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managi ng di sc defects using a tenporal defect
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area of a disc in which a defect occurs. The data is
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whigchi dahdg @0 be repeatedly recorded and recording
can—g'eﬁg?@'m'n‘ed using a random access nethod. In
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ONBev portion of the disc’s data area, thereby compensating for the data
loss otherwise caused by the defect. In general, defect management is
performed using a linear replacement method or a slipping replacement
method. In the linear replacement method, the user data area in which
the defect exists is replaced with a spare data area having no defects.
in slipping replacement method, the user data area with the defect is
slipped, and the next user data area having no defecls is used.

Both the finear 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 linear replacement and slipping
replacément methods are difficult to apply to wn‘tg-once discs on which

=il pre LR L TR, TP
Ay Tl uEed

recordirig is ‘allowed only once. S
tn general, the presence of defects in a disc is detected by
recording data on the disc, and then confirming whether the data has

been recorded correctly on the disc. However, once the data is
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In general, the presence of defects in a disc is
detected by recording data on the disc, and then
confirm ng whet her the data has been recorded
correctly on the disc. However, once the data is
recorded on a wite-once disc, it is inpossible to
overwite the new data and nmanage the defects therein.
After the devel opnent of CD-R and DVD-R, a
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. Disclosure of the Invention .

The pfesent"iﬁvérition provides a defect management method and
- apparatus that can be applied to discs, and a disc having the defects .
" managed using the defect management method.

'The present invention also provides a defect management method
and apparatus that can manage disc defects even when a defect is
detected during a recording operation, enabling the recording operation

“without ifiterruption, ‘and a disc'hiaving the methad.

Additional aspects and/or advantages of the invention will be set

forth in peirt in the description which follows and, in part, will be obvious

from the description, or may be leamed by practice of the invention.

According to an aspect of the present invention, a disc includes a
data area in which user data is recorded, and a temporary defect
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and apparatus that can manage di sc defects even when a
defect is detected during a recordi ng operation,

enabl i ng the recording operation

,"WthQufinterniption, and a di se' having the nethod.
25Addi ti onal aspects and/or advantages of the
invention will be set forth in part in the description
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a recording operat:on as temporary defect information in a temporary

defect management area that is present in at least one of a lead-in area
and a lead-out area of the disc; and recording management information
20 for managing the temporary defect information as temporary defect
management information in the temporary defect management area.

ltis preferable but not required, that the method further mcludes
repeatmg the recordmg the defect lnformatlon and the recordmg the
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defect information in a defect management area that IS present in at

least one of the lead-in area and the lead-out area.



20 for managi ng the tenporary defect information as
tenporary defect nmanagenent information in the
tenporary defect nanagenent area. It is preferable,

but not required, that the nethod further includes
repeating the recording the defect information and the
recording the -..A Ac managenent information for
every recording *ration; and recording a -'b:;:yti. 25
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temporary defect management information area.

According to yet another aspect of the present invention, a
recording and/or reproducing apparatus for use with a dis¢ includes a
20 recording/reading unit that records data on or reads data from the disc;
and a controller that controls the recording/reading unit to record defect
information regarding the data, which is recorded in a data area of the
disc accordmg toa recordlng operatron as temporary defect information
'm a temporary defect management area that ls present in at least one of
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25 a Iead-m area and a Iead—out area of the disc and to record
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; management mformatlon for managmg the temporary defect mfon'natlon

as temporary defect management information in the temporary defect
management area,



According to yet another aspect of the present

i nvention, a recording and/or reproduci ng appar at us
for use with a disc includes a 20 recordi ng/reading
unit that records data on or reads data fromthe disc;
and a controller that controls the recording/reading
unit to record defect information regarding the data,
which is recorded in a data area of the disc according
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. Brief Descngtlon 5t the Drawmgs ey
FIG. 1 is a block diagram of a recording and/or reproducing
apparatus according to an embodiment of the present invention.



recordi ng operation, as second tenporary defect
information in the tenporary defect nanagenent area,
and to record defect managenent information for
managi ng the second tenporary defect information as
second tenporary defect management information in the
tenporary 25. defect management area. -- - .: - Brief
besbripti & 61 the briwncls FIG | is a block

di agr am &flGa. 2%and 9B mmsaaﬁ/surucfuwa@ussdwcc%ﬁﬁﬁgﬁi us
accq rﬁl enbod nt of the present invention.
FI Gs, W’é‘ﬁ&‘sﬁ‘#ﬁ Pr8§?'? R¥endipR.ct ures of a disc
accor di nFiG®8 mnﬁmiemh%m&ﬁéﬁ%@&f&@ﬁ%@ A g

[lustrates data structures o I'SCS O

IE: Gsaccﬁh'%'& aeerabodinantff the peasertipdtionnt of t he
Br esent Ftty@nmmfbugﬁ AGAustfte BAEQUIBLAR drllldisidiat e

data structures of def ect nmanagenent area accordi ng
to SHASEPHERE §"e@fa°Pﬁr@'r|&t@é¥m0dmeféﬁpﬂbﬂ prégeBt inSention.

illustrargs & lmféﬁ%%sﬁﬂc&ﬁln%f%a{ﬁ % d}éﬁﬁﬁ?tg%ﬁ'&} %ﬁ@ g ssgr%

a spare area, according to an e
pr e B aCERTEINGita an embodiment af thespresent ingBntiord 7
illustr a efect 1
nf ot JOEe g0t iy barh SERALBE br iy derec
18 b bdermatios TRIFLi#anst BREIR 1 ianeerding dmembodimentd G tBei s a
flo trating a defect nanagenent nethod
acc%féglé#mtl%ﬂﬂgﬁ enbodi nent of the present invention.
I9 IG. 8 is a flowchart illustrating a defect management method

according to an embodiment of the present invention.
FIG. 9 is a flowchart illustrating a defect management method
15 according to another embodiment of the present invention.

Best mode for camrying out the Invention

Reference will now be made in detail to the present embodiments
of the present invention,. examples of which are illustrated in the
20 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.

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

25 Referring to FIG. 1, the recording and/or reproducing apparatus includes
a recording/feéding imit 1, a controller 2, and a memory 3. The
recording/reading unit 1 records data on a disc 100, whichisan
information storage medium according to a first embodiment of the
present invention, and reads back the data from the disc 100 to verify the

30 accuracy of the recorded data. The controiler 2 performs defect
management according to an embodiment of the present invention. In
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FIG 9 is a flowhart illustrating a defect nmanagenent
met hod 15 accordi ng to anot her enbodi nent of the
present invention. Best node for carrying out the

I nvention Reference will now be made in detail
to the present enbodi nents of the present invention,
exanpl es of which are illustrated in the 20

acconmpanyi ng drawi ngs, wherein |ike reference nuneral s

r ef dhie skovembbdiment, HEE8 EHROH S
are, deﬁ'&h cgf}d bel ow i n orrgrgpé]{% exp ?nﬁ?ﬁe%@?@%ﬁ%

i nvdhY isgecardeden the dises14a ig lpp'@determlned data anitsl i s

a blaethelhaar

PP sy oG ol WM 1o R Yol the

i nvERFOFdsed data. rip ptter wegds, S”lemoatrotler Zmondeweoldatg on the

andar

recgrd G DO GAarMGCdiRG bRbiTohd, ShVBANAS she tocorded yser,
. %@Wﬁah gverae(aeh agletmtlve areppofthe disgai0a lmwhh:h&‘i sc

100 S I

to %ef??"r?{b*%n»o”“‘%f i SbdmRing e SoBiANE MTEHLHARS o

r ealfie aatRllar Rcrertes inforoation macuurmatéwa positier mﬁtyet he 30

pr e B e R o Bl Do B cein e e

16 $ieresthe steated tarpatanp defethinforthaticriowe aehwdy BENF the

15d ata%cér@m&b%cﬁse?g lrﬁé@ﬁ.‘){t(dr i€are {tﬂﬁgf; %5{ | ¥e e%}m%{t dt he

th e fter-wite din
m%:rﬁ@% it o‘PllHI S&?%ggﬁtgﬁndﬁlo%%#%g% érgqe}srrplﬁed 't“%e{uth
pr expatrelieri wegondatthe stnradsnfardatidneasdefactdsiprmaticneh the
recdg(pl .data is verified to detect a defect in the
recorded data. In other words, the controller 2
records user data on the 5 disc 100 in units of

recor di [§T M8 ®ePKling opanetionds afunof WoK determmivet! user

disc 1001 n which a ect.exis er the rec i ng
t hd\gaiding g thisemhoditeands arracotinghoperatianHiedicates aqirbasss 2
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| niyehéEml, idath 8Meddifed and verified several times. Defect information,

which is obtained using the verify-after-write method, is temporarily
stored in the memory 3.

When a user presses the eject button (not shown) of the recordmg
_ andlor reproducmg apparatus in order to remove the dlsc 100 aﬂer
g recordlng data. the controller 2 expects the recortimb ooeratt:on to be
terminated. Next the controller 2 reads the information stored in the
memory 3, provides the read data to the recording/reading unit 1, and

controls the recording/reading unit 1 to record the read data on the disc
100.



disc 100. Here, the recording operation is a unit of
work determ ned .15 according to a user's intention or
is a recording work to be performed. According to this
enbodi ment, a recordi ng operation indicates a process
in which the disc 100 is |oaded into the recording
and/ or reproduci ng apparatus, data is recorded on the
di sc 100, and the disc 100 is taken out fronrthe

r ecor di ndf thedéewrding pf Oﬂg@:‘rn@e éﬁﬁabgtrié‘«z%m% er : ril?mgre
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i.ned usi,n
t enﬁ%’i”BPﬁ’X/d@%&? Banageraent intrmsition & a defect managenwd rea
s efof fHeedis€300.he ej ect button (not shown) of the
recordi ng 25 and/orreprodLicing. aPparatus in order to
r empov- he diki-06 after !-.- recording data, the

control | §¢8 o, {he recarding @F‘q’f@’dﬁéf@ﬂﬂﬁﬁ apparptus

t er wiiisdbe dbRXt infdratisrPaid Bkl Rfect rﬁa?fégémgnﬁn mation in
|nf§1r tion stored in the nmenor

dat FieHmanAgsmAT Breaand %@%E%mﬁorarm@éeat mwﬁmrsemthe

r ecarediin @/rdla'gg laBGesdhé rebofded RePEStal MyHiIE adsdba P
1% hetegrl'n%%f Saor%cordrng and/or reproducing apparatus as shown in FIG. 1, it
is understood that the apparatus can be an individual recording or

reproducing apparatus or a recording and reproducing apparatus.

FIGs. 2A and 2B illustrates structures of the disc 100 of FIG, 1

according to embodiments of the present invention. FIG. 2A illustrates
15 in detail a single record layer disc representation of disc 100 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 between the lead-in area and the lead-out area,
26 and is divided into a user data area and a spare area.

The user data area is an area of the data area where user data is
recorded. The spare area is an area of the data area other than the
user data area which is the replacement area fora portron of the user
data area havmg a defect The spare area serves to Egmpensate for a

25 loss in the recordrng area due toa defect. |r1 {hedu/se‘rgdata area. On the
assumptron that defects may occur wrthrn the disc 100, itis preferable
but not required, that the spare area assumes 5% of the entire data

capacity of the disc 100, so that a greater amount of data can be
recorded on the disc 100.



If the recording of data on the disc 100 is conpleted
(i.e., no nore data will be recorded on the disc 100
and the disc 100 is to be finalized), the controller 2
records the tenporary defect information and the
tenporary defect managenent information in a defect
managenent area 5 of the disc 100. Duri ng
reproduction, the recording and/or reproducing

appar at gcuig liuéRsed ?@oﬁ'ﬁ& f&dord ﬂfyﬁgﬁg ' ﬁﬁ‘e@?\?atfoh ®f disc

def ect managenent iInformation in efect managenent

ar et00haying twovecerdrigiera kg aadi-dctA lead-ig arasn e dataarean

o551 LaPE0ER R Seh BB oA ShE bbb or e

r epecehddayey Lidpdhenouisr past sftbedirstiayer G0. 1Also tan suter area,
t hat . Dagtan

4o ik 30, o1 o bAToAPAEA o SodiBucf Btinod ki ey

r e rasiithe gecpydaeatrddayer L1 to thiels@son@recardilagdd L1 inner

il

e A e Ry Sancl ot I 21 e

Fl Gre2i prebersttim titedsner partrof thet disd 160 of @ BBr eTlaat ¢k, tragy er

di: tAati f di 100 havi l,
oo 38 36 R el HRR g iR e Y,
1andecorded staptitlg fasre the @hdin @rad of thedirstaretsrdllay@at 6@ndn an

i nner,.part,of the di,sc 100,.,.a t he |l,ead- put ea is

| o anuihg ecert e plesartd Bt s B o

ar egniinsuify fosrthe batenarsa dfitite semddiracad égeahd td the

| ead- put, area,, 20 and,is divid [ 0 _a user da aJ ea
| dead s EE B e SeB ieBaf vt T, BhS pertRen B3I 1
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FIG. 3 illustrates details of the structures of the disc 100 according
to an embodiment of the present invention. Referring to FIG. 3, a
temporary defact management area is present in at [east one of the
lead-in area, the lead-out area, and the outer area of the disc 100. Also,
25  atemporary defect management area is present at least one of the
lead-in area and the lead-out area.

In general, information that relates to managing defects in the disc
100 is recorded in a defect management area. Such information
includes the structure of the disc 100 for defect management, a position
30 of defect information, whether defect management is performed, and a

9



FIG 2B illustrates a double record |ayer disc
representation of disc 100 having two record |ayers LO
and L1. A lead-in area, a data area, and an outer area
are sequentially fornmed fromthe inner part of the
first record layer LOto the outer part of the first

| ayer LO Also, an outer area, 5 a data area, and a

| ead-out area are sequentially fornmed fromthe outer

par tposfioh AAd %%%I# theE§5Ur8 al’@ay e in tﬂ% dafe bb§ wﬁfé:m disc

record | ayer i nner part. he single record

| ay é"newoq%% ’ﬂmetﬁ“v rgoordesiafiar méewcwbtr@mrdad data when the
pfe%ﬁé\hod febSrded 8la dR %gcto afee G 26.
That s“'he di sc %OO gﬁéeﬁ g@ ﬂ%";&‘an opg‘gsF e track
patWV@(ﬂNﬂ)- in which data is io recorded starting from
the lead-in area of the first record layer LO and

gont i nui ligehewkwthen2dist s 86 adidSifito™ rekbifeiind g g{odg.l@f\ﬁr d

| ayer LO and continuing fromthe outer
sec8RePAlEsugh pajhat shawn B 1R ba@poarmlueatspiatatiom

sectHideadiParda laRY Sle lbdd-ollSreaRA Or?e @Ece i%q ) ﬁérﬂ%& Aok ©

each of the record |ayers LO an
enbifmaBagesthgidisc| 189 .and secord dafm on hereed dats fsora diwe dise

Preseat HREIMVBET thd' SmbGR" fﬁa{aare%.%%u?m

e out
area and bet ween tﬁe user data area an I?%de’nﬁ'? er

1gr eliRCrepsesn adengaitine ia speptipreparing the eecosding dreprasiueiag

e
[ haoffaulafet 158 13RI IneBRE.” AtcBRinglR B prebéitikvenllBf
ar eRronages thapa@ry defdactonanagessent informatibh @nd IBemporary
N 0
| (SEEABANSAEhE o Blndddery Hotdtt b B Abnd B HLRS: A
RefiBptemponery dafest i Ia‘ommatloemp@ renoydezdbﬁ ademparay defent

PSR S ek BlorBRHA 1 Ba0 438 r R DeBi SR

out area,
Al s¥€a25 a tenporary def ect managenent area is present
at least One of the - lead-in area and the | ead-out

area.  According to an embodiment of the present invention, the defect
management is performed using the linear replacement method. Thus,
the temporary defect information includes information indicating the

20 position of a defective area of the disc 100, and information indicating 2

portion of the disc 100 that can be a replacement area for the defective
area. The temporary defect management information is used to
manage the temporary defect information and includes information
indicating the point of the disc 100 where the temporary defect

25 information is recorded. .. - &t R e Gae o o x 0

L 4 T4

According to an embodimé.n&t.bf tr;e:present inv'en";ior‘u, the -
temporary defect information -and the temporary defect management
information are recorded every time a recording operation ends. The |
temporary defect management area includes temporary defact

306 information #0 and temporary defect information #1. The temporary

10



In general, information that relates to managi ng
defects in the disc 100 is recorded in a defect
managenent area. Such information includes the
structure of the disc 100 for defect managenent, a
position 30 of defect information, whether defect
managenent i s perfornmed, and a position and a size
of the spare area. In the case of a wite-once disc,
d%&lgnig?mgﬁéfﬁ#@fnbwd% ﬁﬁérﬁ%@oﬁfrég%dhﬁﬁ S‘He@é& chumng in
recorde when t revi ous recor ded
chafigfasecarded dining rte@ordmgamvpéaéuondi?él arﬂenfpﬁvei«m resardmgra
gen
r ecgerlp gé Hygﬁg%?e%d S-Eﬁtgel &?gt% %s? t @E g%n ﬂw z'ﬂc'u e(S);wn in
FI Gnformatior regaptinga ulefa%aawmla dafafﬂcendedlduam in area

d
o ek e Bhn B G Rtorkafiof tebrdifa FebidtEir s 20
f r oterpoeanytidefect D rmetion¥dr Furbet, the mrrmqmwdrefe@at a
recﬁ%ﬁ&@e%&ttapga Sﬁgeé &n?@gﬁy%fécpﬁ{aﬁgé&enﬁnﬂo%m iy

'S sp re ari rdin repro
of ﬂhsﬂa aﬂ'he:tenuﬂmadymdeah@wﬁgementdnfscmatkmféﬁ, a1 nagttlydes

r e EREong PRSI D ER bF W ied

10 nfnofonmatmn#o Hie tenporary defect nmanagenent
i nformati on and the tenporary defect information are

recor deg cponneretJa@%ﬁby.sms%c&wtmwioﬁﬁfat hat

is for ead-1n area and/ or

ar euper does notagant talreegrd morerdaiarbn dheneise 109 (itendhedissent

I NVt : '

t hor il BE iR, AERARRRRY Getcbt i RAR feddfdiin
deftbetemmremmfeaimfbmtispoeasea andthedemparary defest i ng the

1520 rﬂgr?é én‘.’é?wt i#f a‘i‘%ﬁ‘?&édr&!@d ﬂrtﬁé‘téhﬁ dr o% efBAY
oty defptt manageripht

at I'ng porti
cannfoenatloreqrea@eemprdﬂdeatrfeodefecbtenmwtent/erear ea. The
tenporary defect managenent information is used to

nmanage NI'SasE&ﬁBPFéébbﬁu‘Pg@tfh%%mb&faﬂfd@éét‘?ﬂarﬁi@@nie‘ﬁ@| udes
information indicating t poi nt” of the disc 100 where

t hdnfeempiinnegnd thefempporary defect information in the defect
management area (DMA) again will now be explained. When no more

20  data will be recorded on the disc 100 (i.e., the disc 100 needs to be
finalized), the temporary defect management information and the
temporary defect information, which are updated several times, are
moved to the defect management area of the !ead in area, thereby
enablmg fast readmg of the information recorded in the dlsc 100. Also,

25 itis possmle toi mcrease the rellablhty of lnformat;on by recordmg the
defect management informatton |n a plurahty of areas. '

In an embodiment of the invention, the defect information
recorded in the temporary defect information areas #0 through #l-1 is
. accumulatively recorded in a temporary defect information area #i.
30 Therefore, it is sufficient to read the defect information from the last

11



25information is recorded. 1:- According to an
enbodi nent of the present invention, the tenporary
defect information and the tenporary defect managenent
informati on are recorded every tine a recording
operation ends. The tenporary defect managenent area

i ncl udes tenporary defect 30 information #0 and
tenporary defect information #1. The tenporary defect
I nf oeomrted ferftPoraRCdeféld fdia86M R A addiy g@&t@@re%%f ect

occurhfr %ql n_data recorded during recor operati on
#0 AHam %}lﬁé@?@%@g@%%@@m@p@@mﬂma1aaea The

tenporary defect information #1 includes informtion

r egar di nBoga H@ﬂﬁfefnswbtr \Rﬂtﬂ"ﬂ rddordl @aﬁ&ﬁgﬁfig&e%rdog& 5

rec%eﬁg o eration #1 and inf orrrg#lon
| f

rep gengra %Pos"?@ﬁﬂtﬁ‘arc}ﬂ%m%étoqatﬁdipmaren L.
Eu r Whidh tekipeFfyRefedf Yafsk ﬁ?&mgﬁ %L:si%@tﬂ%ﬁ&] ‘;.Pﬁggér

ora def ect nanagerne
ﬁﬁcbr'atiﬁc Uiesare rfm aren Bvwitich tampayaryidefect
I nclrfsiatation 4 RSBEGHEEAY ThiA O b&?&dsgf?t i%&n@ﬂﬁ%ﬂe@a&gg& R

tenporary defect 10i nformation nor e
can'&sPrq Bew infprnation dn deits oS alustess i undat@Bfomation whes ar

do eﬁnrﬂﬁb réapuﬁ@&f%&)rm éacl gﬁ%?laftﬂ?ﬁ@etag a?ché? % the

é the disc 100 needs
e WWM et informrationrit is mt sevesaldds. | A tblaéamemptcm' ary

def
mrogeas Mekedir £8is8 68 Ereltly ST AT e Bl ffisieo

def EEOrdRg-RARasint Fpnnetanea anufefomaltoaalghtlcmsmrsiacé in the
def r@ﬁhnré@%@%%m%n%%deé%?t mf?r‘%nét%ﬂsﬁ r]:ongfdernl?%t,hﬁgt on

recordi ng*t he t or ar nanagemnen
andnior@ éﬁ“}g agefeetisiahdWthibyteslongmntlike sieé eté

lsrmr}g,gsqg,qg@le}(@%n DMA) again will now be explained.

When no nore 2 ata will be recorded on the disc 100
(i.e., the disc 100 needs to be finalized), the
t enpor af\yebt&tar-write Bg&ieerenibefrerieaned an demperaey defect
t enferrastoralattempba f!taég'?m%ﬁ%gﬁ% forttRHa 80

several ti nmes, are nove manag enent area
of ACRrAINgLY. anasgeskof ﬂnweverttganen%pnragieﬁe@ns detaehedg of

t henforth&tidibriecerdel i e dRfbctivk 4128 diiReqild%e0 '(%ﬁtgmmg the

20 defect may be either recorded in a spare area using the linear

25

30

replacement method, or recorded in an area adjacent to the defective
area using the slipping replacement method.

FiGs. 4A through 4D illustrate data structures of a temporary
defect rnanagement area (Tl DMA) accordmg to embodlments of the

.-.‘.-r\,

present mventron Refemng to FIG 4A a temporary defect
management é}é’a }s toglcally davnded into two parts: a temporary defect
information area, and a temporary defect management information area.
Temporary defect information TDFL #0, TDFL #1, TDFL #2 are
sequentially recorded in the temporary defect information area, starting

from a start of the temporary defect information area toward the end

12



25 it is possible to increase the reliability of

i nformati on by recordi ng the defect nanagenent
information in a. plurality of areas.-In an enbodi nment
of the invention, the defect information recorded in
the tenporary defect information areas #0 through #l-1
IS . accunul atively recorded in a tenporary defect
information area IA 30 Therefore, it is sufficient to

t
d ' ' .
[ enthsrddt, AFe B/ LT AP TP ath FoRR SOGTORE
rea#h: HDDSH#HR arersequertibily q@bﬁdddlsidar@gﬂmnga!sta’tbfztaei on of
h 100. F T C W a
| Dt iandaract managemenlnBifiarARa gkt e S thefbot
gené’h_altémpdaﬁjr ?efbétenddagbrgg?ﬁlgfoahﬂgﬁio; EDBEI#@_Q I?Brs #1Q ialﬁtﬂl
e rar [
) °ToDR M botaerootR i Binbos Sebetitroratan oFLyg THIL A1)
al | TDRL#R, tezpactivelyea i n which tenporary def ect
information #i is recorded. This is because it is

gener al | f to,record w.informtion in

units ofd%fg{ﬁlg gé g R%‘gBug&QJP%OI?%%?%WWQW%P%P%’%i nmum

phylsgically dividied drto tves parts: b%rgp?rht}fde_fé?t il&fohit‘lmfaréé‘l énd a
efect infornatiqn

any, of t i,0 tenporar I IS
P oty ek e R0 te o aced. eBrvorE TAFIG AR i n
1a dieweddthesenuaioerddoprditpinforMmation hethe ft@'ﬁpérb@l dﬁf@cﬁ
rec ing capacit or_instapc about faqur to. eight
C Bttt BRI the irtbng B LBRET manags ey ormdion Aok
i ngie notthesantlas therssqoaicend rédoading mffcﬁmfﬁh bh imnthbegef FiGng
a e is.apout 8 e ong. a '
6 o < h ofeu Bttty B ECmicRRG G (e o trfl Al RrLare
nregahe @eqpenﬂmgy m&dﬁﬁ%}ﬂgﬁﬁbm rm;errﬂltraf tl@béfeaqiorarty defect
i nf.or matij.on #i_ .an or,ar ef ect . nanage
15 i elRehatke g Han dsredt” o L e rect |
i nweanagementifornsatidaTOCS #6; TOESE#1 DD #h aireséduentially
TR Sl eI R et 67 12 185 Sary Brell Rndgement
information area toward the start thereof. The temporary defect
' management information TDDS #0, TDDS #1, and TDDS #2 correspond
20 fo temporary defect information TDFL #0, TDFL #1, and TDFL #2,

respectively.

Referring to FIG. 4C, corresponding temporary defect information
and temporary defect management information are a pair of information
in a corresponding temporary management Information recorded in the
. 25 temporary defect management area (TDMA).: -That is; temporary
ménagement information TDMA #0, TDMA #1; TDMA #2 are sequentially
recorded starting from the start of the temporary defect management
area toward an ending point thereof. The temporary management
information TDMA #0 contains a corresponding pair of the temporary

30  defect management information TDDS #0 and the temporary defect
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20 defect may be either recorded in a spare area using
the linear replacenent nethod, or recorded in an area
adj acent to the defective area using the slipping

repl acenent nethod. FIGs. 4A through 4D illustrate
data structures of a tenporary defect nmanagenent area
(TDMA) according to enbodi nents of the 25 present
invention. Referring to FIR 4A, a tenporary defect .-

s . ( € . _ T
emieialop iR, ¢ T8 Mfiocriy/ShallddRihen® fornitgR 3phiA
def & containsre cerraspondiog pair dtthe deroporafedgiectangnateient

i nf | TDEL #2 - jall
roc aReteR TES ¢ dag M bmibtran et afiafnan LR Y
st ?ﬂ' he tt@nﬁﬁrafymamwgemafj inft:]]fnatihreTDt&‘irfpm etgr)taiy}iefaect

. are rd the ereof . orar
o1 STl log o P bR e A e R B
#2 ADBSsh amhthedbinporaecdefdetdnfOinpationDAFU#2n a start of
the temporary defect managenment information area

Egﬁﬁégné‘ﬂ?e?ﬁ 1 Frg% ?@E%@%‘?ﬁggﬂ%@@%ﬁ B&lect 005 42

cor maspeenientarez aiiGad @, chefespondimg tmpatrargriefddEL #0,

TDF . tl ly. . . Ref ' t

Fi crok g oty e RERet e ndoementinfo ipiar 18°% P of
19 ogintoamiationlina cercespotding tamnpoaany Snarmgeaepbinfoynatief ect

i nf [ fect t

| nr SRR IR a HrBBo AR okl FR R Smbel o Dyt SHRRERS of he

s egeesrdingtthe irdommalion gs notftios sahé.oMhanis, teenpaapor ary

o SR TR A TEMARS) i T RRUALE, 5 Sl
s eqreesrded stantirgrfoord igendéfdhertampmaryrdefdu searzigefefit 4A.
137 5 varg VETBBE Biatadls B ity Rear2Gemert WP AR an
endr RMAH0e TDMADY, any TOMMe#2 contain a pair of the corresponding
temporary defect management information TDDS #0 and temporary
defect information TOFL #0, a pair of the corresponding temporary defect
management information TDDS #1 and temporary defect information
20 TDFL #1, and a pair of the corresponding temporary defect management
information TDDS #2 and temporary defect information TDFL #2,
respectively.

FIG. 5 illustrates recording of data in a user data areaA and a
spare area B according to an embodiment of the present invention. Data
25  can be processed in units'of sectors or clusters. . Asector denotes a -
minimum unit of data that can be managed in a file system of a computer
orin an application. A cluster denotes a minimum unit of data that can
be physically recorded on a disc at once. In geﬁeral, one or more
sectors E:onstitute a cluster.
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15 information area toward the start thereof. The
tenporary defect nmanagenent information TDDS #0, TDDS
#1, TDDS #2 are sequentially recorded starting from an
end of the tenporary defect managenent information
area toward the start thereof. The tenporary defect
managenent i nformation TDDS #0, TDDS #1, and TDDS #2
correspond 20 to tenporary defect information TDFL #O,

TOFL #1 piapd. EOGh rﬁ)?es Jr SeR6St é)ﬁﬁ&% sector alﬁg dafl9 to

FIG 4C, correspo ng tenpora [ ect tlon
andsedatempor e ghmésectmag greamn a diso mre anecctorofdatai r

of 11 BETBL Al | AghciRlek S9RRAGING e SRALAY Yoo e BAITA™

Inforna i on recor Int dee%ect
rranagbymaj sacrtemu(rﬁMWSN) Thetodieal sectapisraasnjt lrrwlnmjpeimn

t [
{ ocarmaaded 7 s S ot ap APMesfin. i afeth ' Y
dﬁfﬁectmgnwmg&ﬂt sextadds nt*:ajl_aﬁ][ado@nalsedno$ gumbetn(ﬂ_sN) Srﬁ_eof )
e .t enporar enent inpfor n ont ai ns
N s R R RO EPbahllsRurR o Sy ShpMA I R
gafrmmtet tHe r}eﬁtﬁtﬂf‘n@qids_ mgng%%WSNmnm rcprding t
e i nf.0 i.on . e or.ar na eman
o (e i SRS, 455 et eieds baes CUR GBI L SRARTE L
10 hecohgpuperarian arﬂa@f’@gro? ﬁmt:i a@epmittonidﬂ fdaferPDthtygtleﬂDB&g#th
an e ar ef ec n [
eﬂﬁ%{aﬂi" Eg'ﬁ'g\ e Mﬁ?’b?'i‘riagfq ﬂ)ﬁ/ﬁN#ﬁ '&Wﬁ%? a
co ;doaﬁ'omtil of$t5¢[))§cbrdnfgﬁebmdua?§ @paaimmeba@dd sremhetheent
in n e t.eppor al.
| nita% b8 copams adtact and SaieiR Hofide S tekbidingstata.
conpared to the tenporary defect managenent area of
FI G 4CRefeoinatefdG0b, igddneitsscr asey ddtf areb and fBodermiiesom

2 phRITRL R W RN, JBUAGSREIY, J ALARIAUIBNAA Gop Pai T

3 haf I'n a correspondin
narsagwnklntascnmcbmgmtdeo n ln germraieelathi_‘%N t:emrmoadg todaif ect

B e e L
rra magteremtaacaﬁ@gmrtéien thelédviespOndenbviy e#ﬂgen‘li@bms#%hade
a .
¢ o HEPRI i ot AR yEieR e e 100, Fiaefity ol Sver
2ot héirthekize bfie phegsipalrsactpr isdhagameat thatfod aredgicad seddiVA #0,
TDVA #1, and TDVA #2 contain a pair of the

corres pﬁ"n”tﬂé "48ta area A, sections 1001 through 1007 denote

predetermined units of data in which the verify-after-write method is
performed. A recording apparatus records user data in section 1001,
retuns to the start of section 1001, and checks if the user data is

25 -,; appropriately recorded or a defect exists in section1001. |f a defect is.

.. detected in-a portion bf section 1001, the portion is designated as defect

#1. The user data recorded in defect #1 is also recorded on a portion of
the spare area B. Here, the portion of the spare area B in which data
recorded in defect #1 is rewritten is called replacement #1.
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tenporary defect nmanagenent information TDDS #0 and
tenporary defect information TDFL #0, a pair of the
correspondi ng tenmporary defect nmanagenent information
TDDS #1 and tenporary defect information 20 TDFL #1,
and a pair of the correspondi ng tenporary defect
managenent i nformation TDDS #2 and tenporary defect

i nformati on TDFL #2, respectively. FIG 5

1l ust c .
U 88 STt kot R R i)
pr eetnns tontheratarbof settiom 1002, end checksvimtisrdhe data is

uni [ r notes.a '

m ropel RRBHE b A B T seuBRREE I RAER B

sy sletected irna poriipnoé sedtion 1002 the ppition 3 designated hsidéfect
de es$.a Jm nimim uni f data tha sically
e qLlPyRe i i 1 ba ™ RRniyiRle dfReCR R
sedhesparecarsa Bt uFertitercdeafiedt #5.and replacerﬁérﬁr#a[ @#ee two
typges. of ., sectors: hysi cal sector and ogi cal

s ec(%%}g%aﬁ@% ﬁ%"c@"%é’i eotilsqrga%@rg? &fngﬁh%sgqrg @%Br e
a sespeantivell. dasection 1004 e defecrdabsthot AbcLrdfit esteféd@ive
detecting.the physical sector is called a physical
se@ 'SH&%H@F‘QF%%. The logical sector is a unit in
which data 5 can be nanaged in a file systemor an

" 10appl i caTherecoAding dppastus tenordicinfarmiation teyardimpdefabt #1,

' I | ogi t LSN) . di
g e
FI @&formatisnetDAL #0in tgempﬁrtmg q@fm:tt trianggerﬁ'negmoraa :m'eng a
PS . -din a0 e,di sc e
entsoRia Rt ERICRR-AR A =Y. 7 i @Rp g ar
conpufying ofdatentomeptiorcti04ohe. antiet haesspogresseythokjedtit a i s

s SRR Solle A U g
<r:| _ecemddl'ingbpemiqd isodongp ; Iétpp?Alab.dl&fe&Iaﬁa?ﬁ_ _ _gemenhm_fdmeticbm?
i contains a defect .gnd an i i al. positipn o
reiogrmaﬁ? rg ' {h .terﬂg?rgfyré‘%ﬁdt’ ofFp O"élfB':t,Ar ’@éﬁg?@éé%?ﬁ%er
dateangoraey defedctBnatmgement iafolbatiqraT®D8 N tie whipoiar?SNs

ar |J]ocated tq a plurality of sectors (not shown) in
asggﬁf# ﬁ'&"ﬂ?%?&alrﬁggeneral, each LSN corresponds to

at | east one PSN. However, since LSNs are allocated to
20 non- def\&behvecasdiog operation #% startdj dega i eordetl firesections

C O BRI B 50ak U gGNB B it hod¥s
evare formed in the user data area A and the spare area B in the temporary
defect management area, respectively, as explained with respect to
sections 1001 through 1004. [f the second recording operation is
25 . expected to end, the recording apparatus records information regarding
- .defects #4 and #5 as temporary defect information TDFL #1, and records
the information contained in the temporary defect information TDFL #0
once again. Thereafter, defect management information for managing
the temporary defect information TDFL #1 is recorded in the temporary
30  defect management area.
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20 if the size of a physical sector is the sane as
that of a | ogical sector. In the data area A,
sections 1001 through 1007 denote predeternined units
of data in whiah the verify-after-wite nmethod is
performed. A recording apparatus records user data in
section 1001, returns to the start of section 1001,

and checks if the user data is 25 a opri at el
F ecor dodi@s. 6A ard 63 flugisate caa Firishiced OhfompprY qfegt

def. t ' dingPid ahfenttfsdihent of Bkl
t heﬁ%tmfaﬁon TDFL sa ﬁgﬁgﬁéﬁ Zas&gg eggl? 1e The user data
r eqereskardt mvenﬁelh e dIGHlusiratessa delacsuglee efinterpatian on of

the s . Here, the portion of the spare area
B ifﬁggﬁ%g%ﬁ?‘ recorded in defect #1 is rewitten is

cal |l ed repl acenent xt, the recordin
sappar at wfemogﬁwglﬁﬁs%adéﬁg the t§6‘@9\'3@ﬁdqf892“fg t{ﬂghs

to 'I'IS'I?I3 §% %rgkta s lﬁﬁ%ét eréQQn%mgad'Bile&?#p Kﬁowi'e“" tbeil,

dat ecor def ect exi st
secthe mfomamm negarameiem #l dndieatesthe popioR 0 ?‘8& LY
L
oo SR gbfedt e BREISA thBogiforf CRurcieh Rflueh Aplatement
#Zd#BlsfrecaerIde nTt;&afoHpatm regersling, defent #R d lcaa%?’égé Z;
an [ a
i e e I WRHE aGf6E| 4888 ah 1ieASsicoR of o ar

e spare area B,
r eaﬂmt‘d:iv:dp}aoernens#Z isirecorded4 T"& inforreationgegardingtdedRct ur

and ye d the
oot b PaRliERldh gk 1 RplcTRIRE K3 1L a1y
def,msmdh]cf gtPareaitowkigh captagemeng#B is reeefdPéns 1001
through 1003 as tenporary defect information TDFL #0
in the t %Byargaéf@%nﬂﬁﬂéﬂﬁﬂ‘ﬁﬁﬂ#{ pAtheheshtige or di ng

oper at i o ected to end, after cor.di ng

1;andinfoemiatigh regasding defQCfﬁc#"s%ftE’t#ﬁ)'ﬁ aﬁé@ﬂ" fg E’@ '"fgm%tf?"
use o a@ﬁé& ﬁ?th%*i&mﬁbr%ﬁidégctb%hﬁﬂ oA TOF LT O THliatrg, the

us or reco user data allgcated in

r ectmrrdnmg‘y@eéecmnf@matlgn a’gbﬂ}métl@clucjgsstge infermation regardmg

m tHVAfoRAERST RG¥rdin
def‘g&[g in é’}"ﬂé‘?g r%%% gfa%nélrg&r@gﬂc%}?ded as %?Q%Jlg?aryg
deféefectﬁﬁhagematim aasedingdefectid, apd fhe ip Wiborary
ef ec "‘ﬂﬁg? area. 20When recordi ng operation #1
tarts a 1's recorded in sections

2

Referring to FIG. 7, the information regarding defect #i describes a
pointer pointing to defect#i and a pointer pointing to replacement #. In
detail, the pointer for defect #i specifies the starting and ending points of
the defect #i, and the pointer for replacement # specif ies the starting and

25 endmg points of the replacement #i. :

Hereinafter, a defect management method acco'rding to an
embodiment of the present invention will be described with reference to
FIG. 8. Referring to FIG. 8, in action 801, a recording apparatus records
defect information regarding data recorded according to a first recording
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1005 through 1007 and defects #4 and #5 and
replacenents #4 and #5 are forned in the user data
area A and the spare area B in the tenporary defect
managenent area, respectively, as explained with
respect to sections 1001 through 1004. If the second
recordi ng operation is 25 expected to end, the
recordi ng apparatus records information regarding

. depgehfiords ﬁr@ﬂtéﬁﬁ:o?@‘eﬂd@fé&ﬂlhwmﬁaﬂ@f it tempfoesryaiefesh
TDFL #1, and records the_information gont ai ned,.in the

t enfaragementiasea of AdisPnathioRrosess SefesIReaAnggs dis

Theggatiserin a%ﬁéﬁ?bz, RRRARNE infdtatioRor afariagingthe figt ng
the tenporary defect information TDFL #1 is c[(?cc?rded
i n temporandefest infamatien iscecerded gs fshtenprary defe

| OB rRént area.

i i R e e e i
according to an enbodi nent of the present, in er%tilon.d
FIG 7 i pgiery 8% & Teckasked whrthe e s naadeds RaTTgiee.
I €93k Actiéh 864, K5t isHetermined in B&icRr 8031Batithe kdiscaloes Aotind
6B, the tenporary defect information TDF g? cont ai ns
i nf neathioi herfinalized, @ickiensdfificandS02are WWﬂ 'e ippreasing
det aj i df ' ' félck infofMhatdhes
el e L T as bReg g et

e

10 heagbisinmrosary giefest manageentipiPERAt8 VA veR iy
" o dtitiood fitat ?gieg b ALah Al et 186 frfek (¢ fhe oxtent

i ndicates t osition of an area in which defect
#2 tel thenumbers herve &s distingyishrseimoffpeded dafd: ch

repl acenent #2 is recorded. The information regarding
def ect #g3 abtit 808, @St i& BtcP@mbd irnactivh 883 thatdhe idiscwed$

defect #3 exists and th@geglgsiti od{;&% an_area tl n whi ch
r eplodietinalized: 2 Iast EEERE ENPOTRY SThBRARGeGEFect

15 N QEdrHatoN ad @B ladt eddidédRmpority abfest ikformbtionraid on
regardi ng defects #4 and #5 in dlxl‘?‘n

tq th
i nf wcaweddn aaﬁ%%imﬁﬁgﬁweﬂwe%-eﬁ‘gﬁf Sr ed@?"é‘é?gf ded

| nf @B e nalf@gerhBa infofmatiohearidafie st rcodtddect
i nformati on TDFL #17i ncludes the info tion regarding
el semporsty defee

def tegparary defrct informiatian dpmreceysr & hp el dapres!

i nf G EMBntiS@ARSSHaEkRpbrafd defebEinforhaticrini the defect
regardi hg defect #4, and the informti Pn
20 management area (DMA). The final temporary defect management
information and temporary defect information may be repeatedly
recorded so as to increase the refiability of data detection according to

an aspect of the invention,

Also, the verify-after-write method may be performed on the final
25  temporary defect management information and the final temporary
defect information according to an aspect of the invention. If a defectis
detected from final temporary defect management information and the
final temporary defect information, an area of the disc in which the defect
occurs and data recorded after the area having the defect may be
30 regarded as being unavailable (i.e., the areas of the final temporary
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20 regardi ng defect #5. Referring to FIG 7, the
informati on regardi ng defect # describes a pointer
pointing to defect #1 and a pointer pointing to

repl acenent In detail, the pointer for defect #i
specifies the starting and endi ng points of the defect
#i, and the pointer for replacenent #1 specifies the
starting and 25 endi ng points of the replacenment #i.-
Her £ ing to
an SeBE nehagdn gt fgimdeR R0 bndTRrtvafiiieitcd

des mrfomeatomarmdmgmtmasaa defecti@ arga) m*eerfnauemorarﬁ

e Al s

f i r eformation diayde agabr mroned aftef the sefactiveares y def ect
information in a tenporary defect managenent area of a

disc. Tgﬂ'dg.’ @rs%mhaﬁf.mﬁ?ﬁ@]gpeeaefegt ﬁ:%nggérﬁ%gﬁetl‘é&

action nagenent .
fi ratcordingty auqthetea‘ndmdumemmf the: preserit invieation.d &efergng to

f ! Irf5|‘G begPtho?&[XQ gﬁé&ﬁ' Stus PedHISHSITRR uh%f@tEEFé@gg uhﬂe the

npor at nagenent ar ea.
c h edrctte do ﬁdmdttdte thet \tanfydafur-wrde dethal (b'eadtlonz£0|1 Yedn action

act (ﬁ(} f?eoése 'tc{at]ae 8&%88 g#tllyrna"q%ﬁzlée rﬁi%[:t 18 He&ggtl}%hat the

di s actions
18 OZemtenaeepfemf@nis intérlyaarean of thaslised 0Dn devasdiogi902theo t he

o el 2P0 G ) sioh B Rerinty HanAC Ind dHigkR O 1O
Hoveefectiveiarea,gewritds the waed dataerec@tim;m thedetactive areabie a
ordhare Bren 8 SR coflabder Bl ol Etards or R R hagion
actpoimtingQs the ﬂ%fet:t;viesaulal?eed thereplacementtarea, réfictively. atirhe
i.n
15t 4R S8 RO BBIRAEY i BrohP s fiSE R e SRR L
t embmamﬂmﬂhem%ﬁ@ﬂ?ﬂemantnpe@ﬁﬁpﬁ:ee dheckeddef e;:t
o raTThe SaFidind PRFaidh EReuRite REEP JOTE SRR
t ermba|995 diedteiod reicofdig@ddrationds eotrlecetyrtd etdasctivhe 901 nal

or a e nagenment informtion and tenporary
def &ugf‘?Pga\ﬁ{?P&ﬁ the defect 20 managenent area

(DMA). The final tenporary defect nmanagenent
20 nf or matHoweventh ackiop SP6 it sedatermingtf ibrstant Phthatirebe

g?prggtﬁrggt!gédg i%(rr)tﬂg fe'k: C)P ?ﬁdtg(??' Wher ﬁt%ere[:gl%lr{geaf itﬁé)héert y
data is complete by user input or according to the recording operation),
the controller 2 reads temporary defect information #0 from the memaory
3 and records the temporary defect information #0 as temporary defect

25 mformatlon TOFL#0ina temporary defect management area. In action

) 907, management information for | managmg temporary defect
information TDFL #0 is recorded as temporary defect management

information TDDS #0 in-the temporary defect management area.

In action 908, it is checked whether the disc 100 needs to be
30 finalized. Ifitis determined in action 908 that the finalizing of the disc
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an aspect of the invention. . Also, the
verify-after-wite nmethod nmay be perforned on the
final 25 tenporary defect managenent information and
the final tenporary defect information according to an
aspect of the invention. If a defect is detected from
final tenporary defect nmanagenent information and the
final tenporary defect information, an area of the

di s¢00 I3 NtineBdéd) BicHEHsCoT1 tﬁgﬁgh%o?@e %@rsefg%gfegﬁﬂex 5 o

after the area haV|n t he ect ma
bei S¥eRy ma'm rﬁﬁmﬁ@g(qpe@tronttn@parmde Bet lﬂf@@mauqm land

{ MRy S HarnBBERERTRISmArR s dratkedly) 4 e F1nal

n@or ar Yy ect ormati on are ghated-as a
def Bewever, &r&ata)demiopcmet othemnunkare cambyg uded frithe index

f
%*ﬁ?%?ﬁ%??%ﬁ* e e St M b PR R Bl 6
area. 5FIG 9 is a flowhart illustrating a disc

def ect MhaAGRMEN, ifitds Helgrmived iniacignta9B4nafinelization of
enhpg umooofg nEQ@ed’%Qé&%cdr&B’oe% ryagfe%f fnrd?&ahgn FI G
S use ata 1 n a at a

9, a record ng appdr atus reco
ar e@ﬁln#mﬂd & last re@;atdsdttonporam dafectanariagement information

‘égrz“fﬁq%%fr LR re%dl‘dteﬁ 2R i rﬂlaﬂ&]i P?g ﬁﬁg%fe N action

e user data recorde I's verified
10t o reenagemertiéformration MR in a)ﬁefaelfmamagerriemt area (V). of

el tedorh BN Co P AR iGstof R .

1 de3|gnates the area aV|n as a
ar éegy bevgreatadly tecorded rsewabtlmmbrmmrelasmthehehabmt;eoﬁ i ve

ar QAd Bof s &ofti rteﬂ} 5{9%@4&@? fn%ektfo%eﬁem area, and

creates pointer iIn npointing to'the defectlve
area and the replacenent area, respectively.

15act i ofuBker, theiverifysReruiits methoguaayhe pgrfcgmﬂm the
lsf | afect RIRBAHONK mfaetdéféﬁt% hbﬁ’u@nfdﬂf&r’?ﬁ“&?ﬁﬁ:ﬁy 3 of

In action 90 it is checke
r e@S?QIF'H‘@ t@ﬁ@raéPP@mflfBe expitione dif eslefastiis detegted frem

detipyswi mre@lah@ DB, iaf eqé)ﬁaﬁrgbath :
is not |ik to en f act | 3’% ﬁﬁd’&gﬁr}g%cgﬂéé gher”
r effieaArea. havmg the defect may be regarded as being unavallable (.ie.,
the area including the DFL and DDS is designated as a defective area),
20 and the defect management information and defect information may be

~ again recorded after the defective area.

The aforementioned defect management method may be
embodied as a computer program that can be run by a computer.
~ Codes and cade segments whlch constltute the computer program, can

25 be easrly reasoned by a oomputer programmer in the art The program
is stored in a computer readable medium. When the program is read
and run by a computer, the defect management method according to the
present invention is performed by the computer. Here, the
camputer-readable medium may be a magnetic recording medium, an
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20However, in action 906, if it is determined in step
905 that the recording operation is likely to end
(i.e., when the recording of the user data is conplete
by user input or according to the recording
operation), the controller 2 reads tenporary defect
information #0 fromthe nenory 3 and records the
tenporary defect information #0 as tenporary defect 25
| NTSptaBI deRBraiig thediim! 8 cBrreP RO ﬁfe\ﬁltﬂ?f' fftWare or other

Mai i agerrient area. In action 907, managenent

i nffeForgiablgrmediumranagi ng temporary defect information
TDFL #0 is recorded as tenporary defect managenent

i nf or maiypR Jﬁ@a iPalf £ nnﬁymmeﬁ@i@ﬁst nagenent

area. |In action It |s checked er the disc
106ontetey 4 eanle g@nptﬁen implamentingithe methegtusingithed | n
ac | f 1
oo Ry prodtai &iagd Dt s coimnt reddibinstium, ‘e B, |
i nGeRPUteyGaaber lmp!qn@r\tet@ﬁaph@ havisgdrmware, pemeay
def | nt

o Rfbrel Bt GAdERd ibos ROmhGHEP Bl EbIE b pERSIARRE®
und@ﬂb@@od t hat ot her nunbers can be used for the
index 5 to the extent that the nunbers serve to

di sti ngy SdyitkRt & iOindePRSSRAt, 4Rber 1o achlevena RESHRY

910, if it is determned in action 908 t
101 | RAPRGH9f SRVera! dazen gigsbylesdhe secaiding and/ar Iremducmg

BRI RBRIEE o R méﬂﬁbﬂneﬁcaTﬁFéﬁtﬁj%or G

| ast recorded tenporar managene
TDB&able t%r@oreeemé&f aeaenéeeei datapp lmhrse AOBFIExantples

debesichlehiEaRaodsat aﬂerﬁo@nmcs ) tHd98 uhits BsifG igH!
management area ( DVA). defect information DFL and

depa¥elenging g ABHNM arfddiamgu msingnog! areftures of Qi thasey
15! eGRRSIESBAIRE Rth bxm%? dids] H/GAREsd ItsTc %Hﬁ)@bﬂale With Of

data det ect| on acco to an aspect of
n{eManER Pflﬁaiﬂeﬁs(&@@)verlfy after-wite method nay
be perfornmed on the is defect information DFL and

def ect managenent i nformati on DDS
Industrial Applicability

w

As described above, the present invention provides disc defect

20 management that is applicable to discs. According to an aspect of the
present invention, a temporary defect information area is present in a
lead-in area and/or a lead-out area, so that defect information can be
accumulatively recorded. Also, during finalization of a disc, only last
recorded temporary defect information is read from a temporary defect

25 management area and is recorded in a defect management area,
thereby enabling efficient use of the defect management area.
Accordingly, it is possible to record user data on even a write-once disc
while performing defect management, thereby more stably backup
operations can be performed without interruptions.
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according to an aspect of the invention. |If a defect
is detected fromthose DFL and DDS, an area having the
defect and data recorded after the area having the
defect may be regarded as being unavailable (, i.e.,
the area including the DFL and DDS is designated as a
defective area), 20 and the defect managenent
i nformation and defect information nay be again
r ecor dedV&f'¢ desaribed deteers ple whtesence disc, it iThrderstood that
af o

IRIFRBthoE %ﬁﬂ peisad Wit REARSHE 'Pﬁ%(ﬂ? Bpﬁge%’é}‘? H’%dwﬂ has

enbodled as conmputer program-t can

con}yiitecs? ncecamje@wﬂtﬁﬂﬂm@r@egnent s, which constitute
the computer program can 25 be easily reasoned by a
conput efAm&@h%Wethbdﬁrﬁ&té‘%fﬁer gée%! IR Bhiich PR g 'n
a conput er réadabl e nedi um rogramis re 50
Hngshoyd #id descabedititwould be amgletedWiBgserehledmurhmairt

aCCt%fﬂéHwangn&d}%eﬁrﬁ@é&i‘ﬂttmb%mhtnq t'vﬁthB 04 ed b%,ét he

co uter uter-rea

EPPBC‘P@é@ﬂdlSﬁglt nﬁdje invention, ﬂmspswpal of mdrdabrisl de@ned in
neqhggh dium firnmware or ot her
recor daila e J?eﬁrrn?d%\é%n@svw e not required in all

aspects, it is understood that the controller 2 can be
conputer inplenenting the nethod using the 5 conputer
program encoded on a conputer readable medium The
conputer can be inplemented as a chip having firnmnare,
or can be a general or special purpose conputer
progranmabl e to performthe nethod. In addition, it is
understood that, in order to achieve a recording 10
capacity of several dozen gi gabytes, the recording
and/ or reproducing unit 1 could include a | ow

wavel engt h, high nunerical aperture type unit usable
to record dozens of gigabytes of data on the disc 100.
Exanpl es of such units include, but are not limted
to, those units using |light wavel engths of 405 nm and
havi ng nunerical apertures of 0.85, those 15 units
conpatible with Blu-ray discs, and/or those units
conpati ble with Advanced Optical D scs (AQD).

i ndustrial Applicability
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As descri bed above, the present invention provides

di sc defect 20 managenent that is applicable to discs.
According to an aspect of the present invention, a
tenporary defect information area is present in a

| ead-in area and/or a | ead-out area, so that defect

i nformati on can be accunul atively recorded. Al so,
during finalization of a disc, only |ast recorded
tenporary defect information is read froma tenporary
Whitéeelaimgd fanagement area and is recorded in a defect
managenent area, thereby enabling efficient use of the
def ect managenent area. Accordingly, it is possible to
r ec odd usérwritebpcestprageancdummizble vathaespditsea whdndig and/or

‘%%’@ogg‘%‘ §‘?1?estd‘{%%é}%%{[ﬁm?m&§r{gg{eby nore stably

atrrons ¢ e per & wi t hout
|ntelarduqatareammWhlchuserdathrb@rd}bdsmdl bed in ternms of a

wite: i S _under.st hat. th h
b usbAgprTedirt st eV ELRR led Blad BT e AT
\Wﬁd:lt @niprices sxadporeyrdefeatrhaagendnt ares whidh bd:mp@hs tempbnavy defect

odi ment s of th ;esent [ l‘f]n n hav ﬁﬁ hovvn
(GRARHSBAPT BERor S PR e T ST B By e &
15d¢ord ddafl tHeafaheeaand whishis Rbasigle dy tiyredvedingalel/dr Repgrédusing
enbodi nent, W t hout departing, fromthe.principles, and

SBRPR P ST EpEREer Far TR B e PPy
defect B r@hFRINTERcIaNE apbsiidn EQdcfeati vt of the.data area and a position
of a replacement area of the defective area, and

the temporary defect management information includes information on a position
of the temporary defect information, and

the at least one of the lead-in area and/or the lead-out area further comprises a
defect management area, and a last temporary defect information and a last temporary
defect management information, which are last recorded in the temporary defect

management area, are recorded as defect information and defect management information

in the defect management area.

2. The storage medium of claim 1, wherein:

the data area further comprises additional user data recorded in the data area in an
additional recording operation other than a recording operation during which the user
data was recorded in the data area, and

the temporary defect management area further comprises additional temporary
defect information and additional temporary defect management information recorded in
the temporary defect management area and corresponding to the additional user data

recorded in the additional recording operation.

3. The storage medium of claim 1, wherein the corresponding temporary

defect information and temporary defect management information are recorded as a pair
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What is clained is: 1. Awite-once storage
medi um usable with respect to a recordi ng and/ or
reproduci ng apparatus, the storage nedi um conpri sing:
a data area in which user data is recorded; and

at least one of a lead-in area and/or a |lead-out area
adj acent the data area and which conprises a tenporary
def ect managenent area which conprises tenporary
defect information and tenporary defect nmanagenent

of irfformapgion tythe wippewdiyndpfechmanagemeniared. r ecorded in the
data area and which is accessible by the recording
and/ or reproduci ng apparatus to perform def ect

manage nmenThestoregeaneativn afjidaimed] whareinthe catespanlimg temporary
cf 103 O%Xtio%ea];lg ?et plornc (rleé% tt | Aa Ie&%ﬁﬁ%ﬁﬁnﬁioﬁ%ﬁ:‘ r%o?gl:fd%fs a
derectaIve area ot at a4 arsa and a position of a
terepirayemaagenenciafonhatidndn ddjiceat unite irathe ®mparady defect t he

t enpor a def ect managenent information includes
T%gg?ﬂ%#¥8% on a position of the tenporary defect

i nformati on, and the at | east one of the lead-in
ar ea _and/ the | ead-out .area further conprises a

et el maAbieTRsRBeER Of IR & WhSeln SRR SR ect
thatb @dnieat dreNconipdisés d emporaBdefectinfontstiodciearind a gaipeRiry defect
i nformatjqn, which e | ast recordgd

n the tenporar
o SR e AR s the e (BB GgteRUn i asiop Hres, andthe
terip RaryRitfett maAgenttat BEdrmAtaPig XBrdbd inthOrenpbiaBidefddt t he
def ect managenent ar ea. 2. The storage nmedi um of
pngpemept 1 Qe prea. the data area further conprises
addi ti onal user data recorded in the data area in an
addi tional recqgrding operatjon other_ than a recording
oper &8t i onAdERoF w‘i?oe FePrafiucing appagptys o fise WI“S@dYIH%‘Bn‘ien
st e dRddfunhf&fhg A area and aEnd R4 QERE YnABEBfeht area in at least
managenent area further conprises additional tenporary

aaepbelead Mraglent leahoutsraghie FRAAETRICOVRASF ar y  def ect

Manag el ing/ Rl @ndBHid (R4 réRERIFE Gn lafd/br YBads AR FoRd the data area
def ect managenment area and corresponding to the

of dhti staresamedysandlat a recorded in the additional

r ec oL dhREbIRPEMELhPSs the recordiny/reddity WHitdb A6rdTEHbIHPy Abfect
claim1, wherein the corresponding tenporary deféct

infofrogtivntn Be temmerare Agfent amapagsarcaicarcanths sgyenveaay defect information
cioﬁl ALRRS | &ﬂio@xrog a?@ﬁawé%gea%g 11 dB@lafea oM a i)&ﬁtﬁfn'@ta iréﬂi‘aclbrﬁent
t t e?‘rp rary deftect n_anage_msnt area. 4. The
astacf shpadefrstive areacds defecti infognatisn evgerding thedaorecardgbindhadpta

in| L {oQB g efleY mBflEGint
R
infarmagyiomimthe teniporamatdéfon managedientcrees; the tenpordry defhes management
i}-&%g-p'ﬁfo%rcXmQﬁJir?g%mﬁ%@x%&% RO RS for managing the temporary defect
information and including information on a position of the temporary defect information,
and, during finalization of the storage medium, to record a last recorded temporary defect
information and a last recorded temporary defect management information in a defect
management area which is present in at least one of the lead-in area and/or the lead-out

area of the storage medium.

24



5. The storage nmediumof claiml1, wherein the
tenporary defect nanagenent area conprises a tenporary
defect information area and a tenporary defect
managenent information area other than the tenporary
defect information area, and the tenporary defect
managenent information is recorded in the tenporary
def ect managenent information area. 6. A
recordi ng and/ or reproduci ng apparatus for use with a
W i t & oncEhebordige anéairenrodvaing appasateialzlaim awhavein ghe
te racy defect nmanage .area in at |east one of a
cP’étﬁr@.kf %naﬁr 8trmclsélt &% g@{gﬂgéﬁ] u,%?tf he appar at us
conptd ecard additional data iaclor dhtaayéaragemtiling tauamiothet teadrding operaioon,
data on and/or reads data fromthe data area of the
orage nedi um and a controller that controls
t he feRerd adiifisrabdinperabyrdefect iafonastinncing edditemal wmgedinodefect
infornatjfn in th tenﬁgrar def ect naFa enent area, .
ARSI AP O TGT S TRy SR RGBT ST (P sBeing e
a@ditionall @418 edcbrded adcedinfto tieadddbml frradinggerati@onsi ti on of
a replacenent area of the defective area as defect
information regarding the data recorded in the data
area according to a recording operation, to record
tenporary defect nmanagenent information in the
tenporary defect nanagenent area, the tenporary defect
managenent i nformation conprising nmanagenent
informati on for managi ng the tenporary defect
i nformati on and including information on a position of
the tenporary defect information, and, during
finalization of the storage nedium to record a | ast
recorded tenporary defect information and a | ast
recorded tenporary defect managenent information in a
def ect managenent area which is present in at |east
one of the lead-in area and/or the |ead-out area of
the storage nedium 7. The recordi ng and/ or
repr oduci ng apparatus of claim6, wherein the
controller further controls the recording/reading
unit: to record additional data in the data area
according to another recording operation, and to
record additional tenporary defect information and
addi tional tenporary defect managenent information in
the tenporary defect managenent area corresponding to
the additional data recorded according to the
addi tional recording operation.
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