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METHOD OF AND DRI VE FOR RECORDI NG MEDI UM DEFECT
MANAGEMENT, AND DEFECT MANAGED RECORDI NG MEDI UM
Technical Field 5 The present invention relates to a
def ect managenent nethod for a recording nedium a
recording mediumdrive, and a recordi ng nmedi um
therefor and, nore particularly, to a defect

MERISBHE ANDDRIVE Fddawﬁébn IRG mbmmqyﬁpgggg\gtﬂﬁh@émem,

managenent area an secondary tenporary

managenment ANDREEEST MANAGED RECORPING MEBIUN nedi um

10 Background Art Defect nmanagenent is the process of

rewiting data stored in a user data area of a disc

in which a defect exists to a new portion of the user
TechfAlidhBFialea, thereby conpensating for data | oss caused

by the defect. is In general, defect nmanagenent is

PEhEQrEBsht Weiehtioh rélGRSS tb eRdefeeiTRahagdmaentiriethod for a recording
repl acenent. In linear replacenent, the user data area

medium, aeeddinadeedivm dies pdasrecorIamedium therefos gad emore
pori i, 81582 hSeBEmE] Rl LY B SEARSERTObe

manayexienisesa dad a seceaddrgiemporary defeet rmnagemestdrea2de recorded
Bot h |.j near ,replacenment and sli pping replacenent are,

on the geeRrding 'B%?JPF@abI e only to discs such as a
DVD- RAM RW on whi ch data can be repeatedly recorded
and recording can- be performed using a random access

Backg@!hgc}:\ﬂl n the case of wite once read many (WORM

orage nedia (hereinafter referred to as "wite once

r 'Eﬁ%dqz;% i Sl 8l b2 ih @ deR dat f

s?r;ezé(g po tiégjr'%)sstlh%jzga? e r.e%ggg?%gﬁ\%apacitli es of ala area o
a dis¢ hegbicheddaefeciraxidts id a eew Mittior bbihe, user flata 4ree, theeshyct

managengnt, i s, require d y efforts have been
Comﬂ?aaéﬁfqu%a&?tﬁ 185§ gau%eod%?’%cqé@hagenent nmet hod for

wite once recording nmedia, using a recording nedi um

din Yenerdl) eeftait esinagenane nepdridroredwsinglineae eeplacementng slipping

medi a | erforned usi a 30,verify-after-wi.t L
replaR@TRGH. IMGPeRSBBECFIEAh lye ussT Ao ARA WGP FrrLRalsts is
replab&§ RhtH% §}iré dath 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.

Both linear replacement and slipping replacement are, however, 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 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
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

verify-after-write method. More specifically, a recording medium drive records data in
1
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specified units on a wite once recordi ng nmedium and
then verifies the recorded data so as to detect the
position of a portion of the nediumin which a defect
exi sts. Next, the drive rerecords the data recorded
in the portion having the defect in a spare area.
Next, the drive creates a Tenporary DeFect List (TDFL)

spectﬂaamnﬁig%ﬁra hﬁfe GitR fResidindPMedRim, Earidﬁﬁeﬁ%ﬂféhatﬂeﬂﬂcérﬂéd data
defect and the spare area that is a substitute for

so asloedetechtha gosiing of efpsetion @fdbe@%au@snu&mba gefecy @X@@t Next
the dFR RGPS shE HBf{TECbRfdl A HibhefRiavi Mo deiet in 3 sopyp.area.

Next,ltheldras ¢rédtes d0RMmpsaryddéFed List TEDBLY maydékﬁrbes the posmons of

the aperEYIRGAis10BEL ) (rrsBTe Ares ehisrd SUbRiNitE 0k 8 ¥ having
the db?éc?té?{oe&eh{éfs%ﬁ%b\'é%? defec? mEMEBeRRNY |mbnwm%ﬁhll‘ymg

he wiite once recordlngnewm

the recmd mgmmsttloofof |ﬂm &Pkt i dhe sombinption afike W&Ebrqndrtaaa' BHS is
cal!eg gt'%ﬁ'rfrgo?% A or 89Maﬁ¥§%meﬂ—th§t{J n("CI' f)l\h’éé))(g ated whenever

ordi ng nmedi um
The wite once recording nmediumis finalized when data

c Nuxbtthbdrivestdres tHebcneataar TRRIEL bhEPB&ninG mamuse and oesords the

ot ABhot vt o PR A s o
recor'dﬁﬁj m¥diuReAheR (ﬁ'lé anohﬁt Jﬁ%rm%tloﬁ owired it heambibALileaches a

Managenment Area he defect management perforned
predgtermined deadr dTh@ MMt%waﬁngv%q ais rggewled on the write

giumis, however, abnormally discontinued
Oncemﬁg&rdmg&g'v\er suppl i ed to 20 the recording nmedium

drive is interrupted due to an abnormal event such as,
f drhecwiitepinee racqrding mediuiuisdinafizad whangats carnet be further

oo BT SRE AR 447 Mo R e Ror R 3P 2Bl e

fmangmgldﬂ méﬂ@h@ orr@cl@bdrmm eediung aTDMS lesthereceededlinibe TDMA is
i um In this case, the TDM5S will not be

COD'%@C%Q@fQﬁMﬁW@Hl%‘&IAF%mM%} when the wite once

recording mediumis 25 reloaded into the recording

”Elq'lel%fgéﬂ M§n§éérﬁént&%ﬂo@ﬁ1§& 'U?ﬁh@fre@r@iﬁﬁﬁi;uecﬁtjﬁﬂime dih& write

drive 1s not cag I'e of checki ng whet t he def ect
oncamn@@mmmedmisb @wemrnabmm'mayy ch@pmlm@wh@m arpewer supplied to

DiLscl as I, r
the "8??{@\”% é’ﬁécgu%neq i is A@éggéfearqug taﬁt ag&ﬁ'sgltnal &V ts\dgig as. for
exanisié,cd gower faildied, Rﬁiﬂﬁakaglplm Ith?ehrabrd)mgmiedtﬂ“n mirmamaymmfergo a

t he defect, nana %lﬁ_
power shortage prior to re or ng a 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
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
recording media, during which abnormal termination of the defect management caused
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2 by an abnormal event such as, by way of non-limting

exanpl e, a power shortage, is checked. The present

i nvention also provides a recording nediumdrive which

enabl es an easy check on abnormal term nation of

def ect managenent caused by an unavoi dable 5

accident. The present invention also provides an

| . .

by B e R RS o Wy o A o ABR, Bower shortage, i
checkadvoi dabl e acci dent can be easily checked. According

to an aspect of the present invention, there is

prav. . .

A BB G el e BRNERS bR ARl oPls whigh gnables an
easysdhrick oni abinorfwial temmintatian of pefect managdraenicauseddyearcyedwdidable

.of a tenporary defect managenent structure (TDMS) is
accidgfdn when updating of the TDMB begins, the TDVS

containing information regarding tenporary defect

NEROSIEBEAE inVélHRdn A16h pRFIdESMR inftematieh atdrge RS in which
witten to and read fromthe information stqraa)tﬁe )
abnaregl terminationwf defasy masegamentcaiseddy #i1 BRavidahie eraident can

L that the update cycle of the TDMS is cl osed,
be eaﬂgﬁdqeﬁgéd'updati ng of the TDMS is conpleted. The first

state information may be witten in response to either
a Awmonding toén aspestiaidhe prestoiBventita; thergid pravides a defect

conmand_ of iting.data. on.or readi.ng data.from,t
manggRRRLRtRCEb R BusidhiolhSrag® FReicl, ABfuRiid: fftnb st state
inforivaGibh @ieat Whktifiag tHah @nfupdate &jokd 6f 4 tdrapdraty eefebbsadagement

the updated TDWMS. The second state information may be.
struciirer(f BMS s peepviss updating shitentPMP beging, the, §DiMre containing
. f .n .
oA P Bg L38O SR S5bnd U 1 o ca
one difeiten to2dncheaaddenme the infarivation storage imefdivmpandwriting second

R T T T VR 8
upda}mglcﬂ!tm{'rgmgiisi@mged, to an area of the infornation
st orage nedi um when updati ng of the data begins during

the witing of data to or the reading data fromthe
| nfi st #1a1e lsfQsmRgan may BALSRIR FE9RORsRL0 Slther a comimand of

operhG L EOMSfiatébfole WP h @BrintarttoRkAiRIdaB ¥ SHading data from

one of "witten to and read from
the information storage medium.

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

The second state information may be written in response to a command of

gjecting the information storage medium.

According to another aspect of the present invention, there is provided a defect
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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3 the informati on storage nmedium by witing the data

to the information storage nediunm and witing second

state information, which specifies that the update

cycle of the data is closed, to the area when the

updating of the information is conpleted. According to

yet another aspect of the present invention, there is
the |%ﬂ¥é€rﬁ‘g%t{ﬁgaq}nﬁgﬁy g&bﬁtﬂt%\ﬂe (t)ér;]togtlﬁr% Hﬁbtl(ﬂ{‘&o%ge medium;
and wrifirey Hatormrstateanhgmahmimdmch apecifiesthat thel mmate bwtle of the data is

closeih e e dreemL Heoelng ot i i aspe & Somplhon:

structure (TDMS) wupdate cycle is open, in an area of

t Redopding @Ry etdhaih@r RpectEithe Pradean invedadn, tBeef is @rovided a

TDVS cont ai ni ngi i nformation regardi ng tenpaorary defect

driveriapligivgea Pigkug that oneRftwidtes dats emand readsdata frigpyadeaded
mfortllnlaﬁoa_ %a%@ R diltharfa Yi’ghttrt'.‘:l%'? tha}: E’(Sntfd?é‘ﬁn lﬁlfe{]ﬁpgﬂ)?ﬁrlljtg first state

or net | storage nedi um a contro
infortnation, wieick specifies that @ temporamdetm:t n\amagbmespetttucftum(TDMS)

hattheTDI\/ISudte cl.ecis ¢l os in the area e
updaigyelh Bordh T AR e ofhriormafiod 3Efass Mot BhER siigng of a
TDNI'S%brﬁ@iﬁtr@%fdrﬂh@tn&h ﬁé@}a@dlhg tepbairy Befelt mahagément begins; controls

formation in _the area, in response to either a

the RidkwRRIPEATBBADNSHRENTERE L BER (ot Teaddrors ihe nformation
storag Crbgé.uﬁg%wg ;&tﬁgﬁtaﬁ eth% ?i’ckﬁﬂ% Woid Eé?d%yst%qﬁfo%aflcﬂ? which

rst state information in
specifiesdhaitbe d VS apdatedetckdis Tddge dwirethetdrea WheB the upgatingeef the

in |t|ng of data to or reading of data fromthe
TDM%n‘P Wt storage medi um 20 The controller may

control the pickup to wite the second state
| My editralier imalytdaatrobthe ickup to eafle mﬁtst)stetet in&xrrrmtion in the

conmmand of ejecting the informti stora m or
areagin regpRRRELOSith Sraé’%ﬂﬁnﬁ%oﬁm'%ﬁ‘&t § a 9\6 ? &l fg
wnte?r@a&%meél’RPt her aspect of the present invention,
here 1's provided a drive including: a pickup that

vvrltes data to or reads data froma | oaded information
25Thg @trag:élemwmtrawbe@@@mtp svrite the firat staterinforgiatiop e the
£ i -
srealfgBlB YA TOVES A5 TORRS il WS ring of dto o
or reamngmfaﬂamfrorfn thadnformdtmstbrage medinage nedi um when
updat i ng of the information begins during the witing

?L?{?Irqe \%glﬁr é%g%ég&Oﬁg mﬂﬁwggﬁ{rp% lt}ge sd?ac%?i‘ld];ﬁrt% d %?rgation in the
arealipd@bporidttoldithe £ h oMmd@sH dﬁéj@ct:nywhehnfo&ngmrestat@é Maéiim or a

data I s one of
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
storage medium; 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

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
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30 witten to and reading data fromthe information
storage nedium by witing the information on the

i nformati on storage nedium and controls the pickup to
wite second 4 state information, which specifies
that the update cycle of the information is closed, in
the area when the updating of the information is

stateGRRBRAMEGST . wHEIE Spélifes that el tddaf ey dch%bf ﬁ*%[ﬂgl m%fiort\ fkeclosed, in

present i'nvention, there is provi
the asgawhge thedpdatingefithe nﬁormm@nas cealeted.ar ea a user
data area, and a 5 | ead-out area, on which a tenporary

d c%BFdl Wﬁi%t&éﬁésﬁt%é%f‘épé E@%‘\F Phﬁ%lﬁ tﬂtgr is proyided an

or matd on regar agene
informpm:rt stocage mediuat that indudlese lead-in agzy, di useridats deBand @
witten, the

o om0 e By S B e iy contrn
inforrA@§oh Rigafding shpdiaey dEWE ;ﬁaﬁag‘éiﬁélﬂ' dhd GYRAE dde dedtect

managenent. rnformation (T lo a tenporary
inforrgaticstregarding thepFPMSare wmftemm@mmwclemte information

spechEWIBHCE e Spaf ARt e TOMT FRE ariflosela. 1™

area, the user data area, and the |ead-out area, and
t HbeTIONGS analy CMafﬁDm;mmmnefavy olamageateat inforhwativat(TODS) and

5 A d t til] .

2 terliRbony Be¥ic IEEETOL NG tho dDMS So Ry PlsFatelafbimption i
containeavihded TODS.i nf or mati on st orage nedi um i ncl udi ng

information related to and generated during witing

of, dat or of written data; and update cycle
s e R TRERA o hRformeg dy ot ieast G elibalead-pargaghe user

data éﬂé@ hﬁkﬁ ﬁié‘@au%t laPo D RPN tRE TEIVS 8Ad t @*DMSS H@aétb dle,state

based on the infornation. 20 Accor Ing to yet a
inforraatipaomay betwigtepriosea i DMAent i on, there is provi ded a
met hod of determni ng whet her recor di ng of data was

AN S 280 e SO B
infornatimai s1gr@ecmadius't |at:Ied|ngfmﬁormailmnreiétati ts padigenestéddiiring
i UGS gl e ot 5 B
specifi®ELan ﬁp&éte?cﬁjcts’@*thérhféﬁﬂéﬂo?\ |§ bgl\/s o@Elo%eH SARPIsAfrtten based on

def ect managenent structure is openis witt
the injgieiatipRe updating of the TDI\/B beg| ns, the TDVB
containing information regarding tenporary defect

RESHIRD yel ARothEMaspett BPAR! S Es ISV HIbA, hdrPR%r8lided 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 TDMS is
closed, when updating of the TDMS is completed. First state information that specifies
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.
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witten to and read fromthe information storage
medium 5 Additional and/or other aspects and
advant ages of the invention will be set forth in part
in the description which follows and, in part, will be
obvious fromthe description, or may be |earned by
practice of the invention. 5 Brief Description of the
Dichtii) IRGBPoMBLEGbedts BRE 2AVARGLSs BNheARYEHAYRR B'set forth
the 1 nvention wl appar e and nore readily

in paﬁppﬁ@da&c&@tsbm mlrnlctmf@llﬂh\us Bodj lngaadeskdlrbepob‘dnusfrotmme description,

en | con nction with the
orm%nggﬂ%agﬁﬁﬁ& %\%O@h: FIG 1 illustrates a

data structure of a SI ngle record |ayer of a wite
once io0 recording nmedium according to an enbodi nent

Briefclﬁestch?ticm gﬁﬁgtD@ﬁ@ti on; FIG 2 illustrates an
exanpl e o ata structure of information recorded in

a Tﬁe‘é%%ﬁfr%tﬁ’é?fa%‘gbcmﬂfag%%%tKeT%t[orF Wit betome

ilTustrates an exanple of a data structure of

apparentpdangredetdity appreciatasheem the falowing desqripbos)of thes
embégifients, iR i B PigPLAT a@%ﬂ‘?%ﬂﬁﬁgﬁ%%ﬁﬁ & “‘%Ef“
BB DS Aot BRCGRE b & simglreRBRPBREr oy SRt e,

recoﬁdmdﬁh@dzuﬂw dckérdirfy 10 dneinbatigsert b tsprebent iWértpnpnce
recordi ng nmedi um on whi ch defect nmanagenent is

p&i ot Hiatratge @@r%ﬂ@pl@ §f adlatnebintwen! iprmatoprecosind in a
a flowhart illustrating
tempbpé{d'g?j%h?ﬂnana enrr}?ra\tt Erfer(sétgb(w%or an information storage
mddGudnlluatrates @nreg(amplanf amataistnectureasf temporang defect
nvent.i.o for carrying out the Invention

ma“%%?'&d%fg’fw {ign %@ﬁﬁé made in detail to enbodi ments of
t RGPS Rs£ Block MR MEINWT.a dridfe gatfimimSdefectbAlgénent on a write

illustrated in the acconpany ma drawi ngs, wherein |ike
oncerf@ﬁ@rﬁm@c@edwun@ca@@%mn embpaigant l@é”‘@ RIREARinvention;

t Hieugho Eetaw&bﬁﬂmﬁé R ¥ 1A% Britke SREWR FHF IR Q. ovvto

explaln resent ention by referring to
f iFdGr &ﬂlusﬂrates Istagesl o6 8 voeipace theoeding nmmgnmmwh:ch defect

a5 gl RS R b AeBlnt B BB puapin: o

r g5Gr Higw loweharmillbpdtinigsa defecBmansgembnt bt for an information
i nformation storage nedium However, it is to be

storagedpedtde aCeAdingde merembodiment of the present invention.

Best mode for carrying out the Invention

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

below 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
example of an information storage medium. However, it is to be understood that other
media may be used.
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media may be used. 6 FIG 1 illustrates a data
structure of a single record | ayer representation of a
wite once recording nedium according to an

enbodi nent of the present invention. Referring to
FIG 1, the wite once recording nediumincludes a

| ead-in area, a data area, and a |ead-out area. The

| e%iG il rilustrates andatadsticturd of aaingi@ FedraRIYer ?é;ﬁéséwté%%f a write
e condition test area, a Prlnar

oncargRARHTR [eBbiecCoNiRaGLAE AmRAERST HbMRg praset EvaRlion
ReferMPo™IG, ANt e dd&eﬁ@@or@ﬁ??}pﬁ&@ﬁr 189Iu38§5%§t5 ik a¥ata

spare area #2, a secondar user data area
areagard pdear:aut areat h&he deadl- @Laream;mdees DiifetBrmandgemBivarea

OMALHT EDMIPE gt WD st A eho PrivBry demBSisy Defect
ManagementaAnza PMAMA)PMAY a divelifarmdtidviarear € addi tional |y

allocated to a wite once recording medium in
n co%i deration of the features of

ﬂdl ti
e, B8 oS ApareBseR A & SPAcR SR H2ne Seasbda TDMA, and a

user‘&btd@re@ré‘r@fél@ﬁéﬁ dijp shdTRAGTE 2P, % DR Sjéﬁ‘@a'Ea\AA%tafe formed.
allowed at a position where data has already bee

recorded. Thus, when information regerdl ng a newy
gé’hSF’H@@&l afevaitable secpsding mediypdaciudesiDMARbutaaes no include a

oSS AUTDRSORERBS AL U, 0B B33k v nc

recordifoemediunt, am additiom td D Mikin comsdératior obthai fegturéeonBid edium.
generated defect information in a new cluster. For

t IM e s@%@@%llf&tﬂg gs@ag&[ﬁe ?)lfqtgg g%r%ﬁ l?lr gﬁgﬁgmeggta recording is

not allmzed At iposition eeenk dheshay dreddyLUERS e 6 RRHET ThaQ when
ile, since a DVA forned in a conventi onal

inforIget Sgaring aiswely BN Sralsc M IorLAPaslsd et URdated duing data
recor@iteRirbYordiiafinbilint ariveSRBLE 1A%y WedtEd dbftotHindlBhi

managemnent pertormne
Updat@cweaemtgieé@tﬁzwptryamw bnadditionallyaaceriding the sreslilyngenerated defect

o ARTEI B Btk bt BEb SRR bl o

write bR 0P eecUrdling eh@fitmMiecgAo®Itiof Hefatt informatidAMcuhaiite¥ and
recorded in the TDVA is recorded during finalizing of

becomgs AfRR€E once recording medium In this way, the
recording of data on a wite once recordi ng nedi um

Unicdewhile SSIA6<h TV ATRSHER i d c\,tﬁwehﬁor?é] 20N AELRNYE b Mg medium

time spent on initializing of the wite once record ng
has awgal racogding capacity, the DMATs 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.

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.
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reduced. 7 The initializing of a recording nediumis a
process of reading data froma lead-in area or a

| ead- out area and determ ning how to nmanage the

recording mediumand wite data to or read data from

the recording nmedium Therefore, as the anount of
information recorded in the lead-in area or the

I f ;
o IBARGBrE refrliPEAnENNS ITBEIMERS: SIEhang et TBFa teadiin
areaaf tdead-outiareg antedeteroipmy w teenianagé mearea:orcbn@ éidigm and

wite( s Uhleal Ut iDRT e Bporp B e o et @bl Bt o

inforghation respaseth the lead-PMikedidr the RallangeréLebs @’dadwdlng medium
capacity. Referring to FIG 1, the wjte onc

mcre.aé%rra@r@gtfrﬁ%@ﬁ $haNt pelinitRlizngef the), rmdmg raedluw aftey loading the
T
recon?i; ﬁcdg&'g}él gﬁ% %erf%??@m%&)ﬁm aRs. A élblﬁél\/‘% Sisealhidd P data

above, the contalns a
recomedpo adpMAle Bt tasterdbhar takDf seardhing fpodatayecrtied in a TDMA with
enent i nfﬁ,r mation (TDDS). The TDFL specifies the

alar%%gqc%)r%lﬂgcapa%{ area having a defect and a spare area
that is a substitute for the area having the defect,

arRbfehing t6PDS. $theivrite sntd recoeding ciediumasiltdemtwel TDMRAS, ie., a

primagy TEMINREY Se5onHay LA B hich (eaiOMB4S Fledsigiy AS méntioned
above! i EhRISt EHtaiR® %%rﬁbﬂrﬁg@éﬁ‘éﬂt eist EFOFC) AeH n%rQEF ddigct

Wite once record E/I in addition to th
managemenidnfpppatioTREDBBM i Bha BBBL &Revities tietpasitians ofmn area having

t
o aobiKhd BB B B Sbslufh 5 8 SRR Ak P At ona e
TDD8rspreclifies tind revoading ppeitidn oftheTDFEe. 20 deC| sion of a
user or a drive manufacturer. The reason why the

e IR fortaiS  See o itp SN UBREKIP fles B pgicate whether

data $ARLAIE A dﬂﬁsﬂé:stEhﬁCcdmﬂmft@ﬁWoﬁ?é rec@rdifig BRI bPthelwtite Bfce
the wite once recor The spare_ areas

#1
recokies MEdkie 18 AOEEEng0 114 DRS 4l ediaisL dd e GEM Js recordable
e|thérrH Eh %hpﬁ:bﬁgE é?ustéxh& |n%|5(:h‘5\§tlaF E‘?tﬂgﬁ gr tﬁ&‘ﬂﬂngg medi um

using ft
recordl ng nedi um dr| ve FI G 2 illustrates an exanpl e
oﬂneiusian a)f mef sexandanoT DMAfiniorthe idate aweds gptional depending on the

deC|§|cér& Bf 8 éjée{ ?]r 3 Hgv%m&uﬁctl&r{eb SPSE& rgans%n-rw t?heqnglusron 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
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
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



10

15

20

25

30

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 sane space of the TDVA. Therefore,

the respective TDDSs and TDFLs are recorded in at 8

| east one cluster unit in the sequence in which they
sy SGREF BhEf 4 ARfleKoRIPhiBh 06 e gERERILTIN chls & ore integers
morelb@8 1)l | ustrated in FIG 2. Referring to FIG 3, a

TDDS # (f is an integer nore than 0) specifies the

raCoa R ar otttk R Gt brkGhuRep, o hiSkgiric 2

Refe#mnC? wr FIGe 3pa qDETS #D(l i anl Me’@rlnﬁtﬂe tiaam Opsiod i émllhﬁtposmon ofa
cating the nunber of updati ng the TDDS #i,

th
recordapia;wgte W@”&P@b%reﬁlthglﬂpsﬂ@né? Boktlaf le i Qf"@p@ﬁgﬁ‘g to the
TDDS'# 3write %B{&Q%n grrﬁéhcﬁlngsﬁ?dﬂée&dnﬂ|ﬁo“Ea‘iln§€iﬁé ﬁ'ﬁ) rof

escri pt'i on ag stan or a "consiste
updatiaprtes DD i, theesigesnobspsre arceBVE apdiée @Ilogaieé togc da‘ta ama
CﬂIS dsscrlbed in detail later. Al though not shown in
hHan z?\/\()?mgs according to this enbodi nent of the
present invention, areas fornmed in the single record
| ayeusaf intthie detaitedl duzeeaptiar, @ diag gtaredifom Otﬁons‘iﬂtéhcylﬂag"

are also inclu a doubl e record | ayer of
ropresaaing S r g PRBMIRPIRC YRS dGuBG 1LeerlbeRyR e later
the wite once recording nmedium an inner area #0, a

dafitholigh ot ahdln irfthé drBwiidseacadr@ifg #Oté emboadiRenti atlthey/ present
formedin a first record layer fromthe inner part to

inventinn, grras fopaed in thersirgle reemid sayepat the vitepnge, reraoramgaﬂedium of
FIG. &}feﬁé diso .né@Eie&fh bgi%ﬁble ret n;hrEHf% \ﬁﬁglb%%' r@l:t%r&r{_gﬁﬁ‘tgﬁﬂm In
n O

second recor i nner
the dnwufr recped hyemfrtbefwnt@\onoe ctaogdipg nubelieo amrmmg ansn#0, a data

area i Shel b e R VE Rl oS BT hacoraygr om the
mneFBéFt tHnne dd?en%ﬂ‘@ﬂi@r&:fr 8606A obﬁét%frea #0\ PabEgnta FAVAnAfan inner
second record | ayer is usab e when a primary TDVA

areadﬁ ane@enupgmallyrf@mdjlq @@@qsondg’epgqq laygr feppo dhe imm@r gart to the outer
econdary TDVA of the second record layer is used

en a secondary TDVA of the first record | ayer is
full of data. FIG 4 is a block diagramof a drive
pekdoordingly, dkféetonanageagentactondingtothistemb@mentef the present

d ' ' Lo i . t t
el BB FRBEH b P o IR R B B ver
A prinf2@}y TORSA af theartahd gédoea tiyee iswdablelwhén agiiniarly TOMR of the first
record layer is full of data, and a secondary TDMA of the second record layer is used

part

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
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

to verify the written data.
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and nmenory 3. The recording/reading unit 1 wites data

to a wite once recording nedium4 that is an

i nformati on storage nedium and reads back the data

fromthe wite once disc 4 30 to verify the witten

data. 9 The controller 2 perforns defect managenment on

data recorded on the wite once recording nedium4

UL AORBED berRRs a&eéﬁﬁa%%érﬁe@%ﬁdgs@eé&ues Rk Whte

I'n thi's enbodi ment e co uses

once\fecmrﬁmgameémm\ﬁ mmgmeTIBbm formediiircthe wieleaorice recondingimedium 4,

the wite once recording nedlun14 in specified units

o1 S Sphoplhal 108 ARk B a Ueka o Bl SRS IndiBod rfnicn
data Mmﬁtt@’peﬁ ithe weitd oncet rhmmmy melivet 4 2n spedited usits amiﬁtr% written
he wite once recordi ng nmedi um 4 |n%§e0|f|

data !?anrg- ed\fe detqck an@rea Qf thetite 9oge recardingdnerdiad haying a defect.
Moreaép%%lfféfallg} t&?e ¥EntkheP D Qﬁité’é ﬁQerAdaté Bn‘mé Wit oRed F‘ébrordmg medium 4

exi sts, and creates a a TDDS that descri b
in Spemﬁeqbusits iverifies thetmretten wrm t@gdetaet arefikeat Qf thé)(strlte ohee disc 4

in wiitC G8tdcFbStsy BAY ERbaidion TEFE Y 4 Dot BTGk psition of
the arepRivag thepdefdet. eNvxtiabe cbrivsller 2tdieresahé crddied TRFL and TDDS

, wites the storedinf rmatio the TDVA of the wite
in theymesnory de ol dha grmaset ahine sf@fueam@rmgﬂ%n ERACARE @PrBrigiekmined

Ieve[?@h@%o@ff?ﬁ’ér 3 BRtedth¥ Storéd MO dtioRliFth& TDWMA 6t g‘éaﬁr{té Shce
out ng

ect managenent on a wite once recor
reconding) mediuacdor di ng to an enbodi nent of 15 the present
i nventi on. Referringto FIG 5, the recording nedi um

d rF'I(%eS lsn§ b Bioﬁk%@iﬂn%ﬁ% @_ﬁ\?é) %ﬁWﬂQn tF‘i’Gt‘rev\lr'uch carries out

recording realng uni te once
defect‘ten@mazgemntmhl awrite orecel readeithg mediuint) ecpodingptdléh emibediment of
drive, i ncl 2 .in which a PCI1/FE
the paaSerh myPglo)  RSIGHI 1 Cea rprtipnOBouiam diyegnoiutes a
pxcku‘spr RALGRESY r?thaFnb to@ﬁ@Péd‘o'rtﬁhgﬁé’éWﬁ? aRit 1%f$¢GV43 %wr@é‘gt&@e

rol"l er 25 are 71 nstal msrmry
recondmg meadym 4 is lvaded ite m&@iﬁkwmnverAbg the drive isegudesaicentroller

2 in iR YOG 1 diG R RERA biOBesddiTDE) hFa 2hib SEELERS) (RF)

to be T écor om a
amplfieo (AMPO2A) a séive Bl ahdm o8tEm cbhtwlie’iﬁlsl aretlmsihilea:lesAtdmory 3is

ife once recaor |redfor the wite
'”CIUQ%F'aQ‘P&HSteVHBO'ﬁSg g5ngﬂ}§w§ data to be

recorded fromthe PC I/F 21; error correction code
( Bdehgenwagespdratort MAPEN/RE1 rNeRiah to'Be aesbrie@aal a write

data, such as parity for error correction, into the
comnjam@frogh@i host (not shown). The system controller 25 mntlahzes 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
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 controlier 25 and performs servo
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
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nodul ates the ECC encoded data using a specified

nmet hod. The RF AMP 23 converts the data output from
the DSP 22 into an RF signal. The pickup 10 wites the
RF signal output fromthe RF AMP 23 to the wite once
recordi ng medium 4. The servo 24 receives a servo
control conmand fromthe systemcontroller 25 and

data %H %@Wit@%‘%@ r§6br8f?| trﬁé’éh%l?ﬁ' 4 br fo%ﬁt%%fotn?lah&? sﬁbrﬂ%‘ Bemporary

, i n order pertorm def ect nanage
managemerny nmﬂoemamcmt@tbpewraeuoone redeeding swedivmcht r oI | er 25
instructs the pickup 10 to read the 10 data fromthe

PR U8R eSS Wl fotnd koo REB
containing TOR® add regl DL wiiicH is [Bstiy reeordetdhin ssTBMANso as to fi nallze the

controller 25 instructs the picku 00 .to wi a . .
wite B recerBnadneHE 4 BBeh ribes CoBEIANd R cifen & pradeieyrmined disc

f:nahﬁﬁé%bﬂ@iﬂthaﬁe ddthedso as to finalize the 5 wite
e recording nedium4 when a user command is given

or_ predetermned disc _finalizing conditions are
s&luriegiaeeadmperatipna theBE 16p@1 saebies a feadmommand from the host.

The §88 KERLBIG 2 pS TR ] IR B5ke0 1S Yol poraton

The piokugi he illuedniatep erfasérdream dh ¢heweteupnckOreichiding nmdaum 4 and

obtalB 25 LTS 3B SRR S ST BalISS ghant FBrSE o 168 wre once

reco#aﬁ@;?nb%he@t efhé mmgﬁumatc%noeﬁ@ther &ﬁ%d@@ﬁar@.ﬁ?wﬁom the
he lifier 23 converts the optical

pickuput pinto andﬁﬁ sigeal, piayidgs dete medylaten fremsthg Rl saqsabtﬂ the PSP 22,
and &%‘/%e RUTRa Egngf ‘f’dps'énfo &f ntioh Yhinkd #o P obfgarllal ﬁ‘i&'lﬂe servo

rovi s a SEervo'sl or 'servo con
24. fT?IH]ﬁ)Sﬁ@%rﬂo@ﬂaﬂesttbe mwumed/dataZperfffhns BER @acoding on the

d dul es the nopduyl a dat a, rfor ECC codin
demiTaieg B euHIPas o Fal Srctipaid, O; TR Rve A Beitdifhs servo
contr%ﬂé@wﬁ]emm 0.TiRgessinse t84hd 8,0 sihab6utpat freAthe®F thphfler 23

the pic 10, in response to the servo signal out

, put
and he(aﬂrwm@ormnl sammandeeutpat fromdhe systemrcpatrelien %1 The PC I/F 21

sondRAUER AL CHEPSo AR AR Ao B dper 2
may resruct thbgickuph) wyretd infoonatia negarcmg deﬁe;ct masntagelmtant frem the
A T o g2

an&ed 1S WHiffe ERREMARRINIthE RecoFiifgA¥adiAgopenitionl | er 25
nmanages the whol e system during the recording/reading

operation. A defect managenment nmethod for wjte once
r &@Qf@pﬁ@an@gﬁrﬁew methggjprb\@ntedg@grrpgggmg media will now be

described.

The present invention introduces a consistency flag (hereinafter referred to as
‘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.
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



15

20

25

30

The present invention introduces a consistency flag
(hereinafter referred to as 25 'Cflag') that is

i nformati on specifying a TDVMS update cycle and the
TDVB update cycle states so as to determ ne whet her
def ect managenent is abnormally discontinued due to
an abnormal event during recording data on an

[ t f1 0= g4+ or [ j t t ;
st PATTSI A0 1 1E VIREA10, tH dBireslBBofied o o
the staie af updated i TONS f ¥harda wiite oneit regotdingmesitio i leaded oto a

recolfi RARE bous YL paf e e B rfoiRoptiin ordit an
updat@fiTDMS, 3 ‘1T VS dripel abasiders| thatopreabisratat eentisugh @sfd power
e kg4 uind o T G0N oM e A SeASsaamont vas
not n'béﬁgﬂyd&?mﬁléfé?f.di ng to the state of updated TDVS. Wen

a wite once recording nediumis | oaded into a

recording nediumdrive and the C flag, which is the

S tRs&f%Fri_HGft@ Hﬁﬁ@ #and &y ardnfeet raanasfﬁs@%n% é@ﬁﬂlf@d/ﬂ?f write pnce
reco@ih\‘fgen?lreg ?é]? g?é’&ain@%% 5%&&2&&}1?{?@19{&?& @%ﬁﬂéseﬁﬂ%\leﬁ’tog, will now

urevoccurre use o e recordin
be desmtibedhimddtalihuBirstefvaeh amartegace recording mediumot islbhged into a

ol e 0B P TS et e  stete 100

The K&6P160 MAidafethan8htaaiasaitved been feddrdéd6n BiER AR once recording
invention, will now be described in detail. First

mediufed:, of indicates divtdhe sette aner repsudingmedium doenters thatlOMS update

t ecardi : i drd ve. 1 .
ey AL B AL 1R 0 Wfich PSRy ard p AT i aot
has bauh eebeiedtdmt defattanbasgaraseris beeresshuiip pdefdred tHeeein.
wite once recording nedium4, or indicates that the

ot adiadig fetresaan Ribaltear oinG G- BrielRfort AL mPaLH] £, the
controBE0P etdrdd) i Birstidstaheia fihary TRRAD € flag eadaa@ thfemshtion that

def ect managenent is successf ul lﬁfé performed therein. . .
defegtynanagppentiia perienred weiBg thetaspating Biediure diye.(rngdaitializing of

. . L he _ _ . _

e TESPEL P BFb R C R Ao i BTl fhions

abovenfitir reférence tchBIGS.deard 8. ranagenent i s perforned using
the recording mediumdrive, during initializing of

| AehngisEseBRR TERSR e Dafe LR cbbFgedsHa the
writefdrie®.reéorditg Medidfh Aeatrsangateol 10hss that it TDMS updatébie is

having Cflag =1 is recorded and. the w.ite once \
opery IBIBSIANNG (REhaRtFaMBANG & 3pcording toa fecalingltaading gperation

(operdtidR 209 47k th& Writohee recording medium 4 enters the TDMS update cycle

open state.
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_fiag = 0 is loaded into the recording
medium drive, the controller 2 receives a command of opening the TDMS update cycle
from a host (not shown). Then, the controller 2 controls the recording/reading unit 1 to
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open in response to a host conmand or according to a

recordi ng/ readi ng operation (operation 20) and the

wite once recording nmedium4 enters the TDVMS update

cycle open state. 25 Two cases where the TDVS update

cycle is open are as follows: Opening of the TDVS

Update Cycle by a Host Command When the wite once

I

recoﬁe&?b §\91tﬁ%dha =L %‘yh?ﬂgﬁoﬂﬁsgﬂ?tﬂ%@ toE%?F})M@fa% %recorded in
the T@N’IE sb @sade ahdlcate t!neh@DNﬁ: updﬂtegychempammtahe; vdn tm:hease the value

of C_Berengss bt SBeF liTetRSict Ase TRERAPES Satafanggy  Therefore,
only §qTEIDS’bbﬁthlrﬁnT%Dlﬁsﬁrfg@stctﬂ® i S6€urdbd i éﬂédﬁ digstenit 1 to

12 record lag = 1 in a next TDVS
position_to the TDI\/ISIat recordedi t he TDVA
adReniniPMs Hptiﬁf@ ding eﬁqcef%%lrﬁ%q'%ﬂ epeﬁaﬁon

this case, the value of C_flag changes but ot her

| RREMBd WhAteSoHTR r@&o@mﬂ?ﬁbdiﬁﬁ?# h%Othi“l%BﬂFrecBPt%cﬁf@Ds with

onIyaTDDS cont ai ni ng changed ag is recorded in a
C_flagew Q¢ isusaded indo thsersicatglingms diysal dt’l‘ée apd recosdingradirerrling of data

s e A5 OREL P P BEE v g e
recor@irfd medienddrives pédeartrecthie e cortling/reeding dipegativaddruthedsmiteeonce
recorgaBesiut 1 of MeatIS Qi to 5 dhoa SR Bidhd el o direading

oper&dn’ th@BshtkdiRr 27cRRRHRItAE ré&i‘ﬁd:ﬁ@?r@édmg uBRMfteIrEBortRETDDS with
recordlng/readlngoeratlon on the wite once to

C_flagee 6r1lei B BiMipasition ta the ﬁfmé lastlydrecersleddn thaidPbA so as to

'”d’cg Cfl\gg urfﬁé @ ﬂillgéﬁ%ﬁe reco?gleLS; Ir ggdl tngeunl t 1to

record a TDDS with Cflag =1 in a next TDMS position
t 0 hieHED NIGNS updateldyaftes tior d@'u:fy-ialftet-bmteTmlhcsborm arcseveral times or

i cate th dat.e .c n .St at
after WS HR0 GO RPPEMITE YRy el AR 4T e JOBR B Mcetdd o
inclu8&\Cehab <1 BR r@dfordé@m%b%%l ting a predeterm ned
anount “of data. At this time, the TDVS is updated to

include Cflag = 1 and rﬁcoided [

SisHnfiay, ﬁéf%wgmge atipg %ﬁ@&& 'ﬁga?%%sﬁﬁm%i when a
t ' (it t
clustBl IR AT REAHAR FuerBot g joBdg < SRl o fle wite pnoe
recomlirgemediiooAdi ng medi um 4. 20 After the state 110 where
the value of Cflag is recorded to be 1 and the TDVS

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 TDMS by recording the TDMS in the
TDMA only when the host gives a command of updating the TDMS (operation 50). At
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 open 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 TDMS
(operation 50), the controller 2 updates the TDMS by including C_flag = 1 to the TDDS
and the TDMS update cycle reenters the state 100.
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update cycle is open, a recording/readi ng operation
(operation 30) is perforned and a new TDMS is created
and stored in the nenory 3. For effective use of the
TDVA, the <controller 2 preferably perforns updating
of the TDVS by recording the TDVS in the TDMA only
when the host gives a command of updating the TDVS

( o¥ftmrate TBMBupdate cy2le is brégééddmﬁﬁs??gs%%cb%ﬂﬁg% en the
u i

C.fl = 1|
TOM il st offiebydng ot or 45Cording i ibeysaatcinaliseinggnation, a
comrﬁbﬁ& ® BrYt thg wite/drRE rac glnﬁ%éﬁmuﬁ{h kB fﬁ@'\‘?c&%ﬁhgf)ﬁed:um drive

updat ed during the recor / readi hg opera
ora @@pmaadmﬁlczsmgtheﬁ’ wawdamoc;yomergmdre(dpemt;ogu 40s Then, the

con BRTPR s R Koo L BRSPS =0 o

TDM#Ao u—mem S indicatbb A METOMBUpSKT I ISRRISRHS Witk the
0. 13 After the TDMS update cycl'e is opened in

TOD @ihcistd 5 Uis cesareriin e dpliAL e wiiteveca secargingyoeaium 4
enter@ItNE TDAYS hBSal%%le%lo%é’cé@ {4p.to the

recordi ng/rea operation, a conmand to eject the

wite once recording nmedium4 fromthe recording
nifdhe hoat gives a@pm@mﬁmﬂ@smmeciwsngamc;rmmpdma a

comi¥f & oiSptink iitc 8REE Rdclnd Mpail A e TEMS FRRPFYEE enters

the STERDS3IMiant ré:zufmag?]ek ? Et)f':g stdﬁg 100.DMh. thbletate 1|@Qf wgen \7@]@ host gives
te t the ate IS Close en

a corignd FoSlschifErmeSrantg 1Soding Tedbisbdhs writhenvbrecordng

meditfi4 B JEsted FRAPH raeoﬂmq Welitim &N Sloheliton S updat e

cycle closed state 13 f the host gives a command to
cl ose the TDMS update cycle rather than a 1o command
t 8 Biestater 190, g wser gives a eorpmand @f finalizing the write omasecordmg

e GO P2 s 1 LB AR A Bl o

“ffh" in acvavanoylof theef A, tHeeeby preeentingerecoimglondatapstighnagta TDMS

vt Gt bt o B o e ot ™

130, if a user gives a comuand of flnalizing the wite

?Jrﬂ]\s emer&mgd Iab?ve Jdccarilihgito this éMBogiatnt of trey pr%géﬁ’tﬂhﬁéﬂt@n
e ordi ng/r

C_fiab apingighizs Jo st BFnEHDMBIRKal Gck-6prtB0 SN gpdiate oycle
open rs%@ %iﬂti 'i‘i@e "I’bf\&@bﬁdat% ﬁy@lleﬁﬁo%d-r%l r%s%rd‘éﬁ% Hd¥ofs.

L, or an oned
Ther%i@r@«é s a@sﬂblalt&ghe@( whetberabatinommal event, Isacipas seydwer shortage

in the r{@o@{eglu&r@ a c}ccr:]@rtre ﬂrﬁg?ﬁ%o{}ﬁ%éyrgewg%ecorgmg medium

4. If a power shortage in the recording medium drive occurred during the use of the

write once recording medium 4, the value of C_flag indicating that the TDMS update
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.,

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
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20 open state and the TDMS update cycle closed state,
is recorded in the TDMS. Therefore, it is possible to
check whet her an abnormal event, such as a power
shortage in the recording nediumdrive, occurred
during use of the wite once recording nedium 4. If a
power shortage in the recording nediun1drive occurred

the tﬁ!)‘ér éf\% ihfdfm ?ﬁ@n ?foréék—? Whirh 8n Qﬂ‘ﬁ é‘gbtr}ﬂaﬂfggéJHQﬁtAacgordmg
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updatl@s;efaéf@l\ﬂ%o o %PWW'Q&&F%"“’EOW of the new TDVB

is recorded in a secondary TDVA. 30 Until now, defect

NARGHSNRINed3BOE dhBe: st dseONREId FEABndInal BeetRiRR s a power
i nvenii on has been described w th respect to a wite

failure peeunsadmndihadeerrdingmmedisedrive recaulstipfermatien,orhigh is generated
RS RRaRE 8 38 SRR NG O fbrage e
penoﬂﬁaﬂpbmdanyﬂlmtjuhmgnatre@brﬁ mglrbading wperaifonrrem this cddetsupply of
powel GathereoaLns BRABTE B S TRIeBUBHY ST EPaRInG ot B information
is abh’@rﬁﬁll?'@lé&ﬁﬂﬁ&cﬁy%c%oﬂﬂﬁg f0/&h Enﬁbaﬁﬁeﬁtﬁﬁ@bf@ién@\’hvehﬁon when

mted up atlngo a wite once
the inferseatignrajonagdingdiumds ﬁQiﬂ@quﬂwl@tP a‘@deéordmgemdngn drive,dhe

ol ey BbuERing A3 Ry i i

inforrmaficr brtdfeming whifinbl uglage opsiastate infeadtieon. t o dat a
recordi ng or data reading, on a | oaded infornmation

di cal I t ti i) .
" R AR aonstir AR dertot hafigdhtntendofl £t Pbshation
storab@ MR 'accBrdimiftd ¢ 8fbbandTR &F tHB Srek¥st infentiiner 'Tlhlét(ﬁiect
and the recor %of the information is abnormal
o

manageseeit shewedn Fl@ s diegrmablanisings &eri axample Hbe ar'éfg@%@wn in FIG.
4or ¢ gl lg&glngﬁer “@i‘%?:%? %ttrﬁgré Oq%ﬁémagad %rﬁ{ﬁ@aﬂ?ﬂ gw&gé media

acconrdmgmobmgnbedimﬂnt the presdet |eventrms:vitl lbe descdbedilvith reference to
t| on of the recording of information by

FIGS,.g rlng to final update cycle state information. is
FIG 7 is a flowhart illustrating a defect nmanagenent

mefrbR dnfigforrhatich setdgenmediuar isdeaduedinaction 3a0di NYattivnedR0, an
enbodi nent of the present invention. The defect

updatﬁa%a"@%ﬁfemeca’ﬁdmrmﬁtm telatedite data resprding er datargading is open.
In thi§ &ABddfnerthfhedhtothalib? Udrade fMeSium may be, by way of non-limiting

examples, an optical recording medium such as a digital versatile disc (DVD), or a hard
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

information storage medium. As previously mentioned, the defect information is
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4 or 5. Hereinafter, a defect managenent nethod for

i nformati on storage nedia according to an enbodi nent

the present invention will be described with reference

to 20 FIGS. 4 and 7. First, an information storage

mediumis | oaded in action 310. In action 320, an

update cycle of specific informatton related to data
recorﬁ%@‘?ﬁ diTtv8 oo ?%@Wit@%nbé ré’&ﬁ'ﬁing rh@%ihﬁl‘&r a DMA forrged ona

e ment, the information storagé nedium may be, Dby
rewritﬂ)}ecéconhngmedrumng exanpl es, an optical recording

medi um such as a digital versatile disc (DVD), or a

h i,& ﬂ'}' %I %ﬁ'ﬁ’%gﬁﬁ?ﬁﬂg%& g(%l c.né 8f b@aﬁﬁﬁéﬁﬁ%mﬂbg@%@ open

resp@ysecioat esmmandto bpémhmtupda"te s:yolea:ga m&élread dcmmmd given by a

rost iR aPABEY or @ arrlf B e O eESBPa 1ot FROSIAN B SRening the

dateafidthayild diffbhtipRee, the data may be exanpl e,
tpda e%geect r¥forrrlat| on?regardl ng a data area of the 30

| nforrmtl on storage nmedium As previously nentioned,

t e agligne330,iwitedy Wﬁtupé‘ﬁtq eycle of the dofpereatiomisprepithe controller 2
contrga%:tﬂg‘iieé?&dﬁlgw%b&ﬁg gel HGER5H d{bg!af@né/ﬁ@bnﬁé information in a

on a | e recor
predetetmitiedemnéa of the lopdied mfayrdtion cstonage maui‘iumnﬁlue apdate cycle state

inforigan BPEgI LN P ot TR RPn RS GvaictagBatad; Ifthe
va:uéwaﬁhe(caﬁgns@h@wbg ié"@V!ﬂtéprdatet C?)cfe s QpRA. Uﬁdﬁé%ﬁl@%ﬂtﬁé\t

condi ti ons of opeéening t ate cycle nay be
consigtericy fleatis 9, thetupdate leﬁ? tﬁrﬁ'%ﬂ when the update cycle
of the information is open, the controller 2 controls

UG abGGPEAD Qﬁé CEALHIRY 2Wantrofs the ré@d?@?nﬁ‘{rlé@%ﬁg%n‘?MCﬂ%oereﬁord data

open state’'information in a predeter rea
on or read etdta frﬁmthatmformatlmﬂgmgee‘dedmm The update cycle
state 'to information specifies the state of the update

gﬁ g?% e%%tg tﬁ(la ggﬁﬁiﬂg%& %nﬁ%aete% g%a#)éc;@éqemfo\f@ag&é ?If\attr%%ds to be

updatdibwhaheier diitd iseecordad iostarneyd froagthesnfarmation stodsgeemedium.
cycle is closed. In action 340, the controller 2

t 1.t d dat
ol BFRTE30 e BORFlar s By P e HECy R s e
inforrhtidMisAdneted ) not.nelf R Hdétethiped dn atfeH 9@0 tH2# the update cycle
specified information that needs to be ydat ed

is nop\mngl@t_qq tha defest m@a@g@ggmdﬁume f@@r@sﬁeg @ma30, the information
createB TP LERSH £5b R'BEGYRATRHhE Rformation 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.

When recording the update cycle state information in action 330 or action 370, it
is preferable that the update cycle state information is incorporated into the information
and the information is recorded on the information storage medium. If the update
cycle open state information is firstly recorded after the foading of the information

storage medium, the recorded information is compared with previously recorded

16
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In action 360, the controller 2 determ nes whether the
update cycle of the information is conpleted or not.
If it is determined in action 360 that the update
cycle is not conpleted, the defect nmanagenment routine
returns to action 330, the information 20 created in
action 350 is recorded on the information storage

inforBHbr Bhd dnslinfdrenatipd alhavhicty ohlg tve apdateadyeld staterinfainmation
is recorded thereon again, However, if it i

changes & theciRdelk CYk clega%ﬁt@f% {pépranation s i epifat,e QYRie open state

inforth{it?ﬁ 'T?E‘éé?ﬂ?ded?reat ed in action 350 is recorded on the
Information storage nedi umand the update cycle
closed state information is recorded thereon aPai n, in
adsi descgbed abovaefeat sanagemegnt Becargingtte tog disslosedt e

i pforpatd.on i i, QN t] 7 T .
emxefoBpiEon B phhetF iy eiciz oo £R Lo digRE trarlim divesg sasiy
perceine Qbﬁ@rngél e@hﬂliﬁétﬁort t!sfer]?bmﬁmg_rmm on arainﬂ)rtriag‘ph rstma?amhemm

_is recor on the infornation, storage nedi t he .
whiclh B8 CBUSE] DY GNGEr SUC 85 THTGIFYRD 6 RONer PR 1 e redSrding
medilREAIVESL AT & bolvBEfdiiaRd When Bhe IiSrdtfopr 1Big@ine dilifV i3 88loaded

medium the recorded information is conpared with
into the eetardingymedivor . 16 i nf or mati on and t he

information, in which only the update cycle state

i nf.Qr [ r .

B S R
describéd thaprasent inventooisded limited de e dibeldsed emnbodiedrdst Rather, it

di . ] di | d 5 enbodi f.
would g SHPESaRie iomd Sl Shiafe SrfrEaEngRs SPacls Madarn s
emb&d?n‘%ﬁ?WitMouﬂQﬁifﬁgﬁiﬁgefr@ﬁﬂl@é FRhcibRE Mndapir bf e HOEMIdH, fite scope

data on an in mati on storage nedi um which was

of whichuisedefinpddy the siaims god their eaivalealst i on of power
supply to the recording mnediumdrive due to a power
failure, when the informati on storage nediumis
rel oaded into the recording nmediumdrive. 10 Although
a few enbodi nents of the present invention have been
shown and described, the present invention is not
limted to the disclosed enbodi ments. Rather, it
woul d be appreciated by those skilled in the art that
changes may be made in this enbodi nent w thout
departing fromthe principles and spirit of the
i nvention, the scope of which is defined by the
clainms and their equivalents. 17 CLAIM
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What is clained is: 1. A nmethod of determ ning whether
def ect managenent of an information storage nedi um
was abnormally term nated, the information storage
medi um conprising a tenporary defect managenent area,
the nmethod conprising: reading a flag in the tenporary
defdAMEnnagenent area that specifies whether an
update cycl e of a tenporary defect nmanagenent

&ﬂﬂa& rc§| the tenporary defect nmanagenent area is
> ?815365 the tenporary defect nmanagenent

st ructure containing information regarding tenporary
defiect Wf‘tdete?m%r%e%'efﬁeﬁ” diedt hﬁhnéd?e‘?nérft? rmomna{format.on

storad o R0LTL o ENGTAlL SR RIS he Y BTAPR MyGraT gl gomprising a
temporalryatyaéemmansgememtlﬂrea itke methodmotprisidgt e where t he
\?\ﬁ%&ﬁn&MQIbS i ﬁweotgﬁﬁora%{ déﬁ@@t AEhARh R afd ATl %ec:ﬂes whether an

In the readin a rlses re
upatp (4 qfeeowa@arqwaaefs@ m?@aee‘ﬁﬁ Slryetier ok ihe  tethporary defect
managmnagtmrems grienuctclased, tBe térmmramdwett (rxfanagamarnt]structure containing

mforn¥é4%§ﬁ ‘?édé‘:r& H&tén‘?;!ﬂ?é’&gf ?ecg%mﬁ% rn%nag,edmnt structure l S

e tais one of witte
t o dgkRIMNngy thet g?ﬁ temPoray stefret MAnademEPhLefB cHEa ;%) HP"tB, dai& where
the updatdogblok dtetd and nhatdgheveaigoedry diefeet tnanagergertatictafe 8mot up-to-

date Wﬁ]{rgl{ﬁgtﬂ#(%qb e%% g rredl um was abnormal |y term nated,

nprls readi ng state information that
speci fi es whet her an update cycle of information for
defect ThamagROEDL claitn dp'he@in thieasading fof ¢ #uy esregriset reading a

sty Lo R e s R e Syl o

is closed and that the information is not up-to-date
wher e tThe mgibed ef axied ¢ Wherepeife t&vhﬁcblehﬁdéfbﬁ management structure

is updgﬁéeoo {(’)ofnﬁ\%?% égfe \gﬁénegatg 9 %EQ o g\/rﬂgﬁ "?cl? taP d | %‘h ﬂgﬁathé Information

_ o and read fromt
storage HeAYE- medi um 5. The net hod of cI aim4, wherein the
reading of the state information corrpri ses readi ng

lastly srec tio [ et

for%’ defb‘eﬁl Ogjgﬁf %{gr% nlr[HGWh%ﬁﬂ& c{/t]aé Con‘p{? dsme% rrg an information
storaqﬁ '@R@!Bmt“hﬁ amorméléf tereminaten, the meshefscamrrising om a | oaded

' nfr@édm’é bt mtdmatsh tkﬁﬁ%éﬂﬂes&ﬁtﬁéther an update cycle of information for

defect management is open or closed, from an area of the information storage medium; and

determining 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, wherein the
information is updated to manage defect when data is one of written to and read from the
information storage medium.

5. The method of claim 4, wherein the reading of the state information
comprises reading lastly recorded state information of the information for defect
management.

6.  Adrive comprising:

a pickup that writes data on or reads data from a loaded information storage
medium; and

18



18 a controller that controls the pickup to read state
informati on that specifies whether an update cycle of
a tenporary defect managenent structure (TDVS) of the
i nfornmation storage mediumis open or closed, the

TDMS cont ai ni ng i nformati on regardi ng ten‘ﬁor ary
deBeontradai doptirentrols Wircpiekup totiead siaeiniemelion et speniies whether

an upHEfé a&fal@olf 8 tugmb @bfécWﬁfarna érhsnt staeake (‘FIMSﬁ Afthé MFormation
S Cl Oose a 1S NnOo u
storag Mgl & Ghiceratosssl e R e BoghRicr g8y temporary

defectimiapageyherd| whene® therdrivei determinasothat tﬂel E@MSOﬂwdbsiatmwhere the

updat@lcg;&a Rf i TERS i aRkdsky ank ecAHE FDMSAsendt Rpas MBtd mer@fthe update
The drive of claim6, wherein the T

CYCIeﬁgﬁﬁmﬁqﬁﬂage defect when data is one of vvrltten
to and read fromthe information storage nedium 9. A

dr i |7ve E‘rﬂmhbé bf‘@lam%pbvﬁgrléﬁz ﬂﬂ@%n%l!ér%%n%& e Pickip to read lastly

ta froman _nformation storage mediu
recor@n%?t?é'?a}ﬂ@aéw?@ﬁﬁ@r '\ﬂgdef ect managenent area; and a

controller that controls the pickup to read a flag in

hg t e"mé?fdﬁbé( 82‘%@% ma@am@emmer.s%pw@p S H’ﬁeﬁ'la%laec%fect when

vvhet her an P/ a tenporar
data iggne gl tgtaf‘ﬂé%ﬁﬂ e fhg ‘ﬁfé’@@?ﬁib?tarr%ged‘éﬁfdé‘&'

managenent area i s open or closed, the tenporary

def,ect 0 tructure containing information
regar di % ?ggﬁgﬁé{? defect nmanagenent, wherein the

dr PvRICkHSt @\ahwﬁ'@? f4taton Werqaéﬁﬂiﬁ‘l‘%wmd@? é’l’f?r”i*ﬁéﬁagsé%ﬁﬁ medium
compidifigl& temsorafyetirt ndaéraentties® ahde update cycle is

cl %S‘Egntﬂﬂgf ttlj?aﬂt ?&ﬁi%jst ‘f‘l{gd) {&{Jéhl%ef'%% ”ﬁ%gQr?WRQttemgorary defect

ate C
mana@@@ﬁnt 2ea het GPFY fwhgthgrmag, UREIPoPYEE et GorieTBpraey defect

mana§&néitodtiictre Pitek tmprafcdefedt hasddeynent eesd dedpdr a0 cRbed, the
tempotrg% Je%@ eggﬁte% c'E[ﬁQ %ﬁmgeﬂ‘d}}ﬁ%{l&{ 7 eqfail'c:lllng Hf'ﬁporary defect

mana@ﬁﬁa@ew’émelrsthe deve ﬁ@terr@mea H@étf@demo Wﬂh@@‘@cwr@@pmﬁﬁéﬁrudu re
is up- Qﬁﬂaﬂe IvmewmeOupdaté by st Slosyiitarideet fieC@hipBriry defect management

f.ornation A drive conprising: a
struoty B s B MEEBUGa FEH S B B ™0 = From an
informati on storage nmedium and a controller that

compr Oh‘ﬁe Whes B @b tv%eﬁ*éiﬁ%e%@ﬁr@lIérﬂfoﬂfrﬂ]@ttihé)ﬁckdlﬂb read a lastly
s whet her dat e c?/ceo i nformati on for

recor%@f%ﬁggtc’f ISY Ry g Cto'B% NEgsmelf St om an area of
t he

11. The drive of claim 9, wherein the temporary defect management structure is
updated to manage defect when data is one of written to and read from the information
storage medium.

12. Adrive comprising:

a pickup that writes data to or 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 defect when data is one of written to and read
from the information storage medium.

19



informati on storage nmedium wherein: the drive
determ nes that the information is up-to-date where
the update cycle is closed and that the informtion
is not up-to-date where the update cycle is open, and
the information is updated to nanage defect when data
is one of witten to and read fromthe information
storage medium 19 13. The drive of claim 12, wherein

rQ | gk o _rea t |
31 ddde g B ERMLIZThaRR oF BRI eITRLS bR Bt to reac asty
recor@mf gate infameajionmithe informajion far defaeithanegstentge medi um
corrpri sing: a tenporary defect nanagenent area

§f1n§f fla t hat g}‘?@ec'fl es. whet her an update
ORI é‘?rf)g% " FRRGEent structure of

t h@ temmmmfe@éﬁ*@oagemaﬁagmnmpmt@ aifegdpanspecifies whether an
updaté! gf\fl’éj'oft Retdh@aray aidtesie hRphg SRBRISHBALreS bf Utﬁé U{e%porary defect

manaﬁﬁrﬂgﬁteql}lgg oﬁﬂ%&?%tehf ﬂfe Egrg&cgrgtl;ynqgerq%cg rr?or ar%ﬁgt struc ure containing
mformalnpmegargmgiMMrawwe@:emnagahemipt ure i s up-to- date

gh%%ré,n% il ra@%h%m%wqhﬁ thé t&h@gsﬁ @?&ttn% me{ \sj\\L%ture is up-to-

fect mapage e ate
date whge {fisapaat E‘c%qee‘s C 38 éH %emﬂ@%é%fgﬁ?ﬁ"%?a%”ﬁ?‘i%t“re is not
up-tordhtenehare titeeugdategcycte imopast | y recorded flag of the
tenporary defect nmnagenment structure. 16. The nethod
of claim 14, wherein the teg;por ary_defect mana

ot At UPE MEQUTHAHRE 16 HARERL MR RbeS AHETIVJARRIed flag of the

temparagy deffeatridnagement staodtureead from the informtion
storage nedium 20

16. The method of claim 14, wherein the temporary defect management structure
is updated to manage defect when data is one of written to and read from the information
storage medium.
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