METHOD OF AND APPARATUS FOR MANAGQ NG DI SC DEFECTS IN DI SC, AND DI SC
ON WHI CH DEFECTS ARE MANAGED Technical Field 5 The present invention
relates to disc defect managenent, and nore particularly, to a

nmet hod of and apparatus for managi ng disc defects using a tenporal
def ect managenent area (TDMA), and a disc in which defect nmanagenent
i s perfor red METHOD OF AND'APPARATESIFORIMANABING HSCDEEEATS IN

Def ect managenent is a process of rewiting data stored in a user
data area of a di S4SCnAMP EHSE QbrWHICHREFECTHARFMANAGEB i tt en
to a new portion of the disc's data area, thereby conpensating for
the data is | oss otherwi se caused by the defect. In general, defect
managenent iTechpérd] Gigldd using a |inear replacenent nmethod or a
slipping replacenent nmethod. In the linear replacenent nethod, the
user datg area | MHp@Rent ieAfbR FIafSHS disd dofbePhRrEHchE dhdpare
data area having no defects. In slipping replacenent“nmethod; the
user data areerewpafictladydiefaoiethed 2dasd appemtusifa maeagiegiscser dat a

area havi ng fects i .Both the |linear r ment, and .

a1 ppi ng T oledtusda tnloR o Ry et eren g DESURGE e et as

a DVD- RAM Rwhictn defect matedgernant i @eronfad ediny theGRedRd anf recording

can be perfornmed using a random access nethod. In other words, the

| i near repl &BAENHHSand sl i ppi ng 25 repl acenent nethods are difficult

to apply to wite once discs on which recording’ is allowed only
nce.. 1A general, the presence of defects in a disc is detected by

recordi ng d%t% ut I sc, and then confirm ng whether the data has
been record on the disc. However, once the data is

Defect management is a process of rewriting data stored in a user

data area of a disc in which a defect occurs. The data is rewritten to a
new portion of the disc’s data area, thereby compensating for the data

15 loss otherwise caused by the defect. In general, defect management is
performed using a linear replacement method or a slipping replacement
method. [n 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

20 slipped, and the next user data area having no defects is used.

Both the 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 ofher words, the linear replacement and slipping
25 replacement methods are difficult to apply fo write-once disc:s on which

recording is allowed only onge. ™ T Tl GE e

In 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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nawite-once disc, it is inpossible to overwite the new
(rzlgtcgrdggdorranage the defects therein. After the devel opment of CDF
and DVD-R, a high-density wite-once disc with a recording capaci é
of several dozen GBs was 5 introduced. This type of disc can be use
as a backup disc since it is i nexpensi ve ar!d al  ows random access
that enabl es "Paidedemamyite opesatisariss impussible, toveeRrieaheGiew data |
managenent isar@)‘)ﬁq ﬂ&&é't@é" §f fC?r \II_VI’iI te-once discs, a backup oper?tl on
i s discontinue V\ﬁen a efj & q,g\e GFea (i.e., an area where a defect
exists) is detected during the backup 10 operation. |In general,

since a backup opéferitiendeselppficat @@M%@Dvﬁyﬁtsmgde@dgg%@s ot

such .as at night when a system n’ana.
LLZ?;{? o L Keuiffg?*&ﬂceiq'sq Yithrgrrecprdieg 9ap$xatyh¢zf Se!veﬁb d%en@?@??lsg {)Opped
[ I SiHR hnesg. di ypued for -t ni en it is s
because a dey oaroacnr ankFsgRl i SR R utees abassiis hscusinger shat

H D - - . f
the 15 backuinexpensiveamd allonet rabaor! 8tk tRSY &iduIBdrast LSGhgsure o
thg | nvent i om Tﬁ . present invention provides a defec nmanagenment
met hod and QB%EQ?'QBES ﬁﬂﬂ?"%\ﬁ”’!ﬁ’@ dgiettinanageriestds noandaialsle $6r havi ng

fect S} .panagepent t hod. C The
pr asent 1 nvent L on o obar evpased aEEh  RRRARTHEA Whenrodeeotuna
appar at us t hateache. mege Where aldéRat sxiews s WIRBtA diﬁfrﬁggﬁh(?: [?]ag&%up

tect ed durj recordi ng_operation, enabling the re
éger at i g‘r? wi OhgERO Mt 'gfr%ﬁgiog*gzﬂé%gaq?ﬁ @??mf??eoﬁmmﬁwggdfet%
dditi | aspeshss abefe i :
f\or!t hI ioﬂapart in the ders?:[#i pmn WA gﬁafgog{?l (’)"i’/vs j}g@,als%s gt angoer hte)e
obvi ous  f r diRashROlqRerRiephe@ysteam, irmymbes fiteay ﬂ%ﬂa_hﬁsc%rﬁ_ﬁﬁje@jeo&gm h
at

i nvention. Qgﬁg i . aspect of the present invention, a di
i ncl udes a égg’?%aft"?‘ﬁ‘?%?a ”iﬂ?é‘:a”%]%@ gOﬁtEerné}!Bwﬂw, it imgfoppednmpor ary
def ect because a defective area of a write-once disc is detected such that the

15 backup operation is not completely performed.

Disclosure of the {nvention

The present invention provides a defect management method and
apparatus that can be applied to discs, and a disc having the defects
20 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 defectis
detected during a recording operation, enabling the recording operation

“without interruption, and a disc'having the r'n'é_t'hdd. : '
25 | Additional aspects 'a.md-/or -adv'antages df the invention will be set
forth in part 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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2 managenent area that is present in at |east one of a lead-in area
and a |ead-out area and in which are recorded tenporary defect

I nformation and tenporary defect managenent information regarding
the user data recorded in the data area. 5 It is preferable, but not
required, that the tenporary defect information and tenporary defect

managenent i mizpagehichn a@é@tﬁ&@@?%{;@nt inOdt |I8¥RTohe @P&r&dcﬁﬂ é}eafa%' gnin

whi ch user data is recorded in data area.
preferabl e, Bad-qt¥tarea@ncrisavhiethage tﬁﬁ:@rd%hbmmf?r)deef@ct lnformatlon

area ot het daranaorely HRFeE rdbdshied lisRafo D B2 Re alet Bafica. ©

or cont ai nsreicofaedrint therdatadireat i ng a position of a replacenent ar ea
that is a substitute for the defective area. According to another
aspect of t he Pres ent |nv§ t|on a nmet hod of 15 managi ng disc

defects in a disd Fsrt&reu%f@ - Oub e reguied dbat ther tempambrdetesar di ng
d whi ch
ata, Wwhich jhiyrhRARHISH te'?nngj g}riefgfzfr‘n ﬁageﬁtgngtn?&n%tﬁ)wQfertgﬁépdrega

recordi ng operation, as te ormation In at

def ect rranag‘erreneryaneeardmgppesatlpneeerinch usatddtedstequngedin thel @ftd- i n
area and a Iead out area of the disc; and recordi ng nmanagenent

i nf or mati on €220 for managi ng the tenporary defect information as
tenporary defect rmanagenent information in the tenporary defect

managenent area. Alkojisisprefaanlel ut RitreBfired aRHL fHRenidi 5P££@feeet hod
Qrther I ncl udes repeating the recording the defect information and
t

e recdfdi dgformationgeatane infoirmatiomiadicefing erpasitiaryof @ defatiting area
operati on; rded t ar ar ef.ect
managenent i n? o% %1%?% gt,é%ﬁg‘fﬁgngﬁf%?é&?@g@ i &%q%d? ﬁﬁ%/ rgﬁdl A a def ect
managenent aoedaihbaifoiraaiteFRidating BposilicAst a aslatbmichealanghat s a1 ea
and the | ead-out area f.

substitute for the defective area.
According to another aspect of the present invention, a method of
15 managing disc defects in a disc includes recording defect information
regarding data, which is recorded in a data area of the disc according to
a recording operation, 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.

Itis preferable but not requ:red that the method further mcludes
repeatmg the recordlng the defect tnformatlon and the recordlng the
management mformatton for every recordlngi opEratlon and recordlng a

25 last recorded temporary defect management mformatlon and temporary
defect information in a defect management area that is present in at

least one of the lead-in area and the lead-out area.
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3 The recording the |ast recorded tenporary defect information is
performed during finalization of the disc according to an aspect of
the invention. It is preferable, but not required, that the
recording the defect 5 information further includes recording
information indicating a position of a defective area of the data

area contai ni ng corTh& i $£4t 18 d t r. fect
I nformati on; rgcor diéﬁe I nf gr@%gtél on ri %ﬁ%aﬁ‘?ﬁ&bﬁé’ ﬂggé!'ﬁ%wgﬁ?nés
repl acement RLEQIME 8Wiﬁ1@ finalizationiof theedisoraccbedidg te ahiaspecesfpe as

. N : . hect o
t he tenporary information; or sequentially recording t
tenporary def'gg%tl?oﬁ#‘orrmtion in a tenporary defect information area

I ncluded in the tenporary defect nanagenent area, starting froma

start of the tgnﬂbiﬁé}:{rﬁ{tﬁébl@?bui géﬂ’gﬁﬁng%tgggﬁg ﬁj{% r‘%"%{%'ﬁ%@ﬁ‘?g%{&p €
but t i.red, tha e recoral alla RS s
clcj)rrppios e;%gg:ﬁﬁ@ﬁmﬁﬁpniu'ft@@rdﬂ_aluﬁgw ﬁ@rd@gs?feoarﬁ}a;!grggdélgamg ? rfs:t:bﬁ of
t def | .

tompor ary defaat nneamedl tierdla U BPh Bl S e Siing shgate, as
tenporary defetemposyereftctimbanatdn;oBceidRy irﬁ@rﬁ%tﬂjd‘lﬁdg%g%@rthe

anot her aspect of the present invention, a Trecording an )
r epr oduci ng 5’{5’6&‘9&%@ ?%Pﬁamew aneaawhichds iarayihsditute dor e defective

di ng/ r egag ot an. (eads. data from the
i sc. and o onedibdietelitah IRt ClintBa0h. 8 of el S iRbithe o
ecord dépectempatary weféatinfoeatich irga térapdRIrg devddteiformatigsarded in a
ccording,to a.recordi as

ata area of.the, dis ng operation,
t enpor ary de%rb@é%d@?cﬂmf'ﬁa?mﬁfaﬁyﬁ;?:‘f‘%éﬁil@@iﬁf?‘sﬂgﬁ@@b Saim‘aﬂwnd&aﬁml '@e géﬁ"ﬁﬁt
that is presepthd 8&f, if ead-in are _
area of Itohe di sc,@gﬁrﬁlortbgar egg?g]fnanaagerfég’ﬁt i nformati on for managi ng

the tenporary defect information as tenporary def ect management
i nformation in theigBrgferails, biéﬁ@&requmdagm’tﬁhe recarding management

information comprises sequentially recording the defect information in a
15 temporary defect management information area included in the
temporary defect management area, starting from an end of the

temporary defect management information area.

According to yet another aspect of the present invention, a
recording and/or reproducing apparatus for use with a disc includes a
C 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 according fo a.recoi‘ding operation, as temporary defect information

ina tempokaf'y'deféct ménagemérif éféa‘thaf i'sf pﬁres__enkt in at least one of

25 alead-in area and a lead-out area of the disc, and to record =~

'—fﬁanége'mé:ﬁf lnformatlonfor managlng the télﬁipbréry defect information :
as temporary defect management information in the temporary defect

management area.
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4 1t is preferable, but not required, that the controller controls
the recording/reading unit to record the tenporary defect

I nformation and the tenporary defect managenent information in the
tenporary defect managenent area for every recordi ng operation, and,
during finalization 5 of the disc, to record a | ast recorded

tenporary defect i ' I e enpor ar,y . def ect

managenent i nf or mlaf'plg g’:ﬁgi@rr]étggﬁeg ecc? re@ﬁéfgéﬁ%ﬂbgggggo ri%qxpt?/cgs ﬁfeesent

in at |east o®eording/feadiregporit to acead tHeneénigiratyedsie eUihfethadionfardd We
to still another aspect of the present invention, a

di sc. Accor di - ioR §
i IOS(r:ec _o(r:gio:lgh%_ngm &4 MarageneH iafogmation ithedemporary defect
recor di ng/ r easirdgeniéit arbS3br é\gerq]'ﬂr%(ﬁasrgi?lhaor)%a%n {aﬁyﬁgﬁﬁbﬁgg[ﬁ)ﬁrﬂ&? 3

disc; and a controller that <c e'record

record def ecof thef disemioi renordeg daslirecprdéd tempdairp defdiit ghfohBati@sardad i n
recordi ng operation, as

a data area Qf e. di according to a first .

first terrpor%rsy%&r g%‘ﬁ?'ﬁ?iﬂmldﬁgw maAnaaeasY infoymation &7 a clefect
managenent anemaybatertSrdd O3RN isi dhedntli f Cihn 8L ea
and a | ead- out argea of the di scl,s F{?’g r%é@rggrefagpgtnggémécfeaa(g}éha%grgﬁent
i nf or mati on #04 thealeeg-ong aree dfithe tiscenpor ary def ect i nformation as
first tenporary defect managenent information in the tenporary

def ect secon fect information

egar ti ng. 20 coocnediBhe bt R o e B berl St oo &

(;"C,]g:or di ny t oreaosd Bpparatee feh ne: wie @aﬁé@mu@%s%ﬁ%%ihgﬁpé’&iﬁgmgitt
e n o}

ect inf ozrga ion in the tenporary defect nmanagenent area,
record defect?@ dneata on g seana daia frose thrdisgl and ereeontetienthat

oot o Ao IR0 BRind WY ML RGO
Descri pti on fost date, Bhioh ingscorded in a data area of the disc according to a first
recording operation, as first temporary defect information in a temporary
15 defect management area that is present in at least one of a lead-in area
and a lead-out area of the disc, to record first defect management
information for managing the first temporary defect information as first
temporary defect management information in the temporary defect
management area, to record second defect information regarding
20 second data, which is recorded in the data area according to a second
C recording operation, as second temporary defect information in the
temporary defect management area, and to record defect management
information for managing the second temporary defect information as

second temporary defect management information in the temporary
2 . defect managementarea. | ... .. ... .

- Brief Descriptiori of the Drawings * ™

FIG. 1 is a block diagram of a recording and/or reproducing

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

apparatus according to an enbodi ment of the present invention. 5
FIGs. 2A and 2B illustrate structures of a disc according to

enbodi ments of the present invention. FIG 3 illustrates data
structures of the discs of FIG. 2A and 2B according to an

enmbodi ment of the H@ﬁ@ﬂ\tadd’ﬁéﬁﬁds‘?ﬁte%trﬁbﬂf‘es & N ehc%h{@m ﬁ%l SSt rate
data structures of a defect managenment area accor odi ment s

m nte of ther l@seEt inventibm.at es recording of data in a
of 1 e preserRmbadens ’ to an enbodi nent of the

data area an [oF=14 ccardin
;fggen? i nvent i an:‘ﬁ ééfflusz[@t E Al tPTqu%ttF%gﬁcéﬁff@ﬁr ag@ﬂde??)of
t enporary defaebrdihg td ﬁﬁ@nﬁ@éd:%nf@ﬂhé*ﬁr%@ﬂ%ﬂ; accoraing

nmbodi ments of the resent invention | owchart _
|G| | 3st ratPng a def e@é frAthrgagbrtD tostrate datammmmgsmaamf@afoodl ment

fl har t |IIustrat|ngadefect
g;n;ggrrg:r?sﬁ@ | éﬁtg%ggré&%%gog?%§%aﬁ&t?@%8ﬁ§dﬁl the Rressint im@ngieas ent
i nvention. Best ndé, 5@MSQ’été$’ﬂe@@rd1HQ of atd FﬁVa?GéérQﬁ%tgeah@é %ﬂﬁea %ﬁﬁére

be made in detail to the present enbodi nent
P(rjl\\llvent i on, efERHIFLOHINGAR 8n W@Odlmamtolfﬁlaanrasant |heeﬁﬁbraccorrpany| ng

| like elenents
hr oughout | The. embad oants die HISERleEudasr Elurediob anporeey o e a
t he preseént lnfomnatmunTBFme‘ and TOFLIH1 hbsoringUub&mbddifents | gfsﬂ% oc

agram of a recording,and/ or reproducing apparatus according to an
gnbgdl ment of Efsr?é‘tﬁﬂ g‘@ﬂ‘f‘ I nvention. 25 Referring to FIG 1, the

recordi ng and/ or r C recordi ng/ r eadi ng
unit 1, g cont r ol IFgrg %ggﬂa‘ggﬁ&ng?r{)u?’yéﬁnb%hdeé*gﬁé'%?%ﬁ"?{awg unit 1
records dat adeeprding tecariempodimhernt afthalpresent invention.

FIG. 9 is a flowchart illustrating a defect management method

15 according to another embodiment of the present invention.

Best mode for carrving 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
C. 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 recordmg/readlng unit 1, a controller 2, and a memory . 3. The
recording/reading unit 1 records data on a disc 100, which is an
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 controller 2 performs defect

management according to an embodiment of the present invention. In
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information storage nedium according to a first embodi ment of the
present invention, and reads back the data fromthe disc 100 to
verify the 3o accuracy of the recorded data. The controller 2
performs defect managenent according to an embodi nent of the present
invention. In 6 g e. the shown enbodi nent, the controller 2 uses a

cord n the disc 100
R pr bdet er mned aareBOimiehe el BE » SebS GV aRer i medhech 1<
verified to dewdich datids eetordod onetherdisot 0@ sh Sﬂio%terhﬂm@& B&ta M\Rits?

troller records user data on the 5 disc In units o
E Qﬁofﬁ.”néoopaﬂgﬁhsr?&cum ofdhe fr%d?ﬁéiateméodaeetetecua aefkaot idethect

o, 212 {1 reonodRiaRd e Aol g el e SETAST

exists. After the recording t data |

d unifscofratomimg b eralt 05 CaiE FerfidaOomit le@é‘rd% dsef
control | ef 2dAcetilis e olrar defeect i nformation and to

100 as te
Srores roePRTRANERCHT o B oo SPRfus et o ooy s 1
the —amount dbfectextor ek MOTIEILAG heAoRPR ML EHELALMAPF Tl Ve
the controller 2 records the store ormati on a
i nf or mati on B¢ €9reroller 2creaes informatiohéhatdndicdisas positiah oPthd S a unit

Fecordi ng. veeRecg s oL FBRTES 108 2 e inasn darardnametorend, a
recordi np opstoads the dradicdabhthdraR) ASRESInfdrhaMahGh tﬁe]fh 8‘3:3109? st

nto the recording and/or “reproducing apparatu
E?S?Seh on #MHeugt @Ethfcﬁsgreanafqrﬁetonseac}m aprewenmnedtle\f/émﬂ‘ﬂet he

ding a r ar.at ring the 20 recordin
opor at | on, oy HallePBICtl 1he SRRBHIBT gtk oP distec dnoumation ogdner al
data is recodldedoand verified several ti nes. Def ect |nformat|on, _
which is obtained using the verify-after-wite nmethod, is tenporarily

Here, the re.cording operation is a unit of work determined

15 according to a user’s intention or is a 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 and/or reproducing
apparatus, data is recorded on the disc 100, and the disc 100 is taken
out from the recording and/or reproducing apparatus. During the

26 recording operation, data is recorded and verified at least once. In

C‘ general, data is recorded 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 recordlng
25 and/or reproducmg apparatus |n order to remove the dISC 100 after
T recordmg data the controller 2 expects the recordmg operatlon 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
30 100.




in the nenory 3. Wien a user presses the eject button (not
:Lgaﬁﬁ of the recoréing 25 and/or reproducing apparatus in order to
renmove the disc 100 after recording data, the controller 2 expects
the recording operation to be termnated. Next, the controller 2d
reads the information stored in the nenory 3, provides the read data

. . . . _ di g
h cording/r I he recording/rea
Lgi E (13 '[g recorg tlﬁg@r%ggktggé g%gﬁﬁ{ﬁ%t |§%Eq§® '%6%?"@9“1&9 (t'ﬁeno more
recor di ng of dp@avibhetraeodednl @ disc ¢00RInetiReE disc €00 IS %@ﬁ@a"zgas‘a

will be recort

he, di 100 and the disc 100 is to b
finalized), ﬁ%goﬁﬁﬂﬁ?@ F’le‘?%gésﬁ?é’c reRedefesb bifaimatins and the

i nformation ashpo to%f@&rrﬁéb{agé%ﬁﬁfin BHEAG dLel FabLgn Ln, 2
def ect managemar?t |@léa}?(ea 5 of the di sc@@%@_ ﬁrl ng rg{)’[ﬁ%&?ﬁ'gﬁ &R At
recor di ng3an@f e disgr®uci ng appar at us utilizes the defect et

I nformati on and the defect managenent information in the defec

orary def ect agenent area in order

o access the recorind 'eBBABIBE: Aaterchidt entbedoroteing ampenstue 5
recordi ng andfiies thprdufot inthrapBah %tn@sthaﬁe?éavﬂahggé;ﬂn&t ﬂwfor{h%agph%n

under st ood t hat tpe apparatus can be an individual~recording

r epr oduci ng Hl?p‘a‘? goPdamest érer agdnthe tgmpaary dgfeammqrﬁgeﬁqerﬁ:fﬁ.

2A and 2B il hpsf Fnaérﬁérﬁﬁéb@slértﬁﬁ rgé rﬁhﬁ u%l S(éag‘oo Wﬁlgggﬁﬁ%@a&({gr g
to enbodi ments of the present i1 Rventi-on.YSEl AN in

etail al®i n@rmsrca‘ca)ratdrdiygrandii/mepﬂm@ﬁ@éﬁéé@msoés ghéxfanj}‘??i@_aﬁ'iﬁg a
gecord | ayer. LO. Thte gi c 100 includes a lead-in area, a data area,

and a | ead- SHMdgraigo 'Fﬁ%t ERRNFRHPcani ke apdedidduairesnrdinger p?rtfof
[ 1 Sdeki " [ ed . in an outer part o

Eﬂg g: :g 108'.%prThe h at%gbgl%g%ﬂdéag%g@ghﬁg %@@\%Défd?df'ﬁ'gglaé’é)@fﬁ“Hs-ar ea and
the |l ead-out area, C 20 and is divided into a user data area and a

spare area. FiGs. 2A and 2B illustrates structures of the disc 100 of FIG. 1
according to embodiments of the present invention. FIG. 2A llustrates
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-outarea. 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

C 20 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 for a portion of the user
data area having a defect. . The spare area serves to compensate for a

251055 in the recording area due to a defect in the user daia area, O the_
aséumrpt'ib“ri‘_ that défecfs may occur w-ithi'n' the disb 1 OO,”it is ;:;referébie,
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.
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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 replacenent area for a portion of the
user data area having a defect. The spare area serves to conpensate
for a 25 loss in the recording area due to a defect in the user dat a

"L pref or abt o, BAE NupaEd d A HEHIREHG tehiPeenButnAbensy;

of the entir&00atsingaapaebd I@E/eﬁsl’LGJ gha ¢ 1104, leé@-u‘i BPéa %@étﬁaéréé
amount of data can be recorded on the disc 100

i |l ustrates a¢gomuier @wr%relwéenaﬁlbfcforr@pdémﬁlm lmr@farmfsbe fit€10
having two reeardl|d\aY 0% hs itk @th%afgspgxﬁf ﬁﬁe gﬁﬁg%% ﬁi,ﬁgera#at he

and. an outer area‘are sequenti al orne

first recora dtaH:yared,@ntica lcad- mma@éa ReS seqberitily fibmadd frakethelSdteN SO,
an outer area ﬁ_tdata area, and a | ead-out area are sequentially

forned from Q"HEOB e5ecqns FeChid laner kb the secandrecaydiayen L dnnare
second recorghd amlaﬂe]iﬂb@}g%e réadrh- I@"é’?ldé(&é@%f ,&l,(i[glgi/ﬁ' tbﬁg&% n—ﬁkf}'er

disc 100 of FIG 2A d- out rea 1S presen
partof the diree idpéesti Be ABer padof tres dtsbaOOObeRiGlQB offhkt fg, theB has

' whi ch dat ~ ddstartlng
rom the | edied 1OQREETH 28 esrah kb Srask Raf QI dnhich data
continuing tewefdbd et tf?ém%@"f’eé?fmté}@afdfrtﬁéfanEfQ'QE diag&fﬁg?da“d

(€ont| nuing fromthe outér area of the second recor 0 the
t-ead- out ar e@r@ﬂutﬂ@etomd)ﬂw oeleorckd alyibie first retoed tayer&Oaaaa is

d f d |
2“)821? rerent :[soccg) ﬁp@ fr Q‘%g’% arg%“é @'b%§%ccgy£rg§05q évebﬁééeﬁ'ﬂe bet ween
t he user datl@a@bﬁ&aﬁi&oﬂh@ de%@ﬁd@é'éoréﬂﬁy’*’erﬂ.nﬂ befagdte 4rB8 idaRdtt ta

area and the outer area. If necessary, portion of the user dat
area may be {9§agh®d the segasd |%¥%$é06ﬂf‘@d-1 Specifically, nore than one
spare area may be present between the |ead-in area and the

15 In the embodiments of FIGs. 2A and 2B, the spare areas are
present between the user data area and the lead-out area and between
the user data area and the outer area. If necessary, a portion of the
user data area may be used aé another spare area. Specifically, more
than one spare area may be present between the lead-in area and the

20 lead-out area.

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 defect management area is present in at least 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
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20 lead-out area. FIG 3 illustrates details of the structures of the
di sc 100 according to an enbodi nent of the present invention.
Referring to FIG 3, a tenporary defect managenent area is present
in at | east one of the l|ead-in area, the | ead-out area, and the
outer area of the disc 100. Also, 25 a tenporary defect nanagenent

' i te; f | ead-i d the | ead-out
area. In gendinon ARSI B Ppisrets el cdniud Faa Bl Agvaleracesiig  ne
disc 100 is needatiel gemeralljatesideedtedgrefbudlye8coradedtat WHdBhkon

includes the structure of the disc 100 for deféct managenent, a
posi tion 30 &eYeHaYrerordsd fata shanggreerardingitocn aspedaftnt i s
perfornmed, anpgyehtich Position and a size of the spare area. In the
case of a wite-once disc, new data is generally recorded after
previ ously recorded data when the previously recorded data changes

accordi ng3to an adpgeneral, wien awiserisilomded fitd & rgeORN MY/ rephbBiiciAg di SC
as t hat ™ shown

Is | oaded in ecor di ng/reproduci] appar at us suc

in FIG 1, t g’pgb%%{?at’%%ag%ssf@&f%'nﬁ%&ﬂt feapraatusreadsalatafronhe
| ead- out  ar ethefeddip 8 ande lrd! ! isd the disc
100 and record data on or "F ead %adtjga?%ro@%rt?ﬁggﬁlsscc%q%gagﬁwmﬁeg?wif
t he anount ofC BENRgedbe difsd! Gthamndheedmddidta car@acad dats freasES dide

wrtor the T odd nolBivePRERIhe Bhdgtt of GRS Orsbin T edend-m et on-
@I;—oposesui enperedses) afietderTRa aesmsHt dr@f;é’rﬁﬁ’%fﬂ % nggftﬂpé'?)g’f%r%ﬁcingn d

fect inforn}mion. The terrporare/ defect ndEnag trron
the tenpor ar §' diectfterithe lnading ohtherdise.e cheatedingly, thet prasentinyergdect

I S managenen IS | d.in the |l ead-in_ area and/or the

| ead- out arféré’?’bigété%‘@f’%@ ggéeg?gmﬂe%%t 'ﬁ‘%f@ﬁ@%@é@éﬁmn%@@m i on,

the defect defectinformation. The temporary defect management information and
the temporary defect information are recorded in a temporary defect

15 management area that is formed in the lead-in area and/or the lead-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 .
C 20 position of a defective area of the disc 100, and information indicating a ‘

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. ... - o T TR B

According to an embodiment of the bfesént ih\)‘en'tibn, 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 defect

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

RN AT Een
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managenent is performed using the linear replacenent nethod. Thus,
the tenporary defect information includes information indicating the
20 position of a defective area of the disc 100, and information
indicating a portion of the disc 100 that can be a replacenent area
for the defective area. The tenporary defect nmanagenent information

i d t t he 1 def ect inf ] i ncl udes .
| nformat i on SEIT DUPTHRIGTHED BHHe T At N ot SAIe s RO Nar y
def ect 25 i nHafawRidoRted éurﬁuﬂf%é%in%gpggﬁﬂmﬂohﬁd%ﬁoﬁﬂgﬁgﬁ?ﬁ@ém%éhe

present invention, the ten]?orary [
t

i nformation an
tenporary defeilacempaig@ieant The iempatary slefestdnforvaticled1dndugesi ne a

di ' . t def ect t :
el udes t enfiamtyERYRadgS at BT Ring B &g PENIRRI G cc
i nf ormat ion #kcording dpergtinady and nfdehaton rédramata ARSpl&emBat 888Sas

I nformati on regardi na@a defect occurring in data recorded during
recordi ng opErReERY @efeshinferataliondt 1o Uithpdr Bpdgmporaysiefeenent area.

The tenporar ' ' ' [ Lon. regardi ng a
defect occur ﬁaﬂgb?ﬁ{% gtg Légr @gyrc%gc}g@&; roip%laltgﬁg%tc'ﬁ%@‘{lé%}lnggg'ﬂﬁ?r?%%oﬁl and
i nf or mati on #@géat.diTie emEphacésfeot manegearnt irdopeatady#0et iicludes

I nformation #1. Further, .the Iegfporary defect nmanagenent area

i ncl udes t enpyfesRPENERformatiegdRE Aarasing theteaporaty, defect The

t enpor ary, defgsindiRpagegnt i nformation #0, #1 includes

orrespondi ng i nformati'on for managing the tenporary defect io
information #0, #1. If no nore data can or is to be recorded on the
disc 100 or if a If ngenorgodatamen amanto be reewrded omthe dist 400mrifree di sc

100 (i.e., the djsc 00 eds tq be finalized), the tenpgrary defect
i nf or mati on ll’seec,réiroc?édwljfﬁvar{gﬁ%r‘?cé%g@%rﬁp%@foé‘p eiqﬁcoﬁﬁgl("r%nﬁ?r%’écand
the tenporarypelpbess tolbe RRARARIVERE teR{IAFaBL A8t iRAFREBNIrBcbidRd in
tenporary defect managenent
the temporary defect information area and the temporary defect
15 management information recorded in the temporary defect management

information area are recorded in the defect management area.

A reason for recording the temporary defect management
information and the temporary defect information in the defect
management area (DMA) again will now be explained. When no more

(, - 20 data wili 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 lead-in area, thereby
enabling fast reading of the information recorded in the disc 100. Also,

25 itis possible to increase the reliability of information by recording the
defect rhanagem-éﬁt' ihfc;r'méﬁ'c;)n In apIurallty of ér'era;'s'.. - a

In an embodiment of the invention, the defect information

recorded in the temporary defect information areas #0 through #i-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




informati on area are recorded in the defect nanagenent area. A reason
for recording the tenporary defect managenent information and the
tenporary defect information in the defect nanagenent area (DVA)
again will now be expl ai ned. Wien no nore 20 data will be recorded on
the disc 100 (i.e., the disc 100 needs to be finalized), the

tenporary defrgebrdey e

i nformati on, which are iupggt g@@@?agﬂ?ﬁﬁghg% {%%@tl{%r

def ect nmanagdRRMatipran dhie DIMA Hedny the faratizatimer 8levdisenabl i ng f ast
readi ng of the information recorded in the disc 100. Also, 25 it is

possible to incre the reli b|l|t I nformati on by recording the
def ect managenent %%gtao'p ' YH'SQ é‘?‘?qr@”&fcaa?a@ﬁﬁo"ﬁﬂv@r@i dozen

erbodi rent ofGRel is@@‘l’éraﬂﬁﬂde&%lé'ﬁa?ﬁtciué?&‘){e’%l% QR oGP LA 0. L he

tenporary def i nformati'on areas #0 throug Iat|ver
recorded fn ¥ @Wa%arnéefwt mamagenent orioanatiort#i is 3ecdriedehag Gour t
is sufficientyb fornatlonf mthe |ast 11

fect
recor ded tenpor %rhli %ngt ectargeﬂlggwﬁg BANAC Y WA e mrarudelest r ead

i nf or mat i on ln‘fotrhetldbl\/#t @%t@l@ieﬁhet’lfn*sf?@beéé’déé)ﬁlso eﬁé]’%,lﬁlg?éterla%q or a
hi gh-density di sg with a recording capacity of veral” dozen

i s general |y ngyy Bfenmation lﬂll@% of clustesb It@cladate mmmmtmhaahemaS
whi ch tenpor imifh ornat ecor.ded, and
four to ei gﬁpyc us &gl}%?gﬂg gt £l q glugler a?'ﬁ%?qgi' ﬂhﬁl‘%ﬂ%@ Ridhary
§Ef ect ihf otemeporany difdcs nrrfemaitttﬂrpkn i Us® sbPeeRBUS C Althtd) SnAROR! | ¥

ref erabl e taﬂ, co d%fwlnfornatlon In units of clusters to update
i nf or mati on WRERSA %@rﬂtﬁ?ykqodalpf%fﬁrablbﬁbpetzﬁrp@ru:e;‘lta)f(ttheldtser

o o ey Bbothe, oo VBRERL Koo AT |5 1

several KBs. A total anpunt o

preferably aisguired tpeecemitteo'fporany defet infoanaticn B déﬁ@féfé'r?tﬁ th&or
ur to e uired to récord

i nst ance, ht usters are
t enporary deﬁ E}crpq%ﬁpdﬁﬁﬁfd 'g‘it &fef e fhabeadrg hgteeﬂetig and the size of a
15 clusteris 64 KB long.

- A verify-after-write method can be performed on temporary defect
information #i and temporary defect management information #i
according to an aspect of the invention. When a defect is detected,
information recorded in the defective area of the disc 100 containing the
C 20 defect may be either recorded in a spare area using the linear
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 management area (TDMA) accordmg to embodsments of the
25 present mventlon Refemng to FIG 4A a temporary defect
management area is Iog1caliy dwlded 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

30 from a start of the temporary defect information area toward the end
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informati on regarding a defect is about 8 bytes long and the size of
a 15 cluster is 64 KB long. A verify-after-wite nethod can be
performed on tenporary defect infornmation #i and tenporary defect
managenent information #i according to an aspect of the invention.
When a defect is detected, information recorded in the defective

R St S e
an area adj agen{TODS Hreardafee@bhiAly récoie8atydingYrd e ShaHRITINgG
repl acenent nethod. FlIGs. 4A through 4D illustrate data structures of

a tenporary @EPSEaTyAsiegenanagemen infopwajionacen thwerd theamddtienait s
f th 25 ' | ' ] def,ect
o e 25" b AT O B O, oS ASIPBE, R

defect i af ofliXDE G2 evressponddo dehpoRey defect @ifofrhatiN IOFIEIS, TDFL #1,

i nf ormati on . ,.Tenporary defect information TDFL #O, TDFL #1,
TDFL #2 are ?éﬁﬂeﬁ% Tgspgch rded in the tenporary defect information
area, starting 30 froma start of the tenporary defect:information

s, Lovar e Sraqnlel e RS I R s,

information TDDS #0, T are sequenti y re
starting fromgcalyaividefl inthdwotpamsoa derypdefrg defeatiafematibn bréaArak on

area toward the end thereof. The tenporary defect nagenent
i nf ormation %‘?55%0%3’ dPRY5E mANagemen mr}%:%a%‘é‘ ettt &8 1§ klerfér ary

géf ect ingor Weiﬂér,g%%eﬁgena@ﬁ—reﬁérding IPfrbritation BoREGEH !réS/ry defect

eferring to FIG 4B, a tenporary defect nmanagenent area |
| ogi cal | y di {iifersaation araawendtiet temperawedectirpadagenent infarmationcrear ea

and 2, L ermolaRt el RS AL ke PR RS Aot A
tenporary defAct In detail, temporary defect information TDFL #0, TDFL #1, TDFL #2
are sequentially recorded starting from an end of the temporary defect
15 information area toward the start thereof. The temporary defect
management information TDDS #0, TDDS #1, TDDS #2 are sequentially
recorded starting from an end of the temporary defect management
information area toward the start thereof. The temporary defect
management information TDDS #0, TDDS #1, and TDDS #2 correspond
20 to temporary defect information TDFL #0, TDFL #1, and TDFL #2,
C 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 #‘i ; 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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informati on area and the tenporary defect nanagement” informati on area
I's not the sane as the sequence of recording information in those of
FIG 4A In detail, tenporary defect information TDFL #0, TDFL #1
TDFL #2 are sequentially recorded starting froman end of the
tenporary defect 15 information area toward the start thereof. The

t def; [ ' . S #1. T 2

ar o soquent | o Ty o aehae St T heRaaehend FGvenar rORA

def ect managéitetuntainsfocoredspomdarepait ofthictte réﬁyadéfe&mraﬁ@berg@ﬁ? S
TDD:

tenporary def ect n nt information TDDS #0, TDDS #1, an

#2 corres pondf‘ef(éﬂn?gg@ Zﬁﬁrﬁegﬂ Prddhedemparay eefed infopmpatico TDFbEET #1,

and TDFL #2, TheasRfdrh i - El respondi ng
tenporary defect inf qr@?gg&gﬁgﬁt@gﬁ%@gﬁyﬁﬁé&% g%ﬁﬁbr’g?‘rent

i nf or mati dn &pEeappeding phirioiftioe berhporary defext earagepasdiinGrin@fBRr ar y
managenent | I on recorded in, the 25 tenporary defect nmanagenent
area (TDVA). w%%f"qtgﬁﬂﬁwwrﬁﬁﬂéﬂ@ﬁwaggﬁ SRk #2n TOMA #0. TDVA
#1, TDVA #2 are sequentially recorded starting fromthe start of the

tenporary defect RRASERFROFIE 40T &npAvArd 88 &R k&t thereof .
The tenporary rranagerren?wdii]nfmrrat i onE’TDIVA #0 con?am%lf%%rrespondi ng

pair of the ERFEEMNt ager b Ko 4 Granvargspondingrie opueaiyateféEDS #0 and
t he tenporar ' t.Lon, TDEL #0. The tenporar .
rranagegnt i#gﬂn%ﬁno%ﬂﬂgrﬁ\'ﬁﬁg@%gﬁ%%wagegkﬁnl-é‘?ﬁﬂﬂgﬁ agapPaitoft he
enpor ar yo deinfarmationag enedriesgdhdMdRIMtaARanEde ARt H’f@grﬁ%?.r ary

efect information TDFL #1. The tenporary nmanagenent | nfornation
TDMA#2 cont aiGFereedin ferappiang Fatpop Alanagement areanjurtdng seafiente of

el Tl T T S RO S
managenent ameaagémenGnfd@atioor TOMPOKGL TNV ATHVA #ebREsequentially
recorded starting from the end of the temporary defect management
15 area toward the start thereof. The temporary management information
TDMA #0, TDMA #1, and TDMA #2 contain a pair of the corresponding
temporary defect management information TDDS #0 and temporary
defect information TDFL #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
Q information TDDS #2 and temporary defect information TDFL #2,
respectively.

FIG. 5 illustrates recording of data in a user data area Aand a
spare area B according to an embodiment of the present invention. Data
25  can beprocessed in units of sectors or clusters. . A sector denotes a
minimum unit of data that can be managed in a file system of a computer
or in an application. A cluster denotes a minimum unit of data that can
be physi_ca[iy recorded on a disc at once. In geﬁeral, one or more

sectors constitute a cluster.
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informati on and tenporary defect nanagenent information are a pair of
to information in a correspondi ng tenporary nmanagenent information
recorded in a tenporary defect managenent area, but the sequence of
recording the information is not the same. That is, tenporary
managenent information TDVA #0, TDVA #1, TDVA #2 are sequentially

recorded starting e rar fect agenent 15
area toward the SEF&%%"%I’%Q@ ggp;ge%)'&gg%gﬁ%pgpmg%hgg@ﬁéﬁpg?ﬂpa'rcggt I on
TDVA#0, TDVA$4ctoandrREQMYAR At 8Bt is n BRid oRh diSewkRléE aSRRIH T data
tenporary defect nmanagenent information TDDS #0 and tenporary defect

i nformat i on FoPLPgecordash; Anvaddngss furdatesinedhePhysine saeter isctalled

managenent i gf ' O Q;@h 8 | i

TDFL #1, andg al r'%%t he cgré? spoiﬁ%&@gﬁﬁggﬁf/&éepé@[ﬁ%'ﬁﬁg@ﬁgnt
i nf or mat ion T@DBe#Ramaygbd innpileaystaeieah dpplicatiad.i oxh 28Hlest Zor
respectively | | usﬁ rates recordi ng, of data in a user data

. [
area A and ad®%€§ P%E'@Q'Oﬁ 88¢ler i ¢Rllet @ leHicahBReiPRBHMDES (kBN).present

i nvention. Dgka re@&dﬁﬁ?rgﬁ?o&fcﬂf@eéﬁﬁéja{% éi{]yhta?s @t %ﬁS%ﬂriﬁ F9G. flusters.

A sector denotes a m muni t~ of data that can be rmanaged in a file
system of a deiepts the recording positapbf datkiuwsing ARINsied whenatesrding

i ni it of d .h be. i cal | or ded di t
once. I ger@fion KRS 1pfrbe et B S anetade @ U Gees i3 Ther e
are two foypegorfpufefof BhEppRcidPhE@theSS&ittn 8Ndat 5 i&ab uggup;t%i- 3

he physical sector is an area an a disc where a sector o _
6 be recor dedN. Ahhedelptienrsiip betiveercen AGN aied pHySNdalcharged by ias

|led a physj.cail er, (PSN).. The | ogical sector is a unit
'h whi ch dac corifeen 258 Y e RRR bkl b e B ST batE B fon. An
address for thdefiec0mgohtamd Hdbfcth ah8@ndhitibPp&aitibeéf fedP@ingatgect or
nunmber (LSN). A disc recording/reproduci ng apparatus such as that

shown in FIG .
Referring to FIG. 5, A denotes a user data area and B denotes a

15 spare area in which PSNs are allocated to a plurality of sectors (not
shown} in ascending order. In general, each LSN corresponds to at
least one PSN. However, since LSNs are allocated to non-defective
sectors in ascending order, the correspondence between the PSNs and
the LSNs is not maintained when the disc 100 has a defective area, even

20 if the size of a physical sector is the same as that of a logical sector.

In the data 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,
returns to the start of section 1001, and checks if the user data is

25 -.;, appropriately recorded or a defect exists in section 1001. if a defect is.
| .. detected in-a portion 6f 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.

15
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detects the recording position of data using a PSN, and when
recording data on the disc 100, the entire data is managed in units
of LSNs in a 10 conputer or an application and the position of data
is detected using the LSN. The relationship between an LSN and a PSN
is changed by a controller 2 of the recording/reproduci ng appar at us,

based on whet her h IS D contains a defect and an injtial

position of recor M ﬁ‘g tgglr corag\rgeqqqqg@tugdeecp:@s user data fpieadion 1o

data area aneetBrieroth@sstart ot 2e ragld ocated
ot BB FOGY, @fhd éhd&ksgb}.é?ﬁélstn% c?atgé

to a plurality of sectors (not shown) In ascending ord
general , eacHrQPSNYd@ﬁEJEC@iﬁrcﬁdEfEChEXISlSeIaﬁectme 1P8RL  Haveefect issi nce

LSNs are all efectij.ve ors i.n ascendi ng order the
corres ponden{g%@tg?%dﬁe% %%ﬁEOWI\%eCQRH mﬁﬁe hegrrtipg '%a‘?s'ﬁﬁ?%da@%éﬂf

t he di sc s100#Rasl iaedifes cépluCeMERBE? @Mﬁésﬁ&)dtﬁg wee@c%ﬁzqé f R Ca'
sector is th% same as that of a |O?I cal sector. In the data area A,

secti ons 100t G $REgHeado7 Faeiher slefentddiotrd remlacenant #3 afe dat a in

whi ch the vegg Qr e ecordl n
apparatus r eCO%!%gé’%?@b 5 féﬁngségcﬂ] @S‘TBCS%EL ar?%&ﬂrﬁs heshRane age%[ﬂﬁ of
secti on 100lLrespadtivdigcks sef:t:@rhleom&é defdok dbss Aot 8BRIIOMd alFctive :
recorded or a defect exjsts in section 1001. If a defect is detected

in a portiorP68 'S&CL 0§A'9DEtEE. ¢ he portion is designated as defect
#1. The user data recorded in defect #1 is also recorded on a portion

g; at he gpare ar em@redé?ﬂiﬁg é@%r&ﬂeé re 49 finfbhf ﬁ@gFf%ﬁﬁﬁgec%{ﬁ& %' ch

recorded i n def ect rewittenis ca
15 z Next, am;?cm@mgnagpasacmmsrmﬁnrﬂsoungfeﬂOd:am temm@ndyﬂeétOOZ

proper iy ?eiﬂf%a%&%b riefln T earey dulef Grnagemen pros weeact | <
gg} ect ed 1 n racoig BPeritioRHH isUkptLR toldif, Rftet HRrdDrdlRgHaat ed as
verifying of data to section 1004, i.e., when a user presses the eject
15 button of a recording apparatus or recording of user data allocated in a
recording operation is complete. Also, defect management information
for managing the temporary defect information TDFL #0 is recorded as

temporary defect management information TDDS #0 in the temporary

defect management area.

C 20 When recording operation #1 starts, data is recorded in sections
1005 through 1007 and defects #4 and #5 and replacements #4 and #5
are 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. If the second recording operation is

grytegt o e s ant G o R Dy iRyt L EUT T LTI B T LR I PO DR R

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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5 #2. Likew se, replacenent #2 corresponding to defect #2 is forned
in the spare area B. Further, defect #3 and replacenent #3 are
designated in section 1003 of the user data area A and the spare area
B, respectively. In section 1004, a defect does not occur and a
defective area is not designated. to The recordi ng apparatus records
i nformati on regariGy 6dedrat 6BAllLstratdatarsiructures ef temnpgran dstet i ons

1001 through 1003 as te rar e i nformat | TDEL ' he
t enporary de'f‘@d'[“%ﬁ‘aﬁ%@%p aﬁjeﬂﬁ%\h—.%h 30P85‘§?§?9~,é'q%&% ringﬁt éfigth%s
expected to ﬁ%genf’lfntl\%ﬁtiéme FIEC PhIRishraitatng dakesirbotisrgofahfatmation 0
section 1004, e., en a user presses the eject is button of a

recor di ng apegeeding defeatdior di ng of user data allocated in a
recordi ng operation is conplete. Also, defect nmanagenent infornmation

for managi ng the tenpora (! r | %Ld ¥ ed as
terrporar% def ect %ﬁ%ﬁ%@#@%%%ﬁ%n%@% I'n %f%gf Iﬁgdr?g%?gﬁy
def ect managppEDtHPEGRaindOnitheatic e eagatdng defecat# othrédgistiar tks, defal.a

is recorded in sections 1005 through 10Q7 and def ef:ts §4 and_ #5 and
r epl acenent sthedntaimation rggarding defgct #1 fFHcaled the1RPSIIAR OL3A ALY ™M he
spare area B jn,.t : %ggqrg RANeich re&speshkeMe! v,
as expl ai nedwhﬁphé]&gétgﬁght@f)syansog@%ﬁﬁlsé 1 thﬁ%augh 1802%” f the
second recor#i porezpeded.i OThd mfdmativpeegadingdefed] #2 indicaies i ng
oparatus records information reg rditni%nadef ect s, #4 and as

@;mor arip depesition gf 8pAEe? dhwirispdelge xipisandiedoy é’#gfrﬂrb?% i on

contai ned in ' i i aieiat
Thereafter, 'gmgbqggﬁggmﬂﬁéﬁ#egPﬂﬁ'gﬁtqﬁﬁfﬁa%gggaﬁe@?errpor ary

def ect i nf or#&iridicatEbhe pbsition 0éaorated in whidhedefe gKigts awl st ect

.1 . .
management a;goes?iltion %f gLn area in which replacement #3 is recorded.

The temporary defect information TDFL #1 further contains
15 information regarding defects #4 and #5 in addition fo the information
contained in the temporary defect information TDFL #0. That s, the
temporary defect information TDFL #1 includes the information regarding
defect #1, the information regarding defect #2, the information regarding
defect #3, the information regarding defect #4, and the information

- 20  regarding defect #5.

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 #i specifies the starting and

25 ending points of the replacement #i. : =+ © s

Hereinafter, a defect management method according 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

17




FIGs. 6A and 6B illustrate data structures of tenporary defect

I nformati on TDFL #0 and TDFL #1 according to an enbodi ment of the
present invention. FIG 7 illustrates a data structure of information
regardi ng defect A. 5 Referring to FIGs. 6A and 6B, the tenporary
defect information TDFL #0 contains information regarding defects #1
t hrough #3. I, fi | ' M n,ﬁ{jleféadi cates
the positi onbgk?r%g%ﬁgrsefgﬂlt%%%%%@g$§§¥drﬁ%ﬁggiﬂgtgstgg&%ﬁ%he position
of an area i manhgementpreaxehadisc. #Thissprocess gentes ThEandaas $is€i on

di defect #2 indj the CT i It f ‘ i N wWhi ch
Gefoct 45 exiGretsand BrESHECR: anegrman: BRamatth h iR uisdndl: “4e
i's recorded. teforaff &Rt IR id iréghried estirsttdmpttagadefect he

position of an ared in which defect #3 exists and the position of an
area i n vhi ciranegeaeshinformationsintbedempararysiefed managsmeaes ee.
i nformati on TDFL #1 further contains 1s information regarding defects

i

defect informati ollji1 tenporary

i nformati on TREct®A 504¢ ifutieddtéeningd af aeticro803 durtde nijsc disdendt #1,
the information regar_di ng defect #2, the information rEﬁJardi n%é
defect #3, tneed ta Be finaliged. egansPRd anerd aresrersated WRTE NSRS on

20 regarding . #5. ' t 4 ' ; )
regar di ng de‘f@%&gﬁgi\%ﬁg 8&? %géédgamgoébré? é@%é?ﬁ@?ﬁﬁ@gﬁ%&%@gﬁﬁ‘gf'oghd a
i nter poi ndhdgemporsepdetatemndgemdnt infdenation byHe paweaver, if isr

efect #i specifies the starting and endin ints.o t def ect #i,
and the poi ﬁ?%‘i’erﬁmdrt@ﬁﬁ r?é’ﬁ@&%‘i‘%&%’ﬁ@‘%{ itﬂgﬁ%r%{en&
endi g Poi Nt ufnd REmbER! 8ERARBidting, I St08f Iioragd defect managerment
met hod according to an enbodi nent gly the present invention will be

described with reference to FIG 8. Referring to FIG 8, in action
801, a recording bygcioat805, ifbt srdpiermistddn achon SRAthalthe«liss apeLp dat a
recorded ac Ct%r tc)ié rﬁﬂaltlz%d? afliagts }ecgifeoce%t%imnp%rary defect management
15 information and a last recorded temporary defect information are
recorded in a defect management area. That is, the last recorded
temporary defect management information and the last recorded
temporary defect information are recorded as the final temporary defect
management information and temporary defect information in the defect
20 management area (DMA). The final temporary defect management
C’ information and temporary defect information may be repeatedly
recorded so as to increase the reliability 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 defect is
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

18




17 operation as first tenporary defect information in a tenporary
defect managenent area of a disc. This process serves to nmanage disc
defects. In action 802, managenent information for managing the first
tenporary defect information is recorded as first tenporary defect 5
managenent information in the tenporary defect nmanagenent area. In

action 803, it checked whet her .the disc_needs to be finalized. In
acti on 804, f‘?"? mapagemanhinfermption,2pd dhe toa temporanydefest does not

need to be fmi@,l,-hgtﬁjh afecdd ttﬁ@%s%ﬂ@’e%@@v@é?e %?lﬁ%ﬁqn‘g“téner‘porary

i ncreasing I ndexes given t e recording ope ation,
def ect i nforplafeotbmar[agemaitttréopnaﬁmyad@ﬁlm:fmaiﬁeammytdefaétorrrat i on by

1. Ho , d t d.that oth nb b df th
ndex 10t he SPRAICT ingiber gl ftouied ebe0G REEH AB on set o of

recorded data. In action 805, if it is determned in action 803 that

the disc yneeds tp|dQ kiaRvwartt ilastagig éaaerdé&acttrﬂaﬁegem)éndﬁteﬁfdd

managenment 15 information and a | ast recorded tenporary defect
i nf or mat i on a¢eordingderansiherenabedmant ofitheapresent inxeetion. THaeferring fohe

racordod ¢ oS aRy hardnd SbRFlanERARTIE PRer BT R A FRLi iy &

t enporary defigtetto fagiliage RN Nerifpatteriirit® ok lﬁmbﬁr%ﬂ}efiﬂ@ctlon
information in the defect 20 nmnagenent area . The final

tenporary def@2it M&geﬁ’@ﬁecordﬁdommﬂpar?%a veeﬁpetaﬂet%tr&t
C‘f or mat {on %?\thlr\@e FReEEdYan fsﬁe% He$fsc2500.0 Ih%%tnSﬁ‘?—)%Bt fife

eliability ta detection according to an aspect
i nvention. Atardroliehg ofdilGf YdaematGMWEQreaﬂaOMQntae defeqesd 9r med on
t he final ﬁgftgerrpor ary defect (grrent i nformation_and the final

a
tenporary ELVE RS FRWESA ta‘%é@?g g regorgledda s defctivagrea in a
invention. l{nfcd8b8ed cleh te 8 Q%S%EE%&E ared, '%'cré%@%@fcﬂﬁﬁér?ﬁoﬁﬁanon
managenent i nformation an final tenporary I nformation,
an area of tp@ntingto the otm‘ecttvet areadufdeitie replacement area, respectively. In
15 action 904, the pointer information is stored as first temporary defect
information in the memory 3 of FIG. 1. In action 905, it is checked
whether the recording operation is expected to end. If it is determined in
action 905 that the recording operation is not likely to end, actions 901

through 904 are repeated.

C. 20 However, in action 906, if it is determined in step 805 that the
) recording operation is likely to end (i.e., when the recording of the user

data is complete by user input or according to the recording operation),
the controller 2 reads temporary defect information #0 from the memory
3 and records the temporary defect information #0 as temporary defect

25 mformatlon TDFL#0in a temporary defect management area. In action

“ 907, management information for managlng 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. If it is determined in action 908 that the finalizing of the disc
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occurs and data recorded after the area having the defect nay be 30
regarded as being unavailable (i.e., the areas of the final tenporary
18 defect managenent information and the final tenporary defect

i nformati on are designated as a defective area) and the final
tenporary defect managenent information and the final tenporary

defect info : d | efective area. 5
mre o is a f o Bt MBYIRE 8D Q0T SRIIER Gl Ble MpBAREL AR NieRS S
accor di ng t oglrotthdhe eetrdingesperafion, tempoesigriefécthigfdrination Raf@r ri ng

to FIG 9, recordi,n aratus records user data in a data area in
units of da EQQW%GF%C?EF@%@%H'?fpvné?'?%?f%ﬁcf%’am%ﬂ (in action

901). In actHewev8P% istMRcHIBHd Bt th frﬁsgré Earf6d L8B4 Y9 nkSng
h ef ects. ? ?’ﬁe

verified to detect the 10 existence o IN"any area o
di sc 100.5 | nfodbei exiegiiat theenurobers serveto distihgiisM.sels deicgrigdatahe
area having the defect as a defective area, rewites the user data

ded in the defecti ea. | e a. te a
Fep acerent ar ea. Mo St K3t i BRS ARhien ohS e agian of e
def ective arths disel1008s hepHad RRE rétorded tARPSSE Yetakt idfé‘rniae“'t]@cﬁ?t ion

904, the pointer information is stored as first tenporary ect
i nfor mati on |AFkAéandmlagt eoerded smporanndefect manggemant irifermaatmked

whet her th i ian, Qs expect ed t d, Jf it i
et ermined 1 10 Scr a8 BBTOBH A B RS HAtRY THePB dBTedts not 11 kely
(gg6end, act irnasag@rmhent mfomgtiOBDSriA o eofeat ffhnadBnidpvayey eomgact il on

6, if it i}}dgtérmr{xlgd I n steE 905 that the Trecording operation is
likely to end'§fetect iip@nationeDF b anddisfgcionanagemest infenmation RBSp! et e

by user inpya9k ' I ration), .th
controller 2 ?gaggg? g%gﬁgrretfgade%%%\%ﬁ%ftﬁbﬁg{‘?gﬁr%eftp)grﬁe{' @ﬁ%ry 3
and recor ds date detegiionaaccodting ¢é ahrfspeonsi the i#eerarnt enpor ary def ect
25 information TDFL #0 in a tenporary defect nmanagenent area. In

action 807, mangg et T il e T el S ¥ o g1 2!
15 defect information DFL and defect management information DDS
according to an aspect of the invention. If a defect is detected from
those DFL and DDS, an area having the defect and data recorded after
the area having the defect may be regarded as being unavailable (,l.e.,
the area including the DFL and DDS is designated as a defective area),
20 and the defect management information and defect information may be
C | 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 code segments, which constitute the computer program, can
25 be eaéily reasonéq Byé coi‘hhufer pré)grafhmer in fhé _arti. The prograrh
is stored in a computer reédable medium. AWheh thé rp:);ogram is read
and run by a computer, the defect management method according to the
present invention is performed by the computer. Here, the

computer-readable medium may be a magnetic recording medium, an

20
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information TDFL #0 is recorded as tenporary defect nmanagenent
information TDDS #0 in the tenporary defect managenent area. In
action 908, it is checked whether the disc 100 needs to be 30
finalized. If it is determned in action 908 that the finalizing of
the disc 19 100 is not needed, actions 901 through 907 are repeated
whi | e i ndexe I or ar ef ect
't or et on. OB Yool Reat B 3 Caridr GRSL Mo iiny bR e ot

i ncreased bw%&onﬁﬂbm&wﬁdmn1t i s understood that other nunbers can be
used for the index s to the extent that the nunbers serve to

di stingui sh sets .recorded data. In action 910, if it is
determ’gned in act\ﬂ&weé@g@%ﬁe in &l aspeciso i iptndersioed that thw | s

needed, a | asdntFciePPAeH) rsaegg@;)aféhﬁhge@ﬁémm@f AETRLBE ush | and a

| ast recorded tenporary de managemnent ormati o #i are
recor ded as @@nRter prédgramaenerdedrin amdninftecteadable rmclagﬂ METHe

ot or mat i on GRIPURG AR R RIEREO e @ CHIFCRALES Ol BEe. rkpnie o
repeat edl y rgraest Wl@urédé@&rﬁﬁuﬂ&??@%@ﬁirﬁﬁﬁe& g'e?thh'tﬁ%er

data detection accor to an aspect o e i nventi Furt
verify-afterm@fiode nethod may be performed on the 15 defect
information DFL and defect nanagenent information DDS accordi ng to

t of th f ct ed.from
andaﬁ)%gc a(r)I ar eg %@Iﬁﬁ%‘ ? 'Sh &S?Oeocﬁ%' &aﬁgg‘% ORISR g;cor 'HQ ar ea
avi ng tibe dﬂbactty a&ye&maf@@&"rd@@aﬁﬁe@eﬂh@get;@@w@g hadloe réprobiu€ing the

area incl Udléj@?[ {rﬁe DFL agd DDS 1s desi gnat ed as a defective ar ea) 20
and the def adlddnelHee adpwrwaralengtinicherusaeriqal reerute re eyt be

agai n recor dgdp e ne Gt
managenent et hgédfoerr{aefbgjedgﬁrﬁc éf %ga%ggogggn%u@ mep(?ggtﬁg@\ ﬁé‘%% gﬁ’? be
run by a compstieh unitSinthsde it @veleot kaited ts, thuke ahits asipgilight e t he
conputer progra n
pu P V\gaverféng(;[ﬁs of 405 nm and having numerical apertures of 0.85, those
15 units compatible with Blu-ray discs, and/or those units compatible with

Advanced Optical Discs (AOD).

industrial Applicability

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
accumuiatively recorded. Also, during finalization of a disc, only [ast
recorded temporary defect information is read from a temporary defect
25 management area and is recorded in a defect management a.rea,
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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25 be easily reasoned by a conputer progranmer in the art. The
program is stored in a conputer readable nmedium Wen the programis
read and run by a conputer, the defect nmanagenent nethod accordi ng
to the present invention is performed by the conputer. Here, the
conput er -r eadabl e medi um nay be a nagnetic recordi ng medium an 20

optical recordi ngWisiH te8cribediah s ¥y RritReheadidd W@@Lﬁa@a&é&‘ﬁ{at
| I aspects, it s

recordabl e ngdium Wiile not required in a

under st ood t ¥t Metiod sambediseshwith eyritbbleqoediatanwhene! theenediog hie

met hod usi ngywkhe . hrogram encoded on a conputer readabl e

medi um The “@?ﬁﬁﬁ%}%%ﬁggﬁ%@ﬁlﬁ%@%ﬁt ed as a chip having firmare,

or can be a general or special purpose conputer programmable to

performthe met hddthough adf@d &mbodinierits oﬂﬂ@ﬁﬁs@ﬁﬂirfvgﬁgwn thQrb%gﬁ to
the

achi eve recordin jo capacity of several dozen gi gabytes,
recor di n? andfiQpn F‘gﬂr‘iﬁfﬁﬂ 8¢ it werld be appregiated bydbose blolledvinythiecaryt h,

hi gh nuneri cgy It . d zens O

Gi gabyt o5 of e aaet e ARe Rk tiE S el SR U GG Hemude.
but are not errinsiples andlspid ofthd mvesiiorg the Gebpe WGt Rsingly i405
nm and havi NBen rreri%ﬁ‘ij apertures of 0.85, those 15 units conpatible
with Blu-ray di%seces s ¢@yRlenti ts conpatible with Advanced
Optical Discs (AOD). Industrial Applicability As described above, the
present invention provides disc defect 20 managenent that is
pplicable to discs. According to an aspect of the present
+nvention, a tenporary defect information area is present in a

| ead-in area and/or a |l ead-out area, so that defect information can
be accunul atively recorded. Also, during finalization of a disc,
only last recorded tenporary defect information is read froma
tenporary def ect
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25 managenent area and is recorded in a defect managenent area,

t hereby enabling efficient use of the defect nmanagenent area.
Accordingly, it is possible to record user data on even a wite-once
disc while perform ng defect managenent, thereby nore stably backup

- operations can be perfornmed wi thout interruptions. 21 Wil e described
in ternms of @!!wrti.t e-! oncg.d_i sc, it is understood that the nethod can
be used with ! dia or where the nediumhas wite-once and

rewitable portions. Although a few enbodi ments of the present
i nvention have bedn 5AdlmHSablE witsrespertdo a reopnding arel/appr eci at ed

by those ski |dfdqi that . Ry be nmade in this
enbodi nent w t‘ﬁou%aag%EP?fégas‘f@gnq'&{]ﬁ%ﬂgﬁ? iples and spirit of the
i nvention, the scapgataéreshinchhich udef Haeds irecordba; ghai s and their
equi val ensts. C C is claimed is: 1. A disc usable with

F 22 V\hag _ .
respect tb a recof dPAY ARIPHA leadshy gadndp tgasheut area adjacatitdbe

conprising: @g r b el oP | ded; and,5 at
| east one of atg?éerg%_%inﬁﬁi?zgg‘@gw?%?%;%%? agfde%fggg D2gEMERtaretht a
area and whi whichmopprises tanipenayrdufyctdefonstion aadediiorantdefedhi ch

conprises te orar%/1 dﬁf ct information and tenporary defect
management i MEOPRETFENY YRR oRMENG the Usritdataseeprdied inthe Hetadat a

Appar atUs To oo Ry B BetHl B ELAbRG SREISPTedBRLARYG 08 of
cl ai m 1, 10whespsianatusie peafivamadefact mabagsmeningn tisediszddi ti onal user
ata recorded in
2. The disc 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
15 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

20  additional recording operation.

3. The disc of claim 1, wherein the temporary defect
information comprises information indicating a position of a defective
area of the data area in which a corresponding unit of user data is

25 recorded.

4, The disc of claim 3, further comprising a replacémzent area
in which is recorded the unit of the user data so as to be a substitute
area for the defect area, wherein the temporary defect information

30 contains information indicating a position of the replacement area.
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the data area in an additional recording operation other than a
recording 15 operation during which the user data was recorded in
the data area, and the tenporary defect nanagenent area further
conprises additional tenporary defect information and additi onal
tenporary defect managenent information recorded in the tenporary

def ect managenent 5 ar eaTaedisO6f 2O N divhgrdio thdteraplotiaty defelct user dat a
recorded in the 20 additional recordi ng operatian. . The disc of

C
claim1, whefMdnagementergprampriges @éemppfﬁrm%%qt?moea P ggea, and
| nf ormat i on Lﬂédfeﬁgﬁdrﬂgf @ef%@?ih’fdrﬂ’%tlﬁh i@ rll&Jr86d i fhe RERFOIrafy dédfectat a
a car I'ng of

area in whic I espon uni user data 1s 25 recorded. 4.
The disc of wfainmatidn dreat her conprising a replacenent area in which
is recorded the unit of the user data so as to be a substitute area
for the defect area, wherein the tenporary defect information 30

contains informaton i neeafibder AaiPa) wheFeiRtnd impeiapaereeet area

23 5. The disc of claim erein the tenporary defect nanagenent
area conpri semageapdasey compases atemperary slefegtananagemenhe

| nf or mat | on AVSAMAUTGASTan A sTbaRY AeEct PSRk IR,

defect managRaéd H B t@ﬁfﬁb’ré@&fef@cﬂrﬂaﬁ@?@wnﬂmf@matmmanenp _
information area, and the tenporary defect managenent information is

recordedl®n the tenporary defect nmanagenment information area. 10 7.
T e o b Mmporna sl BB S RERAh I E5FROS g st gSian
defect information and temporary defect management information are
recorded as a pair of information in the temporary defect management
area.
15
8. The disc of claim 1, further comprising a defect
management area that is present in at least one of the lead-in area and
the lead-out area,
wherein, during finalization of the disc, a last temporary defect
20 information and a last temporary defect management information, which
are last recorded in the temporary defect management area, are
recorded as final defect information and defect management information

in the defect management area.

25 9. A recording and/or reproducing apparatus for use with a
disc having a data area and a temporary defect management area in at
least one of a lead in and a lead out area, the apparatus comprising:

a recording/reading unit that records data on and/or reads data

from the data area of the disc; and
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recorded as a pair of information in the tenporary defect nmanagenent
area. 15 8. The disc of claim1l1, further conprising a defect
managenent area that is present in at |east one of the lead-in area
and the | ead-out area, wherein, during finalization of the disc, a
| ast tenporary defect 20 information and a | ast tenporary defect

management i nf or natcofttolianthaticortrats tastedoedingtteading unitedotreoqrdr ar y
def ect managenent area, are recorded as final defect inform%tion and

def ect nmanagt@mpRranndeiestinfamation in tee tRmeearvdriast management aseag A
recording anﬁ{eatrep{é%g%&g#@é%g?ﬂﬁﬁ%éﬁ%rﬁr@ﬁslﬁgzﬁef@cf fﬁf@}'{nﬁ O%Crepﬁiﬂzﬁ'@ ]?

data area and a ect nmanagerrent Tarea In a east one o
a |l ead in antheaddtaadcadedan ¢ datacarepEacatdisg tmapecanding operation,

recor di ngegr eadi ng uni‘aj t hat rego&dgl data on rgndf/ or {.eads data from
the data far eANS0 13RO {erRPOrARY deteck manageme i iNOHRAtIUL AL MG s t he
recor di ng/ r epg ' LRSGEMent SPRLRAE YerdBbRRY dbice hBtdgemdr t he
t enporary de@wﬁ%g%fgthFﬁg ea,en tﬁg??terrporgr??%ef ect inf ogr@mation
conpri si ng diefamationf conmerisinog nrarggediernd inforrsatien forrmaanagied theé t he
data area acgcordin 0. a recording operation, 5 and to record

t enpor ary de@&?orﬁghéﬁfgﬁﬁ'ﬁformﬁ%gpmtion in the tenporary defect
managenent area, the tenporary defect managenent information

conprising managenent information for managing the tenporary defect
i nf ormatidn. 10 100. TheTheceeading andiporenredveng @Prgraiyp af ekl Sbf

oL o GBI VAP SRR ey LAy RS g it .
accordi ng to anot fefecofadditdbng dupeiratieodata area according to another
recording operation,
to record additional temporary defect information and additional
15 temporary defect management information in the temporary defect
management area corresponding to the additional data recorded
according to the additional recording operation, and
during finalization of the disc, to record a last recorded temporary
defect information and a last recorded temporary defect management
20 information in a defect management area which is present in at least one

of the lead-in area and the [ead-out area of the disc.

11. A recording and/or reproducing apparatus for use with a
disc having a data area and a temporary defect management area in one
25 of alead-in and a lead-out area, the recording and/or reproducing
apparatus comprising:
a recording/reading unit that records data on or reads data from
the data area of the disc; and
a controller that controls the recording/reading unit to

20



to record additional tenporary defect information and additional 15
tenporary defect nmanagenent information in the tenporary defect
managenent area corresponding to the additional data recorded
according to the additional recording operation, and during
finalization of the disc, to record a | ast recorded tenporary defect

informati on and a | ast rdRfQfifadeirporaydefedstahfoahation fgthreetempddary
i nformation in a defect nanagenent area which is present in at |east

one of the Hefastmanggemeni @readhedissl-tempomarysledectinforpatien 11. A

recordi ng and/or .repr I it l.sC ' a
data area angoﬁmtr 'éﬁ@o"?eggg ]ﬁ&@%{%@%g%gﬁ%? lﬁgsﬁedgﬂti (ﬁ t@% ggtaES " of Ygé@
| ead-in and @ theadhta bre@ Becordiritetor # fimst decadmpddperatiepr oduci ng

apparatus conprising: a recaqrding/readi unit that recpords data on
or reads @data from thée%@é'r%trtﬁﬁ‘p@fa"ﬁ’td;?%ﬁt%?”%ﬁﬁmﬁn@a%{m“%r'nthat

controls thetﬁ{fé‘?ﬁ ;rﬁﬂéﬁ&%{ H%nﬁgiregwehgaﬁa‘? thé GRSt Ferh| b&.{ryh%r&t@ra;y

defect informatio e tenpor efect managenent area, th
first tenpor aignagyefresit infofroatien comprisingpdefectrgadagement infarmadiondar

regarding a first unjt of the data,recorded .in the data area
accor di ng torr@nag,lrythegfrattﬁnp@oraa@qi%fgpgw%@%@md first temporary

def ect management i nf ord@riQBcbAd tdiBofyReTett InfdRhatdn Mthagenent
area, the first tenporary defect nahagenent information conprising

def ect nmabagtemporamfiefachmanagementrageadhagecnad temperarg defadr v

def i nf i d. : ' Lo i h
10 tenpor ar y TekeRior Siah A RAE e ARt i B  Sp G P Br (R 1 e
i nformation gamErdcerdit metheath afsd BBdddihg tegasetord recoating dperationof

the data recorded in the data area according to a second recording
operation, &nd

record second temporary defect management information
15 in the temporary defect management area, the second temporary defect
management information comprising defect management information for

managing the second temporary defect information.

12. The recording and/or reproducing apparatus of claim 11,
20  wherein the controller further controls the recording/reading unit to record
additional units of the data in the data area while increasing an index
given to each additional recording operation, temporary defect
information, and temporary defect management information, and to
record a last recorded temporary defect management information and a
25 last recorded temporary defect information in a defect management area
included in at least one of the lead-in area and the lead-out area of the

disc.

13. The recording and/or reproducing apparatus of claim 11,

30 wherein:
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record second tenporary defect nmanagenment information 15 in the
tenporary defect nanagenent area, the second tenporary defect
managenent i nformation conprising defect managenent information for
managi ng the second tenporary defect information. 12. The recording
and/ or reproducing apparatus of claim1l, 20 wherein the controller

further controls yhechepalctifiighdcdstitigs e recbriifgesading ariitd resad
units of the data in the data area while increasing an index I ven

to each addi tasiiiata inclherdsita grempaeearding torlasbragoydipaoperation and to
I nf tion, d .t f ' ' . .
ocord a | astraeITALICRE) paBeh IR 1REFHERD M) APARicCt infhekitn |

25 | ast recoigladidiedtmrasagenehtesrea) thieofimadiefect infoemalidreand treenfigenent
area included in at | east one of the |ead-in area, and tl%%rfl ead-

area of the dgfest marmgementiplosnation resRecively SEPRIIRIGE '3 farAcs Ugf
laim11l, 3 i o . |
claim eg‘?ﬁ@ghﬁk Uord? 3G hRY =Ahs! EbRRI tBRIIrah e

recording/r 0 recor ast data 1n the ta’ area

accor di ng t o managEmertdoiodination pegatingtherasttdata recoded facnardingeicect
managenent information and final defect information in a defect
managenent art@/ast REGTHING ORAEAURR. NGk or mati on and the final 5 defect

management i nf or WI%% Baferc?lﬁga‘z%?e}‘rﬁim FOAW hrolsBAt iR Ata6Ast'oPRASTARg

tenporary defect informt nd a | ast recorded tenporary defect
managenent i néam-imeaieantheclgadeiut@redcandaan odtarare@ebieediseccording to
the |l ast recording operation, and the defect nmanagenent area is
present in at |least one of the 10 lead-in area, the |ead-out area,

and an outer areaqaf therql &gordidg ahtifrireg@ddcing @pphratusiaflaisuti,ng
apparatus of claim1l1l, wherein the controller further controls the

recor di ng/ r eadiargindhetconolieriyitbnt canrgls the sreprding/reafipsr Wiliodet ect
| nformation I 3.LEARVeBEM the temporary defect information in a temporary

15 defect information area of the temporary defect management area,

starting from a start of the temporary defect information area.

15. The recording and/or reproducing apparatus of claim 11,
wherein the controller further controls the recording/reading unit to
20 sequentiélly record the temporary defect management information in a
temporary defect management information area of the temporary defect
management area, starting from an end of the temporary defect

management information area.

25 16. The recording and/or reproducing apparatus of claim 11,
wherein thé controller further controls the recording/reading unit fo
sequentially record temporary management information comprising a
corresponding pair of the temporary defect information and temporary
defect management information in the temporary defect management

30 area, starting from a start of the temporary defect management area.
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15 defect information area of the tenporary defect managenent area,
starting froma start of the tenporary defect information area. 15:
The recordi ng and/ or reproduci ng apparatus of claim1l, wherein the
controller further controls the recording/reading unit to 20
sequentially record the tenporary defect managenent information in a

tenporary defect ngmagenE rdcotdingantr reperiueing dsparetysasfalaindef,ect
managenment area, starting froman end of the tenporary, defect
management i nYReTRI thercosreder duthes contrelsibe speArANg4RALERg Wahb®duci ng
apparatus of gcl.ai.m: I & t he
recording/r ed |q?1%mdén1l trefw{seihcfst})gﬁﬁﬁg%ﬁ%bré@lgg?@f{)@n%m?@ﬁﬁgﬂg Zdrrent

i nf or mat i on aomMespshdiagaaircsiithe sgrapdiarg defect infbrmbaton angderapgrakgf ect
i nformation and tenporar ect .managenent info&ﬁn{%tc'ton in the

d
t enpor ar y Sdefdsiect g gt ig rRalgn iy RPTRROAFE nanAggMent o
temporary defpgl %H%gr@rﬁtar?éﬁtﬁcif th%\itﬁéﬂ}qr&%éf@&%ﬁh ABAL Srea.

repr oduci ng appar at us larm1 ein“the controller further
controls the recording/reading unit to sequentially record tenporary

managenent i nformatj on rising a correspondin air of; t
tenporary def ect rT?:'rfali‘or maﬂ?r%;?cgﬁqﬁggﬁgg}ra[pgr Lﬁ&ge%?&?@ g(gncéﬂﬁ' 11,

i nformation ifrih&ecdRpRIngaYmefiopgt managenent area, starting from
an end of the tenporary defect nanagenent area. 18. The recording

and/ or réproduci ngvherpiythewondoller irher1, further conprising a

"ecor di g/ reaai ng uni t CotPECPTcentialfadifl bhRS e the data on the

predet er m nedjigtint sre@btefiimedrGhity off ditataecerding teh redetedminedcor di ng
operation, verifies the recorded units of data to detect a defective

area 15 of treeo@ingoperalifich a defect exists,
verifies the recorded units of data to detect a defective area

15  of the disc in which a defect exists,
creates defective position information pointing to a
defective area and replacement position information pointing to a
replacement area that is a substitute area for the defective area,
stores the created defective position and replacement
20  position information as temporary defect information in the memory,
controls the recording/reading unit to record an additionall
unit of the data after the defective area according o a further recording
operation,
reads the temporary defect information from the memory
25  after completion of the recording of the additional unit of the data
according to the further recording operation, and
controls the recording/reading unit to record the read

temporary defect information in the temporary defect management area.
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creates defective position information pointing to a defective area
and repl acenent position information pointing to a replacenent area
that is a substitute area for the defective area, stores the created
defective position and replacenent 20 position information as
tenporary defect information in the nmenory, <controls the

recordi ng/ readi ng1@ni t Thediosiclaim Bowheraintthe temporafy tdfectiat a af t er
the defective area according to a further recordi n% g?plerati on, . reads
the tenpor ar Padggesent ares fuaihes SOMPEIEES FdemARIAY dSiectinaBRoBER| et i on

of the recor gi éﬁonté}g?%‘i’%ﬁg%ﬁ%e%g?gr{rhg?ec@%fagnﬁtﬁﬁpé@a?gnao the

further recording operation, contr he recordi ng/readi ng unit
to record t htherteathoragniafear madegenent imfarmationds recordbd in thepor ary

def ect managenent araa 28 19. Th .(%i sc of claim5, wherein the

t enpor ar y° defeBRROraRy %f&shmmaﬁwnfmm?t%ﬂf&%ses a tenporary

def ect managenent information area other than the tenporary defect
information area, and the tenporary defect managenent information is
recorded in the 520enpofhaeyistediccdaim@nwberainthe apwespanditg tenaporap.

The disc of ¢lai erein fhe corresponpding te fect

i nformation ﬁ%#n@i%’mvgm A EPOrERA %%Eﬂpai"%% ’rﬁ{ﬂﬁ?t&% ?r%cor ded
as tenpor ar y Jprdee B8 B mpoipy fdrisemehtasionsandn imadjacent driie in1ke
tenporary defect nanagenent area. 21. The disc of claim 20, wherein:
addi ti on¥) utsenperanadefect meppdemanhared dat a area, additi onal
tenporary defect information and additional tenporary 15 defect
managenent i nformation corresponding to the additional user data is
recorded as additponal TheRRsEsHclAMM2gewRBteinnf or mati on in  adj acent

units in a seCOndagcrii%gnglfus}e?%attaeir;pr%rcgl[c}/eddi%ftﬁgtda?;gﬁa e’rrent
additional temporary defect information and additional temporary
15 defect management information corresponding to the additional user
data is recorded as additional temporary management information in
adjacent units in a second area of the temporary defect management
area, and
the temporary management ihformation is recorded in a first area

20 of the temporary defect management area other than the second area.

22. A storage medium usable with respect to a recording and/or
reproducing apparatus, the storage medium comprising:
a data area comprising user data; and
25 a management area other than the data area and which
comprises a temporary defect management area comprising temporary
defect information regarding the user data recorded in the data area and
which is accessible by the recording and/or reproducing apparatus to

perform defect management on the disc,
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area, and the tenporary managenent information is recorded in a first
area 20 of the tenporary defect managenent area other than the
second area. 22. A storage nediumusable with respect to a recording
and/ or reproduci ng apparatus, the storage nedium conprising: a data
area conprising user data; and 25 a nanagenent area other than the

data area and whi @ihergiarnhe istorage niediporia rywiief@ude starsgemediurar ea
conprising tenporary defect |informatiaon rgéardi ng_et he, ﬁser dat a

recorded in DA¥INGaA Bropes e PRAYEINS: aftesd glaisdepRrdeRPn @t 8Ff ng
and/ or_t epr OQe fidGopRRA LN | few BBH RO KEHG WritleATBIRE R Bftriche

di sc, 29 wherein rage nmediumis a e-once storage nedi um
havi ng a proptorage wiedibmpr events, after the data is recorded on an
area of the storage nedium new data frombeing witten to the area
of the sPorage medium 5 23. The storage medi um of claim 22, wherein

the managenent apga f ufiHaslio L8R 8f S8IE 20, WRBAEIRNBE aHRRNYHEer
than the tenporary defect managenent area and conprising the

t enporary defeea furtiescontdrises asdafeet anagemestaiadi etheathandhe

r epr oduci ng arat u 10 to performthe defect.r t he
st or age medi g%ﬁpﬁ'iﬁry%ﬁgcgm%%@_nmi%ﬁ? gpgcﬁogﬁ?ﬂs@]woﬁga t he
data area fuigehat iematicitasasidiblitheaécarariy dlad/er reprodiiding Bpbaratus
tenporary defect information corresponding to the 15 additional user

data i s decotelpdrfasm dridefeshmancgepmriop thesigegemedivit or mati on in

the tenporary defect nmanagenent area, the additional tenporary defect

I nformation further conprises the tenporary defect information, and
24, The storage medium of claim 23, wherein:

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

20 defect information.

25. A storage medium usable with respect to a recording and/or
reproducing apparatus, the storage medium comprising:
a data area comprising user data and additional user data
25 recorded in an area other than an area in which the user data is
recorded; and
a management area other than the data area and which
comprises a temporary defect management area comprising temporary
defect information regarding the user data recorded in the data area, and
30 additional temporary defect information recorded in an area other than

an area in which the temporary defect information is recorded,
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t he defect managenent area conprises the additional tenporary 20
defect information. 25. A storage nediumusable with respect to a
recordi ng and/ or reproduci ng apparatus, the storage nedi um
conprising: a data area conprising user data and additional user data
25 recorded in an area other than an area in which the user data is

recorded; and a NEyRGEHERRAL addaRdrRl npdlaandefet hidmatiorecamprisés ch
conprises a tenporary defect nanagenent area conpri sing tengg{ti&ay
ar ea,

def ect i nf or sefeasinforgatien aaresronstieg tartheadditienal ager Aata@n
d 30 additi : ' i '
other than  SNeLralRE e EERE by I RUBRdArRIEBRIAIGhET 2 e

recorded, 30 FAtUS td perfechd idefent ataragapeertron hefdist. | nf or mati on
conprises defect information corresponding to the additional user

data and Po the wuser data and is accessible by the recording and/ or

r epr oduci ng appar%it_ Ersn g&egﬁgfﬁé;@%mbf%ﬂﬁmr&ﬂthBQen%bféFa 5

26. The storage ne rein the tenporary defec
managenent ardefiedtunmardmyencemtarea dartheretrpoprises: def ect nanagenent

i nformation usable by the ecor di ng and/.or reproducj apparatus to
nmanage t he terrporé??'\éeﬁr&géeéé“?'?ﬁ%"ﬁ%&‘B{?,rmﬁ'ﬁﬂnéﬁawelg@ﬁﬁfé t enpor ary
def ect managgEEAid A IRY/BREdHREd USRS PpBiatus tt?nfa%@édhéﬁerﬁﬁdgm? defect

e

reproduci ng apparatus to manage the additional tenporary ect
i nf or mat i10n. iferd@tiomndst or age medi um of cl ai m 26, wherein: the

tenporary defect infQrmatjion an h r . t
infornation are I’@(ggll 5’@5‘} %&Q%ﬁ%ﬁ&gﬁﬁ ﬁ@‘%&gﬁ%&ﬁ‘? ﬁ{fg%at'm[]%m
the recording and/or reproducing apparatus to manage the additional

temporary defect information.

15 27. The storage medium of claim 26, wherein:
the temporary defect information and the temporary defect
management information are recorded as temporary managemernit
information in adjacent units in the temporary defect management area,
the additional temporary defect information and the additional
20 temporary defect management information are recorded as additional
temporary management information in adjacent units in the temporary
defect management area, and
the temporary management information is recorded in an area of
the temporary defect management area other than an area in which the

25 additional temporary management information is recorded.

28. The storage medium of claim 25, further comprising a
further area comprising replacement data corresponding to a portion of
A the user data recorded in a defective portion of the data area,
30 wherein one of the temporary defect information and the
additional the temporary defect information comprises a defect position
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information in adjacent units in the tenporary defect managenent
area, the additional tenporary defect information and the additi onal
20 tenporary defect managenent information are recorded as additional
tenporary nmanagenent information in adjacent units in the tenporary
def ect managenent area, and the tenporary managenent information is

recorded in gfoRh&RorPlelatiifiol £pBsition bf 8 esfectivpgeivarindarepiacehint
than an area in which the 25 additional tenporary managenent

i nf or mati on pesitiesdnfauatiosrelating ta apagbiopditherelacaragnt BLORyr t her
conprising a further area conprising replacenent data correspondi ng
to a portion of the user data recorded in a defective portion of the
data area, 30 whepei n oM@edtoidye mediver of ylaihe 2&6¢ whierdin themanagentertthe
additional the tenporary defect information cor‘r;)ri ses def ect
position 5312/¢# cemnrispas drfeelonanagemnenba e@fotﬁﬁéﬂﬁ*&t Btive

portion and [ I+, [ j posi tion
of the repl a?:egrﬂrrént gger%C(t)n. ?ﬂiﬁldé%é-?%rgggg%m% %’?ggfg}% 25,
wher ei n t he tempgemedefechirdormaation amd theadditiosadempoedryctefestnagenent

area other than the tenporary defect nmanggenent  area and conprisin
one of the tgﬁﬁﬁ?%tﬁn H\%ﬁr@%tbyitﬁ?(ﬁﬁﬁi”@rﬁ’é‘ﬂgr tREOdIdY iaBHQ'ia%t'%pror arg
def ect infObgﬁbi—rﬁﬁhé@éﬁ,c@nbéha‘déﬂ'lérﬁ%rtﬂb'lﬁs(ﬂnd/Or r epr oduci ng

apparatus to performthe defecCt managenent on the disc. 10 30. The
storage m@di um of claim 29, wherein: the additional tenporary defect

i nformation includes the. tenporar f i nf,ar Lop, and the
def ect management gﬁr ea 1 qB'éa@? 'ﬁﬁgﬂ‘ﬁagf%‘?hﬂgﬁ %#%%ﬁ'ary 15 defect
l ,nI ﬁr mation. 31. fnhd 84&iGhAIdempray dFBEAfematon ENidss hel tempaseary
Wi a
defect information, and
the defect management area comprises the additional temporary

15 defect information.

31. A recording and/or reproducing apparatus for use with a
storage medium having a data area and a management area in an area
other than the data area and which includes a temporary defect

20 management area, the recording and/or reproducing apparatus
comprising:

a pickup unit that transfers data with respect to the data area; and

a controller that controls the pickup unit to transfer the data with
respect to the data area, and to transfer temporary defect information

25  with respect to the temporary defect management area, the temporary
defect information comprising defect information regarding the data
recorded in the data area according to a recording operation and which
the controiler uses to perform defect management with respect to the

storage medium,
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storage nedi um having a data area and a nmanagenent area in an area
other than the data area and which includes a tenporary defect 20
managenent area, the recordi ng and/ or reproduci ng apparat us
conprising: a pickup unit that transfers data with respect to the
data area; and a controller that controls the pickup unit to

transfer the datawhbeldin thesReade edium islatvwritarare stochgeomediansf er
tenporary defect information 25 with respect to the te oraa% def ect

managenent ah@wng @rrropertp ety prayentss @ftenihs: dalei s FeeUABY 08 HH2I&f ect
i nf ti i t il R di
Lo a recor di HgT B oy e el fewl f6QTHER behd BRER"E 13 sfecheR T 10

def ect managetsesde widdiurnespect to the storage nedium 32 wherein the
storage nediumis a wite-once storage nmedium having a property
whi ch prévents, after the data is recorded on an area of the storage

medi um new data fhom bej | f Rfus ot BRAS 1,
medi um 5 32. Theé?'ecor h%geg\?] } ré"?‘gg'?]é%ﬁ%?%‘gﬁ%%fﬁg?at 32 of acl ai m 31,

wher ei n t he whstginlthe cofmolidndurtiiemntantiods theepipkurk upit tmtransiert r ansf er
additional data with respect to gn area of..th ata area pther than
an area in aﬂ‘%@ﬂn?lﬁg’tﬁ 'ti' egPe B%ﬁeaﬁ&ﬁ? gia ae@'fﬁadoﬁﬁﬂﬁﬁmoéﬁl
tenporary 105egf i‘ﬁ%hiFﬁftﬁ)é HBid i8R 681HEES AN RELok® abiRioadPichisuraly dat a
in the tenporary defect nmanagenent area. 33. The recordi ng and/ or

reproducltng defeat infersnationctarreapendingiiedheiadditionat dataripithe temperansr
transfers te rary defect nagenent 15 information wth respect to
t he tenporargg%gfgénaﬁﬁ%?@éﬁgﬁ area, the tenporary defect managenent
i nformation conprising managenent information used by the controller
for managi ng the tenporary defect X . '
33. The recording and/or reproducing apparatus of claim 31,
wherein the controller further transfers temporary defect management
15  information with respect to the temporary defect management area, the
temporary defect management information comprising management
information used by the controller for managing the temporary defect

information.

20 34. The recording and/or reproducing apparatus of claim 33,
wherein the controller controls the pickup unit to transfer the temporary
defect information and the temporary defect management information to
be recorded as temporary management information in adjacent units in
the temporary defect management area.

25

35. The recording and/or reproducing apparatus of claim 33,

wherein:
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i nformati on. 20 34. The recordi ng and/ or reproduci ng appar at us of
claim33, wherein the controller controls the pickup unit to
transfer the tenporary defect information and the tenporary defect
managenent information to be recorded as tenporary managenent
information in adjacent units in the tenporary defect nanagenent
area. 25 35. The fircedrsiidier urtHerrconepisoitieiciqpapmititcatrassfef additional33,

wherein: 33 the controller further controls th igk Lﬂit to
transfer addfgteoni re%t%rﬁﬂatéﬁ%%t?mgtqwgﬁﬁﬁ %{ﬁ&%ﬂ angoryy
transfer addibicp ot Md addBbRElehioParRidian Aldagétehi onal

t enporary deféct managemen ormati on corresponding to
addi ti onal daifernsatibrndoredspiondirectorttie didditicasl daté andwhlichtie mgeerded

managenent infornption in adja t its.i . .
enpar aryb dePe AAOHGRELEHRRR By e agRaerh BT TR SR PR drdRf 8°
| nfor MAti 0N Lgod RE AR th t8mbbFaty fIEA maadeifoliagy g def ect

managenent area ot her than the setond area. ~ 10 36. The recording
and/ or reproduci ntheaiemeperansmanageaient Bformatiasy isiracordre i Grirsbanear

cor  espondi nf ¥ EpdabAiredoraonSe el A bR EFTEs B en,

data area with respect to a further area of the data area, 15 and
the tenporary defect information conprises a defect positiop,

i nfor mat i®n rel at BAg t o Thepesprdinthapsl/or Fepradreing;appapaie of flamP1,
repl acenent %ﬂﬂéj on information relating to a position of the

r epl acenent 8}81 r'oh. 20 37. The recording and/ or reproduci ng

appar atus of cl ai theddontroliee figthertdontminthgapiekup anieto fransfeer conpri ses

a defect rran?egpe]gggrhem data corresponding to the data recorded in a defective
portion of the data area with respect to a further area of the data area,
15 and
the temporary defect information comprises a defect position
information relating to a position of the defective portion and replacement

position information relating to a position of the replacement portion.

20 37. The recording and/or reproducing apparatus of claim 31,
wherein the management area further comprises a defect management
area other than the temporary defect management area, and the
controller controls the pickup unit to additionally transfer the temporary
defect information with respect to the defect management area.

25

38. The recording and/or reproducing apparatus of claim 37,
wherein:

the controller further controls the pickup unit to transfer additional
data with respect to the data area, and to transfer additional temporary

30 defect information corresponding to the additional data and which is

34



area other than the tenporary defect managenent area, and the
controller controls the pickup unit to additionally transfer the
tenporary defect information with respect to the defect managenent
area. 25 38. The recordi ng and/ or reproduci ng apparatus of claim 37,
wherein: the controller further controls the pickup unit to transfer

addi tional gabaded &Y atieRBASE tehtpdrasy Mahagemeat inforthdtiontindnsf er
additional tenporary 30 defect information corresponding to the

addi ti onal q@g@p@rﬁw defeshmiapagamest afefed as additional tenporary
managemnent L] . . h
gement 1 nf of L] oyl fhe Rimob R AERAICE B0 TRRARE EBRTorATRARe! he

addi tional tenporary tron further conprising the
t enporary defepmporanf defeet informatios, Sntthe def ect managenent area

conprises the additional tenporar defect i.nformatjon. A
conput er ¥ eadabl etheedptaeh "@ﬁggﬂ%'ﬂe iearppRass e qd?@tﬂqll?i?‘?rﬂﬂgra%r
i mpl ement i ngy e ne eﬁg)nt ransferring data with respect 10 to a

st orage nedi um perfornmed by a conputer, the storage nedium having a °
data area and a nanagenent area in an area other than the data area

d which includ def .
Comr i 51 gt cont 8% | ngAESERRED SAARDIq BTN enepang puPre g cc
to the data inkydfifs fof RhplemditingCARRRRGY of Bhasferiny atadiitorespect

conprising defect infornmation régarding the data recorded in the
data ar e®) actooa dtargge snediumeguasfarmegl kypa campsierntite slerage mediad to

DL or I oe! R A Rke <HhLhaRERen) Sred, 31 SfEgr et
data area and which includes a temporary defect management area, the
method comprising:

controlling a pickup unit to transfer data with respect to the data
15 area;
obtaining temporary defect information comprising defect
information regarding the data recorded in the data area according to a
recording operation and which is used to perform defect management
with respect to the storage medium;
20 obtaining temporary defect management information used to
manage the temporary defect information; and
controlling the pickup unit to transfer the temporary defect
information and the temporary defect management information with
respect to the temporary defect management area.
25
40. The computer readable medium of claim 39, wherein the
method further comprises transferring additional data with respect to an
area of the data area other than an area in which the data is recorded,
and transferring additional temporary defect information corresponding to
30 the additional data with respect to an area of the temporary defect
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manage the tenporary defect information; and controlling the pickup
unit to transfer the tenporary defect information and the tenporary
def ect managenent information with respect to the tenporary defect
managenent area. 25 40. The conputer readabl e nedi um of claim 39,
wherein the nethod further conprises transferring additional data

Wi th respect pf-pagBmeht rePbthehthAtPaR abdLm Whithrthé hanpararpdefedtn whi ch
the data is recofded, and transferring additional tenporary defect

i nf or mati on infenmeatiovridiraeprded30 the additional data with respect to
an area of the tenporary defect 35 nanagenment area other than an
area in which the tenporary defect information is recorded. 41. The

conput er readabl egmedi utrrhefcogdmiter RRdabieemediunt béclaim B, ndekréinrthaéer
conprises controlling the pickup unit to transfer th t rary.
def ect i rff or methashf r@ﬁ@‘ﬁ"@ﬁﬁ&ﬂQFr?"'B@ﬁ'é%P'%Hé@'@ﬁ@ﬁfanﬁ?é}ﬁgﬁnat i on

to be record%ﬁ@&a@?ﬁ?@%ﬁﬁo%%%fhe‘t@%ﬂj%v c%febfhaﬁgiqéﬁ%ﬂf units

In the tenpo ect” nmanagenent ar ea. e conputer readable
medi um of cl mifdnddtionWoeseeietorddibastdrnporary marmgeowniinfosvatiominr ol | i ng
the pickup unit to transfer additional data with respect to the data
area, and to2€iegaatwitsigdhe tempprary d mapagenent qrﬁgorrration and

addi tional tenporary defect nmanagenent information corresponding to
the additional data and which 15 is recorded as additional tenporary
managenend i nf or md2i on Theadnzmdat readaibtesmiedivin oéclain 4 ¥éeseint he

tenporary def ect nagene rea, and th n
information is re @gﬁ]q[ﬁ rFQWp§F8§C8$tr§ﬁgB?@%BékgE ﬁ%ﬁgg%{nsfer
managenent apgditighAdath Wth idifesiteand datearea, 2Md48 trafsfercatttivre!
readabl e nmedium of claim 39, wherein: the nmethod further conprises

control | ing temepplackdefeshirformpationeaid additional temporary defect
management information corresponding to the additional data and which

15  is recorded as additional temporary management information in adjacent
units in a second area of the temporary defect management area, and
the temporary management information is recorded in a first area

of the temporary defect management area other than the second area.

20 43. The computer readable medium of claim 39, wherein:
the method further comprises controlling the pickup unit to transfer
replacement data corresponding to a portion of the data recorded in a
defective portion of the data area with respect to a further area of the
data area, and
25 the temporary defect information comprises a defect position
information relating to a position of the defective portion and replacement

position information relating to a position of the replacement portion.

44, The computer readable medium of claim 39, wherein the
30 management area further comprises a defect management area other

than the temporary defect management area, and the method further
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repl acenent data corresponding to a portion of the data recorded in a
defective portion of the data area with respect to a further area of
the data area, and 25 the tenporary defect information conprises a
defect position information relating to a position of the defective
portion and replacement position information relating to a position

of the repl aféSHﬁfr‘%eé)%h!ré‘mng% p&@pmmubealtroﬁaﬂ?hbﬁsmmmm of claim
39, wherein the managenent area further conprises a defect

nmanagenent at@apomdefachuﬁomm@threwﬁbwwqecaéqB@dﬁf@ﬁb@'@ﬁﬁa@méﬂéa and
the nethod further 36 conprises controlling the pickup unit to

addi ti onal | yaf‘?aétnsf er the tenporary defect information with respect

to the defect management area. 5 45. The conputer readdabl e nmedi um of

claim44, wherein: the nethod further conprises contro]]i t he
pi ckup unft to trd&hAsfer Thadwmpyarreasable quwm&gﬁﬂed J(‘{)"Yr]%éeﬁata

area, and to tran I

corresponding to me:&gm %?ngipgfgg%&%h\%ﬁ éqlﬁ% p‘rdtzdél rdedtbQFénsfer

addi ti onal t edditioaaydatawiierespect tof therdetta area, rarﬂﬂottmsfmmmr;al

def ect managenent area, the addjtional tenpor df&{?e raf%e 'afi' on
further corrpﬁ‘?'BPﬂ@rY Refedt itipBnalign e@iresRond m%&’n‘ﬁe f ect
TANagement ay g RIEbREY dGudifiohdleRBordrg aAfeMmertahRSnation in

i nformation.
10  the temporary defect management area,
the additional temporary defect information further comprising the
temporary defect information, and
the defect management area comprises the additional temporary
defect information.
15
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