30/ 11/ 2006 OPTI CAL DATA STORAGE MEDI UM BACKGROUND OF I NVENTION 5 1. Field
of Invention The present invention relates to an optical data st@padd /2006
medi um and refers particularly though not exclusively, to the field of
managi ng a disk and its 1o defects, and nore particularly, to a recording
medi um for storing defect managenent information. 2. Description of the
Rel ated Art is Real tinme recording or reproduction neans that a given
anount of data is necessarily recorded or reproduced within a given tine
since input information is lost if it id not processed at the nmoment data

I's input, and since a phenonenon such as&gguse of an image or tenporary
interruption of nusic occ@RTIGAL DAIA STQRAGE MEDIHM, as abnor nmal

information if data is not 20 recorded or reproduced at a predeterm ned

speed. The aBAGKGROUNDOF INVENTION are caused since the input of
I nformati en cannot be tenporally controlled by a recording and reproducing

apparatus. 1R theridvPoRMVestighdard version 1.0, a nethod of managi ng
defects 25 generated on a disk has been disclosed to increase the
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defect generated 45 while a d| sc is used. Wien a defective portionis

di sr egar ded !lanthes BMip&EAM 3giandah yersion 1.0, a method of managing defects
25 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
processes defects detected in an initializing process and the second method
replaces an error correction code (ECC) block unit (16-sector unit) including

30  a sector having a defect generated during use of the disc with a defect-free
ECC block in a spare area.

The slipping replacement is used to minimize a reduction in the recording or
reproduction speed due to defects, in which a logical sector number to be
35 provided to a defective sector is provided to a sector next to the defective
sector detected during a certification process for investigating defects of a
disc when the disc is initialized, that is, data is recorded or reproduced by
slipping a sector on which a defect is generated during recording or
reproduction. Here, a real physical sector number is pushed back by the
40 - sector number designated by slipping the defective sector. Such a left-
behind phenomenon is solved by using as many sectors as there are defects
in a spare area located at the end portion of a corresponding recording area.

- However, the slipping replacement cannot be used for a defect generated
45  while a disc is used. When a defective portion is disregarded and skipped,



di scontinuity is'generated on |ogical sector nunbering, which neans that
the slipping replacenent violates file systemrules. Thus, the I3meatl /2006
repl acenent is used when a defect is generated during use of the disc,

whi ch nmeans the replacenment of an ECC bl ock including a defective sector s
with an ECC bl ock existing in a spare area. \Wen the linear replacenent is
used, no vacuumexists in a |ogical sector nunber, however, the position
of a sector on a disc is discontinuous, and real data corresponding to a
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PDL. and t h%egﬁ%nt rQRefEsges qdiof this wefast smnagepant do reducs thiertgurtion lof near
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disc, it may be i {11 cult bggjfgﬂg?bgr@o@ge@b@gﬁg “by the linear
repl acenent 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-
30 R{-\M 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
- to def_ect management performed by another drive exists. Here, it is
pr'esgrlbed that the position of a defective sector replaced according to
35 shppzn_.g replacement should be recorded in the PDL, and the position of a
gefective block replaced according to linear replacement should be recorded
in thfa SDL_. That is, when data is recorded after setting the fact that a
specific drive should not perform defect management using the linear
- replacement, it cannot be ensured that other drives must also not perform
40  the linear replacement on the same disc.

Therefore, when real time recording is performed by a current DVD-RAM

disc, it may be difficult because of an area to be used by the linear
-replacement. : '



45 30/ 11/ 2006 3 SUMVARY OF | NVENTI ON The present invention therefore
provides an optical data storage nedium conprising a user data G£#1/2006
whi ch user data is stored; at |east one spare 5 area to replace defective
units of said user data area; and an information area in which at |east an
informati on for defective block is stored wherein said at |east an

I nformation for said defective block conprises information for

representing replacenent or non-replacenent of the defective block. io
Preferably, represents _the inforndtion representing that a linear
repl acenent ﬁUMNgAReéy:HNWENTé@Nbeen used, said flag being stored as a
reserved bit of the SDL. Mre preferably, a flag represents said
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BRIEF DESCRIPTION OF THE DRAWINGS

25 The above objectives and advantages of the present invention will become
more apparent by describing in detail preferred embodiments thereof with

reference to the attached drawings in which:

FIG. 1 is a view for explaining a defect management method using slipping
30 replacement of a recording medium;

FIG. 2 is a view for explaining a defect management method using linear
replacement of a recording medium;

35 FIG. 3 is a table of a defect definition structure (DDS);

FIGS. 4A and 4B illustrate the structures of the disc certification flag and the
group certification flag shown in FIG. 3, respectively;

40 FIG. 5is a table of the contents of a secondary defect list (SDL);
'FIG. 6 illustrates the structure of the spare area full flag shown in FIG. 5;

FIG. 7 illustrates the structure of the SDL entry shown in FIG. 5;
45



s FIG 9 is a flowhart illustrating an enbodi mrent of a nmethod of recording
data according to a defect nmanagenent nethod of the present invegyyan;/2006

FIG 10 illustrates an exanple of the structure of an inproved SDL entry.
for cancelling linear replacenent proposed by the present invention; 10
FIG 11 illustrates an exanple of a DDS for storing information for

indicating a plurality of different defect managenent nodes proposed by
the present invention; is FIG 12 is, a table showing allocated spare areas
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enbodismenk §3.09 is & Hewelam diustiatingnan embedinaenteef: armathgdnehrecordingr nat i on
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addr esse$reRo the pregesidnventidnagndat i on process. If a defect is
detected on the third physical sector P3 as shown in FIG 1, a |ogical

addr ess iF$Gnd8 ikisdiafemadiDEarndthe stefchotiof@ pamacy defeetl list (Rilli)fot sect or
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and a spgi@. fpea |l ocated at the end of a corresponding data group is used

30/ 11/2006 5 by the pushed portion. In this slipping replacenment mnethod,
effectiv | i | | [ ' by simply slipping a
def ectingrSé%'ng:ﬁﬁahgg)g?gﬁ%ﬁEﬁgggﬁw(ﬁ@@nggemve to a different place
Hof o v BrereRn HibofifEntS'oF &' 2ording it S15hing Yeied Indhsgement "0 2
- information for recording real time data, a defect managing method using the
same, and a real time data recording method will now be described with
reference to the attached drawings.

30  First, slipping replacement and linear replacement will be described in detail
referring to FIGS. 1 and 2 in order to help in the understanding of the present
invention.

FIG. 1 is a view for explaining a defect management method using the
35 slipping replacement. Physical addresses on a disc shown in FiG. 1 are
recorded as P1, P2, P3, ..., Pn, and logical addresses must be provided to
record real data in this physically-segmented sector. These iogical
addresses act as addresses allowing a real file system to search for its own
data. However, the relationship between the physical addresses and the
40 logical addresses is made in a disc initialization process. If a defect is
detected on the third physical sector P3 as shown in FIG. 1, a logical
address is not designated fo 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, :
45  and a spare area located at the end of a corresponding data group is used



S the defective region can be avoided while mnimzing the delay tinme.

Here, the position of a defective sector replaced by the sli pp'Eﬂﬂ/ll/ZOOG
replacenent is recorded in the PDL. FIG 2 is a view for explaining a

def ect managenent nmethod using linear 10 replacenent. In the |inear

repl acenent” for processing defects generated while a disc is used after
being initialized, the defects are managed in an ECC block unit, i.e., in
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correction urprecessingaithserionupiteis passibler oy sinely slinpiagar defentive negiathanged.
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| ogi cal bl ockaddided f;ﬂégw?u n FIG 2, the defecCtive region Is recorded in
the SDL to be prevente rom bei ng used, and the defective portion is

replaced w g bI ock
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def t f
oD s ' Eﬁt @q{??'aﬁt jj g@ﬁm ggf% t'v SR oo )ff’aga
records the e*["ﬂélsgﬂt?? ﬂa‘? °§I!%n 39,
gr oup certlf‘f" el B?P |2 @C Pé@BF‘G P SpaR afa e fzﬁb’" 'PP & '"of 24

data groups.FlGh 2dithe spargmed hasdthe sanse dpgicaljelack muamber LR$) missthe
t hrough 7 areﬂQn@US\MW}@s of counters for updating DDS/ PDL representing the
total nwsber of tines in which a DDS/ PDL bl ock is updated and rewritten.
That is, whdn aPeproductidn sequemr:estm ssown hie RIS, & rehdiagds wuntinued Jestt to be
"0", and i naeferRate HicRRAVd bRRE@S in an area 1, a replaced ECC biock existing in
the spare area is read by moving a pickup or the like as in an area 2, and
data is continuously read from a block right next to the defective biock as in
30 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 {ime recording.
35
FIG. 3 is a table of a disc definition structure (DDS) existing in a defect
management area (DMA) of a DVD-RAM. In particular, a byte position (BP)
3, a disc certification flag, records the certified contents of the entire disc,
and BPs 16 through 39, group certification flags, record the contents of
40  certification of 24 data groups. :

In addition, BPs 0 and 1 are DDS identifiers, and BPs 4 through 7 are the
values of counters for updating DDS/PDL representing the total number of
times in which a DDS/PDL block is updated and rewritten. That is, when
45 Initialization starts, the value of a counter is set to be "O", and increases by



[ [ | DDS/ PDL and SDL
one whenever the DDS/PDL is updated or rewitten. Al _
gl ocks nust have the sanme counter value after formatting is corgy £t ed2 oS
8 and 9 denote the nunber of groups, and, for exanple, 24 groups are

" " ' ' the structures of
recorded as "0018" (hexadecimal). 5 FIG 4Aillustrates
the disc certification flag shown in FIG 3. Wen a _b|t"b7"arrpng_th_ree
bits b7, b6 and b5 representing an in-process state is "Q", it indi cates
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by a

b", it indicates that the group has been certlfled one or nore tines
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SDL i dengdrhpRtidn o?B%dn%' ke isateSpdat ed SDL
Rel ati veinBy e POTad g nﬁg;ﬁ\/egfd? he
bl O%S’ ;ﬁaféaé@mﬁi’ p i3 emg fon'na ed usmg full cemﬁcatlon and when.
the bit b6 is "1 b", |t indicates that the group is being formatted using partial
certification. When a bit b1 representing user certification is "0b", 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.
35  Other bits b5, b4, b3, b2, and bO are reserved. '
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FIG. 5is a table showmg 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.
40  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
5 the’'DDS/PDL block is updated and rewntten The counter value is set to be



content of SDL is updated. Relative byte positions 8 through 15 denote
spare area full flags, and relative byte positions 16 through 1$genoyeooe
DDS/ PDL updating counter val ues each indicating the total nunmber of tines
is the' DDS/PDL block is updated and rewitten. The counter value is set to
be 30/11/2006 7 "0" when initialization starts, and increases by |
whenever the DDS/PLD is updated or rewitten. As nment i oned above, all the
DDS/ PDL  and SDL bl ocks nust have the se}ma count value after formatting is
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in the corr® %'W%‘ﬁglﬁﬂte gaeh SPLierdnbit s " 0", it indicates that a
spare block remains in the corresponding group. FIG 7 illustrates the
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i nvention en input data cannot e processed in time, continuous data

error is generated to make normal reproduction impossible. Therefore, the
30 processing of data in time is more important.

~‘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,

there must be a portion recording the fact that a corresponding disc is in use

35  without using the linear replacement. A method 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
group certification flag of the DDS proposed by the present invention to
40 record real time data, respectively. The structures of the disc certification
flag and the group certification flag of FIGS. 8A and 8B are the same as
those of FIGS. 4A and 4B except for a bit position b2. That i is, as shown in
FIG. 8A, when the entire corresponding disc is used without the linear
replacement, the bit'position b2 of the dise certification flag is set as "1", and
45 _when the correspondmg disc is used by the linear replacement as in the prior



40 record real -tine data, respectively. The structures of the disc
certification flag and the group certification flag of FIGS. 8Axp Ezyg%
the sane as those of FIGS. 4A and 4B except for a bit position b2 T

is, as showmn in FIG 8A when the entire corresponding disc is used

w thout the linear replacenent, the bit positlon b2 of the disc
certification flag is set as "1", and 45 when the corresponding disc is
used by the linear replacenent as in the_prior 30/11/2006 8 art, the bit
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30 A determination of whether a defective region wiill 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
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

35 area.

Also, a determination of whether a defective region will be replaced by a
block existing in a spare area using the linear replacement is made by
information associated with use or non-use of linear replacement defect
~40 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
m real time.

A method of preventing linear replacement with respect to the entire disc or
45  a specific group of discs was described on the basis of the above-described



bl ock existing in a spare area using the |linear replacenent is nmade by
information associated with use or non-use of linear replacement3gef egt oty
managenent recorded in a defect managenent 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 tinme. A nethod of preventing |inear replacenent with
respect to the entire disc or 45 a sp cific group of discs was descri bed
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recordfi n aa?aemﬁnt det’ﬁrﬁ?taﬁﬁ 1o @theeyisararprageds ffecinforming eneser usi ng
li near rdpabthendise !smtrﬁurtgbierf@smqrdmg real timeldata ideequiesd.t o be recor ded
when t he d| sc defect managenent node is "1". In FIG 9, first, a
det er m ndtlGorB d$ aMﬂewt:bartallnhtmu'@ebelcibthmh@ﬂ@émﬁﬂmg‘)déta i redl” tlrhé set
bef ore r enithalitngedbrmiagadefect fditagertintSusihg fikéR $éPthcetdent Nith
30 respect to only data desired to be recorded when the disc defect
management mode is "1".

In FIG. 8, first, a determination of whether a disc defect management mode
is "1" is set before recording of data on a disc begins, in step S101. If the

35  disc defect management mode is "1 " , it is determined whether data to be
recorded is real time data, in step 8103 If the defect management mode is
0", every data is recorded on the basis of a general defect managing
method defined in the standard book version 1.0, in steps S102 and $108.
When it'is determined in step $103 that data to be recorded is not real fime

40 data, step S$102 of perfonmng general defect management is performed.
When it is determined in step S103 that data to be recorded is real time data,
it is determined whether an aIready—l:nearly—replaced defect exists in an area
where data is to be recorded, in step $104.



35 di sc -defect managenent node is "1 ", it is determ ned whether data to be
recorded is real time data, in step 5103. If the defect managemeyy,/ Pde s
"0", every data is recorded on the basis of a general defect managing

met hod defined in the standard book version 1.0, in steps S102 and 5108.
When it is determned in step S103 that data to be recorded is not real
time 40 data, step S102 of perform ng general defect nanagenent is
performed. Wien it is determned in stg1 5103 that data to be recorded is
real time data, it is deterni ned wheth an ready-1inea re ced

def ect exi st ¥Vhen #ris datarmipgdrip $fgp {%t@abe%""@cgf’%@m"rﬁﬂ{# @qu
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S105 of canc@ﬂﬁﬁllﬁﬂ eediomisperormasl aced defect, and step 8107 of is

recording information representing that a def ect has not been linearly
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a bl ock in &ikgrg Erﬁ aBP %S 5’ be repl aced. On the other
hand, FRM i nformati on based on a new definition is added to the neaning of

the exi sti ngharis,dhe FRM ipéormeationnbasashon dhe existingrijandrid herkdenpiesdi sc
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repl aced foimd#ahg bf te ERS@IEIFRI and can be information representing that when

the disc defect management mode is "1", the linear replacement of a

30 defective block replaced by an existing linear replacement method has been
-cancelled for real time recording, or the defective block has not been linearly
replaced for real time recording.

Since a disc whose defect management mode is set as "1 " is likely to

35 include real time information, the disc can be utilized as information of

- 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,

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

40  and then replacing a data block likely to have a defect with a block located in
a spare area.

FIG. 10 illustrates the structure of an improved SDL entry for cancelling
linear replacement proposed by the present invention. When an already-
45 - replaced defect exists on a corresponding disc upen recording of real time



Since a disc whose defect managenent node is set as "1 " is likely to 3s
include real time information, the disc can be utilized as inforymti pn2efoe
prohi biting reallocation of i nformation on a disc without consideration of
real time information. Piece collection of collecting the pieces of a file
on a disc, and read after reallocation can be included as a nethod of

real locating the information on a disc. The read after allocation is a

nmet hod of reading data 4o and then repl aC| ng a data block likely to have a
defect with a bl ock located in a spare a. FIG 10 |IIuslra§ n@]ﬁe
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def ecti ve arfGP ﬁrﬁqu%cﬁlVécté@ICk indhespate areadsdeti ated with the linearly-

repl aced defective block in the spare area is lost. Thus, it would be

pref erabl e tTats, lifl would bher prefecable dhainblooks ierpar@rﬁeseanding spesesargaaei al | y
used whem | isegaentisiy essdrevhiendinear seplacemehbbcawsnand ¢hatt éven Wheadhe

repl acenent iiin%ar:aémﬁbémént i Eancailedo infemsativrahssbolatell withlaoblockrintthe spare
area repl aC's’bﬁr@a?éH f 'anébrﬂ%‘p%ﬁﬂlr@' Tt lﬂo&l&iéﬁmfﬁtﬁiﬁedVWbrﬂﬁrhly a
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defect or i feR'AE 8??cgc%r[(§qg8al tine

data. In or&@?aﬁ@pme\ﬁée@ l?;teeﬁ’r EDE%?E F‘F e @té‘r repl acenent
(CLR) flag 25 is newy defined b usmg a spare bit of the SDL entry which
i s not in udeordantersalvenedeh aapch cangelledrlingss ceplagemept (GleBh BRI ng SDL

entry i 25 cimpewlyedefired by wsing agpasalbitt ofinthedIDh, er&mhiuhdlsmotsatuseng t he
CLR fl ag as WHdN imear replaserhentiewith rebpectt toe aCb®réspandisg seDLasnt0'is it
i ndi cat es acaneslicdciestonimnslealtins daeq anretitnd obeettingUthe ChR flagphst i me
data. In th‘5‘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
30 structure of an SDL entry of FIG. 10, for example, a bit b31 not in use is
used as the CLR flag.

- Meanwhile, defect management information for recording real time data can
be roughly divided into three cases in which: (1) real time data is not
35 - recorded on the entire disc, (2) two types of data, i.e., real time data and
- non-real time data, coexist on a disc, and a linear replacement defect
managing method is not used with respect to only the real time data; and (3)
only the real time data is recorded in the entire disc, i.e., the linear
reptacement defect managing method is not used with respect to ail
40 -~ recorded data.

- Particularly, in the third case, real time replacement is not used for the entire

disc, so that a spare area for defect management can be set to a smaller

“size than in the first and second cases. This will be described in detail later
45~ ‘referring to FIGS. 12 and 13.



30 structure of an SDL entry of FIG 10, for exanple, a bit b3l not in use
is used as the CLR flag. Meanwhile, defect nmanagenent informatizgy{ey2006
recording real time data can be roughly divided into three cases in which:
(1) real time data is not 35 recorded on the entire disc, (2) two types of
data, i.e., real tinme data and non-real tinme data, coexist on a di sc, and a
| i near replacenent defect nmanaging nmethod is not used with respect to only
the real tinme data; and (3) only the real tine data is recorded in the
entire disc, i.e., the linear replacemedt defect managi ng nethod is not
used with respect to all 4o recorded data. Particularly, in the third
case, real ti M¥henihiesednreatorinonesiefeciananaging methads aee applied to oherdise, a
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representing use or non-use of linear replacenent described in FIG 8.s
defi ci ent forThus: @stsheumuigdrien( 1, deferhmanagement mederafosmatien sapableqfus, as

shown in FI Greplesemnéingdineaniegjasemenhod sontdineamieplacersapbdepersting on a
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respect to every data.

That is, when the DM mode information is "00b", the slipping replacement

30 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
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

35 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

~ 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.

40 Meanwhile, since linear replacement cannot be used to record real time
data, a spare area necessary for linear replacement does not actually
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
. 45 spare area set in the last group (here, a thirty fourth group) allocates 7680



respect to every data. That is, when the DM node information is "00b", the
slipping replacenent 30 and the | i near replacenent are mandatory@/gmdz(mg
node is only for data other than real tinme data |n the first case

descri bed above. When the DM node information is "01b", the linear

repl acenent is mandatory, but the |I|inear replacenent for real tinme data is
optional. This node is defect managenent for a hybrid disc including both
real tine data and non-real tinme 35 dat |n the second case descrl bed
above. Wen th t|on i ,

repl acenent $&° ng%gbnq ?(sé EB%% fOIOt Sifpol é% y r eal
data in the PIGCPES 8J8@XiAMER Ff ﬁ@ ingyl %2 is_ "1
", the phydefeat list{fBL). dn FéGdﬂch@drﬂ%’ %%éﬁf&&o

| i near repl aeyrdenotesravotutiogesused to record real time data a spare ar ea
necessarys for linear replacenent does not actually become necessary. For-
this case, il dhierfoesttain theyeompatibilinbgtweesptheepresesh irventioni s @

repl acement éxisti} defect ifah@fdm@itosteustute)caitfiagl loapablendf discepanating @ f or
l'inear repl acaeepl wﬁﬁ:hssbéﬁ@ aréaftcﬁ odly- slippingardpiasdnent drbealibcatgrhoalyarea

set in the I tr tav dR¢ iR WhiRMPspald eeassforbfifear

30711/ 2006 EIa%%He%%nQ e 3)i8EAte8 a%&&%lrfg)fo &hidxptNG

repl acenent tg&ﬁ%ﬁg ﬁts 7 @éié% of a
°S' @'Hé §t2RS t onsaégﬂbn oi?'dierrﬁt 0

regi stered |
sector, blk?} @rf@ ge
obtain the c atibility bet vveen the present invention and an existing

def ect managenment structure, a flag, capable of _discrimnatin a se in
whi ch spar e As sbewh dn Flﬁti/Sslvhem)M@S Icaeb Rits b7 aﬁ@%ﬁﬁﬂfﬁ?@éﬁ o
real time renodelionghébyte positisr BFh10af dihe ERS/EDLr ares"008Y, it i"ﬁ’&ﬁ*e%

repl acement anexistingpdefegt naplagingnmethot is apnlzedaamﬂudaeodhaltwg &Igﬂlﬁﬁa!ﬂm sting
def ect nmanaggigepy ami bBdard $10ipreesiefiéctdmantingi guetliod dort obiyt seaj7timed b6 of
the rel at ' V?e@drtd%gj)%tﬁdu@ﬂlrﬁar If@pldtertentDR$ whidht belyPPle sparsharea for FI G

13. is laGembht i “Qﬁi&até@ nSthenadtl Phldisd) Ts apslidh Thus
repr esent in rl'e%a :S lg—%g a%tg; ti@ & rédﬁln@%ealdl
d

aggbmhehtthéﬁ?@ysipﬁtﬂaﬂ"@aﬁ{é Sﬁicﬁi‘lc&? andgc% %%% IES‘Fa de g(?teaerrgnag?ng

met hod for real tinme recording without |inear replacenent, in which

only the spare areafor 20 sl ipping repl.ac nt is aI |nthelast
group oRsa dissdeseribeghpbovay. while, sompabipility Eg&é\%era?emg h%ﬁﬁf thod

dedi cat ed f dnvantigh andra defect mangging n@tee@ baged s they cufient due
to the appl istaridard ipmaihtaingsadioear replacement is not performed when real tlme
data is recorded. Thus, real time data can be recorded and reproduced.

30 In the present invention, information representing a plurality of different
defect management modes depending on the type of data to be recorded is
stored, so that various correspondences are possible according to the
purpose of use of the recording medium. Thus the recording medium can.
be more effectively used

35
Also, in the present invention, when real time data is recorded, spare areas
are allocated to be used for only real time. Thus, the effectiveness due to
‘the application of the space of a disc can be increased.



disc. 25 As described above, while conpatibility between a nethod of the
present invention and a defect managi ng nethod based on the curggenti/2006
DVD- RAM standard is maintained, |inear replacenent.is not perfornmed when
real tinme data is recorded. Thus, real time data can be recorded and
reproduced. 30 In the present invention, information representing a
plurality of different defect nanagenent nodes dependi ng on the type of
data to be recorded is stored, so that various correspondences are

possi bl e according to the purpose of ust of the recording medium Thus,

t he recordi nqé/rredl umcan_ be nore effectively used. 35 Also, in the present
i nventi on, hat isplaieghisidat a i s recorded, spare areas are allocated to
be used for only real time. Thus, the effectiveness due to the application
of the space bf amwimmtbstdrmmcaﬁ@ﬂiéihgﬂ% 14 What is clained is:
1. An optiscal dat @ sdepdatpearsrih whichamser daiarigstored;a user data area in which
user data is storetleast dneasplar® afes R replade defettive Dhies 6f daidegddrvdatani t s of
sai d user datsrea@adrgia; and an information area in which at |east an

i nformation for dehagfohuatid 6k in w&:&tﬂn@a&\dﬂ%fehﬁm&ﬁi fdr abfegasblogr

i nformation figrstsRddwifeht (daie a'?'l@éﬁ af'lolnﬁﬁ? |bﬁe|%r rd@édtﬁ@ f8bk

" epresent;ong coff r@@@rmﬁnaron P ré emdrit Or tohSeblatSmidnP of

vvhelrel na fl ﬁ@ sal in é?] rrratl ogj representl ng |§ear
repl acenent o &hG ?%1 %?iﬁﬁ "ﬁ%%ﬁ 2‘ :}gﬁ :n% as a
wherein a f1 43 ’?é ﬁw g?fa'"}%#’a? o ﬁl?gt Rared, o denr

r epl acerrent 5 eﬂ‘l "has not been used sal d flag stored as a set

bit of tH . 3 An optical data storai(gi msdl um_ conprising: a user
il

data ar ea a sy st he sjazage Mediwp Ag claimediin glaim & sherein aflag kepresests d user
data area; &8 dnﬁor@ﬁﬂmqm@ﬁ jnaAhatrai lieeari replagpmentef harecerding hashe of
sai d def ect i et bgan used, said flag slared asmeed ittt dhie SPb.

20 3. An optical data storage medium, eomprising:

a user data area; -

a system area including a list of defective units of said user data area;
said list including an indication whether particular one of said defective units
is to be left unreplaced.

25



