét'ﬁh’faﬂdg%'fném%fonﬁﬁﬂérﬁ ﬂir&nhhﬁ?ihQQﬁé di"remiporry

to record as nth tenporary defect ofr mati on def ect
i nidefenttnformatiepir di ng t he data recorded accordi ng to

the first th h nth

Lhe recor di nfeUTS aver e e Riby Siar Sadi S the
”Hfmﬁ‘qeh‘ﬁﬁii'arlyrﬂeféﬁt&hfdmaltlﬁnaarﬁ&ﬁﬁof'hﬁemptﬂéqzdefect
managenent information area defect managenent

i nieahAgareentiaiormatiai # the nth tenporary def ect
| nformati on; cBﬁfr{)%rtﬂ@ r@co‘f? hbf%-lﬁg g%.r}'\rgepﬁd Rtk dne of

at | east one 0O

i nfties nittemposarg ddﬁ@ctnmfmmahpmaadyhelex elemponanyadpfesnt
i nformati on; .apnd cantrols

recq uni t t a| n
r edRRRAGaNREN INOERSHI0R 08 \wﬁlcnﬁlﬁ% VRETHY- fg‘%p%"r't&r
si nf
| o oeg Wil A dbpct STRRedEY BTt %ée’wlnéﬁﬁ“ﬁ“‘e
15 npethbdy ned when a disc defect is detected using the

verify-after-wite
whereln n I1s an integer.

12.  Arecording and/or reproducing apparatus for use with a
disc, the disc comprising a data area, the apparatus comprising:

a recording/reading unit to record data in a data area of the disc
and to read the recorded data from the disc; and

a controller to control the recording/reading unit to detect a defect
in the recorded data in the data area of the disc, and to record defect
information regarding the defect in the recorded data as first temporary
defect information in the disc,

wherein the disc comprises a write-once disc which prevents,
once data is recorded in an area of the disc, other data from being

written to the area of the disc.
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met hod, wherein n is an integer. 12. A recording 12 February 2007
and/ or reproduci ng apparatus for use with a 20 disc,

the disc conprising a data area, the apparatus

conprising: a recordi-ng/reading unit to record data in

a data area of the disc and to read the recorded data

fromthe disc; and a controller to control the

recordi ng/ r eadidigpiter reddubi€ helium ebBel withlinsttctions for
recorded data in the data area of the disc, and to

r eperfdrrdisgex metitod of maragingdefegtsran aglischeerfeeast by a
the recorded dat.a as fifrst tenporary defect
in]CBWPH?‘?ro e!'ﬁ'eh%f'@f:@@n%erei n the disc conprises a
Wr i t e- ORGReWingGetbideld dUtaV® Blduta aP6l 6f BRS dist fo Herel ded
in an area of the disc, other data frombeing witten

5t odefest in the recordes datecando 40 12 February 2007 13. A

conmput e b i § th i Lans for
pert or s Bl aRBhTRB AL el e gt
petdapomly Bufett informatiat in thealiget hod i ncl udi ng:

reviewi ng recorded data in a data area of the disc to

detect a 5 defect in the recorded data; and recording

def ect inpfor ' I adef j
t enpor ab?/" de@%b%%@?ram [ g&r]ﬂf%é\pﬁ@%dggémﬁ%&hgﬂ
10 St psmroduoingidpparatus ibe metiunacompesihigng and/or i o0
reproduci ng apparatus, the nedi um conpri si ng: ?
r ecor di AJEFREIC AMPIONNiED RoMRLSes 2 Ipadin pipaaAdiata grep@nd

ar 1 .ead-out area; a tenporary defect
i n?’g?ﬁg{aﬁgﬁ%aér’ea whi ch includes tenporary defect

i nf or matitemposany defedt informmatian \area fadnich imehalgstemporary
[ | east one of the lead-in area

gﬂ&%ﬁ“@&ﬂg@% %}%egf and whi ch includes tenporary

15 g ﬁg /egﬁ BRBAPRIEN ddfEEanERAGEMeHERfbrivatiohearea Ge bdlica@t one
of the lead-in area and the lead-out area, and which includes temporary
defect management information used by the recording and/or
reproducing apparatus to manage the temporary defect information,

wherein:

20 the temporary defect management information includes a
defect information pointer which specifies a position of the temporary
defect information, and

the temporary defect information includes a defect
management information pointer which specifies a position of the

25 temporary defect management information.

15. A computer readable medium encoded with instructions for
performing a method of managing a defect in a storage medium
performed by a computer, the method including:

30 accumulatively recording defect information corresponding to the

defect, in temporary defect information areas of the storage medium; and

41



reproduci ng apparatus to manage the tenporary def&2tFebruary 2007
informati on, wherein: 20 the tenporary defect

managenent information includes a defect informtion

poi nter which specifies a position of the tenporary

defect information, and the tenporary defect

information includes a defect nmanagenent information

poi nt er pabpfiing BRCHEfeBBinforftition tABL i@,flaéthr@cor%%d in the
tenporary defect nanagenent i nformation.

c ommITespondigdishporanyi dﬁfeehofmwtmmaﬁea,ngta d@ﬁepb ns for

rednanroRBe AL )8 st anp avafuf AT LR Mbai AN
30 A6fgEhabiune! y recording defect information

corresponding to the defect, in tenporary defect
Sinformation areas of the storage nedi um and 41 12

o 1 not 1 corad ST S i hAb Rl RO

| nfa:p"pmm&ntrg@gc cbmprisiief: ect rranagerrent area of the
storage nediumduring a finalization of the storage

medi um &User datadirea i wihiclleseidata is vesertaf;ng and/ or
d
o e BRSO or B S SRS (B ot

10def defectived arezedfithe usentaiasareg; andi ti on i nformati on of
a io defective (?rea of the user datqat area; and

t enpor ar®MpOraw defasiyenagement b i todnaraegthe he
ter{gg{ﬁg fg&tmfd}ﬁ%g,gﬁtl on, wherein the tenporary
an

def ect ormation the tenporary defect
nran agerreuuhenem mammaardaefeetlofatmtrborarw hhedermhian@’y
15 for t he reco

%tl on u? E{j B% ;
oA aaiBns S i e BRRA e §2RkShing operation
15”3%9 QQEW thé fecorifgthrifoPEEpPodlidifg BRpStaistolferform disc

wher ei n e tenporary
defect management.

17. The disc according to claim 16, wherein the temporary
defect management information comprises position information of the

20 temporary defect information.

18. The disc according to claim 16, wherein the temporary
defect information is " recorded temporary defect information and
comprises defect position information of first through n™ recording

25 operations, wherein n is an integer.

19. The disc according to claim 16, further comprising a defect
management area, wherein the disc is a finalized disc and the temporary
defect information and the temporary defect management information

30 recorded in an area of the disc other than the defect management area

are recorded in the defect management area.
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def ect managenment information conprises position 12 February 2007
information of the 20 tenporary defect infornmation.

18. The disc according to claim 16, wherein the
tenporary defect information is nth recorded

tenporary defect information and conprises defect
position information of first through nmrecording 25
oper at i @ps, r [ T

accor di %8 to c?acﬁ%é]?g‘:d@m %Iﬁgﬁ%rﬁvéigrﬁén g‘%dfé%n%cotrary
rranlammforraamm isNbet temparaey dbfect mﬁarma‘tuonadqnzm‘alm@ defect
and the t def e for and t he .

* enpatianyiaEnateN asrdpbfated FoRt 8 mdRuiths Bt crensing,
an opepRigH. the disc other than the defect management
area are recorded in the defect managenent area. 42
512 Febr uary 2007 20. The disc according to claim 19,

wher ei n rar fect info tion.is. la

ommor a2 e B G ptedtEineSh AP PabheRibhe ¥ s o
pOfEéth@Féry AbRITRl AribeRedtarba coth rrscrrg thef Iagtstentguranadefect
a last recording operation. 5 21. The disc according

to lrafpanmlcmanm tampenesy detest mar@gem&fﬁmfarrpaﬂ@m &t

R e e BRIl o Bl RERRIEN fh 6y
101 nidefedirhamadetmentanfagsation id peividethipal tenypstahedéfect
i nformati on, wherein the tenporary io defect

mamaagementiniomation area oping lemmerary defeshmanaggment
defe z% managenent information area of the tenporary
defaec managenent area. 22. The disc according to
claim 16, further conprising a 15 tenporary defect

managenent area ywhich conprjs th elrpor a def ect
Tanagemedt | MBIt AGFPIAN rRALABGLENSF ampesing
In

5 e Qoo R nres e B st B cifporary
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posi tion informati on accunul ated froma first through
a last recording operation.

23.  The disc according to claim 22, wherein the temporary
defect information is last temporary defect information comprising defect
20  position information accumulated from a first through a last recording

operation.

24. The disc according to claim 22, wherein the temporary
defect management information is provided in a temporary defect
25  management information area of the temporary defect management

area.
25. The disc according to claim 22, further comprising a defect

management area, wherein the defect management area is formed in a

30 lead-in area and/or a lead-out area of the disc.
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24. The disc according to claim22, wherein the 12 February 2007
tenporary defect managenent information is provided

in a tenporary defect 25 managenent information area

of the tenporary defect managenent area. 25. The disc

according to claim 22, further conprising a defect

management area, wherein the defect management area is

formed igg a 2a of
he g s 20 43 T GISEACEEIAHAES SRR 96, futhBRComisfER, ©

to clai ratBﬁ;pdrarytdm‘ecbmmpagemegt aeea proyiear in allekbddn area
rmna re rovi.ded Jn a lead-in area and/or a
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area pr quiéfeet manbgsﬁeﬁearéaﬂpﬁfmﬁn%eneédlth area and/or the
| ead- out area of di sc, and conprising the

5t erimd-auyamr%ddhe distf, @nqur@mn%m@thewt@mmm aefectef ect
DB Bh AT B R e fbe A goherein

wheRrgdisclibe fHaiged dige. 10 multi-layer disc conprising
a plurality of recording |ayers with each recording

| ayer conprising a user data area. 28. The disc

accordi t 0 16cdiay 18- o e & aatr#%d{fvﬁ reifs ti3e d{sc is a

write-orfice disc V|nga Oopeér \NhIC prevents
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new data frombeing witten to the area of the disc.
29 regordingolayPhECTAREFINE & USATSHAlR BReR-appar at us for use
with a disc, the apparatus conprising: 20 a
recor di ng/readl ng unit that records data on the disc;
and a czmtrdTHeeai[sclaat:omg tootlaim N6, wheosiditmygdisedsiang
unlt to:

def f
oS 48 YIB & PIAPEHIOh PIveR S e 1 Bata 5
150f rEE@rd%siﬁ afheb VTR 6Le <%, ABWRSHta oA BEREBAtten to the area

i nformation to nmanage t tenporary defecCt informtion
on dfihe discdi sc for a recordi ng operation for disc

def ect managenent. 30. The apparatus as clained in
claim?29, wherein the

29.  Arecording and/or reproducing apparatus for use with a
disc, the apparatus comprising:
20 a recording/reading unit that records data on the disc; and
a controller that controls the recording/reading unit to:
record temporary defect information comprising position
information of a defective area of the disc and temporary defect
management information to manage the temporary defect information on

25 the disc for a recording operation for disc defect management.

30. The apparatus as claimed in claim 29, wherein the
temporary defect management information comprises position
information of the temporary defect information.

30
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tenporary defect managenent information conprisesi2 February 2007
position information of the tenporary defect

information. 30 44 12 February 2007 31. The apparat us

as clainmed in claim?29, wherein the controller

controls the recording/reading unit to record the

tenporary defect information conprising defect

posi ti onqi nf q‘h@aéﬁié)‘%ﬂ @% ds 61§1§'néchfn0élﬁlh1 20t WhéRGRHE NY
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5infrdegen i on recorded in an area of the disc other
than the defect managenent area in the defect
managenent area in response to a finalization of the

di sc. 332, Thahapiyaratus dscléinfediclaiin 2D awieddin the disc
wherein the 15 tenporary defect information is |ast

t eRpEEiSES edefect managamenbares; éRgithaicagiralsrgantrols the
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npor ary managenent i ntormation area of the
terrporary def ect rranagerrent area. 25 35. The apparatus
claim 29, vvh rei
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34. The apparatus as claimed in claim 33, wherein the area is
20  atemporary defect management area, and the temporary defect
management information to manage the last temporary defect
information is provided in a temporary defect management information

area of the temporary defect management area.

25 35. The apparatus as claimed in claim 29, wherein the disc
comprises a defect management area and a temporary defect
management area, and the controller controls the recording/reading unit
to record the temporary defect information and the temporary defect
management information in the temporary defect management area.

30
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12 February 2007 36. The apparatus as clainmed ii2 February 2007
claim?29, further conprising a nenory, wherein the

controller controls the recording/reading unit to

record the tenporary defect information in the nenory

during the recording operation. 5 37. The apparat us

as clainmed in claim36, wherein the controller

control 56t heThgGPHEr0S %@Qﬂﬁiﬁﬂquﬁ'cﬂalmg eI’@fﬂ’lhél"‘@omprismg a
tenporary defect "information fromthe nenory a
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15 February 2007

39. The apparatus as claimed in claim 29, wherein the disc is a
write-once disc having a property which prevents, after the data is
recorded in an area of the disc, new data from being written to the area

of the disc.
20
40. A reproducing apparatus for use with a disc, the apparatus
comprising:
a reading unit that reads data from the disc; and
a controller that controls the reading unit to:
25 read temporary defect information comprising position

information of a defective area of the disc and temporary defect
management information to manage the temporary defect information
recorded on the disc for disc defect management, and

access the recorded data based on the temporary defect

30  information and the temporary defect management information.
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41. The apparatus as clained in claim40, wherein2Rebruary 2007
tenporary defect managenent information conprises
position information of the tenporary defect
information. s 42. The apparatus as clained in claim
40, wherein: the disc conprises a defect nmanagenent
area and a tenporary defect managenent area; and the
contr ol lygr Cfrgabréﬁp?arémg dsCadinte m:émi Qor\ﬁﬁgrélﬂi‘?ne
temporary’ defect 'information and the tenporary defect
matempoety defda nanagement infoomatien defrerisesmosationent
are and e tenpor ar def.ect nagement area, and

an?{’ﬁ’!‘ 8@\&'& %H@(ﬁag fﬁ‘ét 'P%’ﬁ@gﬁgﬂpor ary defect
infor mation and tenporary defect managenment

informati on. 43. The apparatus as clained in claimA40,
5wher ei n4€he dihempparatusias claimed ingglaim d0swhemimr i si ng

ayer conpiebioniRbel deisplFlahaliohlbf 8t ahd eHinhar
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defective area recordi ng operation,
t he terrporary defect information being used by the

5067 “udd. ThdhehnAr LS 25 SRR oemAf, dhefdpaiafitcis a
15t henligmRRIralise &6thBRsing &UF@W efreeofdh S8k rs dithCdach

position information accunulated during the recording
opéecnrding lagengommisingedisendata ared.med i n cl ai m 46,
wherein the data structure is accessible by the
apparatus so as to have the apparatus access the

t enpor argy defreetaggifratugedd Sainvedin €6 dot Whehsis 85 ERc is a
write-once disc having a property which prevents, after the data is
20 recorded in an area of the disc, new data from being written to the area
of the disc.

45. A computer readable medium containing a data structure
accessible by a disc recording and/or reproducing apparatus, the
25  apparatus for use with a disc, the data structure comprising temporary
defect information comprising position information of a defective area of
the disc for a recording operation, the temporary defect information being

used by the apparatus for disc defect management.
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tenporary defect information on the disc in resporise&February 2007
to an end of the recording operation. 48

46. The medium as claimed in claim 45, wherein the temporary
defect information comprises defect position information accumulated

during the recording operation.

47. The medium as claimed in claim 46, wherein the data
structure is accessible by the apparatus so as to have the apparatus
access the temporary defect information and record the accessed
temporary defect information on the disc in response to an end of the

- recording operation.
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