1 Description METHOD OF DETERM NI NG DEFECTS | N | NFORVATI ON  STORAGE
MEDI UM RECORDI NG REPRODUCI NG APPARATUS, AND | NFORMATI ON STORACE

MEDI UM Technical 1lField [1l] The present invention relates to an

i nformati on storage nedium and nore pai- ticularly, to a nethod of
determ ni ng whet her a defect exists on an information storage

medi um a recordi ng/ reproduci ng apparatus using the sanme, and an

i nformati on storage nedium Background Art [2] The nunber of defects
on a rewitable information storagﬁ medl,umlncreases due to
fingerprints and dust according td)@SE€rgptidM nedi um Defect bl ocks

2 det cct i MBTHOMN ¥ BE Lt iRINC S ErE IS InEN A SRV LATRN
al I ocat ¢ dat a m&@mmk@m@ma@mﬁ@ww
user typi caltyF RIKTUSIASD INEORM A TIEOS T QR VEDTUM °

situati ons vvhen t he user renoves theI‘édhlnmllMeldtS or dust fromthe
surface t he g‘ red in.the defect

it or mat b ar ea T ool MieMEiiElrid | R T b e G, by
veri fy-af t er - wiualyp kormetbod of detdmmining whethariaalefegteaxistronodn infogmation storage
rewitable i nfgoed@il @RcsliteAgsolRMUPphanl 458S #R Yme, WHE aghﬁa&ﬁlaa&ys%&ﬁge
det er m nes whet hcﬁr entire blocks in recordabl@ areas on the nedi um or
the defect blBEKE™ registered in the defect infornation area are
defect blocks through the verify-af Backgrourmd Artocess. [4] However,

if all t bl OCk’th @n&&?oﬁ&%c’t&r’g O%re%«ﬁ?a[bﬂg%%%am{nﬁ kS re %tl?nrcxeeases I&ue to

the defect infor on area are
veri fy- af t er - ViggeE Ty siyst apensdipg fo ysgiof fheimedami. dh:ffe:ahlodes ageuIying fyring

i ntensive, Whi@GBuSadF md‘ﬁ@cﬂﬂlﬁ&t&ﬁﬁna‘}g&ﬁaﬂéﬁ@élswm@']ﬁ&? hé&redt 'hﬁoﬁﬁatﬂoﬁ YRR AR

“Technical Pro 5 Acc L

_techni ques i n%f’q&l{ eré% éﬁfg}%?%?ﬁﬁ%lpefsﬁg O@E"ﬁ gs&rg tr?hﬁtwgve
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e d%termmed as non-defect blocks through a verify-after-write process. If the re-
initialization of the rewritable information storage medium is necessary, the drive
system determines whether entire blocks in recordable areas on the medium or the
defect blocks registered in the defect information area are defect blocks through the
verify-after-write process.

[4] However, if all the blocks on the medium or the defect blocks registered in the
defect information area are defect blocks through the verify-after-write process, the re-
initialization can be very time intensive, which can inconvenient the user.

Disclosure of Invention

Technical Problem
[5] Accordingly, there is a need to provide techniques in which defects and potential
defects occurring on an information storage medium can be effectively managed and
re-initialization can be quickly executed without a verify-after-write process.
Technical Solution |
[6] Various aspects and example embodiments of the present invention advantageously
provide an information storage medium and a recording/reproducing apparaﬁ.ls
equipped with a quick re-initialization of the information storage medium, and a



2 recording/reproduci ng nethod using the sanme. Advant ageous Effects
[ 7] According to enbodinents of the present invention, a
re-initialization process can be quickly perforned by using a nethod
of managi ng only defect information without a verify-after-wite
process. Furthernore, by a certification nethod according to em

bodi ments of the present invention, defect information generated by
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FIG 9A, and ’10B is a diagram of state information of the defect
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[15] FIG.8Ais a diagram of state information of a defect list just before a new spare
area is allocated according to an embodiment of the present invention in a state il-
lustrated in FIG. 7A, and FIG. 8B is a diagram of state information of the defect list
just after the new spare area is allocated in a state illustrated in FIG. 7B;

[16] FIGS. 9A and 9B are illustrative diagrams of a method of processing DFL entries
with respect to blocks in spare areas newly allocated due to disk re-initialization
according to an embodiment of the present invention;

[17] FIG. 10A is a diagram of state information of a defect list just before new spare
areas are allocated according to an embodiment of the present invention in a state il-
lustrated in FIG. 9A, and FIG. 10B is a diagram of state information of the defect list
Just after the new spare areas are allocated in a state illustrated in FIG. 9B;

[18] FIG. 11A is an illustrative diagram of a state of blocks in which second state in-
formation is set to '1' according to an embodiment of the present invention;

[19] FIG. 11B is an illustrative diagram of a state in which two defect blocks and a re-



[19] FIG 1113 is an illustrative diagramof a state in which two
defect blocks and a re 3 placenent block are further generated in
the state illustrated in FIG 11A; [20] FIG 12A is an exanpl e of
entries indicating state information of3the blocks in the state
illustrated in FIG 11B; [21] FIG 12Bis an illustrative di agram of
a state in which entries are arranged using a verify-after-wite
process according to an enbodi nent of the present invention; and
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block or the replacement block has been re-initialized without certification. The
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certifying may comprise: deleting the defect entry from the defect list, if no defect
exists in the defectable block as a result of the certification of the defectable block; and
generating a defect entry whose state information indicates that the corresponding
block is a defect block, if a defect exists in the defectable block as the result of the cer-
tification of the defectable block, wherein state information indicating that the defect
block or the replacement block has been re-initialized without certification is not set in
the defect entry. _

[27] State information indicating that a corresponding replacement block is an available
replacement block or state information indicating that the corresponding replacement
block is an unavailable replacement block may be further included in the defect entry
whose state information indicates that the defect block or the replacement block has
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replace the defect block occurring in a user data area on the medium, and in which the

defect block or the replacement block registered in a defect entry whose state in-
formation indicates that the defect block or the replacement block has been re-
initialized without certification is certified in a certification operation of the medium.
[31] The defect entry whose state information indicates that the defect block or the re-
placement block has been re-initialized without certification may be deleted from the
defect list as a result of the certification,
Mode for Invention
[32] - Embodiments of the present invention will now be described in detail with
reference to the accompanying drawings.



pl acement bl ock has been re-initialized without certification may be
deleted fromthe defect list as a result of the certification. Mde
for Invention [32] Enbodinents of the present invention wll now be
described in detail with reference to %he acconpanying draw ngs. 5
[33] Turning nowto FIG 1, a schematic bl ock diagram of an exanple
recordi ng/re produci ng apparatus according to an enbodi nent of the
present invention is illustrated. Referring to FIG 1, the
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[37] In a recording operation, the host I/F 20 receives a predetermined write command
from a host 3 and transmits the write command to the system controller 10. The system
controller 10 controls the DSP 30 and the servo 50 in order to perform the write
command received from the host I/F 20. The DSP 30 adds additional data, such as,
parity bits for error correction to data to be recorded which is received from the host I/
F 20, generates an error correction code (ECC) block, which is an error correction
block, by performing ECC encoding on the data, and modulates the generated ECC
block in a predetermined manner. The RF AMP 40 converts the data output from the
DSP 30 to an RF signal. The write/read unit 2 including an optical pickup (not shown)
records the RF signal output from the RF AMP 40 on the disk 100. The servo 50
receives a command required for a servo control from the system controller 10 and
servo-controls the optical pickup included in the write/read unit 2.

[38] In particular, according to the embodiments of the present invention, the system



bl ock, by perform ng ECC encoding on the data, and nodul ates the
generated ECC block in a predeterm ned manner. The RF AWVP 40
converts the data output fromthe DSP 30 to an RF signal. The
wite/read unit 2 including an optical ickup (not shown) records
the RF signal output fromthe RF AMP 40 on the disk 100. The servo 50
receives a command required for a servo control fromthe system
controller 10 and servo-controls the optical pickup i ncluded in the
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When a certi f ibbwkiiorfansd padefeetHigekd Thé [DIFLyenpgaﬂdJstatedlfémanbﬂnerﬂﬂbesk 4,
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i nformation i edatedler b@jcdriiigds blaxks rigistaatd AFIOEhtMdstHAGE defeedihfolatonon
has been generated in response to a quick re-initialization performed without certification, i.e.,
state information indicating that re-initialization without certification has been
performed, and deletes the DFL entries whose state information indicates that re-
initialization without certification has been performed.

[43] In detail, when state information indicating that a corresponding block is a
defectable block is further included in the state information indicating that re-
initialization without certification has been performed, if no defect exists in the
defectable block as a result of the certification of the defectable block, the system
controller 10 deletes a corresponding DFL entry from a defect list. However, if a defect
exists in the defectable block as a result of the certification of the defectable block, the
system controller 10 generates a DFL entry whose the state information indicates that



performed, and deletes the DFL entries whose state information
indicates that re- initialization without certification has been
performed. [43] In detail, when state information indicating that a
corresponding block is a defectable bléck is further included in the
state information indicating that re- initialization w thout
certification has been perforned, if no defect exists in the
defectabl e block as a result of the certification of the defectable
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gener at efﬂﬁ DFL entr ose ' stat lon rndi<ates that the
correspoHtiing rept %%%H?UOBIC’@@I@UP% afipr tﬁ%ﬁi’slt HB 128 recsivepi sppeasiefionspmaand

wher ei n t he stfadme therHosr3yeiei s@ﬁemmdm@cﬁlet mtgpérh:&lﬁls irﬁ’ndlﬁhﬁdn&bt da%é JePfdduction.
W thout — certi ’fﬂec\«%ljef?& ftz%c%e%f \?% thré%t lci(lfp, PR En %Ik 160 and

entry. [45] In repro ion er at |on

recei ves a reptusiican Qﬂﬁcﬂémtqudm IF%VHFB)@? la@er hehm refjestedrfrom the disk
controller 10 jwer Ties R AMP 40 drivédd the Bpical sighil @utf)ﬁ:ﬁfcﬁﬁi Hﬁtvifrﬁéyread Whi€2 to an

the- at sk 100 A el fHRheR Rod iRl arnt Smell fosh e iEtE R o B B8 PRl e
| aser beam r efo@Y,iti@d Sﬁ?‘f@mptltlffé stpingkobtaigg fropm the RF shyvRal wChe smvae¥Q The REP

optical signal3paishfeiiilafcs BRI &aﬁhﬁ%@tpﬂf&'cfata?obta@neﬁ%mﬁﬁq Bt@eghy
provi des nodul at to, the DSP 30,

e a ned from.t
and provi des {™ §&fc\9‘aﬁ5eosﬁfvr‘°§0 S§W§§8P“‘Z}BB’§ OHB?)&ng’ﬁH based parthe servaFonug!
t he servo 50. signal©SPvedItond hedtHuAMB4) dnkdehamarhaideeludad foraincsenist dottrs
data obtai ned rEéHw%HgltbrrFﬁ'}gsﬁHn?Eo &&ﬁ’l&r RE Tha) the HAG: AESY ?ané&@ﬂt??ecewed
controls the optical_pickup based on the sérvo contro
recei ved fromiffeiheP adhehngt $he conmand required for the servo

control [46] A structure of an example information storage medium according to embodiments
of the present invention will now be described with reference to FIG. 2 and FIG. 3
herein below.
[47] FIG. 2 is a structural diagram of an example information storage medijum that is a

single layer disk according to an embodiment of the present invention. Referring to
FIG. 2, the disk 100 includes a lead-in area 110 located in an inner circumference of
the disk 100, a lead-out area 120 located in an outer circumference of the disk 100, and
a data area 130 located in an intermediate portion between the lead-in area 110 and the
lead-out area 120 in a disk radius direction where user data is recorded.



received fromthe systemcontroller 10. Then, the host I/F 20
transmts data received fromthe DSP 30 to the host 3. [46] A
structure of an exanple information storage nedium according to
enbodi mrents of the present invention wBll now be described with
reference to FIG 2 and FIG 3 herein below [47] FIG 2 is a
structural diagramof an exanple information storage nediumthat is a
single layer disk according to an enbodi nent of the present
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area 110 and t |'ead-out area 120 in a disk radius direction ere
user data is rectorded. 8 [48] The Iead in area 110 includes a defect
managenefd9]ar ea EdMA)M#AILs usedtesiorediclegt momageheém tnfb@sdtion f@aswiable dn DVA

and a Spare. ar Sy grlf 46 ofy RRREPIERLh cheb BRicarifba TG me
DVA #4. [49] eatavtpme 1|3Q0ﬁ§’1éd115ﬂ<d09tore def ect nanagenent i nf or matl on
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repl acement bl Qedk8cd Phe HER A&RgndE! cﬁ"ilfserl&ﬂ’ﬁlgé deciiéSntlethef & BBL e the Spare

generated in predet ned pqrtions of the user data area are to be
recorded. The H?%Sd%s}?@ﬂ@faaetﬁper other %ﬂérﬂnc%dl% %ff? Hatds aeresivnt Rasiniglize
al | ocat e t he sthadmk, spareaseas cantHemeddit dloastedod 8@ disk 160.her areas on the
di sk 100 foit i

can be néaly al | %%gﬁéﬁﬁﬁéﬁ%aﬁg?ﬁ@h%% ji‘%’? the DI By 1B Lot

i nformation r BT defect igormpgen apgy di eﬁﬂ’é‘O&S@é"F‘é'@ﬁDpﬁ)slﬂlcmﬁlwuﬁl f or
def ect infor rraﬁanﬂarnoam)d aatrdetsie of @éfel datd dreun] Wiohukd disle1(ODPDS) i ncl udi ng

(52 Thelhbtect TRAERFHEORLY oany BhAudlcrBr { B ARadeP B BRE i 4
DFL entri es. Astrugmwz,ftaa ﬁéa@:l% etilah@ﬁé«) delﬂngedespn@qdmm Wiz r¢ ergace to
described in daGasl with reference to FIG 4. [53] The recording

conditio est a VI ded for o) ti ower
control FS &i’C) p?ic;)h%er uor%ctlalgg £ %ndf lon & FrEH E\}'&%Iﬁ g‘?‘qrfrgﬁggmﬂi%{ E]WBB’S
based on writ ePowsr ﬁfaxﬁeb((éféc)tmowémerthatne agdest gppthivamduswrite eo‘p@v\/eatseénmmite
wite variabl asrafedfes td\Ri@inde ah tﬁﬂﬂwm&@%w&@ﬁﬁ%@ﬁt@%ﬁﬁ@s@&qﬁé ik 100 and

apparatus in combi nat i structural diagramof an

exanpl e i nf or mBY 1% SW%EJE%FEESQM%PBW‘PHE{CQ@I%F H98oubl e | ayer di sk

accor di np4 o an EWbEds aetmchotl didgsam péaeeranipipieftrnaiinn sdoageedium that is a
double layer disk according to an embodiment of the present invention. However, a
disk 100 having two or more recording layers can also be shown in the same manner.

[35] Referring to FIG. 3, the disk 100 includes two recording layers LO and L1,
Specifically, a recording layer LO includes a lead-in area #0 110, a data area #0 130,
and a lead-out area #0 120. Similarly, a recording layer #1 also includes a lead-in area
#1 110, a data area #1 130, and a lead-out area #1 120,

[56] The lead-in area #0 110 of the recording layer L0 includes a DMA#1, a recording
condition test area #0, and a DMA#2; the data area #0 130 of the recording layer L0
includes a spare area #1, a user data area #0, and a spare area #2; and the lead-out area
#0 120 of the recording layer L0 includes a DMA #3 and a DMA #4.

[57] Similarly, the lead-in area #1 110 of the recording layer L1 includes a DMA#1, a
recording condition test area #1, and a DMA#2; the data area #1 130 of the recording
layer L1 includes a spare area #3, a user data arca #1, and a spare area #4; and the lead-
out area #1 120B of the recording layer L1 includes a DMA #3 and a DMA #4.



di sk 100 having two or nore recording |ayers can also be shown in the
same manner. [55] Referring to FIG 3, the disk 100 includes two
recording layers LO and LI. Specifically, a recording |layer LO
includes a lead-in area #0 110, a data @rea #0 130, and a | ead-out
area #0 120. Simlarly, a recording |ayer #1 also includes a lead-in
area #1 110, a data area #1 130, and a | ead-out area #1 120. [56]
The lead-in area #0 110 of the recording |ayer LO includes a DVA#l, a
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[66] FIG. 5 illustrates an example data format of a DFL entry #i 500 illustrated in FIG,
4.

[67] Referring to FIG, 5, the DFL entry #i 500 includes first state information 510, a
physical address of a defect block 520, second state information 530, and a physical
address of a replacement block 540.

[68] The first state information 510 includes information on defect states of defect
blocks in the user data area on the disk 100 and information on states indicating
whether replacement blocks in the spare area are available on the disk 100, The first
state information 510 will be described in detail later with reference to FIG. 6.

[69] The second state information 530 includes information on states indicating whether
blocks are re-initialized. Quick re-initialization can be achieved by indicating only in-



whi ch has not been certified yet fromanong bl ocks in a user data
area on the disk 100. [65] The DFL entry list 420, which is a set of
DFL entries having defect state in- formation on bl ocks, includes a
DFL entry #1421, a DFL entry #2 422 ...10and a DFL entry #N 423. [66]
FIG 5 illustrates an exanple data format of a DFL entry #i 500
illustrated in FIG 4. [67] Referring to FIG 5, the DFL entry #i
500 includes first state information 510, a physical address of a

defect block 5 i J . | nd a. sica .
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[74] The state information value "2' indicates a state of a defect block not having a re-
placement block. In this case, a physical address of the defect block exists in the user
data area on the disk 100,

[75] The state information value '3' indicates a state of a defectable block, The defectable

block indicates a block that might be a defect block which has not been certified yet
through an error-correction-after-write process. Thus, the defectable block has to be
certified through the error-correction-after-write process at a later time when large RF
or servo signals are detected in a process of certifying or scanning a disk 100. In this
case, a physical address of the defectable block indicates a physical address of a block
that might be a defect block which has not been certified yet.

[76] The state information value '4' indicates a state of a replacement block indicating an
available replacement block in the spare area on the disk 100. In this case, a physical



11" '2,'"3,""4," and '5' . [73] The state information value "1
indicates a state of a defect block having a re- placenent block. In
this case, a physical address of the defect block exists in the user
data area on the disk 100, and a physi dal address of the replacenment
bl ock replacing the defect block exists in the spare area on the

di sk 100. [74] The state information value '2' indicates a state of a
def ect bl ock not having a re- placenent bIock In this case, a
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yet. [76] The stadrathe ditlot 00hhdihe vatciafordationndiveatemdas’ sdida stitesaf
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i nformation vqjleb@l% 1i:AQd 5 indicate states of blocks in the

spare ar ;[angq%l sk 100 [79] Wiile the second state information
530 is n sho 1G3- Ehand @B apegillugiativg fiagrame of pethod ob prgoessing SFL entries
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to data area. Blocks (1), (2) and (3) are recorded in an end portion of the user data area.
Block (1) is a defect block, which has a replacement block for replacing the defect
block. Block (2) is a defect block, which does not have a replacement block for
replacing the defect block. Block (3) is a defectable block.

[83] In this state, when the new spare area #1 is allocated in a data area 130 on the disk
100 due to the disk re-initialization during the use of the disk 100, states of the blocks
(1), (2) and (3), which still exist in the user data area after the disk re-initialization, are
shown in FIG. 7B.

[84] Referring to FIG. 7B, DFL entries with respect to the block (1) having a re-
placement block, the block (2) not having a replacement block, and the defectable
block (3) are changed to DFL entries having state information indicating that these
blocks have been re-initialized without certification and state information indicating



disk re-initialization, according to an enbodi nent of the present
invention. [81] FIG 7A illustrates states of data bl ocks in an
information storage nediumthat is a S|ngle | ayer di sk 100, as shown
in FIG 2, in which a spare area #1 is 18l located before the disk
re-initiallzatlon and FIG 7B illustrates states of the data bl ocks
in the disk 100 in whi ch the spare area #1 is newy allocated on the
disk 100 after the disk re- initialization. [82] Referring to FIG

7A, a data ar e@atltﬁgge|bp£kygggef@$?g§gﬁgk@ spare area #1 and a user
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t he initialization, and second state information 530 indicating whether to be re-initialized
’ is set to '1" indicating that re-initialization has been performed.

[89] Likewise, since a defect block in the user data area on the disk 100 after disk re-
initialization is a defectable block, when data is recorded at a later time, it is preferable
to certify if the block is a defectable block by performing a verify-after-write process.

(90} After second state information 530 of a DFL entry is set to '1' indicating that re-
initialization has been performed due to the re-initialization, if a corresponding block is
used again, the second state information 530 should be set to '0.' The second state in-
formation 530 due to the re-initialization is set to '1' to indicate that data recorded in a
corresponding block is not valid any more due to the re-initialization.

[o1] FIGS. 9A and 9B are illustrative diagrams of a method of processing DFL entries
with respect to blocks in spare areas newly allocated on a disk 100 due to disk re-



defect block 520 is '0010110h' and the defect block is not
re-initialized, its second state information 530 is set to' ' 0.' [87]
A DFL entry Ilst (defect list) 420 shown in FIG B8A s changed to a
DFL entry list 420 shown in FIG 8B b>13the re-initialization in
which the spare area is newy allocated in a data area 130 on the
di sk 100. [88] Referring to FIG 8B, the DFL entry for the block (1)
is the first entry shown in FIG 8B, a DFL entry for the block (2)
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Also, if the replacement block (7) in the spare area #1 on the disk 100 before the re-
initialization is included in the user data area due to the re-initialization, a DFL entry
for the block (7) is changed to a DFL entry having state information indicating that the
block (7) is re-initialized without certification and state information indicating that the
block (7) is a defectable block.

[96] FIG. 10A is a diagram of state information of a defect list 420 including DFL
entries just before re-initialization, that is, before new spare areas are allocated in the
data area 130 on the disk 100 according to an embodiment of the present invention in a
state illustrated in FIG. 9A, and FIG. 10B is a diagram of state informétion of the
defect list 420 including DFL entries just after re-initialization, that is, before the new
spare areas are allocated in the data arca 130 on the disk 100 in a state illustrated in
FIG. 9B.



the new spare area #lis reductively allocated, block (7) existed in
the spare area #1 before the states of the re-initialization is
included in the user data area after the re- initialization, and
since the spare area #2 is newy allocated in a data area 130 on the
di sk 100, blocks (4), (5 and (6) existed in the user data area
before the re-initialization are all included in the spare area #2
after the re-initialization. These states are shown in FIG 9B. [95]
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: to '1' indicating that re-initialization has been performed, and a physical address of a
replacement block 540 is changed to a location of a physical address of a defect block
520.

[100] While the above methods are described in connection with an information storage
medium that is a single layer disk 100, as shown in FIG. 2, such methods can also be
applied to an information storage mediwm that is a double layer disk 100, as shown in
FIG. 3, or even disk 100 having multiple recording layers.

[101] As described above, a change of a defect list 420 without certification makes the
defect list 420 have state information indicating that re-initialization without cer-
tification has been performed according to a method of re-initializing a rewritable in-



second state information 530 is set to '0." [98] A DFL entry |ist
(defect list) 420 shown in FIG |0A is changed to a DFL entry |i st
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the spare areas are newy allocated iA?a data area 130 on the disk
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101] As d b
E:er t } ficat |e§(r:1 ﬁ%ﬁtelg O‘Fﬁ% fion gt %eé?ap%e‘?fng&gﬁﬁ §‘f'l:{1"§ }Cﬂtﬁ%lrwfﬁ‘%fp?‘gﬁo that the

i ndi cating t haefepignforingtionldar &¢ raproved froouihe defect lisi420cat i on has been
per f or mgdogccor dTIféquH Berf PRI Ak aRd i§ £ 1defoh 'o@tér&ﬁﬂ%tﬂcﬂéfw#l&% b ukdt 15

formation storaaememn% Rf|n|qt/\ﬂ|qa|zat| i catlon_can
be per for med  CRRGHACRHE 41tk 10hend e Raiaceriticatomptiod  2auqtis o eriving
needed, si nce some dbdlbthe blorkd iatheneskyddtarga od thedisk A0pets arexuhple of the
certification alqzlﬁce}tglcgﬂ&q &Hﬂhg& dn Blgékts kA ka0 ﬂcta@h%ﬁ!éﬁﬁ et?fﬁ%

in a defect (ISt s are store

420 as DFL ent?thedelghishigo asg ﬁftfﬁﬁ?qﬁ\Bdrdﬁﬂkglt@ﬁ’ heRrdfigatiag canhgtpe ﬁ’éﬂ ina
bl ocks ar e notelatbrely duickdimd. PatanteRempik o€ ks flshwﬂl@baﬁ&l mebl,ithd &flird wkef he

T ut ur e, or t h%ﬁl‘gtape?i 1{) e?t&ﬁ'? u%{rgttgee\fre?@%%%?ér—wgte ggokc tls V%at DFL eglFtliler each

in which second sta

are used in t BlCKigadedect blp@kuagdfherﬁétenymawéqemlwwﬂm@ h@ﬂletdﬁﬁﬂytleﬁé?ﬂ
def ect Khosiks a(;@eézdﬁét@lohme&mﬂ aa&@a@g ltdan drbdaBrhd® Bf thd Prdsert Savehtitd will

qui ck re- |n|t| |Ib%?tICIQ ! g Tpr oves the tine efficiency by
di vi di n?[ the tT1e 8%’ r“f“? gf)l on into periods of tinme of using
each bl déRol [ 10A1Gal IrA,uisl anghusprativd dihgramrof i Slatsaf blaekaatwioch seceril stas rect

to the defect férffaB61840 i98ettS'1' according to an embodiment of the present invention.

[107] Referring to FIG. 11A, block (a) is a defect block, which does not have a re-
placement block, in a user data area included in a data area 130 on the disk 100, Block
(b) is a defectable block in the user data area included in a data area 130 on the disk
100. Block (c) is an available spare area block in a spare area #2 included in a data area
130 on the disk 100. In addition, block (d) is an unavailable spare area block in the
spare area #2 included in a data area 130 on the disk 100.

[108] For example, a disk 100 having a state illustrated in FIG. 11A right after disk re-
initialization can be a state illustrated in FIG. 11B due to use of the disk 100.

[109] FIG. 11B is an illustrative diagram of a state in which two defect blocks and a re-
placement block are further generated in the state illustrated in FIG. 11A.



required in conjunction with the use of new defect information. [103]
Thus, to clear off the defect information due to the
re-initialization without cer- tification according to an enbodi nent
of the present invention, blocks havindfthe defect information are
certified using the full or partial certification nmethod, so that the
defect information can be renoved fromthe defect |list 420. [104] The
full certification nmethod is a nethod of certifying all the blocks in

the us er 118t a a@g?err?ﬂkcté??ﬁ dfl +a gigtgct b%?:ﬂ (E)rl? F&}%&&édﬁi‘l tl"ﬁaei{séxj ({a{a ﬁ%é Ilﬂauded

nmet hod | a’ net ho

data area on tihe datasiealiGl on Mg Cha( @@aﬁqméa@mepm@kda} teiplﬂcmg the defect block
certification G&Eis@@ﬁbrat@dﬂn)th@é rafddea #nelndalrin a@@fa@?&ang 8n lﬂie@@smog rIn
def ect bl ocks, adhl thg ?B 8¢ té] 420 are cert.i i % 41633 ﬁk
the certificatd 8??083?1 e Hederpeg e aecf’é’f’?t\}j ‘?‘% indicaing; N
exanpl e of thegeﬁlaﬂatedbetnqtmp@aed v, imetrivoatcd it e wat datzaresian datatra 130ea
is certified qgéagktlma verify-after-wite process, it is determ ned

whet her bl a defect hlock,, and,the determ natjion result
is refl eE]talgE on ﬁﬁ'@%‘gfsea&ewm@@ ?Wlew@swﬂ& S&aéw}mne%% Grihelpdhs dn the

according to asnateﬂmgm:htethntﬂ@fllrﬁae present invention will now be
d ib [ R f
T o BHE comRdBiaNe OSSR eed WURHRI Yoo ARG

'1' according ecn&wérsew%qlwwwbﬁe-m@hﬁawemd qeﬁvt@mde&qt ennllef@n]the defect
Referring to His&42dlinbibate mmgu(ea)gemeiat@d aefrgalse bﬂtﬁ@hl,sk\m ch does not

h dat
nres 2300l e R il o] b 0 «f B B RhTTf) BRER g 1B AfRE
user data ar ealaggalenidderkiand aXIGfauIathameta dat3@regnity fimst sthts nfortm@ton Hl0ds ket to

(c) is an avai ta@h@mm@rs@at@&me@éc@%ck Hot%a%ﬁ@%?e[ﬁ{c@ﬁeﬂ%ldcﬁcinﬁ%gedoﬁda
data area 130

he d| n, I 0
unavai | abl e Spséa;%%u% %%(les peh 19 Eeto %f‘rteetﬂétrréémﬂé Zlg‘?ﬁ%ri Y‘ﬁ’(ﬁ@d‘t pertificatig o
area 130 on tﬁasdempeﬁfﬁﬁned[ 108] For exanple, a disk 100 having a

state ilfysfrat %r'ﬂ{é sE&o@d dlafe!:t%n Qélate@&} ®E dStbSib1E Ql'o?li {H) Ekl@éldsgéﬂttﬂeqﬂer

can be a state il US'[I’? In due tO.USG (0]
[109] FI G 11 98t aea,s fiys jfaie ﬂ%?ﬁ%aéwaﬁé%éﬁ% tgf3' i indigate aidpfecipble pateyind its
def ect bl ocks samildatateaﬂfopinmmom $dt ack' tabmlidate thites-irgeniestiinadthiont tée

state illustrajdqldy [110] Referring to FIG 1113, a
defect bl ock (e Elés gaglbgé é’]eeg I'n"the user data area included in a

data ared13B0 onFenihe dird defeefpniry rolatpd kctherayilable spake a3 bloglefs) axisting in fhe
def ect bl ock spap atea #gcinefiritsee 1nrorhfaﬁoﬁs@ntne sart@a' B2ndityed Atkadildble Qate,

data area 130 Qn .t QEE% %{l &Lftﬁ tﬁn di %f-ho' ‘(iii%;];te(axat Rlagk 1£at1%) n 8’1‘%U¥‘

havi ng a repl acene I's™” genera
not repl aced féﬂlﬂcﬁ@ﬂd‘éﬁ@e&ﬂ@lfoﬂﬁﬁdﬁ he user data area in a data area

130 on fihe] di sSkFdQkk fohdl a&feﬂeﬁtry i@ﬂed ® tﬁ@m@?@ﬂ'ﬁ%hees e aBAIdRSd) existing in

i ndi cating state infor t|o Pf Lk S e @gtlllgStri?tbd

nCFa 15 B el R Rl e RS 10 .k S Aot e

on a defect | istate, 42dity qutdast@e DEtrmation 530 is set to '1' to indicate that re-initialization
without certification has been performed.

[117] For the fifth defect entry related to the defect block (e), which has a replacement
block and exists in the user data area, iis first state information 510 is setto '1' to
indicate a state of a defect block having a replacement block, and its second state in-
formation 530 is set to '0" since re-initialization without certification has not been
performed.

[118] For the sixth defect entry related to the defect block (f), which does not have a re-
placement block and exists in the user data area, its first state information 510 is set to
2" to indicate a state of a defect block not having a replacement block, and its second
state information 530 is set to "0’ since re-initialization without certification has not
been performed.



entries generated due to disk re-initialization, and next two defect
entries on the defect |[|ist 420 indicate DFL entries generated during
use of the disk 100. [113] For the first defect entry related to the
def ect block (a), which does not have d7re- placement block and
exists in the user data area, its first state information 510 is set
to '2' toindicate a state of a defect block not having a

repl acenent block, and its second state information 530 is set to T

1' toin te t ' . been
verf or ol o 154) ks, Bl hd Aokt NehRPHter G blok &S hoctlind Bn
def ect abl e bl cfélkbo(i@}enésef the pregent HWme-@nmﬁhe ﬁasmf%\lr apigigs whaess sgcopd statstiat e
i nformati on 510rh&icadB0iskel 3110 i ndicate a defectable state, and its

d f t to ' .1 d
et HPE ot oft2hate Eayet Eheaf o sl B e enerpes
For the third usbizdbe vasify-atjerrvetita pengetsacedrding voadn cnfodinsgpaoighapesenbl ock
(c) existing iipvdnfign, Spare area #2, its first state information 510

t t 4' t di cat | abl t j t d stat
| nf or mat 1841 530 Retegine e E1C 18! g ieichtedt i Block kb is rtpdpon
wi t hout cert idetetimined as hdefeds dbnk perffrarsmedinfdrihiign Adris idaed 'B'aviirdditate a
def ect t i St

etect entry fs%‘zlt@&ﬁddetféa BlB H&%{%% Q?eg)?acéxggﬁt%cfcﬁ( dg 8&%6%& g%%eﬁﬁéﬂgﬁﬁ%{&g

in the spare area #2, |rs
to indicate a3 Qr\saﬁﬁ’éiol %Elﬂéethé’tcéltt@catwﬁdlaﬁ b%enﬁtf@m? state information

530 i fs SER21 0 Pbr tl‘IeQectdildIdEﬁthantrbaf blo€k ([W)iid cte@tﬁﬁeﬂ?.hﬁ Qétem\&?éd%ldtnon—defect
certification or.e r the ect .en
related to the ef ecte Forbl bl Cﬂ %ﬁ éﬂLtﬁggr ?&%B‘i’%‘%@ﬁ%‘%ﬁ siG H‘&PE a?%(gb)
exists in the 1§,g@¢va§§ﬂgb]g¢1@wﬂ1 inp defepty which eaiste it e oserdaiaareabikluded iset
to'1l" to indidagtLessdlontie Ak ﬁ)()def ect bl ock having a repl acenent

bl ock, ts sgcond.state in n 53 t to "0 sing
re-initi Qﬁ? atio or\ﬁﬁ‘? %ﬁg %%W@W’l@@f’%iﬁf?ﬁ“ H‘Ejaﬁ‘ig em‘b%ﬁtdfaélaﬁﬁﬁfdefw
[118] For t he bbdckt its fref state inforimation £10kis eel t¢ W' tohindicked arcdvalidbdetate fand its
whi ch does NOtse LAY Btaft 1ﬁﬁmﬂiﬁcﬁ@?§§etw QQﬁc@ﬁQ c@?ﬂﬁéﬁtﬁm‘h’ﬁs Bfgi PeEGmedat a

ar ea, ﬁ4lr5tlfs§$ 8 tion 510 IS set i‘'cate a
state of a*ldef eckor rﬂh glegtepinngt Blogkeidh éf’c?@?@ﬁfl anl %W%‘i‘d‘s pdsfect
second st at e blovkpitsnfirst statc MB@niaBors B0 it eet't'S' ®iitdieatd fr inaivdilaBlel seadd, badits
wi thout certificati.Qn 1%?111%[&% 53888+ R)e(?f erc«gﬁl% celjnz'lcat[o:}n]h%l bdel pbith d1§‘n

st at e, Ob ects '[O per orm Vel’l% cess accor
an enbodilf®ht of At hEeSWEue R the NerEt %ﬁW&Ff‘é’ff"F?éS 1a11 rigﬁectfeames Shose Ségond

whose second stasdiefdrmatidnQi3084 §eb b '5'3ﬂd1bzﬁm§ﬂiat'i"@mltﬂa.hzat{oﬂiaﬁﬂhoﬁ' cextifibafibl S
an 111 UStrat | g 6l 40Eagngl Aapldl Boblliehulopent Tes are arranged

using the veri accor |ng 0 an enbodi nent of

the presda®l i nv@ﬁi il 6.2 flovechprt Bapeatingmyocedutes of a verity-aftesrwiith @pgration
defect entry, atdordih®ekan(ctibolfind€64 thé bREend Rfhention.

[127] A drive system (i.e., a recording/reproducing apparatus, as shown in FIG. 1)

receives a verify-after-write command from a host 3, as shown, for example, in FIG. 1,
in operation 1310.

[128] The drive system reads a defect list 420 recorded on an information storage
medium such as a single layer disk 100, as shown, for example, in FIG. 2, or al-
ternatively, a double layer disk 100, as shown, in FIG. 3, and stores the read defect list
420 in a memory at operation 1320.

[129] The drive system seeks DFL entries whose second state information 530, as shown,
for example, in FIG. 5, is set to '1' from the defect list 420, as shown, for example, in

~ FIG. 4, stored in the memory at operation 1330, and performs a verify-after-write
process for blocks registered in the sought eniries at operation 1340,

[130] If blocks registered in entries are blocks existing in a user data area on the disk

100, according to certification results, the drive system generates entries whose first



determ ned as a defect block, its first state information 510 is set
to '2" toindicate a state of a defect block not having a

repl acenment block, and its second state information 530 is set to
'0' since the certification has been péffornmed. [122] For the second
defect entry, if block (b) is certified and determ ned as a
-non-defect block, the entry for the block (b) is deleted fromthe
defect list 420 since the bIock (b) is an available block with no

def ect, which e t r

130 on’ the di sfﬁ%%%&“tﬂ?ﬁé 0. 42 Qloufi2 @0 iR BT sbilo Rl R
is certified aHd viwsesesp atagﬂf@mr@aﬁn A2 | ’éé?‘ to j§Y Jéékfects exjstiapd deletes ot

i nf or gatl on SLQ?poﬁdﬁgHefeéx eg%msﬂ%d dRelcE@idts, atopyatioh E%(ﬁ st a% e, and its
secon S I N 1 S nce the certi IC

second Stahe. | " SURAL S0 huB8L sk ol o SLAES, LS, CELL LELERL) Ok
is certified aqmﬁd@tl@trmmgdﬂlaslnae syefeacgenctbice eidried wimost firss statgtimfbmmation

i nformation 51§giis se‘éﬁiantlﬂlavﬁlabfe%lécﬁ%a@@atnﬁ v@d&sé‘&%&ﬁ! étﬁcbiﬁl?orﬁltaﬁ&?f)oqgget

its second stat or ma, IS set
certification® (Elflﬁgeéﬁe’ﬁwgefﬁeﬁl R BIPS 9@“%? ‘?’lé’éfﬂflfSt StEFEé“fP’@wt“H%ﬂOls set
veri fy-after-woiahavphbleddgk statd andefleed sceaid dtes infdromdosEX0AR ekt (s VET there

i nformation 530Q;ds, S@ked %tg%erét{?ﬂ'l%t?' ng that re-initialization

wi t hout certl fication een ormed di sappear fromthe defect
list 420[13h26] Fredrive gystem &Cﬂlrdé\a@ﬁf&?tthst #3Qiselnding Hy soresetedientaes asfthey
verify-after-wiik W0p@ebaktien13A@ccording to an enbodi ment of the

present nt i A dr t
recordin Bll%g pr ngl}l& Jﬁ%tl%ac%)tf)oan rat U (Fdeﬁééb ﬁ'gi\%uvc Rn Bf &?eﬁﬂ)“’hep I lnjtipligation is
veri fy- af t er - iterfoenedoinengll a Wr@fwaiwh oxces, Mascostroewen if odiskelk anplednitizlized,

FIG 1, in opg¢ e&hﬁ&tlaﬁaf@moh%me Jdag wilk Hﬁe&léﬁﬁri%%frae&b@&t Bsrdef @Ghly
l i st 420 recorded on i nfdglﬁ I"%tl on tgt 81is medi um such as a single

| ayer di sk 100 %4HE FIG 2, or al- ternatively,
a doubl el134yer dTh&eml@:@l;mans Gﬂth@\meSﬂnanbﬁon&,an hmdnsematsesn'ipht@r peadms

defect |ist
sss'? gm slest %%ﬁ Cgﬁln]t)% €s e;ée%fl gec%gltSé &g%tgei%?’n g‘{re%sa?t?%tgq&ﬁ%qﬁé %r%grams

shown, for exXSHSIREOmPHICH reF%Id%létquBlm Example o the coraperredable
420, as shown,redoodingmedipheinclude mbgi@tic dtorage atedid (&.8., RO, TRPPY disiad, hard

operation 133 t S S
ogi otered in g defEpal BoRukShidd(cl, ‘??%‘W%? ﬁ%@ el i
regi stered in SEFRt 3§ ‘@gleéf”év‘ffl (88K SFaespisnionfraueh gheintametyakhs camphtepivadahie
di sk 100, aCQ@d’odcﬂlﬂgn&&uﬁﬂiahlafsbe;aﬂlsﬁfbufeﬂ&l%ﬁMwérﬁ%oﬁiﬂéd@mﬁpﬁﬁ&@i@tems 50

generat es ent rtha%?r g&}%@itei Haa&lzilel gode% %& el nJ ecu N C[?S]fiolbutgé a\%hgrw}ind

for exanple, sta
second state ith Spaanrrogams; cwdesandicpde *@gmﬁms @Fﬁﬁé@@éﬂ@gﬁhs {regeqt invention

del etes cor- resaediildcdediecsh fabi®erd in tROarfiRHRE thefrésshtSnvation belongs
operation 135Q. [131] If bl ockyspf?ggl stered in entri g?fare bl ocks s

existing in a Spare area, according to the certification results,
t he drivid38lyst enWidn éraresentdnyanties hasthose pérticdarhysshatve and Aecrieed vith

reference to exemplary embodiments thereof, it will be understood by those of
ordinary skill in the art that various changes in form and details may be made therein
without departing from the spirit and scope of the present invention. For example, any
rewritable optical disc, such as DVD-RW, DVD+RW, CD-RW and other high density
disc, such as blue-ray disc (BD) and advanced optical disc (AOD) may be utilized. In
addition, other storage media can also be utilized, including DVD, DVD-R, DVD-
RAM, DVD-ROM, CD, CD-R, and CD-ROM , provided with a single recording layer
or multiple recording layers for recording data as long as the defect management in-
formation is utilized in the manner as described with reference to FIG. 5, FIG. 6, FIGS.
TA-TB, FIGS. 8A-8B, FIGS. 9A-9B, FIGS. 10A-10B, FIGS. 11A-11B, FIGS.
10A-10B, FIGS. 11A-11B, FIGS. 12A-12B and FIG. 13 . In addition, a single spare



510 is set to an unavail able bl ock state and whose second state
information 530 is set to '0" if there exist defects, and generates
entries whose first state information 510 is set to an avail able '
bl ock state and whose second state infdPmation 520 is set to '0" if
there exists no defect, at operation 1360. [132] The drive system
records a defect list 420 including the generated entries on the

di sk 100, at operation 1370. [133] The certification nethod descri bed
above can be ugefilgaben Fies! ﬁAtvhaAnamlq;ﬁ@sﬁéfe f@ﬁragglﬁdﬁqnt’ﬁ%§%h9ﬁand

certification process. Noreover eve
re-initialized /G5 REA-AEB ear bectieerd sad/pe fisidele imnvirap én drsisaaiamh aatidfgiota area
entries of a Ct&lf&ﬁ'ﬁiptlbal mskammﬂsﬂymhe/systremafoh@m&edaﬂ e 1&@&niﬂndﬂ|a§a@1fu e

f the disk.
o then e contbaibe AEAS G BACERLy o cchB%) dHSRTR hppR Tol el BerdTanca
di gi t al corrputtéﬁlﬁplﬁmalnt t@ke@u@@nﬁm@ﬂmd@@ daseribedsyithgreraporriouler 5, FIG. 6,

readabl e recorgligyg7Aedi HIGs. @mlm@s@A-bBeFmﬁmmbsrmaMm1B FIGS.

oo et O, TR S, BIGPE MRt S sl gl

DVDs, etc.), ahetelrnhaybe prden nvenddn s be Amitedto thavaug exagple. em-
transm ssion tREOG cﬁé&i’os tbﬁf@&t)the HGnCR Oupﬁﬁ%@'@lﬁ)éﬁb difa& ﬁhgﬁs

medi um can al so_he distri ute over- networ conpu er syst

so that the dﬂﬂﬁ%ﬂ@ﬁ“ﬂ@&@QEF@P%@G%C?%n%tored and executed in a
distributed fashion. And the functional prograns, codes and code
segnents for enbodying the present invention may be easily deducted
by progranmers in the art which the present invention belongs to.

[ 135] While the present invention has been particularly shown and
described with reference to exenplary enbodi nents thereof, it wll
be understood by those of ordinary skill in the art that various
changes in formand details my be made therein w thout departing
fromthe spirit and scope of the present invention. For exanple, any
rewitable optical disc, such as DVvD-RW DVD+RW CD-RW and ot her high
density disc, such as blue-ray disc (BD) and advanced optical disc
(ACD) may be utilized. In addition, other storage nedia can al so be
utilized, including DVD, DVD-R, DVD- RAM DVD-ROVM CD, CD-R, and
CD-ROM provided with a single recording layer or nultiple recording
| ayers for recording data as |ong as the defect nmanagenent in-
formation is utilized in the manner as described with reference to
FIG 5 FIG 6, FIGS. 7A-7B, FIGS. 8A-8B, FIGS. 9A-9B, FIGS.

10A-10B, FIGS. 11A-11B, FIGS. 10A-10B, FIGS. 11A-11B, FIGS. 12A-12B
and FIG 13. In addition, a single spare 19 area as shown in FIGS.
7A-7B and multiple spare areas as shown in FIGS. 9A-9B and FIGS
11A-11B can be fixed and/or flexible in sizes in designated areas of
a data area on an optical disk. Simlarly, the systemcontroller can
be i nplenented as a chi pset



having firmvare, or alternatively, a general or special purposed
conputer programred to inplenment techni ques and net hods as descri bed
with reference to FIG 5, FIG 6, FIGS. 7A-7B, FIGS. 8A-8B, FICGS.
9A-9B, FIGS. 10A-10B, FIGS. 11A-11B, FZIOGS 10A-10B, FIGS. 11A-11B,
FIGS. 12A-12B and FIG 13. Accordingly, it is intended, therefore,
that the present invention not be limted to the various exanple. em
bodi nents di scl osed, but that the pr i nvention includes al

enbodi ments falling wthin the scopé of the appended clains. 20
Claims 1. A nethod of nmanagi ng defects in an information storage

medi um conprising a  data area including a user data area for_
recor di ngldat adpdhed ofguanaging dafeets in apindpraiaen soragemediawmemprisingek t o
repl ace a dMQ% i i d
conprisingggggggpﬁg a dgﬁgg%EF?gﬁhaﬁ%%ﬁnggﬁ%?ﬂgigmg{ﬁ'e%%?ggﬂg&%gfect
entry froreptaaemert ik tatdptace 8 defesiddocketwmng irhibe dexfr det asmat thy method
conprising first state information which indicates a status of the
defect bl BCROr % status of the repl acenent bl ock for replacing the
def ect bl ock, mediagddsfeatltt vifclomiblios anehs Bné adtq ahes fromahdier data
recorded |n the defect Bjock or .the replacenent block is valid,

| ocati on PHBYHER FigResMmetian, disrdedact grtpriompaistre s atetorfqrmedemuhichn of

the repl agRimRt - Ha06kor tetdetdc MbhYor AREs tﬁ@feéﬁ%&ﬂélﬁ ibgﬁk [ r@plga%fgﬁe_
f ata recorded in

entry whose second state information 1ndicatées that

t he def ecdefpitbtdekosecendestate piferowatiem whishondicdtes wiethey dita decorded in thisangi ng
the first i rmati on or.,the. second state jnf.or i f,the
o ect " onidbdbock Bt HTBILARAbIELEEO AL L Fork Bl FBhE SR RSRE
have a defmeldbcdtiyn debinmdtional ehe repincknteatiblutly)g t he defect entry
corresponding to.the Ho Kk fron1hhe defﬁgt list if the block,_ is,

det er m ned not Sy peferorrsRonting fo ¢ defestieniry hgsp segond gtate mformation

recor di NO{nHRRAES HAEHADr3b1ARd & 1S dERAMIAKI R Ghe r@pMbdniedt bIBALis WAt ValfdOand
record data on an information storage nediumand read data fromthe

medi um and a ®@hgingthediptistale nfgrgeton evthe ervpndstate fireformdtion/of Bedlethst t

to read a (T | I [ . om
the i n or S pr bSOl HERTRbE SR Hlaq il W iye SRRl P ibiledd
state i nimrmmbiiag thehdefdut emidi aategmondingttathedblak feonddik defectliso ifthoblock
status of, epl acenent bl oc fqor repl acing the defect block, second
state inf lﬁl%ﬁ%ﬂ%é‘ﬁg%ti R ﬁi‘a‘fehtg? geéff’gg’y\ﬁﬁ‘ér‘?]’r‘fgtrlond ata recorded in the

defect block or the replacenent block is valid, location information
of the defect block and |ocation information of the replacenent

bl ock, t o?cer tAFSFORIIBY IEROIBEINE ERRFGHET FRIURTSING: def ect entry whose
second state in§QfMRid @k toirg%t@ 8489n b ﬁltf?rlgﬁrtig%‘ E}tﬁfa%é dRdivhDadd 8@k ect

bl ock or the replacenent b I's not va
from the medium; and

a control unit arranged:

to control the write/read unit to read a defect list which comprises at least one
defect entry from the information storage medium, the defect entry comprising first state
information which indicates a status of a defect block or a status of a replacement block
for replacing the defect block, second state information which indicates whether data
recorded in the defect block or the replacement block is valid, location information of the
defect block and location information of the replacement block,

to certify a block corresponding to a defect entry whose second state information

indicates that data recorded in the defect block or the replacement block is not valid, and



21 to change the first state information or the second state
information of the defect entry corresponding to the block if the
block is determned to have a defect by certification, and to renove
the defect entry corresponding to the _block fromthe defect [list if
the block is determined not to have tHé defect by certification. 3.
An information storage nedium conprising: a lead-in area provided in

an inner cir Cut'gfcﬁér%%(%ﬁ  firsPsth gﬂ%@é%logef%eeéc%}éﬂ%&eﬂal‘gm?lﬁnog‘lﬁ&efgﬁea%eée

ci rcunf erence; area
| ead- out aﬂa&omgﬁnﬂﬂgm@t}mblamkefthdaloakmc&aermmedmhmd adbfeatbgnd a spare

area to record a relacerrent bl ack to relac a_ def bl o
occurri ngcqrﬁf‘faﬂgnlfél fo Efgfoé(eg?ee‘if? CCh FIEC0 ingitqy ep‘?f‘l?&f f’a’éfhﬁ’ieﬁleﬁeﬁte
| ead-i n afQasthée BIFRK 1s&ietwma{edh8ﬁt%thaomedeffe@tq5y RAlflcdiion. Wherein t he
defect entry conprises a first state information which indicates a

status of the defect block or a status of the replacenent bl ock,

second st te i et her data recorded in

t he defec R{éﬂ{mﬁﬁlﬁgﬁﬁep aglgbr(rllia&? gﬁ%ﬁ% g\/h valid, location

i nfornati on ofa Iehcbudﬁéembvidbdmkarﬂﬂderlmcmhfemmce;nf ormati on of the

repl acenent bl ock, wherein ck. i eterm ned to have a defect

by certificatid adf"f‘utea“fail?rgi’ldgc[‘é‘taé‘ “?‘?if”(.’i? 8% 0or the second state

i nformation of, gatslekealspeell bytweer tHRIfANE ang ahd)tlfeh&dtﬁlﬂ?ﬁﬂéal ificluging@nged,
and if the block is determ ned not to have the defect

certifi catsehfiata aea t(d@ﬁ@étdata@ﬁé RPPHE aFea speshefidrigerlacamsat blp%w 1pRlace a
removed fg&ggtgﬁgqugu%ﬁﬁ it use@g% mgr&dn the certification is

performed on t corres onding to the defect entry whose
second st at e iandafeotdist IIIﬂVld‘ﬂﬂme.ﬁt ead-irhata, demprisieggrlemstoneadetdreerdet ect
bllock or the r l? rc!alg en&?t tgnt%(l:(onllpsnsgg atl ﬁrs?lstiatg information which indicates a
status of the defect block or a status of the replacement block, second state information
which indicates whether data recorded in the defect block or the replacement block is
valid, location information of the defect block and location information of the
replacement block,
wherein, if a block is determined to have a defect by certification, the first state
information or the second state information of a defect entry corresponding to the block is
changed, and if the block is determined not to have the defect by certification, the defect
entry corresponding to the block is removed from the defect list, and
wherein the certification is performed on the block corresponding to the defect

entry whose second state information indicates that data recorded in the defect block or

the replacement block is not valid.



