; e3eE>EF6T>M DEFECT MANAGEMENT METHOD AND METHOD OF RECORDI NG DATA s
BACKGROUND OF'I NVENTION 1. Field of Invention The present invention rel ates
to the field of defect managenent and data io recordal, with particul ar
reference towards though not exclusively, to a nethod of effectively

managi ng defects to mm r reproduce vi deo data in real
time, and a nethod ﬂe data in real tine M‘mmﬂ“ managenent
information. is 2. scrigfseon of the Related Art I me recording or
reproduction nmeans that a given anmobunt of data is necet¥yf Iy recorded or

reproduced within a given tinme since input information is lost if it is not

e of an | EREGT MANATEMENT ME THoR BNEMERHSD R HrSEREING " °°

reproduction of data as abnornmal info yon if data is not recorded or
reproduced at a predeterm ned speed. The above-descri bed problens are
caused since the input of information cannot be tenporally controlled by a

recording a I i 25 In the DVD- RAM st andard version
1.0, a thagﬁém@wgmﬁa&ner ated on a disk has been disclosed to
increase the reliability of data recorded on the disk. Slipping replacenent
and |inear replacenent are included as the disclosed defect nmanagenent

met hod: thelfirsFielkohihwestiopr ocesses defects detected in an initializing

process and the second net hod 2 replaces an error correction code (ECC)
bl ock unit (16-sector unit) including a sector having a defect generated

during use Phetgiesémtsinvehtion reldedsced the fieldof defeutkmbhRagermBaf andr@aita s The
slipping replacenent is used to mninize a reduction in the recording or

repr odutl i ofecopdald Withe Rasticidai feference \tawardsa theigh fotsexeldsivelynier at o be
provided to,auel &f éﬁ'é%tﬁglgt l’rﬁlﬁﬂgémg’;r Qe 1d QedoraChhdlor '}gﬁorcful%ﬁf/e

def ecti ve sector g’tect d certiticatron process S |gati ng
def ects of andiosauditedatahin iab times and alméihneldof ndcatdmg datatim real tirpeor ded
or reproduced by i_0 Sl 'E%”rﬁg,% ct or. on which a defect is generated during
recording ofSiPgstedest e matig. physi cal sector nunber is pushed
back by the sector nunber desi gnat ed by slipping the defective sector. Such
a | eftbehi nd phenonenon is solved by using as many sectors as there are
def ect s13 n 2 spabPeseaiiption ofdhedRelatedtAd end portion of a corresponding
recordi ng area.

Real time recording or reproduction means that a given amount of data is

necessarily recorded or reproduced within a given time since input

information is lost if it is not processed at the moment data is input, and

20 since a phenomenon such as pause of an image or temporary interruption of

music occurs with reproduction of data as abnormal information if data is not

recorded or reproduced at a predetermined speed. The above-described

problems are caused since the input of information cannot be temporally

controlled by a recording and reproducing apparatus.

25

In the DVD-RAM standard version 1.0, a method of managing defects

generated on a disk has been disclosed to increase the reliability of data

recorded on the disk. Slipping replacement and linear replacement are

included as the disclosed defect management method: the first method

30 processes defects detected in an initializing process and the second method



i s However, the slipping replacenent cannot be used for a defect generated
while a disc i's used. Wien a defective portion is disregarded and ski pped,
discontinuity is generated on |ogical sector nunbering, which neans that
the slipping replacenent violates file systemrules. Thus, the |linear

repl acenent 20 is used when a defect is generated during use of the disc,
whi ch neans the replacenent of an ECC bl ock including a defective sector
with an ECC bl ock existing in a spare area. \Wen the |linear replacenent is
used, no vacuumexists in a |logical sector 2s nunber, however, the position

of a sectorrepmcesdidic érordi corAsttioRU@edle (ETCY embcﬁamuthnswdlmvto a
defective ECC bl ock exists in the spare area. As descri bed above, when real

time recordnaydinchavsadter bawngiadefent genepatedrduring Hﬁ%u@flthﬁcﬂlﬁ@ttwlﬁhacannot
be ar bi traraéf%cpﬁ é‘ﬁf’c bw:(m %8 4rg50r di ng of broadcast information or a

real image, TS neéessary, 3 is recorded in an area to be
linearly- replaced by underg0|ng a process in which a real pickup goes up
to the spare area and searches for an area to be linearly replaced, and a

process 3 n WPFF@HPQ'HS TPE@PeB'Ie@V(Lﬁ)U niniEkze adgdEction i Wﬁ’i@gscﬁeed is
d d, |
reduce gﬁ@({!}udt ed{;??éd 8[] |{BRYKfebtd § rr?@dhugi %o@uc‘é@@@@for?ﬁbed tt}d‘pgus y

recorded wh acenent i s use resc
DVD- RAM dr i m@vuiadotoda r@fedmeheembis?eam\ediWMrajsmos nent fo thepdetextives al |

of this defect n t to redyce f.he burden,of. t te ed in
Che drive. SoRonGSELHuEs 4 SoHECRHRR PTotey I BYER R0 SHRBRISbAder ed

not to mnaﬁSc%’ﬁ&ﬁﬁe did Eeinﬂfahi@d UhiaP G 2d 418 T8 BBEordea b e fbpraddéed m,erface
standard. T I's, it the host conputer determ nes whether defect

managennt slippingea motcm iodd whithe aledefect rieingenerstad idusisgr recordingoaed to

Get bot s e cPIactBe™t HeFs, ateRt BRydEE soctds ABittnst S8 lsfea iied AV AR o oc
accordi ng teedtbe nammggméarﬂy\sﬁpFlr@ntrib Qefactive nsstos arSlioh maMsfoe
defects recorded in a primary defect list (PDL) and a secondary defect |ist

(SDL) accorkrhigd meaoa@r@etlsmwggé?w&me@ﬁénaw §ﬁ°taf%ﬁs§fl'¢"§;ﬁ"ﬁgiqf@?ﬁ§aced or
| inear replgced,giie, 29 lB@athfaS?ﬁ ?ﬁﬁmﬂqéf é)%if@%é%uz% &bipe ardl! Ve
TR &0t hat x el

exi sts. Here, I's prescri he position ectlI v€ sector
repl acets accor d| ng to slipping replacenent should be recorded in the PDL,
and the posjtion o
However, the slipping replacement cannot be used for a defect generated
while a disc is used. When a defective portion is disregarded and skipped,
discontinuity is generated on logical sector numbering, which means that the
slipping replacement violates file system rules. Thus, the linear replacement
20 is used when a defect is generated during use of the disc, which means the
replacement of an ECC block including a defective sector with an ECC block

existing in a spare area.

When the linear replacement is used, no vacuum exists in a logical sector
25  number, however, the position of a sector on a disc is discontinuous, and
real data corresponding to a defective ECC block exists in the spare area.

As described above, when real time recording, in which the time for
temporarily-input information cannot be arbitrarily delayed, such as,

30 recording of broadcast information or a real image, is necessary, information



defective bl ock replaced according to |inear replacenent should be recorded
in the SDL. That is, when data is recorded after setting the fact that a 2s
specific drive should not perform defect managenent using the |inear

repl acenent, it cannot be ensured that other drives nust also not perform
the linear replacenment on the same disc. 4 Therefore, when real tine
recording is performed by a current DVD-RAM disc, it may be difficult
because of an area to be used by the linear replacenent. s SUWARY OF

| NVENTI ON The present invention therefoBe provides a defect managi ng nmet hod

for a disc reryotded imad/ ancartepbedineany mpacet by, umrrgnsuhgiamrdm:ussstneps of
recordi ng information rearesenti n se or non-use of lin afrpfrepl acement i o

def ect nana@’@l’ﬁfh? reat RickeR 908s %?% & APareagasand segraiesdor @d aiedqt%f t he
di sc on they, aglp Eféc%ﬂmarﬁﬁngg?gEéé?f Wrﬁ&f g'?és'réél ﬁEE Yot pdeRE 15 to

be replaced I'n a spar rea o C u5|ng i near replacenent
accordi ng tbieinbe ihefmcaadlnglspee@nsasmudeldgsustbablnformamaenpm infreal timear

repl acenent def ect | bl the ste recordi ng the

| of or mat T oncREIRS. RTGIcuSY rBeofiss Waeh e fheiiersEmeRt L iESd< for ¢ he
entire disc in a reserved area of a disc definition flag in a disc
definition structure (DDS) of the disc, the disc being digital versatile

di sc-r andonitasmsscribadoﬂwt @OWWORRAM drive aczorcmng to the RAMetagdand of

recording the n.re n n ear .repl acenment
o for the aeidh 0 BlagBRsgd Bl & i gBfect Mo Blad Gt 15 Buge WERIRR &
certificati g¢ie host computél ased af ithet drive. StThe hase coRplterofs tBsigfedcto t he
disc being a digital versatile disc-random access nenory (DvD2s RAM di sc.

Preferaify, tranematermmmaedd?rderﬁﬁ Rt 10 MMaprage idsfests dpckendrivry using &
non-use of nJ %Bbari‘e%ﬁﬁf‘%n .H 4dd Hapldardt TRS @f .Hgfé ﬂpﬁggPﬁ%I&fH SEs

recordi ng t e |n ormatl on represe |ng use or non-u acenent
j ust bef or edétermires twhethdntdefest rrmxmgbtﬂemtn wilhebeli paforﬁied,i tﬁmrdﬁécton

representing use or . .5 non-use of near .repl acenent .is information for
Chowi ng 5 pianaGeRens 3l R suPRRSeH 0 S oTIRS DLIRE VS ccor ded | n
reserved area of a disc definition structure (DDS) of the disc. s

Advant ageously, the information showing the plurality of defect managenent
15 Even when the host computer does not manage defects according to the

need of an application program, the DVD-RAM disc according to the DVD-
RAM standard version 1.0 must necessarily manage defects recorded in a
primary defect list (PDL) and a secondary defect list (SDL) according to a
defect management rule if an area slipping replaced or linear replaced due
20 to defect management performed by another drive exists. Here, it is
prescribed that the position of a defective sector replaced according to
slipping replacement should be recorded in the PDL, and the position of a
defective block replaced according to linear replacement should be recorded
in the SDL. That is, when data is recorded after setting the fact that a
25 specific drive should not perform defect management using the linear
replacement, it cannot be ensured that other drives must also not perform

the linear replacement on the same disc.



nmodes includes information representing that slipping replacenment and
| i near repl acenent are applied with respect to all data to be recorded in a
user data area on the disc, information representing that |inear
repl acenent is selectively applied according to type of the data on the
disc, and io information representing that |inear replacenent is not
applied to all the data to be recorded in the user data area on the disc.
Preferably, the information representing use or non-use of |inear
repl acenent indicates use of a defect managi ng net hod dedicated for real is
time recor ditiggefore Mihen Fedletime rrepbriingas performet peaf curmest DYDrRAMat i ng
only a spare area for sli ]:%&n g.repl acenent. Advant ageousl %&y the spare area
for slippi @SQ.e | B@¥rbRt dificuli becaveel 9foan area tgrbe, ethg diNeaind t he
i nformationg Q ffiti ng use or non-use of 20 Iinear repl acenment is
recorded in reserved area of each of a disc definition structure (DDS)
and a primary defect list (PDL) of the disc. Preferably, in response to the
i nformatio non-use of |inear replacenment representing
t he non- usﬁldwﬁﬁga&?@}f@f@m the 2s defect managi ng nmet hod conpri ses
not using |inear replacenment for real time data to be recorded on the di sc,
and using linear replacenent for data to be recorded on the disc other than
the real tiThe geesentAhvention thmefpre imowdeecms!efecrb rmamaging onatitadofor a
representing use Qor.non-u near | acement ent t he ghon-use
of | near i eERIsiRG "2 Rgetentoalcing naREEFREE. ERRRHSER e o BBRR R ot ng
i nFa[ repgéteeﬂmﬁg iRamatbe Sreprésamtinghese it Aohuskeof fifeareepRBehtemtdi sC is
real tinme data
10 defect management with respect to an entire disc or a specific area of the

disc on the disc and determining whether a defective area of the disc is to be

replaced by a block in a spare area of the disc using linear replacement

according to the information representing use or non-use of the linear

replacement defect management.

15

Preferably, the step of recording the information representing use or non-use

of linear replacement is for the entire disc in a reserved area of a disc

definition flag in a disc definition structure (DDS) of the disc, the disc being a

digital versatile disc-random access memory (DVD-RAM) disc.

20
Alternatively, the step of recording the information representing use or non-
use of linear replacement is for the specific area of the disc in a reserved
area of a group certification flag in a disc definition structure (DDS) of the
disc, the disc being a digital versatile disc-random access memory (DVD-
25 RAM) disc.

Preferably, the step of recording the information representing use or non-use
of linear replacement upon initialization of the disc, comprises recording the
information representing use or non-use of linear replacement just before

30 real time data is recorded on the disc. The information representing use or



Preferably, the defect managi ng nethod further conprises either the step of
s cancelling the lihear replacenent of a defect on an area of the disc
where real tine data is to be recorded, in response to the information
representing use or non-use of |inear replacenent representing the non-use
of linear replacenent; or cancelling the linear replacenment using a flag
representing that the linear replacenent has been cancelled using a
reserved bit in a io secondary defect list (SDL)) storing information
representing that the defective block has been replaced in a Forced

Re- Assi gnmepgn-Maekidfg linERM rdpblacetheh cisSREornaitidnSiop rshoving & Efdraﬁt?céfor
nunber of the defective block and a start sector nunber of the replacenent

bl ock in t hdefept managementi wedes.cand rig reppides i arreseaedoprepuph& disc t he

defective bLogek..] j d ct list (SDL), storing information
representi nggﬁﬁ%{)ﬁ?ﬁ%&ﬁggﬁsggﬁ]eo@kahas not been replaced in a Forced
Re- Assi gnnent Marking (FRM bit of the SDL showi ng whet her the defective
bl ock has been repl aced, and_ stor.i ngai nf ornmati on represfenti ng that the

def ecti v bRS¥aNtAgEOWR)Y, thednformtiar shoming:the pluraliy. of defest msagemente

I tn@d% Kid ; n’?‘éi'rc? SR t nb f
'[ﬁg 32?5‘3& ve %o!:rLc"'havier'{ngi e ne?%pgenerlgpgg‘é\m%?{%ﬁntgi%rgiat%gﬁécﬁggﬂgn \%i gh
t he i nf or nalinear repkcentant|arecappliedpivitic saspectdef alt dateattahemecorded in mot be
used has been recorded, ip a .sec.oPdar%. defect |ist &SPh%é[' rec%rdi n
| nf or mat | onIsAAIEAER AP eadSEHBRIBIatiaN ererestibo AT ItaryEBlRcEm e ed | n
a Forced Re'rsA%éie@ﬂvagt applied HEcARdicgRY thpé of thdredatbl oRhgid iisvhaher the

def ective bl ock has been replaced, and recording information that the

def ecti e binfemnation representingrtbal lingad replagement is selcarnlieduatall thef datae

repl acenent i e X 1 fect managenent based on

| i near repItggé%g{%draﬁ%ﬂ‘@%%ﬁeégat#)g%gagég?ﬁ?g%%duri ng use of the disc on
which the information that the |linear so replacenent defect managenent will

be used has_been recorded. I.n another form the present invention

provi des a REAfa@Psr thec dptarmatipra reprepentinga YaS | @7 nBARYSEy &f direait on a
di sc using i COH 1 Q. i :

conprising the ('s%t?g%@ @P%g@téerﬂﬁ]@ﬁﬁgﬂ%@ﬁ%ﬁﬁ?ﬁ%ﬁﬁ%‘b&g&ﬁnﬁﬂﬁs% e

i nf or matd ontimeprezseding rig whieh hisvead efeplaicemeend gie nott périermed byl allocating

repl acenent ils to be use?' eterm ni! ng whet her data to be recorded on a

di sc is the®¥A SRITR/ATRE %r,s\pl‘?"}%rser? 8 t he def ect managenent node
information being information that the linear replacenent not to be used;
determ ni ng whether a linearly-replaced defect ~o exists in an area of the
di sc i n whi Advantageausly; the spaee aees fereslipping replosament ds @lecatgdata 8 be
recorded bej r t g X k0l t ds
detected i nfa? gg}é}?peg??he&%%h%ﬂ}eegﬁé@ﬁﬁ@ g%frg,g&it'tﬂﬁ gg%o%ﬁr& -E.)Jgﬁoof

i gear | ¥ (r]I _emimgépmém_tds('reé:‘om@ ima reserwedarea df\/e'acho}fa aﬁ]iecdeﬂniti_ba \?\,ﬁ't a,h
and recording the real ti ata in _a desi ed part of the area in ic
to is recorﬁg‘ﬂﬁér%é?ﬁg? And B8R’ ‘&f@ﬁ'@%é&ﬂi@?@%d‘ﬁﬁt bei ng det ect ed.
Preferably, the nmethod of recording real time data further conprises the
steps of perform ng defect managenent in response to the defect managenent
nmode i nf or nBréferakibyi ingrespposedoitba infgymationt repgesentingt hise lar ren-uge of

repl acenent,.is to he used. earlier.. formng .t def ect  _manage in
Feoponse ¢ oeR (RREe4ioh, PbiesPhtnd ibe BEhGe AL e erfRRRie the
Preferapy y, défeet MRammfing méwoar domprisésInot i weingldinaar freplabemenp o résis t he
step of cancelling linear replacenent in response to the linearly-repl aced

2s defect eltnetdaty tpipe racosded onrthatriss ansd paipgrlinean seplacemechfor datat ar t
sector nunb tef N ey o e SDL, storing

i nformati Onﬁ):%%ﬁeecgoerﬁ%? (r?l)é tb%gjtlgyt%@Erd@eﬁc{“?vﬂeeg[ﬁ%‘%k%#%s not been replaced in
a Forced ReAssignnment Mark (FRM bit of the SDL show ng whether the

def ecti ve bl ock has been repl aced nd recordi ng i nformati on representin
that the deﬁggma\%gely, in respoFr)\se {6 the nformation replgesenting Uise' or non-use of J

30 linear replacement represents the non-use of linear replacement, the defect



30 bl ock has not been replaced in a start sector nunber of a replacenent

bl ock 8 in the SDL as well as the steps of setting a flag representing
that |inear replacenent has been cancelled using a reserved bit of the SDL,
storing information representing that a defective bl ock has been repl aced
in a Forced Re-Assignment Mark (FRM bit of the SDL, and recording a start
s sector nunber of a defective block and a start sector nunber of a

repl acenent block in the SDL. The nmethod of recording real tinme data may
further conprise the step of recording snformation representing that |inear
repl acenent managiigl Artfod 0 coAPrisesE thoti Wlsing Sit®ae ereplacement fedaralesaei ng
detected and conprises the steps of |eavjng, onIIy_a start sector nunber of a
def ecti ve bPlowkether data toppe regasded gnithe giseaisireal tirpdatent i ng t hat t he
defective block has not been replaced in a Forced Re-Assignment Mark (FRM
bit of the SDL showi ng whether the defective bl ock has been replaced, and
recor di ng i Rfeferaidly,dhe idefect prarsegying neethod further odedprisies\adthelr tlok stepsofnot  been

| d i t t f | t bl i h DL.
e g Ak S .4 SR T b e,
(DVDRAM  di g6 iy ?Etaais%fb’é:?edé?é d‘,'ih'r@@péﬁée“ﬁ:tWe%fd?l?@tibn%@;éé%tiﬂ@f ect 20

managenent node I nformation 1s I nformation representing use non- dse of
| i near repl aserEnnon-uset ofelinear replacernentanepresesting ¢k inorause fr limelrar ea of

di tification flag in.th S, Al't tively. the disc | di gi t al
Versati o ceBACEME 0L ZapCaling foF Jinsar roReLemRyt L¥og 9 JaB gomrEsearng ©
definition gHat4aéUlrRar PEplacefitmht tHHs BEER CdanteNed]ISY aRsRriéd Yit'if Bon i s

information representing use or non-use of |inear replacenent for only sone
dat a_gr Bupssesondasy ddefect disdl (SDk), ostaingn infofragtien etepipeenty dhat dbe
certificati 8€fefc{i99 Blﬁcl{ rheaal:)BEen replddbP aag%lﬂﬁéd' ’R%—E\essfbg{n?&ﬂt. RBIRAgTeNt
node i nformation 1 ncludes | NTOormatt on representi ng t hat i ppi Ng

r epl acenent (RRWM) Ibinefithe SDlacane rstorng aapiari sdctop rinbérhef ¢t alefective
recorded on the disc, information representi ng that |jnear replacenent is

sel ect i vel yPIgEIaNe asStaE spePhHumbaryQfether repiagement blockripstieorDL; or
representi nQorhEﬁ%eé &R rcﬁ?ﬂ% %gg@f”sebﬁ)r'}ﬂ]mﬁ&pbf qg%tc{bf fivd Bfockain2at 0 be

recorded on t I sc, an ct managenent no nformation I's stored
in a reser veecandaay oflefelct IBDS(SPLET etaximgy ,infoations crepsesenting tthat vtbesati | e

di sc-random,access oy DVPio RAM_ di,sc havin defect defipition
Struct ur e (Rt BGEk-bis, het Bage Jeblecpu it ehpictd, Ra Asnisnmpat Mathdge ent
node i nf or NgRRMAN bis Nty NBOL OshdWwiRhe MpRthed thd addfestivef blodlest beenRagi ng
met hod for only real tine recording in which linear replacenent is not used

by al | ocat i Feplasady andestopngentarmation represanting thapithe defeative Hlack Hast or ed
it 5350 B4R rSabe o HER Gfoeniost KoL eacimb e pFRpE”
present 20 nv8DL, on recdriiingeoniya Sartsectoramurabentf the defectiveoblogki havire ai |-
i oh | 1 G 9a15ck 08ncraeg YoYIe ERS-iR TES AN duTER e oAt 1R NEUeRd ng.
sli ppi ng r eRdsciRENt @dfedt hRfiRIgehiEht RflindTibe used has been recorded, in a
secondary defect list (SDL), recording information representing that the
defective block has not been replaced in a Forced Re-Assignment Marking
25 (FRM) bit of the SDL showing whether the defective block has been
replaced, and recording information that the defective block has not been
replaced in a start sector number of the replacement block in the SDL; or
performing defect management based on linear replacement when a defect
is generated during use of the disc on which the information that the linear

30 replacement defect management will be used has been recorded.



2s FIG 2 is a view for explaining a defect managenent nethod using |inear
repl acenent of a recording nedium FIG 3 is a table of a defect definition

structure

(DDS); 30 10 FIGS. 4A and 4B illustrate the structures o

f the

disc certification flag and the group certification flag shown in FIG 3,

respective
(SbL); 5 F

ly; FIG 5 is a table of the contents of a secondary defec
|G 6 illustrates the structure of the spare area full fla

t |ist
g shown

in FIG 5; FIG 7 illustrates the structure of the SDL entry shown in FIG
5; to FIGS. 8A and 8B illustrate the styuctures of the disc certification

flag and t
data propo

he group certification flag of the DDS for recording real
sed by the present invention, respectively, FIG 9 is a fl

time
owchart
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a DDS for storing information for indi catlngaa plurality

dehelter FefR dnanademeaRsmMeds B tImaipN eRresaEtiBA Whetheh delct
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whether data to be recorded on a disc is the real time data, in response to
the defect management mode information being information that the linear
replacement not to be used; determining whether a linearly-replaced defect
exists in an area of the disc in which the data is to be recorded, in response
to the data to be recorded being the real time data; determining whether a
new defect is detected in the area in which to record the data, in response to
no linearly-replaced defect existing in the area in which to record the data,
and recording the real time data in a designated part of the area in which to

record the data in response to the new defect not being detected.

Preferably, the method of recording real time data further comprises the
steps of performing defect management in response to the defect
management mode information being information representing that the linear
replacement is to be used earlier; performing the defect management in

response to the data to be recorded not being the real time data.

Preferably, the method of recording real time data, further comprises the
step of cancelling linear replacement in response to the linearly-replaced
defect existing in the area in which to record the data. Only a start sector
number of a defective block may be left in the SDL, storing information
representing that the defective block has not been replaced in a Forced Re-
Assignment Mark (FRM) bit of the SDL showing whether the defective block
has been replaced, and recording information representing that the defective

block has not been replaced in a start sector number of a replacement block

of
FI G

data 2s



FIG 13 illustrates a DDS and the structure of a primary defect Iist (PDL)
for storing defect managenent node i nformati on proposed by the present

i nvention for allocating the spare areas for only real tine recordi ng shown
in 30 FIG 12. 11 DESCRI PTI ON OF THE PREFERRED EMBODI MENT Preferred
enbodi nents of a recordi ng nmedium storing defect nmanagenent s information
for recording real tinme data, a defect managi ng net hod using the sanme, and
a real time data recording nethod will now be described with reference to
the attached draw ngs. First, slipping geplacenent and |inear replacenent

wi Il be desgfithedshp &etwadll a§.0thée§t%rprsl Ggséﬁnﬁlﬁaalre?ﬂé’se%tlhg thatlghehe hel p

I n the understandi ng of the present invention Is a view for

expl ai ni ng seplacementrhna eamcanesliesdusisgng reservedi bipiafdhe epPhc stasing

T by andonif Mefsteblind WAL Befactve! I, b8 gt teltRa i 4T 17

physi cal | y- F@WR@Asﬁghmnt Trarke(FRM) &itl obelel @N@Samtre&srd&@heﬁa%
allowing a real file systemto search for its own data. However, the

rel ati onshi ﬁeﬁ@m}é@iﬁ‘bﬁhe’i’fplﬂ/g%%ﬁt'v&d@ﬂ%‘é‘sé’é‘darﬁj stad ﬁ@@PEa‘PU’HBGF Qs s
made i n a d;%ﬁabé}h%h%lbgﬁgﬂ méngbp_cess If a defect is 20 detected on the
C Sector as

third physi own in FIG 1, a logical address is not
designated to this defective sector, and a | ogi cal sector nunber L3 is
desi gnat ed t he ne sical ctor The i cal ,sectors_are
Sequanti ol | B ERUIPt 2t RO UL rSAl sae dta JEREHIDE” SOTPSRe. hanseR Shar o
area | ocat e?ec%rdln% uﬁ&‘i‘né’tforﬁ réﬁrre‘séﬁﬁ’ﬁﬁ‘%ﬂg ||F|é5|a rﬁﬁl@h‘ém‘ t U5 né duen he
pushed portion his slipping replacenent , ective processing
in secta® upetfgrmedpmseaslpbesgyoa nptwdsﬂecbpemg det¢stast ahd ccomaprises, thend a

Feproduct oty S RAVDS Y &R sestan BUEREE B ACTerdbive BBESANUBRSRE. mhus.
storing information representing that the defective block has not been
replaced in a Forced Re-Assignment Mark (FRM) bit of the SDL showing
whether the defective block has been replaced, and recording information

15 representing that the defective block has not been replaced in a start sector
number of a replacement block in the SDL.

Preferably, the disc is a digital versatile disc-random access memory (DVD-
RAM) disc having a defect definition structure (DDS), and the defect

20 management mode information is information representing use or non-use of
linear replacement for the entire disc, and is stored in a reserved area of a
disc certification flag in the DDS.

Alternatively, the disc is a digital versatile disc-random access memory

25 (DVD-RAM) disc having a defect definition structure (DDS), and the defect
management mode information is information representing use or non-use of
linear replacement for only some data groups of the disc, and is stored in a
reserved area of a group certification fiag in the DDS.



the defective region can be avoided while mnimzing the delay tinme. Here,
12 the position of a defective sector replaced by the slipping repl acenent
is recorded in the PDL. FIG 2 is a view for explaining a defect nmanagenent
met hod using linear s replacenment. In the |inear replacenent for processing
defects generated while a disc is used after being initialized, the defects
are managed in an ECC block unit, i.e., inunits of 16 sectors. In other
words, when an error is generated at a specific sector and a defect is thus
detected, if the nmovenment in units of a |east 16 sectors is not made for
error corresdvafagddiBIET I OF the COr Hefdct Randidment eaglbdéat a ifofvates! Y
recorded in a di sc must be changed. Thus, processing in an ECC bl ock unit
must be peringudes inferonation sep@@engngemaécshmmgm reents|anshilingaa

logi cal ' acdroeepRi 45 AT Gl Wacla 16 BRI B8 ot be
changed. \/\Vlﬁfd)rmadéﬁeﬁ‘éprle§e|§m‘fyﬂrthht‘3dhndarare;ﬁlab@meaw isbkelistitély appié@wn in
FIG 2, the defective region 1s recorded in the SDL to be prevented from

bei ng u§ed acgpiding do Hareceh data, ﬂb'l"'fqrmﬁtloﬂ fﬁ@fﬁ%ﬁf@ﬂg\ﬁmﬂ"@atﬁ%ﬁaéem%ﬁ
existing i p r I Kiplah ) spare
area has tﬂ%ansognﬂgqqlgal @ZF"b &a %I?E%(gs%ﬁt hlet'3 g’rghcjﬁgguts”dbjpo t 20 In
a reproductmanamentmedeénfosrha“nn mst’éréal iPa ressrdechgresotinetDDGed | ust
before to a defective block as in an area 1, a replaced ECC bl ock existing
in the spare area is read by noving a pickup or the like as in an area 2,
and data i r J ve

bl ock as |§D'%s a'r?@;?\eéhkc {g&éfﬁ?rgﬁﬂ%ﬁ@gé?ﬁ@&@?@ge%ﬁ nﬁjéé}ggﬁﬁ)edblabove
pi ckup 1wovdRhg disc haumgda sietfmtamefmltpnmstfsstufen(DB@rm agprinanddefecind a

process fo t bl.ock right next to. the defective blpck after
ead ng t ndst dbidedtel e Yorgttmanpaf e be  alalmabn: & iiBERasy, [t o
data, so thsa résiélnﬁn efr@,Ctuséﬁﬁﬁg?Méctl fm ivg hefHddatier folly rreal tihee
recording. 3 | G is a table of I1sc definition structure (DDS)

exi sting .rresom@mm Wﬁhg‘&ﬁﬁﬁtfe@ﬂ naemms pet asedmRAlpcating anly dhear, a
byte positi f € ik L ed
cont ent s of e e forSRPIR refaberheit andls s8R ™% Reesned Breidr the 70,
flags, lrsecd.'r)ldStdnd a oeseaned aoda of therPDLi cati on of 24 data groups. In
addition, BPs O and 1 are DDS identifiers, and BPs 4 through 7 are the

val ues of counters for updating DDS/PDL representing the total number of
times in Wpg fEFaD@@%IQﬂTI@N)@F TREUPRAANEed rewitten. That is, when to
|n|t|aI|zat|on starts, the value of a counter is set to be "O', and

i ncreases by one V\/nenever the DDSIPDL is updated or rewitten. DDSI PDL

and SDL bl Vv r

comi et ed. - BE% B0 2B G Art R HBRT of 1 Piarot Fyeofgu, Q%e%ﬁ% 24
groups mre me@aﬁpdrm bwaéecnt(nh@xnc&mmmréfernea émBoditients| theteaft wigh t he
structures of the disc certification flag shown in FIG 3. Wen a bit b7
among t hr edefireacsio thesatiaeheddrawingssBWhigh: an i n- process state is "', it
i ndi cates format conpletion, and when the bit b7 is "1 b") it indicates an
under-formation state. Wen the bit b6 is "Cb", it indicates the 20
progress ofFIG)rhistaivitgv dieii e)gp|aimﬁng adalefeét managemeah thathed usirg Siigping is "1
b", it indicates aEror%resqs rmatting using partial certification.
When t he bifEP ef'rgen a recerging ‘é@ the progress of formatting on the
entire gisc, and when the bit b5 is "1 b", it indicates the progress of
formatting on only groups, and indicates that the group certification flag
i s ef fecti VdG.\Bhis aavisw fas1explainingr asdefechmanegement tmethedt using i lineacn™ | i t

i ndicates thal, 3nl of BB nithiln;

FIG. 3 is a table of a defect definition structure (DDS),
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certified by a user, and when the bit bl is "1 b", it indicates that a disc
has been certified one or nore tines by a user. Wien a bit b0 representing
di sc manufacturer certification is "Cb", it indicates that a disc has never
been certified by a manufacturer, and when the bit 0 is "1 b", it indicates
that the 30 disc has been certified one or nore tines by the manufacturer.
O her bits 14 b4, b3, and b2 are reserved. However, "in-process" is set
to be "1 " by any certification before formatting, and when formatting is
conpleted, the "in-process” is reset tolbe "000". s FIG 4B illustrates the
structure oFI@8ch4Af ark gBoubustﬁa‘tei ftheats'truntlfréagﬁthé disbeelificatioaiftagons 16
t hrough 39 shown in FIG g {1 a bit b7 jiém t wo bl s b7 and b6

r epr esent i ngnN4ihe AIgiertitcation flag §h°\€i§ in F ?’H&FE%@@’@X ormat conpl etion of
a correspondi ng group, and when the bit b7 is "1 Db", it indicates that the
correspondi ng group is being formatted. Wen the bit b6 is "b", it to

i ndi cat es t RHB. 5 lieca gallapf ittee bentegts ofrarsecattarg idefedt dist (S} i fi cati on, and
when the bit b6 is "1 b", it indicates that the group is being formatted
using pattial certification. Wien a bit bl representing user certification
is "Qb", 'tH@dewsﬁ%téshﬁb étr‘ﬂl%tt%%@hé‘@?aﬂﬁé(@a fhﬁﬁag%bwnf.hqﬂdoxs a user,

and when the bit bl is , It indicates that the“group has been
certified one or nore tlrres by a user. is Qher bits b5, b4, b3, b2, and b0

e 3 o bial) sl Be AR B B B SAS Blofs oriery 9o e

Rel ative byte positions O and 1 are SDL identifiers, and relative byte
positions 2 _and 3 are reserved. 20 Relative byte positions 4 through 7

denote the F#58I 8AERSLEB dlustigta thaistustureseithe caﬁa cefiificafion flag ancoll
| |
byte post &1 QA oekiEdfor 186 9 the DL 30F texthafip =Bt s dREEBospE 1 vgvﬁyt e

posi tions 1the preseghint@ntiemaespéddiveRDL updati ng counter val ues each

i ndicating the total nunber of times 2s the DDS/ PDL bl ock is updated and
rewitten. The counter value is set to be "O'" when initialization starts,
and ncr easerchy i JARMRKER NGty BhRmBolfEitcs: 8TmeMid bt Rétording

menti oned a ove the DDS/ PDL and SDL bl ocks must have the sane count
val ue affer dataramqrdmg to @ defectmanageeieat mathoy obtheopreseohinvetienid 21 are
reserved, and relative byte positions 22 and 23 15 indicate the nunber of
entries in the SDL. The remaining relative byte positions indicate each SDL

entry. FIG FGi hd)llllitsltlﬁt@ahhﬂaﬁ‘tmél@f'ttli@st?ﬁcﬁji‘@o!iﬂﬂrlmpaém 80U eftrpgorof t he
relative byte s positions 8 through 15 shown in FIG_ 5. In FIG 6, if a bit

repr esent i n§aRcelt gwﬁéplagem%wrmoseﬁ by the;pregantiaveatianiat no spare

bl ocks are left in the corresponding group, and if the bit is "O", it

i ndicates that a spare block renmains in the corresponding group. to FIG 7
i 11 ustrat es FlGe1 $illustratessan examplesbf addiD8yfos ktowimgi infdfinatiob.for mdidating7) FRM
is abit re se et her efective Ioc has been, repl.aced. When the
def ecti ve bgo@l’d ‘ﬂi\é ogéiﬁ%’r?ﬁtpf’ﬁ%@g r'HQ S pragesed: bl%ﬁrﬂfemn t he
def ecti ve bm@ﬁubﬁs not been repl aced or no spare areas exist, FRMrecords
a binary "1 ". The SDL entry includes the sector nunber of the is first
sector of a defective block) and the sector nunber of the first sector of a
r epl acenent ogk . j - i d, a
hexadeci nmal F%Ogg&mlégleréeﬁ&g&rlog ?ﬂgéé:tggr é%r%gé;éé ﬁt%% @e’g%(lz ﬁ%&r:%t%ber of
t he r epbsiceprsgoseddnkthespresentrideshtioty akblanwhi | e, in real tine recording,
whet her correspondi ng data can be processed within a given tinme becones
nore i nportant than sone errors of real data. In particular, in the case of
an inmage or gjfe f

smal | error ied)%l g?s”hﬁlrat esiﬁnggeéﬁoq@ﬁéﬁéggﬁeépﬁﬁ@a deeze?tﬁ%ﬁgpgw?a cannot
be pr ocessedtdr'rmgt idaf-,act cmanagemest dadde 2infemmation 9rqmdatbgdthe3 prakentnor mal
reproductlon | 3 fqaliher fore t he p oce’sys of data,.in tine is nore
i mport ant . or glfo gg,t & SPAf6areasior gniygreal tims 1Rerding Shewd Hon- use
of the Ly nquG_rcpp.l acenment nust be suggested. Wen the |inear replacenment is
not used,



30 there nust be a portion recording the fact that a corresponding disc is
in use 16 without using the linear replacenent. A nethod of recording
such a content will be described referring to FIGS. 8A and 8B. FIGS. 8A and
8B illustrate the structures of the disc certification flag and the s group
certification flag of the DDS proposed by the present invention to record
real tinme data, respectively. The structures of the disc certification flag
and the group certification flag of FIGS. 8A and SB are the sanme as those
of FIGS. 4A and 4B except for a bit position b2. That is, as shown in FIG
8A, when the entire correspondi ng disc is used without the linear io
replacenen the bit position b2 of e disc certification flag is set as
" and VABRCRIBT @EHM@P@E&BBEQEM BMENTe |inear repl acement as
|n the prior art, the bit position b2 is set as "0". In FIGS. 8A and 8B,
i nformati on associated with use or non-use of the linear replacenent stored
in the bit mﬁérrédmrrﬂidwhehts oﬁhlredoalmtj; medierfnestbrinngeaemanagémeﬁts Al so,

e o ok i e, o e B o gy ™
certificatigpd! 38d fPredl GAE GHBMMORHNG MEMhJISWHFho@Sbe ]deschBﬁH”\ﬁltﬁat €

that |inear repI acenment is not perfornmed on a data reglon

cor r espondirefergnceifo theoattached dratintisient of t he present i nvention, the bit
positions 2(b2) of the disc certification flag and the group certification
flag are used as shown in FIGS. 8A and 8B, but another reserved bit can be

used. Here, F.&@Cﬂ»p@m%remgcé}aemesm@lnneérf arsént will be aéscmiedeml detaffcor ded
as "0". 2s \Wien the for a disc ect managenent node of the disc

certi fil®at ireferringdo HIGHr d @ndc in ordiet &2 help inithg unéeﬁéan@ag 'of the, prgsent
initiali zatlhg tﬁ’)f a disc) the SDL records only the start sector address of
a bl ock havi %‘a def ect generated during use of the disc, records an FRM
bit of the SDL entry as "1", and the linear replacenent is not perforned. A

hexadeci mal _"0000Q00" is 17 recorded in an area for recording.the first
sector nunfdf-of i ?é’ﬂ#"&cf@ﬁﬁﬁp?%n'%kao‘#e ERk MEHAGSMERE. ME ?hqqn inghfhe whi | e

compati bi | | ol efEcdin e PryaRaRGARLIIBLNGH aRECLR iR MG " Elde VD RAV

st andard an esent invention 1S nalntai ne while a
met hod isapakterded asdic&3, RB,t.he Paxiantddngicabaddrasses maast he papﬂ:dedadlo bl ocks

ot ect ] ve HPERIE GET (GAtBe M1 e, POy RAsn e Sd S5EBF ovi HBGST /ORI aby
acconpl i sh 4rfresshisbctedsad @Ris8es &llbWihgPa régidile isysRent o dahroh for #et&wRi nati on
of whether a defective region will be Treplaced by a bl ock
data. However, the relationship between the physical addresses and the
logical addresses is made in a disc initialization process. If a defect is
20 detected on the third physical sector P3 as shown in FIG. 1, a logical
address is not designated to this defective sector, and a logical sector
number L3 is designated to the next physical sector P4. Then, the logical
sectors are sequentially pushed back by the number of defective sectors,
and a spare area located at the end of a corresponding data group is used
25 by the pushed portion. In this slipping replacement method, effective
processing in sector units is possible by simply slipping a defective region,
and a pickup does not need to move to a different place upon recording and
reproduction by simply disregarding and skipping a defective portion. Thus,

the defective region can be avoided while minimizing the delay time. Here,



existing in a spare area using linear replacenent is nmade by information
associated with use or non-use of |inear replacenent defect nmanagenent is
recorded in a defect managenent region on the entire disc or a specific
area of the disc regardless of the type of data to be recorded in a
correspondi ng area. Al so, a determ nation of whether a defective region

w Il be replaced by a 20 block existing in a spare area using the |inear
repl acenent is nade by information associated with use or non-use of |inear
repl acenent defect managenent recordedign a defect nanagenent region on the
entire di saher positionspeca f defestivn savtoherepisued by the shigsing oéplasbett a
required to be recorded |n real time. 25 A nethod of preventing |inear

r epl acenentis igearded ptha PP t he entire disc or a specific group of discs
was described on the basis of the above-described enbodi nent. I n another
enbodi nent, when a disc defect managenent node is set as "1 ", it can be
used as i nfRIGTAR iioa viewt fdrlm(dlammgrardaiéacmageﬂmnit snethbdpesihgrimedrwi t h
respect tod%PEEﬁCk hav a defect in an area of a s for recording

i nf or matsi o mqrﬁg e finear FeRiacemagt Mdpﬁ%ﬁﬁﬁ'ﬂecé‘?fﬁﬁ S ganertRd| i near
repl acement,y I’ﬁfé‘tal ng@ﬁéef&kg‘l“énhé’i‘ l?é]n?%fﬁﬁﬁied %hdNdéteeR Ale Fha‘i‘l‘aé@d"i Alan

requiring rea cor hi's casé, when data not quiring real
time recor de@@ blask ahlt.elaejylrbemts ok d6rseetbrsn larotheresoids, wharhan estortis ne s

data nust be record def ecti,ve,reqjon, is thu Ii. arly repl aced,
the 1§ near SSlTaBEimA safoTidacder b ARt RInbS geléden LR mbvER o’
cancel | ed. ﬂhmfsf of &t 18h§N16 hectdrsCisdrbte AladerfstoE BN Coffedfon, Stheekrrdp

this can nmean that the |inear replacenent of the defect can 'be cancel | ed

when redl tqoreectiandmitef @ach datacprevipusly fesorded ija dise must berghangeid: e

i se. i nf or T BRosdisiny TR Boe ieq Bnf BisieChoofied MMt it Biiia °c.i o,

“1 " upon lrelotaoemmtm@thod(ai dlippingt & elefdutive, sedmdd designating aclogkdal i s not

perfornmed on in the case of recording real i time data, there is no
need to setS "é’étberﬁﬁib Wﬁﬁtthﬁﬂﬁ@cﬁh‘?‘éﬁ"ﬁﬁ?l%@mﬁ'@? whete date;bas on.
That i s, Wmaguéerp@csf Eshyididle ElitgRd, WheR o 88flct I deHerbfiePin® Nd el
time data in & disc, the |sc ef ect gerrent m)elsst as ] ust

bef or e she logighl blook L& as sboweaoerGdZ the dafective megion mieecmrdedam itha of

whet her a c aondi n i IS suitable f recording real .ti daais 20
mde on ¢ neSBhap BaprevfntestEomogt oRBA: abiling et tyehAERh it sfeteLd on
the disc. Wigh d Lsatsie dR66K @(i%ﬁﬁg iRod sphfe @red. Iﬁwe%;naéé@blddke(@msqn def ect
managenent node is set as " O herw se, a process for inform ngha user

that the d|F§§ |2e) Indheﬂwgmreafms V\@c%amedggtcahblqckdwmbeh(h%)re%] €ed. 2s
FIG 9 is a? I”{IIustratlng a nethod of recording data in real tine
wi t hout performng (J eF'sct managenment using |inear replacenent with respect
to onl y2odat a desired to be recorded when the disc defect managenent node is

R 19 In FIG 9, first, a deter natlon et her adlscd ect
managenent Méeprgduglcon SegHeneR( 33 & P\é’&‘df‘dfﬁ% %’hre@gir}zg 5hCg ”ﬁfjfb’(?él ns,

step S101. ddioldi® &idefectiob MckBE AUSARIEa TOderebfaced ECC Elobl@eﬁ@.ﬁﬁ%f’fﬁned
whet her data to be recorded is real tinme data, in step S e defect

managenent thedwpare asea @s read byymaving a pickeipoardide like as én Basareao?, andjener al
def ect rranaoq;tgqs continuously read from a block right next to the defective block as in
25 an area 3. In order to process defects as described above, pickup movement
is caused such as a process for searching for data and a process for
returning to the block right next to the defective block after reading the
replaced block. Thus, much time is required to read or write data, so that
this defect management is not appropriate for real time recording.
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met hod defined in the standard book version 1.0, in steps S102 and S108.
When it is determned in step S103 that data to be recorded is not real
time data, step S102 of perform ng general defect nanagenment is perforned.
When it is determned in step S103 that data to be recorded is real tine
data, to it is determ ned whether an already-Ilinearly-replaced defect
exists in an area where data is to be recorded, in step S104. Wen it is
determned in step S104 that the linearly-replaced defect exists in the
area to record data in, the linearly-repl aced defect is cancelled, in step

is S105. WiEIGNG |ls|mmléyofr@mnaﬁdéfuﬁﬁbﬁctstremwéS(DDS)t BRistihgant @ defeer d dat a
in, it is determ ned whether a newl v-detected defect exists in the area to

record dat amanagemelt asea{BMA)\feDMD-RAMedR partiraten B Ryte positisn (BRY a new
defect is dgt SC&ISG ce'rmdé‘tlgﬁtﬂdéq] r@@ofo‘%p{h‘ésﬁ’éﬁlhg ?érrt@ d*etbgﬁntnésdlget been
e ef ect

linearly repl!ac isre a secondary def ect
nmanagenent aneéaBPs M6 ttepugh039, Neoup cedification rftags; dedord tie dontertd af ea in
step S108. Al sg, when ew defect is not detected in step S106, step S108
of recordi nﬁe'i'gﬁ?t"m ﬂ(ﬁﬂgﬁg giPURSdesired region is perforned. 2s Step S105
of cancelling a linearly-replaced defect, and step S107 of recording
information representing that a defect has not been linearly replaced are
per f or med bin additiodj Bi’st Bandi 1 srre LA ddentifiedser and BPs 4pthaougtedtanel hek as a

hexadeci nmal 000Q0" n | i near | y- ced 30 defect information
ecorded 1 nvalHes spugouerSotyr HeRRbe P SRS aRpS3stfig e el slimaRser -
this case, fieseintWRicH &8 DOS/FDL biddkeReIpdatedOI rSwhtén.asThat is, wHencan be
recogni zed fromthe conparison of this nbde information with FRM

i nf or maiq oninitigdizatior s ithg vefue efea crnteifie sphte be "S¥canddnereasesdt from

that of exi i ed on
the existi néﬁ%?ﬂ}%@%l’ @i%?@éﬁ?@e'éﬁﬁgﬁé%@%‘&ﬂﬁ 'gs%lrl]lgﬁbg cﬁcmjgen at ed
for a cert ablockeanest have thesabmecourﬁed valad after formditn@@is completgdir BPar ea or
no spare ar he ot her nd FRM i nf or mati on based on

as n be repl aced. On f
a new definPtd '?fﬁaé 9699%&% @umh,ﬁrtef[ Qﬁ’o‘t’rﬂsng”\?f Ph«.exampi%-u %g HRNP&RCcan be
i nformati on.JRPHESS8MDH '%Q@%a?i@& \)he di sc defect managenent node is "1",
ctl

the linear replacenent o e bl ock replaced by an existing |inear
repl acement met hod has been cancel | ed for real tinme recordlng, or the

defective b n Ilnearl laced or. tinere ing. 15
S noe & di SEGraADsRkes MabiulEh of el Hion o 40 IS o

i ncl ude realyRdnma bmbwémbh@rthrefehsnsibsc bsadnd ®5UidprégeriingSan fih-prodgson of
prohibiting reallocation of information on a disc w thout consideration of

real tine .ﬁiatﬁ rlﬁai'%'n it ipdicatesctarmad coppletions Andewhendhe it BY decd s ita file
on a disc, d’e{ fSFméf?&rlE é‘t 'wqﬁﬁ% *Bg tSQge*tfbedltalﬁd.%a{é%t{h%d of

reallocatlngt orrralon on a e rea rallocatron 1s a
met hod od rpmgress dafca'rmaﬂlhg hemgrfaﬂlmﬁfiugtlendandl\nb‘iemihel blkaylst"d ﬂsiavte a

def ect th 0 | ocat ed re area. the
S oot ure Oindigaes e PEeETess b iemAting WBlibaftehceltification., Wihae he b
proposed bybshéa"ﬂﬁ“eﬁ@rmlcét@!‘ﬁﬁé'p%grew%f'fﬁﬁ'laﬁlﬁféﬁﬁéBhﬁf@@lséeﬁt‘i‘@@vh%' sts on

a correspondi ng disc upon recording of real tine data, a meth
recor di ng t the bihbbrisat ibdnit mdl@ateauﬂe@pmgtemntfprmaétlmg ostorésegtmrpsw@umuer of

the repl acepr%?éatgé Otﬁét atﬁedS?o(Up %%gtlf%%%ﬁ ﬂgg |§C8ffg§tﬂle. 3When a bit b1

25  representing user certification is "Ob", it indicates that a disc has never been
certified by a user, and when the bit b1 is "1 b", it indicates that a disc has
been certified one or more times by a user. When a bit b0 representing disc
manufacturer certification is "Ob", it indicates that a disc has never been
certified by a manufacturer, and when the bit 0 is "1 b", it indicates that the

30 disc has been certified one or more times by the manufacturer. Other bits



21 a hexadeci mal "000000" and setting an FRMbit as "1" is exenplified as a
process for cancelling the linear replacenent. This nethod can m nim ze the
change in the existing standard. However, in s this nmethod, the information
of a block which is determ ned as defective and repl aced nust be del et ed,
so that linear replacenent may be arbitrarily perforned, cancelled, and
again perfornmed w thout sequentially using a spare area. In particular,
when a linearly-replaced block in the spare area is defective and again
replaced, information associated with tiee linearly to replaced defective

block in theqspese anga bZ lafst redbned. | tHoRBYEY, Pip- J&b@éeé"aelsettdwaé "pl ocks
in a correspondln spare area are sequentially used when |inear replacement

occurs, and that' ranyh eartifigation neefiore efmrmg&tmntané wher efarenattingfisr mat i on
associ at ed nl s reank epl aci ng a correspondi ng
defect bl ocefigqt@eﬁea&l)’ in«ed<]‘)&€€S Aég)é%éqtg ?’e@.ﬁ n recording an FRM bit and the

first sector nunber of a repl acement block is used to maintain inforrration
associated with t | aced sector nunber of the spare area, i s not

possi bl & tdF K%HB !"ustrﬁ sctber%%ﬁa.Qfgea@@mfamecgraue&ﬁﬂﬁ&@ﬂa@él.asstfééhe

I d 2 b
" epl aced omBaaHBhs A BréliES] o if B 28 WHAGRK P! AR b e
cancel | ed |b#heard erIrem:resenlnnq @AmR)indprocesss steded ig 0" nteahdjgzaiesi farmatspar e
bit of the SDL entry which is not in use. \Wen C. t with
Pespect 1o PTBENEEGS AHOTBSBRNOBH GPUP<aad When bR IDY b b MAvRISh ca
time data, tﬁai‘ﬁﬁé‘@@rr@ipéﬁﬁg Bgodrhéh béiRg foAdafted.” Whéﬁ'&\%?lt%% "gger g, when
the CLR flag 1s set | cat &s a repl acenent ock aIIocated
wi t hout 10bei mglcamnhay tm@group rsebella:gaiormattedelsmg tudlt certifiegtionn apblLwbenry of

FIG 10, fotheeaclfa gglise " %”,bﬁ tlnc}?g’a]teg %ati trl']leugsr%u{) IS elng %?maﬁ%dca‘Rngf lp%?tlal?’o
certification. When a bit b1 representing user certification is "Ob", it indicates
that the group has never been certified by a user, and when the bit bl is "1
b", it indicates that the group has been certified one or more times by a user.
15 Other bits b5, b4, b3, b2, and bO are reserved.

FIG. § is a table showing the contents of a secondary defect list (SDL). RBP
is the position of a relative byte starting with 0. Relative byte positions 0 and
1 are SDL identifiers, and relative byte positions 2 and 3 are reserved.
20 Relative byte positions 4 through 7 denote the total number of updated SDL
blocks, and SDL updating counter values increases by one whenever the
content of SDL is updated. Relative byte positions 8 through 15 denote
spare area full flags, and relative byte positions 16 through 19 denote
DDS/PDL updating counter values each indicating the total number of times
25 the DDS/PDL block is updated and rewritten. The counter value is set to be
"O" when initialization starts, and increases by 1 whenever the DDS/PLD is
updated or rewritten. As mentioned above, all the DDS/PDL and SDL blocks
must have the same count value after formatting is finished. Relative byte
positions 20 and 21 are reserved, and relative byte positions 22 and 23



22 Meanwhil e, defect managenent information for recording real tinme data
can be roughly divided into three cases in which: (1) real time data is not
recorded on the entire disc, (2) two types of data, i.e., real tinme data
and non-real tinme data, coexist on a disc, and a |linear replacenent defect
s managi ng nethod is not used with respect to only the real tine data; and
(3) only the real tine data is recorded in the entire disc, i.e., the

| i near replacenment defect nanagi ng nethod is not used with respect to al
recorded data. io Particularly, in the third case, real tine replacenent is
not used forndnd:ﬁeethemwnhlélscf estieshatthe SBit.e Thearéraainitef aetativenbgterent
can be set to er, si ZE élg n the first and second cases. This wll
be descri beBOP! °B§ﬂ igate lF@F‘ Wng to FIGS. 12 and 13. is Wen these
three or nore defect nmanagi ng nethods are applied to one disc, various
correspondences are possible according to the purpose of use of a disc, and
the disc caﬁl(BeGriHusatratésﬂm stratctyreiob the sparevarsa fudinflaglof thegralativenbiyte on
such as the c

ppar ot ubos PopRana ENBUGRER, Shewh oot Soi FRa" Brtcn B Sepieae g hai ng

disc i s usegdofre§ orﬁtﬁn@'@&éup bedqi nt HficateetRat no Jspla'ré Wbk Atef REt inTReagenent
node i nfornati on rrgi)resentl ng use or non-use of |inear replacenent

descri bed i sRoFesporgling gretpcapdtif the bileiset®@", nibindjcatest thatfaspare dlockn t he
above case. T 11, defect nanagenent node
i nformati onréﬁﬁg'%ﬂgkla?%?%%g&dﬁ% ﬂqu'near repl acenent or non-Iinear

repl acenent dependi ng on a plurality of different defect managenent nodes
is stored in a reserved byte located in the DDS of the defect rranagenent

area (D) E}Ga7d|lg§§ratq$,§@e ﬁUUCtI“F%Of the SRty shoxgeinoF1GsP b Flte 7

f t P DDS
T e of B e G FerfiBe@itid Aéer a ot odiOhat e reRetodny mode
dependl ng okVherethe defentivesblook Hasr’um?m lre@ﬂﬂcﬁdeﬁﬁm resords aeliaapt 40", Andshown
in FIG 11, nth g(\f/h horrratlonis' it indicates s that the
slipping red Ve O‘FH @ﬁr"qte?ﬁe&é‘?@ﬂ?e%loé N, SPRER AR EXShat a on
a disc, VmeFR‘l\h“?e&YHQ@meﬂf 'UfWHFHé)BDLSent%llrMudéstthb%c@@ﬂlﬂﬁnbéﬂéﬁcfh'ée

| i near replacenent is selectively appli according to type
i nf or mati$ onfifsieestoralal defeativaibloskaad thenseatar number ehths firsisectaneof 2 he DV

used with | Eoadengpt R, oHore of i€ fRlectR' bigk Aas BBERERR (BBRER: s on
is "00b", thexadeghwiahtO0GID0dds necdrdandart Ared whees theefilst geotrtnumilser of
mandat ory, this node is only for, data other than real tinme data in the

nd

first case %mw%&)@k\wﬁos@ DM Is node information is "01 b", the
| i near replacenent is mandatory, but the linear replacenent for real ti e
data is optional. This node is defect nmanagenent for a hybrid disc
i ncl udi ngg bMeanwdile, tinnteal atimearatandingr mlhethEnmoalwsaohdinghdaacaam bease
descri bed above. V\gen t he DM rr?.de bnf ormation is "%6‘? he S| |fop| ng
r epl acenent Precesse \)OQHI"éa%'Hﬁ" AERS ﬁgcargefsgn%rgflgzﬁo rttta?{a ?rr?'be‘ro nly
real data ifedih@atahi Il peaBcul&eSATtheecastof an Wia td‘retHthK@dﬁnlérf&r gt ion
is "10b", the physical |ayout of a disc can be changed. Nbanmhlle si nce
li near repl geBeHed tapaBofigeseeen when asaal ereey existedn dhe unage.s O Bear ea
necessary f l e e ry. For
Thi s case, PineriFel iR #EfRhs KaRAGERL ELASed i imsr EORREETaaR
repl aceumnt ermr wgeneratw td asakey noupalv\leiplnmlmtmhl iogaissitde.a 'ﬁmeierarm for
| i near replacenent as own . in FIG articular, the spare area set
in the |ast p&?‘?ﬁ?ﬁ"@@réteéﬂ‘f'meﬂ?)}“‘?@dmﬁ?r@n up) all ocates 7680 sectors (480
ECC bl ocks) to a spare area for slipping replacenment to 30 process a
maxi num of 7679 entries capable of being registered in a primry

Thus, as for the real time recording, a method allowing non-use of the linear

replacement must be suggested. When the linear replacement is not used,
30 there must be a portion recording the fact that a corresponding disc is in use



24 defect list (PDL). In FIG 12, sect denotes a sector, blk denotes bl ock,
and rev denotes revolutions. In order to obtain the conpatibility between
the present invention and an s existing defect managenent structure, a
flag, capable of discrimnating a case in which spare areas for only
slipping replacenent are allocated only for real time recording froma case
I n which spare areas for |inear replacenent and slipping replacenent are

al l ocated according to an existing defect managenent nethod, is represented
with significant bits b7 and b6 of io tée relative byte position BP 10 in

the DDS angyitnotit dBing e IFleavieplacEiient. 1A AsethB@Wbfi retbfdind 3 sushen t wo
significant bits b7 and b6 representing a DM node on the byte position BP

10 of the DoOBtEMbWihpe desonbed referring 9ot I&S t8fand 8Ban exi sting def ect

managi ng nethod is applied, and when the two significant bits b7 and b6 are
"10b", a defect managing nethod for only real tine recording wthout |inear
r epl acenentFIGiSn 8ahad18Briliysttdte theatracanes of the discrueirtification! flageamdithe s

R e O T

I ncreasin eff G a ' | ; i sc. As
doscr | peq  Eed e tnfe Gkt 18 shOrihRy. St SRLLRROB YK des eefibatior

i nventi on dlad andi¢he gromncadifitgtiontflagd ob&#468. @A ahd 8Birarerthe3Amesds 2s

data 1o r el FIRSSAAAs 48i41GBRERE AN ASSHOBL ddhaki BPeIBMLEbd. | n-
Bgfeg[ eﬁgﬂtgld"sm@?t Wﬁgn t'h'd@c %hﬂ? ic%ﬁe%ﬁ?ﬂ&iﬁ?”&isegifsagg%&'rvt@itﬁ%l)’( He (ﬁ'hgéfgr ent 3
genent nodes depending on the Type of data to be recorded is 30
st or ed,10s0 replacement,doe bitqrasitiqrobd of thes disceceptifinstion dlagcis setiasg 1t .cande
when the corresponding disc is used by the linear replacement as in the prior
art, the bit position b2 is set as "0". In FIGS. 8A and 8B, information
associated with use or non-use of the linear replacement stored in the bit
position 2(b2) is called a disc defect management mode.
15
Also, when only specific groups are partially initialized to prevent the linear
replacement, as shown in FIG. 8B, the bit position 2(b2) of the group
certification flag for a corresponding group is set as "1 " to indicate that linear
replacement is not performed on a data region in the corresponding group.
20 In an embodiment of the present invention, the bit positions 2(b2) of the disc
certification flag and the group certification flag are used as shown in FIGS.
8A and 8B, but another reserved bit can be used. Here, each existing b2

region is reserved, and its value is recorded as “0”.

25  When the bit b2 for a disc defect management mode of the disc certification
flag or group certification flag is set as "1" upon initialization of a disc, the
SDL records only the start sector address of a block having a defect
generated during use of the disc, records an FRM bit of the SDL entry as "1",
and the linear replacement is not performed. A hexadecimal "000000" is



2s purpose of use of the recording nmedium Thus, the recording nmedi um can
be nore effectively ' used. Also, in the present invention, when real tine
data is recorded, spare areas s are allocated to be used for only rea

time. Thus, the effectiveness due to the application of the space of a disc
can be increased. What is clainmed is: 26 1. A defect managi ng net hod for
a disc recording and/ or reproduci ng apparatus, conprising the steps of: s
(a) recording information representing use or non-use of linear replacenent
def ect managenent with respect to an entire disc or a specific area of the

di sc on t hergbgiged anen(dreadei RFodrding ghah ditdtesectordrlidber vf arfeprtacdméhe di sc
Is to be replaced by a block in a spare area of the disc using |inear

r epl acement blRsk®f the§BLloeMey-t he i nf ormation representing use or non-use of
the linear replacenent defect nmanagenment. 2. The defect nanagi ng net hod as
claimed in claiml1, wherein said step (a) conprises recording the

i nf or mat i onin this a@gnivhilg corpatibilinobetweenod defeut aianaging plethedibased @n t he
entire disc in a reserved area of a disc definitioBefIa in.a disc

d
defini tidn 3t Puicenk DVEbBAM ctandardiagd a uRetach of Hbe gpiesent inventign is
idn 8t | ot |
versatil e dingfinftie Ao oTiaBiol EMMENIndlbafng he HEIARESSH ngfnag! ng

nmet hod as ¢ cl'aim1, rein sard ste conpri ses recording
t he i nf or natinearly-placeehtblocksuss dn  aonexistngf défectananagingc emathodf s t he
specific ar gagé)éstteg,ea Criﬁesiﬁoa réllgwfnegsae rd\é é’ct%eo%é’i ngt %r géj Hnearly replaced is

also provided to thereby accomplish recording and reproduction of real time

10 data.

A determination of whether a defective region will be replaced by a block
existing in a spare area using linear replacement is made by information
associated with use or non-use of linear replacement defect management
15 recorded in a defect management region on the entire disc or a specific area
of the disc regardless of the type of data to be recorded in a corresponding

area.

Also, a determination of whether a defective region will be replaced by a
20 block existing in a spare area using the linear replacement is made by
information associated with use or non-use of linear replacement defect
management recorded in a defect management region on the entire disc or
in a specific area on the disc in the case of only data required to be recorded
in real time.
25
A method of preventing linear replacement with respect to the entire disc or
a specific group of discs was described on the basis of the above-described
embodiment. In another embodiment, when a disc defect management
mode is set as "1", it can be used as information that the linear replacement

30 is not performed with respect to a block having a defect in an area of a disc



certification flag in a disc definition structure (DDS) of the disc,
wherein the di'sc is a digital versatile disc-random access nenory (DVD RAM
disc. 2s 4. The defect nanaging nethod as clainmed in claim1l1, wherein said
step (a) conprises recording the information representing use or non-use of
| i near replacenent upon initialization of the disc. 27 5. The def ect
managi ng nethod as clainmed in claiml, wherein said step (a) conprises
recording the information representing use or non-use of |inear replacenent
just before real tinme data is recorded @n the disc. s 6. The defect

nmanagi ng nefohofecdRdiplgaiinfeemation| fdquidng Wl gime Fdwordingainthtdéproduetisresent i ng
use or non-use of |inear replacenent is informatjon for showmng a plurality
of defect neutalfentinparreplacemant Gan beRarfrmed with respeclet® anearess ohadi sc

definiti . _ ; . no et hod
clai med i n Gp&iTt ebauHERIaPimb BePifa, ihis p25 WRPR et HOBFLRGEE' (CF 28
managenent msatltime recording hasf airearlyi been esvordedin ag drbatin Whiplpirea! time

repl acenent ~and |inear replacenent are . applied wth respect to all_ data to
et ecordeciata muBLEs raGTacar 8BS hdeietvs Seion it Sim eATHY BRexEh g ¢ ha
| i near rep'lﬁfé%’i‘?%pl?éerﬁéhte%f' i He?@&l\ieeqe?i%naﬁﬁ%rtdbégcrzé BIBPBf Ol‘Seilhgengf‘t a

on the disc, and nfornmation representing That |1 near replacenent
appl i ed to caricellad. dhesefore, eharetherdisc defedt hanagemetitnmode sasetrag He",di sc.

8. The defect managin od.as clainmed in claiml1_  wherein the 20

"t o mat 1 oriNSs FRBIBREH HGRLLE postoERIawermpt A delent i bR SARENEd: es use
of a def ectyFHaRaSAINIMERIfORRatifisGaksmedor real time recording in which

| i near replacenment is not performed by allocating only a spare area for

sl i ppin® repl acenent.
In order to prevent entire linear replacement with respect to the entire disc or

a given group on the disc, information associated with the disc defect
management mode is set as "1 " upon initialization. On the other hand,
when linear replacement is not performed only in the case of recording real

15 time data, there is no need to set the defect management mode information
upon initialization. That is, when it is determined that there is a necessity for
recording real time data in a disc, the disc defect management mode is set
as "1" just before the real time data is recorded. At this time, a determination
of whether a corresponding disc is suitable for recording real time data is

20 made on the basis of the amount or distribution of a defect generated on the
disc. When it is determined that the disc is suitable, the disc defect
management mode is set as "1". Otherwise, a process for informing a user
that the disc is not suitable for recording real time data is required.

25 FIG. 9 is a flowchart illustrating a method of recording data in real time
without performing defect management using linear replacement with
respect to only data desired to be recorded when the disc defect

management mode is "1".



2s 9. The defect managi ng nmethod as clainmed in claim8, wherein the spare
area for slipping replacenent is allocated to a |ast group of the disc) and
the information representing use or non-use of |linear replacenent is
recorded in a reserved area of each of a disc definition structure (DDS)
and a primary defect list (PDL) of the disc. 30 28 10. The defect

managi ng nethod as clainmed in claiml, wherein in said step (b) in response
to the informati on representing use or non-use of |inear replacenent
representing the non-use of linear replmcenent, the defect managi ng net hod
conprises nht RIGL g firstear detgphvvatiomiof f whetleer! at dige disfeet snarmdementcor ded
on the disc, and Hi'i' ng qunq?ar r epl _cem?nt for data to, be recorded on the

di sc other PSR i8nd" 1Sc3gt hefore rggprding of dalondr Aige bRENSyisieRe? 1o h os
claimed in {HeAkigy Hefé@ﬁﬁaﬁiéé;e‘n?brft?rﬁ&dé@“f N it i?%%%lﬁﬁné&’v&h%ﬂwér é%é’(ﬁtﬂeon
representing use or non-use€ o inear 10 replacenent represents the non-use
of |inear reguosdedrisnteal time dathe i stepn8¢0dg Intherdefectomanagemenbmade isg

i near repl ggenent regardl ess of whether data.to be recorded on the disc is
en L e v 'TRE 1 eeCRIdth Al R BB  BS%CkRdaiach BRRPANG
further is gimsd defifed itftid Starklard GobkGa§Bh! 1.09id Q@_pk'@ﬁ@%ah@pﬂ;%@”ﬁ”t of

a defect on an area of the d_| sc where real tine data is t e recorded, in
response t oWhen it i deteamingd inegiepseHi3 thatwiata &0 beoecoredds natireal time

repl acenent  represendty he n-use of |inpear. replacenent. 20.13. The
defect manadifih SIER HIPASr Heutthing Geier! déiEe fliabER el s Gotges
conpri ses CRyHe it igdeteRfinediAatey SAD3aRAENEa 46 bededoidedds reéartRAg Hatalg t hat
the linear replacenent has been cancelled using a reserved bit in a

secondaty diéfedetarmined whether anslreagyrliesariyaepseddafectenistadn 28 angat t he
defective b : r d: | ed Re- Assignnment Marking (FRM
bit of the @BEFE gﬁ% 'gﬁgﬁﬁﬁgeg%%?a}d&segc{ﬁ‘ﬁnunber of the defective bl ock
and a start sector nunber of the replacenent block in the SDL. 29 14. The

def ect nmanaging nethod as clained in claimig, erein said step (c.
Corpr | ses. | DAEE AP EESEL g0 & K Hakds MigarDhepiRec e oet SRS n
secondary dﬁ‘{)e‘éﬁu‘ea‘ iote ta m,%bnmﬁwgqgmfcberuéfsw RS&fHceNEd | irestephe

defective b has not been repl ace Forced Re-Assignment Marking s
(FRM bii o5108e VEben siedikieaglyvieplaced defectdexiststinthe lares ko record «lata irpl aced,

Fepl aced | itis ORI WhBHIGE S Ao BructHBled AefCORES g f6A 0 et °Fo"
gﬁe :Sl'[lgpdg; _dﬁfa ifRimctep B 108t hod as clainmed in claim1, further conprising

When it is determined in step S106 that a new defect is detected, information
20 representing that a defect has not been linearly replaced is recorded in a
secondary defect list (SDL) of a defect management area, in step S107.
Next, data is recorded in a desired area in step S108. Also, when a new
defect is not detected in step S106, step S108 of recording real time data in
a desired region is performed.
25
Step S105 of cancelling a linearly-replaced defect, and step S107 of
recording information representing that a defect has not been linearly
replaced are performed by recording the first sector number of a
replacement block as a hexadecimal "000000", among linearly-replaced
30 defect information recorded in the SDL, and by recording the FRM



(c) recording only a start sector nunber of the defective bl ock having a
defect generated while using the disc on which the information that the

| i near replacenent defect nanagenent will not be used has been is recorded,
in a secondary defect list (SDL), recording information representing that

t he defective block has not been replaced in a Forced ReAssi gnnent Marking
(FRM bit of the SDL show ng whether the defective bl ock has been repl aced,
and recording informati on that the defective bl ock has not been replaced in
a start sector nunber of the replacener® block in 20 the SDL. 16. The

def ect nanaipforgnationhas]” €isircthis oase,i sincd athe d|scfdsfed:tehanagm~néni ndehig step

of: (c) performpg defe t man t based on Ilnea nt 2s when a
defect is g*iﬁfe?satn gd' tgan; ﬁg’eﬁgggégg?fﬁ’ esEO’BHaWﬁ’Q:H Rloaﬁdg%émaéﬁﬁ"t hat
the | inear ﬁﬁ'mﬁlﬁﬁﬁ nﬁ’éio?\ci M@gﬁgﬁﬂfng""bl‘ 'th@¢meﬁhf&ﬂ§atg>‘ﬁf Beb&imasded.

17. A metho recor I ng rea time |'e managi ng a ect on a 30
di sc using duffdrem fropa thatiof @xistidg diRMeapfoomiatiomg apparatus, the method 30
conprising the steps of: (a) determ ning whet her defect nanagenent node

i nf or maty on representing whet her defect managenent based on |inear

repl acement That isO e FRM fnfofméfion Baked rBrﬂtH?Qe)éf@ﬁﬁ@%‘iarﬂféra Bdoko8ehstesr ded on
adisc is the real tinme data, in response to the defect managenent node

i nf or mat i onthiaéianglockfhavirg iaodefestigenarated fena ce!;balacr@ﬁsan hast nobbeenused;

(c) determ pnin r line ed defe S n area of the
di sc in whi ap%%ﬂ&@@%QIgcﬁg%gﬁ%%C%rggeo%% #j rgsa&%ﬂg ﬁg)etrﬁglq%ﬁdgaég to be
recorded bethegothee hafd| FRMMinfdahatiorfbdséd onde inewtefimilomtie bbiged aorthw def ect
is detected in the area in which to record the data, in response to no

| i near | ii- r eprABEY efheaxistingst RMyand capdenintarmatiopiepresenting dbatwhee dat a,
and record'tﬁg gt&% "d%?écttﬂn%ﬁag i%gt {}Ba?ﬁeé' Gﬁagﬁg RA&dr fé;gé@é‘még?aof' whi ch

to record t ata I'n response e new ect not 'berng detected. 18.
The met hod défectivmbliickgeplaged thiynam éaishngshnehlaremabemenﬂ raethot7had beeher

Che def ect SRGRIRAAER R HFEHECPIRISIl T FaST NS DIREG MARUIbHePBFEatN i ng

that the |ijpemcddmlr feATPAE rdcdrdiAighe used in said step (a); and (f)
perform ng the defect management |n response to the data to be recorded not

being tte real time data in said step (b). 2s 19. The nmethod of recording
cancel 11ng $Tigas FiafMiidse. Refeed Paddasdht BROE N RRLE S cof el ot
exi sting inintlRleares dimewnfermdtion, ether dist heartlajen utilized aisd irfoeRation -of 30
prohibiting reallocation of information on a disc without consideration of real
time information. Piece collection of collecting the pieces of a file on a disc,
20 and read after reallocation can be included as a method of reallocating the
information on a disc. The read after allocation is a method of reading data
and then replacing a data block likely to have a defect with a block located in

a spare area.

25  FIG. 10 illustrates the structure of an improved SDL entry for cancelling
linear replacement proposed by the present invention. When an already-
replaced defect exists on a corresponding disc upon recording of real time
data, a method of recording the information of an area, in which the first

sector number of the replacement block as described above is recorded, as



31 20. The nmethod as clained in claim19, wherein said step (e) conprises
the steps of leaving only a start sector nunber of a defective block in the
SOL, storing information representing that the defective bl ock has not been
replaced in a Forced Re-Assignnment Mark (FRM bit of the s SOL show ng

whet her the defective block has been replaced, and recording information
representing that the defective bl ock has not been replaced in a start
sector nunber of a replacenment block in the SDL. 21. The nmethod as cl ai ned
in claim19, wherein said step (e) conprirses to the steps of setting a flag

repr esent i ng heRadedimae 2000000 agedresettintp Sak FRM bitnaet 148 exehriplifisd rasqr ved
bit of the SOL, storing information representing that a defective bl ock has

been repl ad¥acess orcapeellingrthenineayieplacemant: (FRM bit of the SDL, and
recording a start sector nunber of a defective block and a start sector
nunber of a replacenent block in the SDL. is 22. The nmethod of recording
real time deiig nesthol @anmdinimizel thershbhgefinthb@xistingstandand. tHeweaven inf @ (e)
recording information representi ng@that | i near replacenent has_ not been

per for méd, thi§ MEYIshdre {ornaian akd dlqckwhicy iadeteriaed Asdaiectieepneo (d).
23. The ”Etrl%@%céa ﬂﬁt'@dbfét&&,aba‘ﬁ% %9%@;;%@3?@%&5(6% &%Efpémﬁes the
n a defective block 1

steps of leaving only a start sector r’tmI er o n"t he
SDL, st ori merfoarmedyatancelledpaad eagaingpetiatmed ewitredut cseéquentbiady kusing aot been

2s replaced in a Forced Re-Assignment Mark R it of,. the SDL show ng
et hor ¢ hEPER 3609 Y PRk o BB meRsarsBIEc RO Bt SRATP ABR Mt | on
representi nfpfbétive i %@faﬁptrbpr%\cahpqmdm%tiaﬁt aSesdiate@P Withe the Nirfeathar t
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and the defect managenent node information is information representing use

or non-use THud, iin@auld Be|prefmatie that bidtksdntd térresponding spare area are
sequentially used when linear replacement occurs, and that even when the

linear replacement is cancelled, information associated with a block in the

15 spare area replacing a corresponding defect block is maintained. When only

a region recording an FRM bit and the first sector number of a replacement

block is used to maintain information associated with the replaced sector

number of the spare area, it is not possible to tell if the corresponding

replaced block has again been replaced on account of a defect or if the

20 linear replacement has been cancelled to record real time data.

In order to solve such a problem, a cancelled linear replacement (CLR) flag
is newly defined by using a spare bit of the SDL entry which is not in use.
When linear replacement with respect to a corresponding SDL entry is

25 cancelled for recording real time data, a method of setting the CLR flag as
"1" can be used. Here, when the CLR flag is set as "0", it indicates a
replacement block allocated without being used by real time data. In the
structure of an SDL entry of FIG. 10, for example, a bit b31 not in use is
used as the CLR flag.
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located in the DDS of the defect management area (DMA) on a disc. That

is, FIG. 11 shows the case of using two significant bits b7 and b6 of the
30 relative byte position BP10 of DDS, i.e., the eleventh byte thereof, by taking
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5 at the slipping replacement and the linear replacement are applied to all
data on a disc, when the DM mode information is "01b", it indicates that the
linear replacement is selectively applied according to the type of information
(here, real time data and non-real time data), and when the DM mode
information is "10b", it indicates that the linear replacement is not used with

10 respect to every data.

That is, when the DM mode information is "00b", the slipping replacement
and the linear replacement are mandatory, and this mode is only for data
other than real time data in the first case described above. When the DM
15 mode information is "01b", the linear replacement is mandatory, but the
linear replacement for real time data is optional. This mode is defect
management for a hybrid disc including both real time data and non-real time
data in the second case described above. When the DM mode information
is "10b", only the slipping replacement is allowable, and this mode is defect
20 management for only real data in the third case described above. When the
DM mode information is "10b", the physical layout of a disc can be changed.

Meanwhile, since linear replacement cannot be used to record real time
data, a spare area necessary for linear replacement does not actually
25 become necessary. For this case, in the present invention, only a spare
area for slipping replacement is set in the last group without allocating a
spare area for linear replacement as shown in FIG. 12. In particular, the
spare area set in the last group (here, a thirty fourth group) allocates 7680
sectors (480 ECC blocks) to a spare area for slipping replacement to
30 process a maximum of 7679 entries capable of being registered in a primary
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and rev denotes revolutions.

In order to obtain the compatibility between the present invention and an

5 existing defect management structure, a flag, capable of discriminating a
case in which spare areas for only slipping replacement are allocated only
for real time recording from a case in which spare areas for linear
replacement and slipping replacement are allocated according to an existing
defect management method, is represented with significant bits b7 and b6 of

10 the relative byte position BP 10 in the DDS and the PDL, as shown in FIG.
13.

As shown in FIG. 13, when two significant bits b7 and b6 representing a DM
mode on the byte position BP 10 of the DDS/PDL are "00b", it indicates that
15 an existing defect managing method is applied, and when the two significant
bits b7 and b6 are "10b", a defect managing method for only real time
recording without linear replacement, in which only the spare area for
slipping replacement is allocated in the last group of a disc, is applied. Thus,
spare areas are allocated by a method dedicated for real time recording,
20 thereby increasing the efficiency due to the application of the space of a

disc.

As described above, while compatibility between a method of the present

invention and a defect managing method based on the current DVD-RAM
25 standard is maintained, linear replacement is not performed when real time

data is recorded. Thus, real time data can be recorded and reproduced.

In the present invention, information representing a plurality of different
defect management modes depending on the type of data to be recorded is
30 stored, so that various correspondences are possible according to the
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1. A defect managing method for a disc recording and/or reproducing
apparatus, comprising the steps of:

5 (@) recording information representing use or non-use of linear
replacement defect management with respect to an entire disc or a specific
area of the disc on the disc; and

(b) determining whether a defective area of the disc is to be replaced
by a block in a spare area of the disc using linear replacement according to
10 the information representing use or non-use of the linear replacement defect

management.

2. The defect managing method as claimed in claim 1, wherein said step
(a) comprises recording the information representing use or non-use of linear

15 replacement for the entire disc in a reserved area of a disc definition flag in a
disc definition structure (DDS) of the disc, wherein the disc is a digital
versatile disc-random access memory (DVD-RAM) disc.

3. The defect managing method as claimed in claim 1, wherein said step

20 (@) comprises recording the information representing use or non-use of linear
replacement for the specific area of the disc in a reserved area of a group
certification flag in a disc definition structure (DDS) of the disc, wherein the
disc is a digital versatile disc-random access memory (DVD-RAM) disc.

25 4. The defect managing method as claimed in claim 1, wherein said step
(a) comprises recording the information representing use or non-use of linear
replacement upon initialization of the disc.
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linear replacement just before real time data is recorded on the disc.

5 6. The defect managing method as claimed in claim 1, wherein the
information representing use or non-use of linear replacement is information
for showing a plurality of defect management modes, and is recorded in a
reserved area of a disc definition structure (DDS) of the disc.

10 7. The defect managing method as claimed in claim 6, wherein the
information showing the plurality of defect management modes includes
information representing that slipping replacement and linear replacement
are applied with respect to all data to be recorded in a user data area on the
disc, information representing that linear replacement is selectively applied

15 according to type of the data on the disc, and information representing that
linear replacement is not applied to all the data to be recorded in the user
data area on the disc.

8. The defect managing method as claimed in claim 1, wherein the
20 information representing use or non-use of linear replacement indicates use
of a defect managing method dedicated for real time recording in which
linear replacement is not performed by allocating only a spare area for

slipping replacement.

25 9. The defect managing method as claimed in claim 8, wherein the
spare area for slipping replacement is allocated to a last group of the disc,
and the information representing use or non-use of linear replacement is
recorded in a reserved area of each of a disc definition structure (DDS) and
a primary defect list (PDL) of the disc.

30
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managing method comprises not using linear replacement for real time data
5 to be recorded on the disc, and using linear replacement for data to be

recorded on the disc other than the real time data.

11. The defect managing method as claimed in claim 1, wherein in step
(b) in response to the information representing use or non-use of linear

10 replacement represents the non-use of linear replacement, the defect
managing method comprises not using linear replacement regardless of
whether data to be recorded on the disc is real time data.

12. The defect managing method as claimed in claim 1, further
15 comprising the step of:

(c) cancelling the linear replacement of a defect on an area of the
disc where real time data is to be recorded, in response to the information
representing use or non-use of linear replacement representing the non-use
of linear replacement.

20
13. The defect managing method as claimed in claim 12, wherein said
step (c) comprises cancelling the linear replacement using a flag
representing that the linear replacement has been cancelled using a
reserved bit in a secondary defect list (SDL), storing information representing

25 that the defective block has been replaced in a Forced Re-Assignment
Marking (FRM) bit of the SDL, and storing a start sector number of the
defective block and a start sector number of the replacement block in the
SDL.
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in a secondary defect list (SDL), storing information representing that the
defective block has not been replaced in a Forced Re-Assignment Marking

5 (FRM) bit of the SDL showing whether the defective block has been
replaced, and storing information representing that the defective block has
not been replaced in a start sector number of the replacement block in the
SDL.

10 15. The defect managing method as claimed in claim 1, further
comprising the step of:

(c) recording only a start sector number of the defective block
having a defect generated while using the disc on which the information that
the linear replacement defect management will not be used has been

15 recorded, in a secondary defect list (SDL), recording information
representing that the defective block has not been replaced in a Forced Re-
Assignment Marking (FRM) bit of the SDL showing whether the defective
block has been replaced, and recording information that the defective block
has not been replaced in a start sector number of the replacement block in

20 the SDL.

16. The defect managing method as claimed in claim 1, further
comprising the step of:

(©) performing defect management based on linear replacement

25 when a defect is generated during use of the disc on which the information

that the linear replacement defect management will be used has been

recorded.

17. A method of recording real time data while managing a defect on a

30 disc using a disc recording and/or reproducing apparatus, the method
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L#" i 109WVEr ) time data, in response to the defect management mode information
being information that the linear replacement not to be used;
(c) determining whether a linearly-replaced defect exists in
an area of the disc in which the data is to be recorded, in response to the
10 data to be recorded being the real time data; and
(d) determining whether a new defect is detected in the
area in which to record the data, in response to no linearly-replaced defect
existing in the area in which to record the data, and recording the real time
data in a designated part of the area in which to record the data in response
15 to the new defect not being detected.

18. The method of recording real time data as claimed in claim 17, further
comprising the steps of:
(e) performing defect management in response to the defect
20 management mode information being information representing that the linear
replacement is to be used in said step (a); and
4] performing the defect management in response to the data to
be recorded not being the real time data in said step (b).

25 19. The method of recording real time data as claimed in claim 17, further
comprising the step of:
(e) cancelling linear replacement in response to the linearly-
replaced defect existing in the area in which to record the data, in said step
(c).
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information representing that the defective block has not been replaced in a
start sector number of a replacement block in the SDL.

21. The method as claimed in claim 19, wherein said step (e) comprises
10 the steps of setting a flag representing that linear replacement has been
cancelled using a reserved bit of the SOL, storing information representing
that a defective block has been replaced in a Forced Re-Assignment Mark
(FRM) bit of the SDL, and recording a start sector number of a defective
block and a start sector number of a replacement block in the SDL.
15
22. The method of recording real time data as claimed in claim 17, further
comprising the step of:
(e) recording information representing that linear replacement has
not been performed, in response to a new defect being detected in said step
20 (d).

23. The method as claimed in claim 22, wherein said step (e) comprises
the steps of leaving only a start sector number of a defective block in the
SDL, storing information representing that the defective block has not been
25 replaced in a Forced Re-Assignment Mark (FRM) bit of the SDL showing
whether the defective block has been replaced, and recording information
representing that the defective block has not been replaced in a start sector

number of a replacement block in the SDL.
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24. The method as claimed in claim 17, wherein the disc is a digital

versatile disc-random access memory (DVD-RAM) disc having a defect
definition structure (DDS), and the defect management mode information is
information representing use or non-use of linear replacement for the entire
disc, and is stored in a reserved area of a disc certification flag in the DDS.

25. The method as claimed in claim 17, wherein the disc is a digital
versatile disc-random access memory (DVD-RAM) disc having a defect
definition structure (DDS), and the defect management mode information is
information representing use or non-use of linear replacement for only some
data groups of the disc, and is stored in a reserved area of a group
certification flag in the DDS.

26. The method as claimed in claim 17, wherein the defect management
mode information includes information representing that slipping
replacement and linear replacement are applied to all the data to be
recorded on the disc, information representing that linear replacement is
selectively applied according to type of data, or information representing that
linear replacement is not applied to all the data to be recorded on the disc,
and the defect management mode information is stored in a reserved area of
the DDS.

27. The method as claimed in claim 36, wherein the disc is a digital
versatile disc-random access memory (DVD-RAM) disc having a defect
definition structure (DDS) and a primary defect list (POL), and the defect
management mode information is information representing the use of a
defect managing method for only real time recording in which linear
replacement is not used by allocating only the spare area for slipping
replacement, and is stored in a reserved area of the DDS and a reserved
area of the PDL.



