METHOD OF AND DRI VE FOR RECORDI NG MEDI UM DEFECT MANAGEMENT, AND
DEFECT MANAGED RECORDI NG MEDI UM Technical Field 5The present

I nvention relates to a defect nmanagenent nethod for a recording
medium a recording nediumdrive, and a recordi ng nmedi umtherefor
and, nore particularly, to a defect nanagenent nethod in which a
primary tenporary defect nmanagenent area and a secondary tenporary
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Background Art

Defect management is the process of rewriting data stored in a user data area of
a disc in which a defect exists to a new portion of the user data area, thereby

compensating for data loss caused by the defect.

15 In general, defect management is performed using linear replacement or slipping
replacement. In linear replacement, the user data area in which a defect exists is
replaced with a spare data area having no defects. In slipping replacement, the user
data area with the defect is slipped and the next user data area having no defects is

used.

20 Both linear replacement and slipping replacement are, however, appiicable 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 the case of write once read many (WORM) storage media (hereinafter
referred to as "write once recording media"), data cannot be rewritten to the same
25  position since the recording capacities of these media are limited. Therefore, effective
defect management is required, and many efforts have been made to developing a
defect management method for write once recording media, using a recording medium

drive.

The defect management for write once recording media is performed using a

30  verify-after-write method. More specifically, a recording medium drive records data in
1



25position since the recording capacities of these nedia are |limted.
Therefore, effective defect managenent is required, and many efforts
have been made to devel opi ng a defect managenent nethod for wite
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The defect management performed by the recording medium drive on a write
once recording medium is, however, abnormally discontinued when a power supplied to
20 the recording medium drive is interrupted due to an abnormal event such as, for
example, a power failure. For example, the recording medium drive may undergo a
power shortage prior to recording a TDFL or a'TDDS, which is created during data
recording on the write once recording medium, in a TDMA.  In this case, the TDMS will
not be successfully updated. Further, when the write once recording medium is
25 reloaded into the recording medium drive after restoration of a power supply, the drive
is not capable of checking whether the defect management has been abnormally

terminated or not.

Disclosure of the Invention

The present invention provides a defect management method for write once
30  recording media, during which abnormal termination of the defect management caused
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25 rel oaded into the recording nediumdrive after restoration of a
power supply, the drive is not capable of checking whether the defect
managenent has been abnormally term nated or not. Disclosure of the

I nvention The present invention provides a defect nanagenent nethod
for wite once 30 recording nedia, during which abnormal term nation
of the defect nmanagenent caused by an abnormal event such as, by

way of non-limting exa 0 shqortage, is, checked.
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nedi ¥m ackEleddi ng: witing first state information that specifies
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information that specifies that an update cycle of a temporary defect management
structure (TDMS) is open when updating of the TDMS begins, the TDMS containing
information regarding temporary defect management; updating the TDMS when data is
one of written to and read from the information storage medium; and writing second
1s state information that specifies that the update cycle of the TDMS is closed, when the

updating of the TDMS is completed.

The first state information may be writien in response to either a command of
opening the TOMS update cycle or a command of writing data on or reading data from
the information storage medium.

20 The updating may include wiiting the first state information based on the updated
TDMS.

The second state information may be written in response 10 a command of
ejecting the information storage medium.

According to another aspect of the present invention, there is provided a defect
25 management method for an information storage medium, the method including:
writing first state information, which specifies that an update cycle of data is open, to an
area of the information storage medium when updating of the data begins during the
writing of data to or the reading data from the information storage medium; updating the
predetermined data, which is generated when data is one of written to and read from
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20The updating nmay include witing the first state information based
on the updated TDVS. The second state information may be
witten in response to a conmand of ejecting the information storage
medi um According to anot her aspect of the present invention, there
is provided a defect 25 managenent nethod for an information storage
medi um the nethod including: witing first state information, which
specifies that an uPdate cycle of data is open, to an_area of the
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updated during witing of data to or reading of data fromthe
i nf or rraff“i"gq{r‘%ag 'T‘ngi um 20The controller may control the pickup
to wite the second state information in the

The controller may control the pickup to write the first state information in the

area based on an updated TDMS when the TDMS is updated during writing of data to
or reading of data from the information storage medium.

20 The controller may conirol the pickup to write the second state information in the
area, in response to either a command of ejecting the information storage medium or a
command of closing the TDMS update cycle.

According to still another aspect of the present invention, there is provided a

drive including: a pickup that writes data to or reads data from a loaded information

25 storage mediurn; and a controller that: controls the pickup to write first state information,
which specifies that an update cycle of information is open, in an area of the
information storage medium when updating of the information begins during the writing
of the data to or the reading of the data from the information storage medium; controls
the pickup to update the predetermined data, which is generated when data is one of

30  written to and reading data from the information storage medium, by writing the

information on the information storage medium; and controls the pickup to write second
4



area, in response to either a command of ejecting the information
storage nediumor a command of closing the TDVS update cycle.
According to still another aspect of the present invention, there i's
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15 According to still another aspect of the present invention, there is provided an
information storage medium including information related to and generated during
writing of data or reading of written data; and update cycle state information that
specifies an update cycle of the information is open or closed, and is written based on
the information.

20 According to yet another aspect of the present invention, there is provided a
method of determining whether recording of data was abnormally terminated on an
information storage medium due to an abnormal event. The method includes:
reading second state information that specifies that an update cycle of the TOMS is
closed, when updating of the TDMS is completed. First state information that specifies

25 that an update cycle of a temporary defect management structure (TDMS) is open is
written when the updating of the TDMS begins, the TDMS containing information
regarding temporary defect management. The TDMS is updated when data is one of
written to and read from the information storage medium.



i nformati on storage nmedi umincluding information related to and
generated during witing of data or reading of witten data; and
update cycle state information that specifies an update cycle of the
information is open or closed, and is witten based on the

i nformati on. 20According to yet another aspect of the present
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data struct ure 0 nmanagenment TDDS) ;
15FI G marmgambhbnformjamg'r ﬁ'r‘albﬂi) a drive perform ng defect nanagenent
on & Wi te FIG. 4 is a block diagram of a drive performing defect management on a write
once recording medium, according to an emboediment of the present invention;
FIG. 5 is a detailed block diagram of the drive shown in FIG. 4;
FIG. 6 illustrates states of a write once recording medium on which defect
management is performed, according to an embodiment of the present invention; and
20 FIG. 7 is a flowchart illustrating a defect management method for an information

storage medium, according o an embogiment of ihe present invention.

Best mode for carrying out the [nvention

Reference will now be made in detail to embodiments of the present invention,
25  examples of which are illustrated in the accompanying drawings, wherein like reference
numerals refer to the like elements throughout. The embodiments are described
below to explain the present invention by referring to the figures.

In this disclosure, defect management according to various embodiments of the
present invention is described with respect to a write once recording medium that is an
30 example of an information storage medium. However, it is to be understood that other
media may be used.



once recording medium according to an enbodi ment of the present
invention; FIG 5 is a detailed block diagramof the drive shown in
FIG 4, FIG 6 illustrates states of a wite once recording medi um on
whi ch defect nanagenent is performed, according to an embodi ment of
the present invention; and 20FIG 7 is a flowhart illustrating a
def ect managenent nethod for an informati on storage nedi um according
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recording medium, in addition to DMAs, in consideration of the features of this medium.

More specifically, in the case of a write once recording medium, data recording is
not allowed at a position where data has already been recorded. Thus, when
information regarding a newly generated defect needs to be updated during data

15 recording, a recording medium drive reads lastly recorded defect information and
updates present defect informaticn by additionally recording the newly generated defect
information in a new cluster. For this reason, as data is more often recorded on the
write once recording medium, the amount of defect information accumulates and
becomes greater.

20 Meanwhile, since a DMA formed in a conventional rewritable recording medium
has a small recording capacity, the DMA is usable as an area in which defect
management is performed. Therefore, a TDMA whose recording capacity is larger
than the recording capacity of the DMA is additionally allocated to the write once
recording medium,

25 In the DMA, a temporary defect management structure (TDMS) lastly recorded in
the TDMA is recorded during finalizing of the write once recording medium. In this way,
the recording of data on a write once recording medium using a recording medium drive
is enabled and the time spent on initializing of the write once recording medium is
reduced.



In the data area, a spare area #1, a spare area #2, a secondary TDVA,
and a user data area are forned. In the | ead-out area, a DVA #3 and a
DVA #4 are forned. In general, a rewitable recordi ng nmedi um
i ncl udes DMAs but does not include a io tenporary DVA (TDVA), whereas
TDMAs are additionally allocated to a wite once recording nedium in
addition to DVAs, in consideration of the features of this nmedium
More specificall in the cas Lte _once rgcor diu ata
Yecor ding 1 5 ThBi Atk Beced apcarapgr it s peress phrepabo e oy Sleef n

r ecor dechred bH& leatb@it aréﬁ anidraétefining fwdb Mgarfageaké Yecdfdifyg Aeafintliahgct
needs to bhe ugggted r|n data 15 recordin a recordlnggnedlum

drive re¥ie detadtoiofre nyBedesording gediy onﬂ%ﬁ{ﬁf%ﬁtt agiossbat
def ect iipfoRhamin r@eo.laxédwmetnbémm drifa bﬁm@néédlemtérsa 6?%%&%&%

defect information in a new cluster, his reason, as data 1S nore
ofterf r ewsaw Bivre Hees ﬁwt@nd@tlﬁ-‘l@@emmﬁgreﬁemlnmmedln@ aftes Ipading the

def ect FRhEIATRBHEab R CRVBS ASBSEES sl
Fgrhel i

si nce a conven ona revvrl tabl e recordin gl um has

a smal | ra@cv’dediirr@DNePp@@tIH jasteribarsiet ofseashingfondatarrecorded ima WRMAwith
def ect rmed. Therefore, a TDVA whose recording
capaci t??@%ﬁ%ﬁggﬁgﬁa@‘%&bﬁe recordi ng capacity of the DVA is

additionally allocated to the wite once recording nmedium_25In the
DVA, a t enpoRefeyringtoddE. irethe yaiteprcesecardingrraedimonggludessivoyT PMAs; idada

In the %%?DW%&?%&H& Jﬁ %ﬁ‘nﬁ_) Wh gHQhé’ﬁ'DWIS%%&rﬁe@nC& hehiid] d“g

medi um ata on a Wwite orice recor
medi um wboweg the ﬁ'@Mﬁ qqmtglnmdl’eamomry\lv@Fest ldst{BDEL) amdjtemmrawmbfeq’oe nt

"hi 1 sl 3eeBRaE ydrnth (HSDSC eI LR e Jodirk et hihea ndVifg,
a | ead- imddeeiandra spareatbaathat mramlbairtdtecfet terdrea hgvrt@\‘/hetdefmnagbthehe

recor di dium a data fromthe recording
medi um %3?%&&%&&@ r‘ﬁ% 5&@8% [é%?ﬂflﬁ?@?ﬂat ion recorded in the

| ead-in area or the | ead-out area of a recording nedium5 increases,
nor etst i rre i sTb@é’EﬁMS)mntaihsiaaBnazzeﬁ@ Médp (SBM) waing dltwgueﬁetmi indicatetverether

of sear SRR "Fer e o s MR B oA E SGbrTRE ik g R o G
sear chi ngcdroing cheediumsin addiéidn ite thee TV and tie EDFar gderSRid igireegrdable
capacity.

either in an additional cluster or in a cluster containing the TDMS.

Inclusion of the secondary TDMA into the data area is optional depending on the
26 decision of a user or a drive manufacturer.  The reascn why the inclusion of the
secondary TDMA depends on the decision of a user or a drive manufacturer, is to
enable the user/disc manufacturer to appropriately use the write once recording
medium.

The spare areas #1 and #2 are allocated to the data area during initializing of the
25  write once recording medium when defect management is performed using the

recording medium drive.

FIG. 2 illustrates an example of a data structure of information recorded in a
TDMA. Referring to FIG. 2, TDDSs and TDFLs are recorded in the TDMA in cluster
units. In the TDMA, an area in which the TDDS is recorded and an area in which the
30 TDFLs are recorded are not additionally divided, i.e., they are recorded in the same

space of the TDMA. Therefore, the respective TDDSs and TDFLs are recorded in at
8



Referring to FIG 1, the wite once recording nmediumincludes two
TDPIAs, i.e., alo primary TDMA and secondary TDMAs, in which the
TDVS is recorded. As nentioned above, the TDVMS contains a Tenporary
DeFect List (TDFL) and tenporary defect nmanagenent information
(TDDS). The TDFL specifies the positions of an area having a defect
and a spare area that is a substitute for the area having the defect,
and the T ifie e recordi.n sLtion of the TDFL. 15The TDMS
Cont ai o2 8p8 CLsIgr LR AN SERYSS RGBT how PRaeneralen N aaR & SiRdTaems
data is m&eansed).in clusters that constitute a whole recording area
of the wite once recording medium in addition to the TDDS and the

TDFL. The SBM | dabl ddi t | ust
cluster gont g’dﬂi%‘r‘@‘%l%%ies?ﬂiﬂ\%a% %Pfr@Fgﬁaﬁwg%oé%ggrﬁ'rlggtﬁ%ﬂk"\ 'ﬂgozﬂt he

data ar %feﬁrn?% FRE‘@' amm (8 amnceger PBredfigh D) Qﬁlecﬁﬁesathé%%mgﬁ ofa

dri ve manufacturer. reason e inclusion of the secondary
TDVA Sde pesrigalyg WT%CMI%M test asea, é @ pesitien ofa TPFl #i earraspandingde thei s t o

enabl e t‘l""EﬁJSx'%?Wri@lé ﬁr%té&ﬂh'frﬁ&ﬁr\ﬁtr%ﬁ APuFdRE OBl dd da)( ;%ﬁ’e ED&PP{) oft € once

recordi ng spare areas #1 an are a cated to
t he dat wpﬁa@m ’tﬂl@rTDQﬁ #athe ezewfrrs@a@r arepe#d end#ralloented to acletaiareg.

medi um nagenment is perforned using the recordi ng nedi um
drive. ‘M‘?Iag ﬁ‘%&s‘éﬂ?r | ustrates an exanple of a data structure of

information recorded in a TDVA. Referring to FIG 2, TDDSs and TDFLs
are recor dedAp Hsemin triowetailed leseintion @i flag stands faea feawmsjstensydiagh i n

whi cfy t tFr?pregﬁln'rrﬁhé gﬁt  Of 'll'?ﬂ% drl?r\flhagée g)?clé n C"’ﬁ‘lbgh id Bgsér)‘%ea_%&%taﬁ‘fa?er

recorded are no are recor I'n"the
same space of the TDVA Therefore t he respectlve TDDSs and TDFLs are
recorded in Atth®ighnodshownin the deavings eeormingite this eaberiseert af tieirrasent

they ar 6, Qaf6H ek i()Plg theg;fn%[é RIcBRPAGer P tHe \Ln@'bn@:e recordin n'féoﬁ‘rm 3f

illustrates an exa ata structure of a TDDS ust
FI G 2. FHef'eais algp m@lurie@am @ double npwrd|ayey ofa wiitej ancegesordivaanediem. o

fﬁ:c :D‘:)'S | %ﬁ%i??@oﬁ%@?e@éf t@% ?’Pfaeg&%[] ﬂé@&rﬁrn@”miﬁurﬁbﬁgmﬁbpgré&% alaEd

pr otigct iaosr #hfandrent oLder, araa #0 mseqmﬁrally forraediata firgt tdeerchiapdrdrornthe
inner part to the outer part thereof, and an outer area #1, a data area #1, and an inner
area #1 are sequentially formed in a second record layer from the inner part to the outer
part thereof.

Accordingly, defect management according to this embodiment of the present
20 invention is performable in a write once recording medium with a double record layer,
A primary TDMA of the second record layer is usable when a primary TDMA of the first
record layer is full of data, and a secondary TDMA of the second record layer is used
when a secondary TDMA of the first record layer is full of data.

FIG. 4 is a block diagram of a drive performing defect management on a write
25 once recording medium, according to an embodiment of the present invention.
Referring to FIG. 4, the apparatus includes a recording/reading unit 1, a controller 2,

and memory 3.

The recording/reading unit 1 writes data to a write once recording medium 4 that
is an information storage medium, and reads back the data from the write once disc 4
30 to verify the written data.



updating the TDDS #1, the sizes of spare areas #1 and #2 allocated to

a data area, C flag, and so on. As used in this detailed description,

C flag stands for a "consistency flag" to representing the state of a

TDVS update cycle. Cflag is described in detail later.

Al t hough not shown in the draw ngs, according to this enbodi nent of

t he present invention, areas formed in the single record |ayer of the
d.in_a double

wite once recordi.n mof E 1 are aJ so.includ

e Cor a1 sy e ok Cantilel £ PBHoE S dstert RasORRETLAR GR1A TeSfdN OB toe Welkyr g

| ayer ofgntd Recording meBRen wgﬁg@mmmnmwmejncarr@@oraﬂ g riedl@ha. 15
area #0; and an outer area #0 are sequentially fornmed in afirst

d | th the out tth d
out or ar ob 41 th SRR Bonlols? 2R Acterly Sgrmie e Rt MR |

formed idatsds wm@ﬁdn&ﬁ@mé drgeEcoraRgIrdmRurh ANA SpdEfidd bsitsidiRl PEaitteRar t
t hereof . Accordi def ect managenent according tq this enbodi ment

of tHe gatads NerTia Toidetart P araa 5@? MoteRnnedersrdnaRediamshRaving.a getechg

medi um Widrb sgedfidny, Qhé é&ﬁFdﬂe} 2¥fites nﬁePBé@&{nYthér M Sficd H%%or%ﬁf?g)ﬁnéduum 4
record layer s usable when aa@yl mary of the first record [ayer

is ful | ipspegified unimesfienthe UFB Gt o fRBCtar Sred o Srd eneerdisad
used m%ﬁm@%ﬁ%ﬁéﬁ%ﬁﬁs@% ?lfealé(%ea THES Bn ) {I'%‘é?ésdrﬁeftHé CJQifuaﬁj&I a.

FIG 4 is I agram o rrve per orm ng managenent

a Wi t e tikGarea daving dhe défagt. mbleklithe condiolieri hgfores the craatesiT BEh BN T DtD&
pres I . [

Fecabai ALY o smRnt ot b Sorca iphcHhefB ReBhiS o hEdetEfiingt
recor d| feykl, dreedcontrolleri 2 wiitesting stsrediitormatian imthe gDdtAcef the wwitelonee medi um
4 that is (ﬁ |nfﬁrrra i on storage nedium and reads back the data from
the wi {6 30to verify the witten data. The
controller 2 perforns defect managenent on data recorded on the wite
once recor di Fg. fisla dmuemsionlgdiagmmf therdmiwd, showntie FifS.i 4, avhigicearries out

recordi i a
verify- Qg ﬁegf r%\?\ﬁigg fe}m'mttor%adw|*tir‘:1‘l \t'/\.% &mﬁ gﬁ@ﬂ}’v\? |E{C{a§rn Eﬁ, érﬁﬁocﬁga‘éﬁﬁ@f
recasdi tige presentinvéntion.s faferfring do E . t&tl‘mrréc@rkimgvme@t:mrdrmeda&lvade&
verified.to ect an .ar of the.wnit gnee n ium 4
navi ng. i S6ES saPBeReRR R wtpridhEnGRRE A FIp L "h FETeer data
on the vadordingneeiunes i ldade intihempickupr 0s patscf treddriveiiidudesca tonteslet he
witten_use at ete n area of e once.disc 4 whi ch
A def oc? TEnsha PG i £ agfael Sofakiodaeri Dbz s a aenisy ()
posi ti Oan@furérme&) fza Hauivo 24! Ard delstein conasller 25re dstilledl | & metngil Blies
the created TDFL S

20 Included in the system controller 25 of the controller 2.

During a write operation, the PC I/F 21 receives data to be recorded and a write
command from a host {(not shown). The system controlier 25 initializes the write once
recording medium 4 required for the write operation. The DSP 22 receives the data to
be recorded from the PC I/F 21; error correction code (ECC) encodes the data by

25  incorporating additional data, such as parity for error correction, into the data; and
modulates the ECC encoded data using a specified method. The RF AMP 23 converts
the data output from the DSP 22 into an RF signal. The pickup 10 writes the RF signal
output from the RF AMP 23 to the write once recording medium 4. The servo 24
receives a servo control command from the system controller 25 and performs servo

30 control with respect to the pickup 10. Also, in order to perform defect management
during the write operation, the system controller 25 instructs the pickup 10 to read the

10



u) in the menory 3. If the amount of the stored information reaches a
predeterm ned | evel, the controller 2 wites the stored information
in the TDVA of the wite once recordi ng nedium 4. FIG 5is a
detail ed bl ock diagram of the drive, shown in FIG 4, which carries
out defect managenent on a wite once recording nmedium according to
an enbodi ment of 15 the present invention. Referring to FIG 5, the

recordin velnclu sa icu 10 correspandi ng to, the
Fecor di RB1A Gara WL ance TeroTARB el S B BIOTFB00N vl A SRRy
I's |Oad*?‘ﬁ’edagbmehhiﬂfd?hﬁﬁbmtcﬂﬁevAité@ncérb@on@lrithﬁedzﬂﬁHJdeS a control ler 2
in which a PCI/F 21, a digital signal processor (DSP) 22, a radio

cont 1ol | or\ SEUHRE hhsrSPmP Rl R el e B ROPO T MG S TR Sy ot em

control |o@htaﬁ'ﬁng3fDDB%nﬂCaTTDBL |vﬁfcl‘2|s lastly recdrtieéd inta FTDMA, 's6 a@n@rﬁéuz@rthe
be recorded and a wite conmand from a

the PCI/F 21 receives 8}4
host 3( ndtrite ARgIECOraig @9@‘9 WhRT Adisprommand s givgn obrredelermined disgnce

recor di Rgafgl siRdftionS @rd A&ffieAr the wite operation. The DSP 22
receives the data to be recorded fromthe PC I/F 21; error correction

code (ECC) encodes the data orati n addi ti onal _dat such
o Tty f oPigig & reatianteionothe PG UE Hitacaa e Sl onal date, uch
encoded Tatsgstaf éwmaumpérrcﬁﬁhs Richatalizatieh Bﬁuﬁé@f&&h@ %ﬁd&iﬁe’iaﬂdﬁe

data output ‘fromthe DSP 22 into an RF signal i ckup, 10 writes
t he RF hgmkuadpwmm*naf@ﬁwatfﬁ@rﬁaeam\m the wri PH@e WCPE "%ﬁ@é'%&@ﬂél ng

medi iy rﬁﬁsu{@gggﬂ éﬁﬁ@él‘é?g?laﬁfr&ﬁrti’{&laéé’m&é?h Wﬁorﬁ B WildSonce

syst em COI’]t erforns servo 30 contr respect to

the pi ckeqprchog R 4i nTbe Kéranmplifipe?d mwedéﬁlé%opﬂ@harg@amptdlﬁnonh@et he
wite o ?d’kgg19ri'l?totah%§¥@ﬁ§|"{359ﬂ5§ Bkia%o&gatba?ﬂow%st# Qg;nal' tB‘iﬁtDDé@ 2P
read th ta fromth ffTe once reco

i nf or matandprovidds aserve sigoakfor sma@eﬁdnobtﬂmed rfreane EhenRE @mabtowm sevo

once ! S R e B e B B S L

| astisy ceooddiated data, arid\d\tpae tesECG a‘nicu@&d datat h€hs senvbt2d pemioems servo

recordi “ﬂa(@ o Pgﬁﬂpegp nggﬁoﬁﬁgmg%e}\ﬁ) St Buffut REHAR HF S 28

finalizi
and the servo control command output from the system controller 25. The PC |/F 21

sends the data received from the DSP 22 to the host.  Also, the system controller 25
may instruct the pickup 10 to read information regarding defect management from the

20 write once recording medium 4 during the read operation.  The system controller 25
manages the whole system during the recording/reading operation.

A defect management method for write once recording media will now be

described.

The present invention introduces a consistency flag (hereinafter referred to as
25 ‘C_{flag’) that is information specifying a TDMS update cycle and the TDMS update
cycle states so as to determine whether defect management is abnormally discontinued
due to an abnormal event during recording data on an information storage medium.

FiG. 6 illustrates states of a write once recording medium on which defect
management is performed, according to an embodiment of the present invention.
30 Referring to FIG. 6, a TDMS describes two states of the write once recording medium: a

TDMS update cycle open state having C_flag = *1', and a TDMS update cycle closed
11



During a read operation, the PC1/F 21 receives a read conmand from
the host. The systemcontroller 25 perforns disc initialization
required for the read operation. The pickup 10 illum nates a | aser
beam on the wite once recording nedium4 and to obtains and outputs
an optical signal fromthe |aser beamreflected fromthe wite once
recording medium 4. The RF anplifier 23 converts the optical signal

out put fr t he kug 0 0_an rov des dat a ,nodul at

rom t helphangati Tee2 e HaeYals of, g BHeteBiid arirsaidgd Fecompiato

zgr \éo cgﬁ? gtt@te ofgtﬁﬁd@teraen?m?o rrv%ﬁvn il cgmé'reécﬁd‘hb %@ﬁgﬁﬁs |aédedtTirr]m ﬁ)gP
enodul ates the nmodul a codj ng on the

dempdul dediggmediyR drive 2 (ﬁ% ‘5‘#@%@5@%%&5 fqrmatiap tegrginoap

per f or myp asfeuormstlw A8 dht?@c@héid@t@tﬂé?anla%nbﬁﬁd!@ﬂéﬂ duehaB@ [sero

si gnal output fromthe RF amplifier_ 23 and the servo control conmmand

out pit frailse pﬁ@lwsdwuéﬂpf e repording megiuma@ng thusdefesimanagament was

recei ved f Ko atée L0 the host. Al'so, the systemcontroller 25
may |ns'?‘rouct taﬂ P@Eup 10 to read information regardi ng def ect

managenment fromthe 20 write once recording medium4 during the read

operat i on. TRefesing ofilEsnt b Gep defectiaagaementdnthed forayrite é’ﬁF%i uring
the rec %L@r&‘iﬂé E'ﬁ%ﬂién g%c@rgfﬁg% 'aoefhother embo@ n‘i’&ft%ﬂherfﬁ@@é}ﬁ 'ﬁﬁféhh&? WPHo 0"

wite once re now be descri bed. ‘gresen
i nvent | @ﬁdascmbﬁﬂwéi@ted c birgti ‘é’h%‘hé})ﬂlf@ Q@CG{ w@p@immme@m sdeadad int9 as

25 @%521&@%;& dhvégfes foﬂ“l PRE E’“@er @ata%ﬁm@a%mend

t he e cycle st er defec
nanagerré‘me state 400 indicates/that éaiarnasmw kaes reeordad ap s weile angenecaidindng

recordin Pindlealdd R4 TRE WAk 3|Ji @g&dlﬁ%&ném%m %Itert@ the THNIS 9#:1

states a vvrr?e once recordi ng um on managene
per f or megile amsed dtatg hawingG _; ﬂag)e(ﬂh winohl isdéstlylrecqrded avihe iTDMS when dat0

recor oi R e tmrorded SRR AT B RS fi R Rty @%if%iﬁ-g"ic-el- ,

and a TDVS update cycle cl osed 11 state having Cflag = '0'. The
val ue of C flfdgta mmermmmCamdmdbem ammnedmm!mgtmedrhm &the e of

updat ed r -

Fecor ai SETHR cuiech T st Bl haRR TORMA, £ g < PAEreriofinar
r egar di ngfexhmapdgtmentiOpSfored using thegechriling muaslien deve, duniag irdielizing of
abnor mlthee\\r(rﬁ ton%lécrecorgana mediom 4. C _flag is recorded in the TDDS as mentioned

above with reference to FIGS. 2 and 3.

20 According to this embodiment, a TDDS having C_flag = 1 is recorded and the
write once recording medium 4 enters a state 110, so that the TDMS update cycle is
open in response to a host command or according to a recording/reading operation
(operation 20) and the write once recording medium 4 enters the TDMS update cycle

open state.
25 Two cases where the TDMS update cycle is open are as follows:
Opening of the TDMS Update Cycle by a Host Command

When the write once recording medium 4 containing a final TDMS, more
specifically, a lastly recorded TDDS, having C_flag = 0 is loaded into the recording
medium drive, the controller 2 receives a command of opening the TDMS update cycle

30 from a host {not shown). Then, the controller 2 controls the recording/reading unit 1 to

12



5 failure occurred during use of the recording nedium and thus defect

managenent was not nornmally conpl eted. Referring to FIGS. 4 and
6, a defect managenent nethod for wite once recordi ng nedia,
according to a anot her enbodi nrent of the present invention, will now
be described in detail. First, when a wite once recordi ng nmedi um 4

Is loaded into a 10 recording nmediumdrive (operation 10), the TDMVS

updat e cycl tate ,100, ate,. 100 j ndj t hat ta

oS- neveRopt T LSS Bt g Teh = Ha et OMR Bosfistoipdhd SR B3t theogled i

i ndi cat @se TORIA dd&s WWihdicate WTDRSQI@&E@CW&MH datent g thid e[ alue

update cycle closed state havin ich is |lastly recor ded

inthe P %@?ﬁrw&ﬁQum@eb@aﬁm%%rw%bﬁ%@&bﬂeeﬁ nﬂ*aqm@s&en? grgfore,
successiyly 'wﬁssfdahgggﬁnébr% 8-Cc_haghs fabricdas aMRWAludigen recorded on

the wite once reco um4 the controller 2 records, in a
first cluster of a primar 0 and i nformation that

Lef 06t mana ORHPS TOMS DPHAt ey e Ggr e RedringlE st SRATANG o

during initializing of the wite once recording medium4. Cflag is

recor ied i n wh@PTﬁ?ﬁnﬁaSormrrbccﬁamg rﬁém%D 4\/Shéhvihgr£fa8ﬂ rReerded ﬁl@wutﬂ and
ccording to, thi odi ne avi
recor de@-Hag= "? Pds prded indp e reer F‘Sl"ﬂ‘@d'ﬂ@cﬂrwﬁla‘ﬂd g‘?ﬁoéﬁ"gg g" E%aé’f'@ ofdsta 5o

that the ERYP th@ﬁ@ét%eﬁwb@nn@/réaa%mmaﬁmnﬁ@ fetordin@ rdefim BAVETBMIRY
according to a record / readi ggﬁoper ation (operation 20) and the

wite orﬁc@rdl%m&@iwmdmpﬂfﬁrms Egcordingrepding Qnsrtioa %yfbeévrts%ence

st at er
Z ol Ilgvvs ?e'i:é)\“@n§ﬁa%%whel?tl_ﬁg‘wsﬁ)rﬁ%?g?ﬁﬁ&fuﬁ%eﬁé@dh&g{’iﬁ%%@tﬁrﬁm@ﬁeadmg he

wite onneratr@@ldhel cagireted @Wmlﬁm @pnrdﬂ@!rgadlng anit tipmecaig ad DDS with

speci fi ﬁahE% grﬁln'aaﬁ&t XDV QSR tyﬁﬁ-‘@TDWfa @c&ﬂ?@@ it T@Ml‘\%da%qo

into the—re nmedi um dri ve, contr recel ves conmand
of openun@atmmemsmawecycmp@nmter om a host (not shovvn). Then,
the controller 2 controls the recording/reading unit 1 to record a

TDDS with G T@&T?Hj%b rﬂlgaal@@)étfteﬂ- eﬂﬁéﬁér%%%@gftﬂ?ﬁ orielBr s@@éﬂaytg)mes or

recorded in as to I ndicate update c
st atis. Bfierwitingcmpredetenmingd lamoust oigiath agAtthisiies tlnmil'DMSwlémpdated to

i nfor na}r{cme%lcfggd_ &gpa%}o{&&qﬁ tﬁ@ﬁ—Dg,@ange Therefore, only a TDDS

contai ning chan recorded 1Tn a new cluster.

Similarly, defect management of updating a TOMS is also performed when a
cluster is determined to contain a defect during reading of data from the write once

recording medium 4.

20 After the state 110 where the value of C_flag is recorded to be 1 and the TDMS
update cycle is open, a recording/reading operation (operation 30) is performed and a
new TDMS is created and stored in the memory 3. For effective use of the TDMA, the
controller 2 preferably performs updating of the TOMS by recording the TDMS in the
TDMA only when the host gives a command of updating the TDMS (operation 50). At

25  this time, the TDMS is updated so that C_flag = 1 is included in the TDDS.

State 120 indicates a disc state, i.e., a TDMS update cycle ppen state having
C_flag = 1, in which the TDMS can be updated during the recording/reading operation
(operation 30). In state 120, when the host gives a command of updating the TOMS
{operation 50), the controller 2 updates the TDMS b},{ including C_flag = 1 to the TDDS
3¢ and the TDMS update cycle reenters the state 100.
13



50peni ng TDMS Update Cycle According to Recordi ng/readi ng operation
When the wite once recording nedium4 having a |astly recorded TDDS
wth Cflag = "'0" is |oaded into the recording nmediumdrive and
recording or reading of data is ready, the host sends a wite/read
command to the recording nmediumdrive and the recording mediumdrive
perforns the recording/reading operation on the wite once 10

recordi ng ne e ed durin he
recordin /reggyﬂ%’égggig‘?&a@% regﬁli' Eefsp%g%ﬁ?fi?@"}aﬂ oopen the
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TDVS posiy I C t he, TDVA spo as
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15 after, eterm.n noun at a. tinme, the
Tove i < Coplialeh & bBurpi B trGoR Tl a&G Ul 4 b a Umd b b= O n the
Si mi | ar ITPMAlef dere, Cafiwpe Dendicates thadtel TMS u-f)% ¢y%léik%%s88rfWh@ﬁq e
when a ?m t'@\,bs det ﬁrm ned, tp cont ama def ect "during reading o
data fr Wit C-flag 5,0 recasdrcinAle Meb s Hewritsgmoedecartisgdnediem#10
wher e t kateratheeTDMS GplibRGycR: d&@ar&hﬁémo be 1 and the TDV5 update
cycle is open, a recordl ng/ r eadi ng operat ion (operation 30) is

per f or med anlg TDI\/B is cre % b ed in the nenory 3. For
BT ective Lo UBHNBhaNRROMRICLG dosa 1] DRISHRdale sUg riBeT ama
updabi ngomahkieo EbBRheywrite oAt @N@d | he
hgst gi z_;s %lrbrrr%ﬁ o%w u dat i Lég&gﬁﬂ(;gemgm(%ggégﬁ on ‘?B OXGILM%?&F
tine, Si%@ﬁ gy %‘3 tofilg stater 109y In thej siate @0 whan the hWéQWBB)S.
State 1aca;ommar@ab@yecmr@\smesinaéeecolrdlﬁg mea.umhMﬁéggg ?%urﬁg he

stat e havi ’rbgag % in which t can be up
recor di Atgd sheje Eélﬁé’m@ﬁ r?@fﬁ@ﬁ"ﬁt’“&ﬂ*ﬂ@@)’lve (apesatione?0)20, when the
host gives a command of updating the TDMS (operation 50), the

troll . ERs1 300 all
g(r)lg {(r)\e HEEMS nuﬂiﬁigt ?S‘ic ﬁa%g?ﬁ? E%Fm%fgﬁn%hﬁﬁgﬁgeﬁﬁetdﬂﬁegaﬁﬁ&
TDVS® up "1:% & opRtr &sé &gnirels thesisspring/reading simitda feqosd datarsuchas TDVG
updat e efeiea gaoée.eybf/thbhﬁbmsmefyby PR Ebcbﬂﬂﬁ%@f&élﬁoéﬁg Yd ﬁ%@lé”g

operation, a command ej ect ite ce rec Fom
t he recﬁ?ﬁ??ﬁa'ﬂ%aﬁ@ﬁ%ﬁ d, QFaﬁS@Mnﬂaﬁ@mMAl osi ng the TDVS updat e

cycle is given (operation 40). Then, the 5 controller 2 controls the

recordi ng/r eb@dhaﬂmeutabévé Quck6@mglodhid @R%omnﬁéhtgrt reséhtiidveh P
Her e, %Iﬁa% i ndj cat es t hat tfgg TDVS update cy cr@p 'oseeg&\n
t he that mdlcates two states of the TDMS update cycle, i. e the TDMS update cycle
20 open state and the TDMS update cycle closed state, is recorded in the TDMS.
Therefore, it is possible to check whether an abnormal event, such as a power shortage
in the recording medium drive, occurred during use of the write once recording medium
4. If a power shortage in the recording medium drive occurrad during the use of the
write once recording medium 4, the value of C_flag indicating that the TDMS update

25 cycle was open must be finally recorded in the TDMA.

The TDMS is repeatedly recorded to increase the reliability of data detection.
For instance, during updating of the TDMS, the TDMS is repeatedly recorded in
continuous clusters of the TDMA, or a new TDMS is recorded in a primary TDMA and a
copy of the new TDMS is recorded in a secondary TDMA.

30 Until now, defect management according to an embodiment of the present

invention has been described with respect to a write once recording medium. However,
14



TDDS with Cflag = 0 is recorded in the TDVA, the wite once
recording medium 4 enters the TDMS update cycle closed state 130. |If
the host gives a coomand to cl ose the TDMS update cycle rather than a
10 command to eject the wite once recording medium 4, the TDVS
update cycle enters the state 130 and returns back to the state 100.
In the state 130, when the host gives a command to eject the wite

once recordi ng. medi.um e wite once re nedium4 is ej ected
¥ om ¢ have UEE BEF Rt o BT S p BT whiRh St aotdol Mandgemar: Spdrding
st at e 1gtheldresenti FRent@nvem e parformad iohotlinikal it thig tﬁdéﬂ)fwiédlﬁn onTigat is,
recordin medi um 4, the controller 2 coptrols the

1
recor di Hé@%@an@@emﬁﬂt@w' mationystprace feeriye, aqoording fp the\presaity of
the TDMiwehii, @}Pﬁbhﬁfs%%HMpBQté%@%rﬁidWc@fstﬁéﬁrﬁonﬁétHh Aot lirhilfptd hat

cont ai ns TDD or _an ment i oned
abové, ae@aﬁmmg 'EW$I5)?§V€%GE‘FWP“’M9 MedUmr esent. | nvent ion, Cflag
that indicates two states of the TDVS update cycle, i.e., the TDVS

updat e cycl ea@feAfRHedHbRVE, 1B ik BeasOWRetPaphBndTHE! 6v§dt%§§t@a§b%ﬂer' S

recorded in the TDVS. Therefore, it is possi bl e to check whether an
abnor mefailltesercurssen 18 racqsding madiyn drye recardstaformationy iWiichhis gieneated

drive, ﬁé?&té&ﬁc?@atﬁ% @inlj%?dﬁtlf eréin i &l Qﬂéﬁlrﬁrﬁﬁ%ﬂhg%dﬁgl el 1T a

power s ortage In t e recor ng ne |um rlve occurre e use
of the peiiqdicallioeat@yding deringa reperding/rasdingsipgration. Cli thiggcasedsunpy ofg

t hatyp NEoRENG e ARbRIAPBU B PaRSs B] %@J;ﬂéﬁﬁné’ e BBl 8130 rftifhatitn

I'S repeate recorde fo1n
reI i abi Isiabpoghaltyatiscodtinuest | decording o estembodimentthe gresedbinventioof whér

T o T SR8 Rl RGBT 6 bR RSBl of] | e
new TDMgcosdimgmedideddrive detmmmlﬂe;abﬁﬁmm teS'ﬁiimttfnh afi dhve restefdingt of

managene cordi hao] d n f resent invention has
beon_ deCTiaas gy (oo 18 e B AR R RIS RIBRG: g e um
However, 14 the type of an information storage nmedi umon which the
def ast nmanadd@enhis atewshdirtilustratingne defest managementtrethod dor ibfermaticnor ned

an 1 nf o fHGeSeLR AR e R o1 breshor fifeBloh, "THERERC,,

whi ch usesagementdhoen dyElI@ 7da gedymiablestsing fomdxampié,i the drive siown in FIG.

imt ed . o 5. Hereinafter, a defect management method for information storage media
according to an embodiment the present invention will be described with reference to

20 FIGS.4and?7.

First, an information storage medium is loaded in action 310. In action 320, an
update cycle of specific information related to data recording or data reading is open.
in this embodiment, the information storage medium may be, by way of non-limiting
examples, an optical recording medium such as a digital versatile disc (DVD), or a hard

25 disc,

Also, the information related to data recording or data reading is information that
is generated on an information storage medium during recording or reading data and
needs to be later recorded on the information storage medium for data reading. For
instance, the data may be example, defect information regarding a data area of the

30 information storage medium. As previously mentioned, the defect information is
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5 updating of a TDMS of a wite once recordi ng nedi um As
menti oned above, there is a case where an abnormal event such as a
power failure occurs when the recordi ng nediumdrive records

i nformati on, which is generated related to data recording or data
readi ng, on a | oaded information storage nmedi um periodically or at
~any tinme during a recording/reading operati.on. In this case, supply

recor of Repied R TRVE BN Aot Mufa eyt ol o Gbtribng <o

an enbogswabietrecorghgseediurhnvent i on, when the |nf ormati on storage
mediumis reloaded into the recordi ng medi um drive, the recordi ng

medi um dri ve s_t,h r.m nati ordin
ot o mat 1 on s Ge el et d pirialedis bRt At pam

15]IfI G 7esip3)n§et: td @n@ﬂnmdgdltda bpen tt@tqpﬂetetacy@@‘ orcd n\gﬂgrréa@wm]gneimgtdm ti}Oé t
i nformati on stora a, acc | o, an.enbodi,| e presen
| nverit] BRSt i TouG. FkaRs e it be AlRrSioRd i conuigns, afarenfahe

usi ng, Lpaa@@aglnqaaylgélgﬁgfénu@sahom in FIG 4 or 5. Hereinafter, a
def ect nmanagement nethod for information storage nedia according to

an enbodi nent t sent nve tion w be, described with re ce
20 50 B co. p astian 336 AR hE R0k el Ins AL D e oTirElgT 2,
in acti esntroldihel recéreitn dqwea&agunmm wmb@f&uﬁmé Sycw op@egﬂaté rnfdrnfaﬂéﬁma on
related to data recording or,6 data realngls open. In th

enbodi nBHAetrne A8 ok iedprdaddriagEatanatoimondgedien. THe uadate cydle state

non-j| mﬁférﬂﬁitlgﬁ%g%lﬁés th@%tél@bf fh%l g@ﬁ%ﬁl%lﬁ?ﬁl bbﬁﬁ@l@féﬁ@ﬂ’ai]f a |dhei t al
versatile disc . or a hard or mat i on

r el at edvalge @étr@ r@é@mcm@a@rs hé*ﬂ%uw@éa FYRje issonems offiiae valkeofthe i s
gener at g, (g., grr%@aag %ggcfgggd um during recording or
ta a st

readi ng recorded on the informati on
st orage nedi umfor data r eadi ng For i nstance, the data_ may

exanpl e, deflo@ctipmpaP.the pemrqﬂe@%rcantr@s theggeerdinadsadipg LAkt 159 record data
| nfor M @ reHdRH FroFPHb Wb rmidtioR sRifhge FledifR Nt | oned, the def ect

information i1 s

i5 In action 350, the controller 2 creates the specified information that needs to be
updated whenever data is recorded on or read from the information storage medium.

In action 360, the controller 2 determines whether the update cycle of the
information is completed or not.  [f it is determined in action 360 that the update cycle
is not completed, the defect management routine returns to action 330, the information

20 created in action 350 is recorded on the information storage medium, and the update

cycle open state information is recorded thereon again.

However, if it is determined that the update cycle is completed, the information
created in action 350 is recorded on the information storage medium and the update
cycle closed state information is recorded thereon again, in action 370.

25 When recording the update cycle state information in action 330 or action 370, it
is preferable that the update cycle state information is incorporated info the information
and the information is recorded on the information storage medium. If the update
cycle open state information is firstly recorded after the loading of the information
storage medium, the recorded information is compared with previously recorded
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recorded in a TDVS formed on a wite once recordi ng nmediumor a DVA
formed on a rewitable recordi ng nmedi um In this enbodi nment,
the update cycle of the infornmation is described as open response to
a command to open the update cycle or a wite/read command gi ven by a
5 host (not shown). However, it is to be understood that conditions
of opening the update cycle may be differently set. In action
330, wh . of . | ti i ; troller
2 cont g N e G BuGh, h AR et R eREte GvcROiBie SEMERIN (0
st at e i chamgestfrom thenupdabe eybls epsedstdtednioamatiornt todhé opdate cycié operatsiaia
storage.r}edi U JThe u d(ielte cycle state io information specifies the
state ofMPHE @Bd'&trgcc?fg% ‘e using a consistency flag. If the value of
the consistency flag is 1, the update cycle is open. |If the val ue of
t he consi st eAsdeédribediaboe, defest madagementdceoidingtiodbe disclosed In

i 340, th | | 2 I h di i |
Fecord Baacisnss o rERr ek iR e AN st 1oi 1
acti on gbfteivelubnoanalitetnhination of readreing the arparc inforedhtion storage mediuhhat

needs to, be updated enever, data i.s, recorded on or read fromthe
0 or R RS AHEE B ATAYEN, SHeh e RFaREN < RoWEs AU FineseEdrtmg
det er m pRRivhatikedué kea poder RilegchBerdthetifermaticn steidge médiurm tnidiciced
or not. If it is detern neqdfh’in action 360 that the update cycle is
not corrﬁlt‘éfr@d",ec??‘i’é“%fegllﬂ“ Ragenent routine returns to action 330,
the information 20 created in action 350 is recorded on the

i nf gpmat i on skiYRES Rtrmbodiraests bh theupdsdrg itieatien bagnbsdradhewn and
information_is recorded,thereon agai if i

, ) ai n. . ver, it )
ot or i AEEATRE: tnere ARG LR @0 Bmitsipitas discopRE Simbpaimants. orfather, it
cr eat ed wollldsd Afstedatidi By theSOsIHRA i@ thel AiEtHab ERdrigekinedy I5¢ Maagm MRl um

and the update cycle closed state information i's recorded, thereon
agai n, EMbaginMest without depaRing fram thedringiplasandpiitof &R ingention, e scope

I nf or ”%erichr?sé@ﬁﬂefarb RO cRim@Shd MidirbfRivalshts, s preferable that the
update cycle state information is incorporated into the information
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and the information is recorded on the information storage nedium |If
the update cycle open state information is firstly recorded after the
| oading of the information storage nedium the recorded i nformation
is conpared with previously recorded information and the
information, in which only the update cycle state informati on changes
fromthe update cycle closed state information to the update cycle
open state inéEIE\ ion, is recorded. As described above, defect
managenent aceerdfrg to the disclosed 5 enbodi nents of the present

i nvention enables a recording nediumdrive to easily perceive
abnormal term nation of recording data on an information storage

medi um whi ch \Whet iselaigeds§: an event such as interruption of power
supply to the recording nmediumdrive due to a power failure, when the
information storage nediumis reloaded into the recordi ng nedi um
drive. i oAl thbugh An fappaesths domeepsdukingheata eseortied norerdn infolmation
been sho and dﬁ@miﬁed thf Spresent, invention is not limted to the
di scl osetHOEHEIHPHEM: dNe RRPHEIUS GAMRIRING be appreci ated by t hose
skil'led in theprklp thatresdPdaaFromMhdRforittionstdrBhE nfsthad aRdt

w t hout departing fromthe principles and spirit of the invention,
the scope of #vePBHolles that cerdeplyyhe Rickepdpread st sfate indefmatione mhich

CLAI M5 S i Ly 1 0 i
data rechange tEHRdR oydle of arterfbranP Bkilol imaflad il iR
conpri si(1PMQ) pifcthep infhabatioradtordge amiedam t iseoperi,ofroat iaon as¢arafgthe
medi um .apd . control ler that ntraols, the pickup to read first
State | il Bymaps, SRUATEELER, S TRRES L Rofiaintie it 1838raind
t enpor argniiRfagtdafectagaimmeitr aed ure (TDVS) of the infornation
storage nediumi s o&l%’g,_ froman area of the information storg_ge

PR dbat

medi um the eSS kupyta reask sraangrstategafrmagon ewpishasagc
managenmeik. TING update cycle is closed, from the area when updating of the TDMS is

completed.

2. The apparatus of claim 1, wherein the controller controls the pickup
to read the first state information in the area, in response to a command to open
the TDMS update cycle.

3. The apparatus of claim 1, wherein the controller controls the pickup
to read the first state information in the predetermined area in response to a

command to read data from the information storage medium.

4, The apparatus of claim 1, wherein the TDMS is updated to manage
a defect when data is read from the information storage medium.

5. The apparatus of claim 1, wherein the controller controls the pickup

to read the second state information from the area in response to a command to

eject the information storage medium.
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controls the pickup to read second state information, which specifies
that the TDMS update cycle is closed, fromthe area when updating of
the TDVS is conpl et ed. 2. The apparatus of claim1, wherein
the controller controls the pickup to read the first state
information in the area, in response to a command to open the TDVS
updat e cycl e. 3. The apparatus of claim11, wherein the
controller controls the pickup to read the first state information in
the predeterm ned area in response to a comand to read data fromthe
i nformation sgor agend"Bshatatus of claim 4, wHéRirpPRadoriéfeoorfttol Melpickup
wherein the TDMS is updated to nanage a defect when data is read from
t he i nf ofigeddhe seepnd state information from the argm irniRsapase i afcommand 10
wherein | s the pickup to read the second state

i nf or mat {:I@ﬁe?@&%ﬁ)ﬂ%ﬁ%e@%% é\[%f esponse to a comand to eject the

i nformati on storage nedi um 6. The apparatus of claim1,

wherein the contraller controls the pickup. to rea he second state
i or mat i on f Fom ¢ HE APEEAIS PECRER oh Wit B irae" Erbe e ISk
updat e cy&dodd state informatidh @o dRPiAERIMES i9the TAIMS Huringeheiupdatifg of the
controller reads the first or second state information to be 1 ncluded

in the TONESuri ng the updating of the TDVS. 8. The apparat us
of claim1l, wherein the TDMS contains a tenporary defect managenent
information (TDDS) and a tenporary defect list (TDFL), and

wher ei n the c@nt r ofHeeapparatis ofreaif A stvherein the SBYEh dostbsea temporary

i nformat| o_he included in t S. 9. The s_of
ol i m 1, S6iRet BpReeda R maton [ERRSy by ademeprmariguhe Tidaar

( TDVA) from wohergiri the cdaliesrgzigdhe first or thd Gecdid sk irddmSatiod to be
reproduci ng data recorded on an information storage nedium the
appar at uclUgRE in Q‘I%@?D -pi ckup that reads data from an information
storage nedium and a controller that controls the pickup to
read first state information, which specifies that an update cycle of
i nformati on f&r defrecapparatugenieaiain o, syheneini theaareariea tefmparery defect

tate 1 raradr st aeRNEONE) A R A ol Talbat " eyl o5 the

information is closed, in the area when updating of the information

i's conpl et ed, erein the information | s ated t.o, nmanage.a def ect
when ot o r o0y i Trpiad, Bk TR iPLcita dataarartied "on A ifermain

appar at UstofRje rhefuaf dse Bppstahd é@ﬁgﬁgﬂﬁ@ on an information storage
medium the aaE) &%LS{% ?hsat(;gég)srcligty%%m an information storage medium; and
a controller that controls the pickup to read first state information, which
specifies that an update cycle of information for defect management is open, in
an area of the information storage medium, and controls the pickup to read
second state information, which specifies that the update cycle of the information
is closed, in the area when updating of the information is completed, wherein the
information is updated to manage a defect when data read from the information

storage medium.
11.  An apparatus for reproducing data recorded on an information

storage medium, the apparatus comprising:

a pickup that reads data from a loaded information storage medium; and
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a pickup that reads data froma | oaded informati on storage nmedi um
and a controller that controls the pickup to read state
information that specifies whether an update cycle of a tenporary
def ect managenent structure (TDMS) of the information storage nmedi um
is open or closed, the TDVMS containing information regarding
tenporary defect nmanagenent, wherein the drive determi nes that the

TDMS | -t o-dat th t | f I I, | d.and
Chat the. ToveR Canfler dist onal b e tadei slate nfpeliay fioh S |
open.  whethetdn updatc2BRA¢ 8t HieRpofdrpiBiebl manBgeRicht shactaRNETNIS Bbf

0
controls the pickup to read lastly recorded state information of the
TDVs.  the infegnatidie siprage Bredinai i open waerdesed; hieTHAMS s confaining
to manag C i o] i r LOR. S

rodi um, st relAhe 3hrckal Horck TR Joheh S 8Fe,
i nf or mat determinesdhat thedi DS ishe-apgate athere chequpdatengycla ob itk TIPM i

{hat - contipere S Eves e RS if Bafot e Wewedae Upiate aycle At i TOES

whet her @mppgpdate cycle of information for defect nmanagenent is open
or closed, froman area of the information storage nedi um wherein:
the drive determnes that the infornmation is up-to-date where the

update cycle j clﬂﬁﬁe i e H?ﬁe’i. LS - t
where the upd1£'e cyc %pﬁgpaé%gﬁdf g%@” T, % herpiqﬁ?o?&rrg{q”gﬁ ‘%"@frﬁ%dgleed
t 0 manageickuptf reat [a¢iyredatdedi Satedafdrhation ohtbei TDMBmat i on st or age
medi um 15. The drive of claim 14, wherein the controller

controls the pickup to read lastly recorded state information of the

information f1g, defRcériverppgRIBNEL, wherein thd IDMSAel iatdtRRAGRINBHS a
met hod for_an informati on storage nediumin which a tenporary defect

managenedffectivismdatads readinay thadnfoematipn siPtageanediindn update state
of a tenporary defect managenment structure (TDMS) is recorded,

conpri si ng: when updating of the TDMS is conpleted, witing the
TDDS i ncl udi nt.i nfAoT rappacaius Har repeasiutings dataatrecqgyded eorstant énfofmation

ot O b BB 0 T e o

a pickup that reads data from an information storage medium; and

a controller that controls the pickup to read state information that specifies
whether an update cycle of information for defect management is open or closed,
from an area of the information storage medium, wherein:

the drive determines that the information is up-to-date where the update
cycle is closed and that the information is not up-to-date where the update cycle
is open, and

the information is updated to manage a defect when data is read from the

information storage medium.

156.  The drive of claim 14, wherein the controller controls the pickup to

read lastly recorded state information of the information for defect management.

16. A defect management method for an information storage medium in

which a temporary defect management information (TDDS) including information
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a tenporary defect managenent structure (TDVS) is specified as
"opened"” or "cl osed". 18. The method of claim 16, wherein the
updating of the TDMS is conpleted in response to a command to e ect
the information storage nedi um

on update state of a temporary defect management structure (TDMS) is recorded,
comprising:

when updating of the TDMS is completed, writing the TDDS including
information that specifies that update state of the TDMS is "closed", to the

information storage medium.
17.  The method of claim 16, wherein the information on update state of
a temporary defect management structure (TDMS) is specified as "opened" or

"closed".

18. The method of claim 16, wherein the updating of the TDMS is

completed in response to a command to eject the information storage medium.
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