TI TLE OF THE | NVENTI ON | NFORVATI ON RECORDI NG MEDI UMAND
RECORDI NG REPRODUCI NG  APPARATUS CROSS- REFERENCE TO RELATED

APPLI CATI ONS [ 0001] This application clains the benefit of Korean
Pat ent Application No. 2004-37535, filed on May 25, 2004, in the
Korean Intellectual Property Ofice, the disclosure of which are
incorporated herein inits entirety by reference. BACKGROUND OF THE
I NVENTION 1. Field of the Invention [0002] The present invention
relates to a disc, and, nore particularly, to an information

recor di ngrnedrFumE RVERTNII ng/ repr oduci ng net hod, and a
recordi ng/ reproduci ng apparatus for re-initializing the medium 2.
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re-witable informati on storage rredmgmaﬂggases due to scratches,
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user v | hodlGie nb@nind Shidhby SRrdnde MeCi um [0004] In this case,
t he defect blocks registered i'n the defect information after the user

has re i [ O[] rr dust fromthe surface of the nmedium
can be ﬁ@?ﬁéﬂ@ﬁbtﬁg&dﬁﬁéﬂct ory non-defect blocks by disc
verification afg I Iy data. As such, when re- initialization
of the re-vvri1faFttiﬁ€HeOfitn @?Qnia“pr?on storage nediumis required, the drive

system [@edA" NTRESesah RGEntBABHE il diRSaf, mdlOsdffulahy, teaDihdahatRnar eas
of the entire rregj um or defect bl ocks rer%loster d ) n the defect ¢

i nf or mat BENANG AIEBHGh (REPIANOL SR PYIF NG pEhocy FEL? eNgnaff Ing-pRrParatus for
recor di ng-idfialiting trdefieeliim.bl ocks that are registered in the defect
information or in the entire nmedium and then determ ning whet her

t he bl ocks arle Restripgen ofdhe RelagdArtdi sc  verification when

re-initializing the re-witable information storage di ym can be
| nconverfOa] 7o niaiey of dRiReE8 & " AR RGEOTHOHSIRROE AU dnoreases due o

re-initiscratztes] fimgereets, londusk existing on the medium during use of the medium. Defect blocks
occurring while using the medium are managed by being registered as defect information, and a
host or a drive system tries not to allocate data to the defect blocks, but to record data in non-
defect blocks. As such, when the medium is continuously used, the number of such defect

blocks will increase. Accordingly, a user will desire to re-initialize the medium.

[0004] In this case, the defect blocks registered in the defect information after the user has
removed the fingerprints or dust from the surface of the medium can be determined to be
satisfactory non-defect blocks by disc verification after recording data. As such, when re-
initialization of the re-writable information storage medium is required, the drive system
determines defect possibilities of blocks in recordable areas of the entire medium, or defect
blocks registered in the defect information, through verification after recording.

[0005] The recording of the defect blocks that are registered in the defect information or in
the entire medium, and then determining whether the blocks are defective through disc
verification when re-initializing the re-writable information storage medium, can be inconvenient

for users because it takes too much time to re-initialize the medium.



SUMVARY COF THE | NVENTI ON [ 0006] The present invention provides an

i nformation recording medium a recording/reproducing nethod, and a
recordi ng/ reproduci ng apparatus to quickly re-initialize the medium
[ 0007] Additional aspects and/or advantages of the invention will be
set forth in part in the description which follows and, in part,

wi |l be obvious fromthe description, or may be | earned by practice
of the invention. [0008] According to an aspect of the present
invention, there is provided an information recording nedium
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| ocat ed defect.he newly all ocated spare area have been re- initialized
and are unusable as the replacenment bl ocks. [0011] According to
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[0010] According to another aspect of the present invention, there is provided an information
recording medium including a data area, wherein the data area comprises a user data area to
record user data, and a spare area to record replacemenit blocks that replace defect blocks
occurring in the user data area; defect list entries include status information of the defect blocks
and the replacement blocks; and the status information of defect blocks which are located in a
newly allocated spare area after allocating the newly allocated spare area during re-initialization
is changed to indicate the defect blocks located in the newly allocated spare area have been re-

initialized and are unusable as the replacement blocks.

[0011] According to another aspect of the present invention, there is provided an information
recording medium including a data area, wherein the data area comprises a user data area to
record user data, and a spare area to record replacement blocks that replace defect blocks



occurring in the user data area; defect list entries include status
information of the defect blocks and the replacenent bl ocks; and the
status informati on of replacenent blocks that are unusable to

repl ace the defect blocks is changed to indicate defect blocks that
have been re-initialized and have a possible defect in response to

t he unusabl e repl acenent bl ocks, which are located in the spare area
before newy allocating the spare area, being |ocated in the user
data area after re-initialization of the medium [0012] According to
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been re-initialized.

[0015] The defect list entries regarding defect blocks which are locaied in a newly allocated
spare area after allocating the newly allocated spare area during re-initialization may be
changed to include first status information indicating the defect blocks located in the newly
allocated spare area are unusable as the replacement blocks, and second status information
indicating the defect blocks located in the newly allocated spare area have been re-initialized.

[0016] The defect list entries of replacement blocks that are unusable to replace the defect
blocks may be changed to include first status information indicating defect blocks that have a



3 possi bl e defect, and second status information indicating the

def ect bl ocks having a possible defect have been re-initialized, in
response to the replacenent bl ocks that are unusable to replace the
def ect bl ocks, which are located in the spare area before newy

all ocating the spare area, being |located in the user data area after
re-initialization. [0017] Verification of sequential blocks nmay be
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[0018] According to another aspect of the present invention, there is provided a
recording/reproducing method comprising newly allocating a spare area while re-initializing an
information recording medium in which a user data area to record user data, and the spare area
to record replacement blocks to replace defect blocks occurring in the user data area, are
arranged, wherein defect list entries include status information regarding the defect blocks and
replacement blocks; and changing status information of defect blocks which remain in the user
data area after newly allocating the spare area to indicate the defect blocks remaining in the



repl acenent bl ocks; and changi ng status information of defect bl ocks
which remain in the user data area after newly allocating the spare
area to indicate the defect blocks remaining in the 4 user data area
have been re-initialized and have a possi bl e defect. [0020] According
to anot her aspect of the present invention, there is provided a
recordi ng/ reproduci ng method conprising newy allocating a spare area
while re-initializing an information recording nediumin which a
user data area to record user data, and the spare area to record
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[0022] According to another aspect of the present invention, there is provided a
recording/reproducing method comprising newly allocating a spare area while re-initializing an
information recording medium in which a user data area to record user data, and a spare area to
record replacement blocks to replace defect blocks occcurring in the user data area, are
arranged, wherein defect list entries include status information regarding the defect blocks and
replacement blocks; and changing status information of the defect blocks in the user data area,
and status information of the replacement blocks in the spare area.

[0023] According to another aspect of the present invention, there is provided a
recording/reproducing apparatus comprising a reading/writing unif to read data from and/or write
data on an information recording medium having a user data area to record user data, a spare
area to record replacement blocks that replace defect blocks occurring in the user data area,



[ 0023] According to another aspect of the present invention, there is
provi ded a recording/reproduci ng apparatus conprising a
reading/witing unit to read data fromand/or wite data on an

i nformation recordi ng medi um having a user data area to record user
data, a spare area to record replacenent bl ocks that replace defect
bl ocks occurring in the user data area, 5 and defect list entries

i ncluding status information of the defect blocks and the repl acenent
bl ocks; and a controlling unit to control the reading/witing unit to
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the userydat faphre@n@labRito Fédiace the defect blocks to indicate defect blocks that have been
re-initialized and have a possible defect in response to the unusable replacement blocks, which
are located in the spare area before re-initialization, being located in the user data area after re-
initialization.

[0026] According to another aspect of the present invention, there is provided a
recording/reproducing apparatus comprising a reading/writing unit to read data from and/or write
data on an information recording medium having a user data area to record user data, a spare
area to record replacement blocks that replace defect blocks occurring in the user data area,
and defect list entries including status information of the defect blocks and the replacement



initialization. [0026] According to another aspect of the present
invention, there is provided a recording/reproduci ng apparat us
conprising a reading/witing unit to read data fromand/or wite
data on an information recordi ng medi um having a user data area to
record user data, a spare area to record replacenent bl ocks that
repl ace defect blocks occurring in the user data area, and defect
list entries including status information of the defect bl ocks and
the repl acement 6 blocks; and a controlling unit to control the

r eadi ng/Ripcks:iang agantoling URBRIcpntEn! fhsdaading/wiiing yai i ngvlyzllogage the spare area

r e]: init it_@'ré—ihﬁ?ﬁzbﬁhd igfbﬁﬁa{ﬁ@h Le?%ﬂrd{(r@(}ﬁ?e“cﬁiinﬁ!@ﬂé’@diswlms iﬁfbme% laﬁtaék defect blgcks
informati of the ect S ang t r.epl acenent ocks, an
then r ecids FRA eﬁ”éet”gé’c’"ﬁﬁf%dﬁﬁ?ﬂ rSqug%ﬁsl‘:a%%E@@éi'ﬁ"rl ON OF THE DRAW NGS
[ 0027] These and/ or ot her asgects and advant ages of the invention

Wi || beddtEF BFS&REHION SHdTHPBAWEES | vy appreci ated fromthe fol |l owi ng

description of the enbodinents, taken in conjunction with the
acconpargeary drtust agFoftheMabsdtts dnti Gdvahtdgs af thé Pokntidh airaodrad agparent

recordi ng/.reproduci ng a r.at carding.t.o ap, enbodi nent._of .t he

b esent Rt roHD PeeBaEhi{Re PR b iRa Bl s BIPOG e g @h o

r ecor di mynjuastien with $e ascaaradying diawings of Witdvodi ment of t he present
invention; FIG 3 is a structural di agr am of a doubl e recording | ayer
di sc accor di fil>t!ds aklocksipwan ebarecordingRerrpduslg dPPAe ASGOEINg IRRG. 4 i s
a st r uctamimdintbinegrieapredentinténtionh; a defect list (DFL) according to an
enbodi nment he present.invention: FIG. 5 1is structural diagram
of dat a of a 15 1SRRG SiFoIRET A S1ie eping v e Spbetpd foing

i 11 ust r setmdeneat ofshe pregamavéndion;of the DFL entry illustrated in FIG

5 FIGS. 7A aifl 348, bhlcHihioR i ng?frﬁe&oiﬂegvr\%rdghqﬁyee?%hegc&rﬁdio%Ht ry of

bl ocks within a spare area't I's ne ocated In a'disc after
re-initimhogdimagt efiee RPNt B¥RWPH ng to an enbodi ment of the present

invention; FIFG. 484\ birdctiBalfdRighen stdataus aidefeof IFRDFALNadbrdingao BirbmBddimant
bef ore aIfI ocat i ng thﬁ new spare area to a data area illustrated in
FIG 7ASTFIe@eSB Y ¥ r ates status i nformation of the DFL entry
after all ocatfi;é@ it hetruvbvalsizgraen eirdaga of a DFL entry such as illustrated in FIG. 4;

FIG. 6 illustrates status information of the DFL entry illustrated in FIG. 5;

FIGS. 7A and 7B illustrate a method of processing a DFL entry of blocks within a spare
area that is newly allocated in a disc after re-initializing the disc according to an embodiment of
the present invention;

FIG. 8Aillustrates status information of the DFL entry before allocating the new spare
area to a data area illustrated in FIG. 7A;

FIG. 8B illustrates status information of the DFL entry after allocating the new spare area
to the data area illustrated in FIG. 7B;

FIGS. 9A and 9B illustrate a method of processing a DFL entry of blocks within a spare
area that is newly allocated in a disc after re-initializing the disc according to an embodiment of
the present invention;

FIG. 10A illustrates status information of the DFL entry before allocating the new spare
areas o a data area illustrated in FIG. 9A;

FIG. 10B illustrates status information of the DFL entry after allocating the new spare
areas to the data area illustrated in FIG. 9B;

FIGS. 11Athrough 11C illustrate three DFL entries when the status information 1 is set to



to the data area illustrated in FIG 7B; FIGS. 9A and 9B illustrate a
met hod of processing a DFL entry of blocks within a spare area that
is newy allocated in a disc after re-initializing the disc according

to an enbodi rent of the present invention; FIG 10A illustrates
status information of the DFL entry before allocating the new spare
areas to a data area illustrated in FIG 9A; FIG 10B illustrates

status information of the DFL entry after allocating the new spare
areas to the data area illustrated in FIG 9B; FIGS. 11A through 11 C
i |1 ust r aB&whish swicaies ablock may haeedafers aeqosdingsto ian pEbedimRE P! thejpsessal ¢ o
7 "3," Whleaton: ndi cates a bl ock may have a defect accor di ng to an

enbodi nent of i nventi on ustr at
S R SR A o P G A MRS
exi st i nglefant existiegdnya mewlodlataed speg @reavdereastiar resiof theaequesitial dbfettdocks
sequent i - ; ing to an
ontiod mint "ofUhdai2 88 s0eordhduo d dhubiafienit v AEER AGRRGE 19 10 BT
change in th@'cﬁﬁ_lﬁéﬁﬂ@ 13illestigin a ehangs inga Pldnenties fpat ha sisations ilusirated in
12A and A@8; 1Jal4#8-1284A through 14C illustrate a case in which a

starting addr f as ntial defect b ock ich an unk

Tength of -t hE GisraeiPERdiCHleliA aches il auiraidkeof et

area by deéast hloed ih ebab iamgnlalowpwngtha:tf @ datecis dltheg inttbe mreatbadrﬂmmser@bta
the pre 136d in
DFL ent rse}%(;gsm{ n\mﬂélbg @ﬁs%cgés}tﬁ ﬂg .a In ddljﬂ}]éég&rt%%e_teﬂﬁ&u %14C
and FI GS. 16)Eifa$1d5&630@hé5f3|”bwr@ﬁarcb§ﬂgellm BEk pritiesip the %'%b%’fﬁa!éj'"bﬁ%ated in
re-ini tla@gz1Mh@u§q #e.apgording to an enbodi ment of the present

T o SR i reg e R R R e S

wll now be
i nvent i anan embaoginest obfthepheseht imreationl. | ust rated in the acconpanyi ng

drawi ngs, wherein like reference nunerals refer to the |like elenents
t hroughout. The enbodi nents are described below in order to explain

the pressnfailmyBRSCRPTION DEfRE EMBObMENTS figures. [0029] FIG 1 is a
bl ock di agram of a recordi ng/ reproduci ng apparatus according to an

[0028] Reference will now be made in defail to the present embodiments of the present
invention, examples of which are illustrated in the accompanying drawings, wherein like
reference numerals refer to the like elements throughout. The embodiments are described

below in arder to explain the present invention by referring fo the figures.

[0029] FIG 1 is a block diagram of a recording/reproducing apparatus according to an
embodiment of the present invention. '

[0030] Referring to FIG. 1, the recording/reproducing apparatus includes a reading/writing
unit 2 and a controlling unit 1.

[0031] The reading/writing unit 2 includes a pickup, and writes data on an information
recording medium, which in this embodiment is a disc 4, or reads recorded data from the disc 4.

[0032] The controlling unit 1 controls the reading/writing unit 2 to write data on or read data
from the disc 4 according to a predetermined file system. In particular, the controiling unit 1
newly allocates a spare area to re-initialize the disc 4, and manages status information of defect
blocks in a user data area and replacement blocks in the spare area according to the allocating



enbodi nent of the present invention. [0030] Referring to FIG 1, the
recordi ng/ reproduci ng apparatus includes a reading/witing unit 2
and a controlling unit 1. [0031] The reading/witing unit 2 includes
a pickup, and wites data on an information recording medi,um which
in this enbodinent is a disc 4, or reads recorded data fromthe disc
4. [0032] The controlling unit 1 controls the reading/witing unit 2
to wite data on or read data fromthe disc 4 according to a
predetermned file system In particular, the controlling unit 1

new y alFttat es a spare area to re-initialize the disc 4, and nmanages
status information of defect blocks in a user data area and

r epl acengod3]bl toksnirallirghaitd pedleiea b agstaa contailerg 0f ®hddnmteaabo /&) 2ha 8
resul t er
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a radio frequency anplifier (RF AMP and a servo 50. [0034] When
recor di 1§03t aWHAN fererdipp datapn the,gis §'?e hosH/RP reggieas,Aagedetermined write

pr edet erdmwmmdwumhamnwﬁmaﬂar@uiaﬁstﬁng‘th@wna Besiandto tB@éys’tel’nﬁEt&iﬁi’lolléi' ibhe
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as pari ty.SRe e host ks, wfﬁcﬁﬁqﬁo\’&qeécfr@é@ dnhtfe &Q@ﬁr tclJ bl or%grrec\ﬁ’fﬂﬁecrﬂatd S

to be recorded on the disc to error-correct the data, perft or e

error coEFRENS §iEpT EYERStiNoReds %@E)&HWFHTQ*B a%%%fft’:‘&ﬁﬁ%%@@ %ﬂ i§@R error
wWhi ch | scofBetit bivek, a8 EHed GliddaBiteB kCRC C alack ih hesledstsiiinad a@tHob.e THORF bivpck

i ] ned e T 4 h d

02 PreRL R el RN rollie: BN i SETAS chE A8 bR

i ncl udesndlimes eakekpp. reaeds e RElsgnilfrassgitted from ghes? AMB O n dhe diseet. Fine
AVP 40 %n}o% ?ére?\fesﬂ cor:mﬁnd ﬁ@éd\é@fcﬁger{/ E&ﬁt%%rﬁth&%%@rﬂ%ﬁ}%ﬁm £ servo

servo control om the system contr ol Servo controls the
pi ckup d%on{r‘l’iét"‘re%%@/twieﬁij’H%{WU‘i'ﬂgt“”E2 [0035] In particular, the
system control |l er 10 nanages the defect status of bl ocks when a
spar e ar[@e3s]s mneattigulal thecgasterd comtrolleretli martaged tha idefgcttshetusthf blocks w36

The SYStﬁ%Q?eCé?EﬁlE:%WBEcicgteﬁf?@r’?& |aﬁ21rgPe\fn§9fscl4' st (DFL) entry of a

defect block 1Tnto a entry aV| status information that
i ndi cates _the _ﬁefect bl ock is re |n|t|a i zed
a

ossibilit
o LG riede]® e Seismesniolendd fenamsadare T er o atsdh Poek TR 5
entry orertrp@adhgstatds infd@atidntthat shdideiee ke deeatt blbektis fe-ipiyiebd and leeddr ess  of

the def ep%tssight(y?%ka Hé}e&, %o ntgo% Re ¥, %%g/wntlng unit 2 to write the DFL entry on the disc 4
when it is determined that a physical address of the defect block in a user data area,
established before the disc re-initialization, is still included in the user data area after a new

spare area is allocated by the disc re-initialization.

[0037] In addition, the system controller 10 changes a DFL entry of a replacement block 1o a
DFL entry having status information that indicates the replacement block is re-initialized and is
unusable for replacement when it is determined that a physical address of a defect block in a
user data area before disc re-initialization is included in a physical address of the replacement
block of a new spare area after the new spare area is allocated by disc re-initialization.

[0038] Furthermore, the system controller 10 changes a DFI. entry of a defect block into a
DFL entry having status information that indicates the defect block is re-initialized and has a



est abli shed before the disc re-initialization, is still included in
the user data area after a new spare area is allocated by the disc
re-initialization. [0037] In addition, the systemcontroller 10
changes a DFL entry of a replacenent block to a DFL entry having
status information that indicates the replacenent block is
re-initialized and is unusable for replacenent when it is determ ned
that a physical address of a defect block in a wuser data area before
disc re-initialization is included in a physical address of the

r epl acerfgagible Befeetinobiet seriiieduwberni is datesained thata physicaladiepaele raplagemest

al | ocat afbcRYhalisusaBrel 15 rbpuaéén?e?ﬁ Fn%rb aleQPtBetdr bilsh &d- malﬁanctnh@mw&éoﬂma
controll éﬁﬁg &ﬂan ges a entr a defect bl ock

havi ng ?%"rqfrﬁfJF?fﬁ’a’éai‘F‘é?a q &F‘c?ﬁ‘f"é%af? ﬁ@ad%?‘@&%‘e%&b@% reé”'“alrzam“
re-initiTueiDRGnEandIBS status thigrossarblie bel eésedbedinimoyedetalidated | ed when it
is determned that a physical address of a replacenent block that is

unusabl E{O? rﬁﬂéﬁﬁg%ﬁﬂémd c?}nt@frérﬂ ﬂ'fe%h&'ﬁe fhetpﬁ%tq)r Sdives 2 read command

relnltlalzatlon i nclu Sl Ca ress of a user data
ar ea af t'ém e Rest3s pae éVSéﬂf%@Pnit@“e&FP ae@&r@a inializgtion ngeded far fapspdustion; dhe
ghe _D::L r@éﬁlﬁg&/wm'gg ggihgelﬁﬁsaé laSerl U@(ﬁj{mrdﬂi&ith@ﬂlsd\l} Jdnd l@&tpﬁl@%ﬁ!’ﬂf@ﬁﬁmrﬂsﬁm{ e
et al e n ro 1.N 0] ost
TE 00 (Blele oy Mereping B R T PBAT IR i ToHRr AE ¢l pervofs e
control Ilm‘ornmhrpegrﬁabotutputlfnonttharaadmnmmmm@entofaorHFrSégmabdurtmmwdes The
readi ng/rﬁﬁduﬁ'téa%a%bttau‘?edqf&ﬁtﬁ erto FD:% %n& Q@egb §Enfr 10 tﬁ@gervo 50

outputs an I nfornation si gna ai ne by receiving t l aser beam
ref | ect edptainegdtomdbe BF signal OW@’OH@W% converts the information

signal output fromthe reading/witing unit 2 into an RF signal, and
provi deg004epdulret BEP sadanaintassnietmbdidated dea,[ERd sutpoaldataebtained BEP 30,

d e t
cont ror. AHhSPlIn £CC ¢E st Bhe A ARA el Tdefinld g 18030 .
data, arfecedgs fetseresicaasing e theyRF AMREA; anddhe epinraandiathesery control
correct Idafput forh bR ﬁaamaht&mem n&embé@o coii@1 SEth¥ Bickfd. ThE®BEtYES

t he sery nal 40, and the conmand for the
servo ¢ 555 m“%[]?ﬁﬁ? CPUﬁﬁ?{n‘HB W&*Pﬁ?cﬁ‘& 10, and performs the

servo control on the pickup. The host I/F 20 transrrits t he data
recei ved0®41bm A bie:cDBPO3e internationhiesordirtl médhon afcording to@otemnbedigentdighe

i nf or matd-Qianf iRERGcH Wil nBB 8k HERAR&PT di ng to an embodi ment of the
present invention will now be described. [0042] FIG 2 is a

ZL{)ICJ);;[ ﬁgﬁlﬁﬂif altqhe B@&r&ﬁy#arﬂéﬁﬁ%ﬁg%rsﬂblggeco? r%rlaggér |%c ggc%(r) w%l tQ%nt 0 an

embodiment of the present invention.

[0043] Referring to FIG. 2, a disc includes a lead-in area at an inner circumference of the
disc, a lead-out area at an outer circumference of the disc, and a data area therebetween in a

radial direction of the disc.

[0044] The lead-in area includes a defect management area (DMA) # 2, a writing condition
test area, and a DMA # 1. The data area includes a spare area # 1, a user data area, and a
spare area # 2. The lead-out area includes a DMA # 3 and a DMA # 4.

[0045] The DMA s an area in which to record defect management information of a re-
-writable information storage medium. The DMA is disposed at an inner area and/or an outer

area of the disc.

10



[0043] Referring to FIG 2, a disc includes a |ead-in area at an
inner circunference of the disc, a |ead-out area at an outer
circunference of the disc, and a data area therebetween in a radial
direction of the disc. [0044] The |lead-in area includes a defect
managenent area (DVA) # 2, a witing condition test area, and a DVA
# 1. The data area includes a spare area # 1, a user data area, and a
spare area # 2. The | ead-out area includes a DMA # 3 and a DVA # 4.
[0045] The DVA is an area in which to record defect management

i nf or mat[P@AS] of When edef@gtiopeutss &t &4 pedatermined arostchiggeeiasth aps ofthrdiBvA i s

di sposedjetrmMBtidnt? ¥hethéas am{e%a@%réﬂé&@ﬁvnteﬁe‘?@n Gind Tah@plﬁﬂeﬁfént blétk to

0046] Wh det th
trea i 'EHREeh & Bookia M ARt O BT 1o S27 O A BoE TS S bhs
to wit eepla@mmennblocknid naade ep haseree atdritd mekufacturera ph nttaliangkedgeads tHel datk
I n which,Lh el'hg%hgrg’ar%?%a&%%lﬁ%{vﬁ% doé;gg% H3f 1R Fi&heRls bR 1S RRFBIAS

and/or Tepla user a drive nmanufacturer
at an i rist"gdhd disthg st age of the data ar ea. The spare areas nay be
new y all ocated when the disc needs to be re-initialized while wusing
the di sq0047@04ﬂéfe@afaﬁaagenﬁmmgﬁmatmn thal isoecmiiddin tHel WA issompesetded DFhfor

t he of, a.DFL . f.or _defect .0l oOr i
e i ¢ 195IPeC PHOR e oos it stEH oS HAGT b BluBafegfino =
st r uct urstrugtfiretdhthedfatecarea.ea. [ 0048] The DFL is conposed of a DFL
header and a DFL entry. The format of the DFL will be described in

nor e det GMB]SU'hﬁ-:eDFLQQE:&nﬁpd@b& Bt 4 BFERGIIECarddQ Bt @ntrd. THOBAM! oflthe DAL Wil NY
condi ti rf} reals ui (Létot st .various r@ﬁu‘{dlng powers in order
to obt &T""BSW@ st ?q“reé V) Riprge vari abl es. [0050]
FIG 3is a structural di agram of a doubl e recording | ayer disk

accor di r§04% afhe witbp donviion test atehés ysed Selnst variausriedoring PGSR order to

Ref er ri ngidiPinEb&t péweﬁorrr@&%l% 88ta hAY fdriabiel.i ncl udes a lead-in area #
0, a data area, and a |ead-out area # 0, and anot her recordl ng Iayer

L1 incl in area area area

T Toosaping TESGsAR PR degan f AatheSRauol Warfun Bl Rt "
wri ti ng endrdintenboef thegesent ipgentiomnd a DVA # 1. The data area of the LO
| ayer includes a spare area # 1, a user data area, and

[0051] Referring to FIG. 3, a recording layer L includes a lead-in area # 0, a data area, and
a lead-out area # 0, and another recording layer L1 includes a lead-in area # 1, a data area, and
a lead-out area # 1.

[0052] The lead-in area # 0 of the LO layer includes a DMA # 2, a writing condition test area,
and a DMA # 1. The data area of the LO layer includes a spare area # 1, a user data area, and
a spare area # 2. The lead-out area # 0 of the LO layer includes a DMA # 3 and a DMA # 4.

[0053] The lead-in area # 1 of the L1 layer includes a DMA # 2, a writing condition test area,
and a DMA # 1. The data area of the L1 layer includes a spare area # 4, a user data area, and
a spare area # 3. The lead-out area # 1 of the L1 layer includes a DMA # 3 and a DMA # 4.

[0054] FIG. 4is a structural diagram of a data format of a DFL 400 according to an
embodiment of the present invention.

[0055] Referring to FIG. 4, the DFL 400 includes a DFL header 410 and a DFL entry list 420.
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a spare area # 2. The lead-out area # 0 of the LO | ayer includes a
DVA # 3 and a DVA # 4. [0053] The lead-in area # 1 of the L1 |ayer
includes a DMA # 2, a witing condition test area, and a DVA # 1.
The data area of the Li layer includes a spare area # 4, a user data
area, and a spare area # 3. The lead-out area # 1 of the L1 |ayer
includes a DVA # 3 and a DVA # 4. [0054] FIG 4 is a structural

di agram of a data format of a DFL 400 according to an enbodi nent of
the present invention. [0055] Referring to FIG 4, the DFL 400

i ncl uded08P6hFL NyBRaIdormetoniaie getestmagagament ptdlocksig writigryin [“@?O‘B@-] heddffber

Ih nf gr mat4 OﬂTﬁ@DFI@rST:h?EﬁJ;ﬁO lmmgamﬁd@fmebhm mumagwmto]E @ledt blot:]’fba/vllBEL
eader e LN L enti f.i e

o JgBsmen i = T 8t et bdS i Ra et iRk Bk A e 414
of def ecf umbdn:spsra/hlwdhawtntmheemmemnsabm speie, bltmkmanﬂemummer 416fof blgeks| e

spare b'v@ﬁ'&ﬁzosébl@ﬂ%@&f 415 of non-usable spare bl ocks, and a nunber
416 of ocC a possi bl e defect. [0057] The nunber 412 of the

et 1 es WO gl HaHELE" {4 {6 GoIRPOY ARkE MO He O e RO IER EarumbsT
bl ocks hADEL betdes havppigaietzd: statug ihformegiloa drelivatig thatalelest hindkk havesbesp sepbaced

ar ea. %tﬁﬁé%%—%glgﬂ % W4ﬂ1§a%hn% def ect bl ocks w thout the

repl acenen "of DFL entries having defect
status information i nd| cating defect blocks w thout replacenent

bl ocks i[fP3Bhe Bisdtuabsr &3 of fcistact h'ﬁ%(swuhﬁéﬁheﬂnia@rnephtéoqksdsa%s 8 fper

bl ocks dﬁDﬁL@ﬁtnééﬁl@vmm&m fdtudDhlorraation ireicatiraydendt bldedsattho i r@flatdment

i nformat] on i le cat i ng bl ocks that are usable for replacenent anong
unr epl a@éo& B %c?@@‘ﬁ{ Fhe spare area. [0060] The nunber 415 of the
unusabl e spare bl ocks denotes the nunber of DFL entries having

defect d0GR9Ls Thermsimbat 4o thedisable spaje BlogsieneirmtheavEber Al SbFaEphaving

repl acengict 4508 %forMQtfcfﬁﬁrllc%é@ﬁl% Bbexe fat ik UshSle P dpRacaiea-anloR§ Bddepidbe
nunber ossi bl e defective bl ocks denotes the nunber of DFL

entri es%jror‘fﬁ'\;/lnﬁﬁe ®¥f%status information indicating possible
defective blocks that are not yet verified as defective anong the
bl ocks i[A0G0he Threanumbat 4i1eaf e unpeahgR3patEloddF derntesthe huratrer DDFI entdes

col I ect 'Hé@m&fjef@ﬁlstﬁfkt|ﬁfbﬁ§dtl9ﬁ¥ﬁlﬂi‘89tlr@@ld%ﬁé thed 28 Uﬁudaﬂlfe%r'?@élédé&entré?\%gd' ng
various bl 01: The DFEL entry list 420 includes a DFL entry #

a DFL eﬁ{nfesp q&e@biocks in the spare afrea.
[0061] The number 416 of the possible defective blocks denotes the number of DFL entries
having defect status information indicating possible defective blocks that are not yet verified as
defective among the blocks in the user data area.

[0062] The DFL entry list 420 is a collection of DFL entries having defect status information
regarding various blocks. The DFL entry list 420 includes a DFL entry # 1 421, a DFL entry # 2
22, ..., through a DFL entry # N 423.

[0063] FIG. 5 is a structural diagram of a data format of a DFL entry # i 500 such as
illustrated in FIG. 4.

[0064] Referring to FIG. 5, the DFL entry # i 500 includes status information 1 510, a physical
address of a defect block 520, status information 2 530, and a physical address of a
replacement block 540.
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422, ..., through a DFL entry # N 423. [0063] FIG 5 is a structural
di agram of a data format of a DFL entry # i 500 such as illustrated
in FIG 4. [0064] Referring to FIG 5, the DFL entry # i 500 incl udes
status information 1 510, a physical address of a defect block 520,
status information 2 530, and a physical address of a replacenent

bl ock 540. 12 [0065] The status information 1 510 is information
regardi ng a defect status of the defect blocks in the user data
area, and information regarding the status of whether the repl acenent
bl ocks i[A%5he Eipstavsiriognatioa 1&3%& igformarign eagatding 4 9pfest sials ahthe defeg

W I be Hil@ks hitheckar BatAare, ardGhfainhatib@fcgardigtihe statfiebeiethet heréfmcement
[ 0066] The st%'us informatio

2530 .s. informatiqn.regarding.the
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usabl e. dataildaiertwithbgfe@nte/toifi@iccat ing that the disc is re- initialized
in the status information 2 530 of the DFL entry # i 500, w thout
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addi 1 orfePpEeTeREbIasks in iBe PR RisaETS Prables Ap Sy, P e pTicalklg At inéidisgdiyes
t he bl odkitiginedvhitlehstattihiafottaitani2s3 of the DFE @oindie d500s withelut gaing theugh tieus

recor ar gy 4T PR Fin Eicafing 7 08 el b1 6t Rrqmec
syst em kawiskly. trrrsition, dheistates Infasmatioar? 339-of HietDRhianinsdl | 506 thecblegkionpdisha

pr edet erfd BRL isAFBY McoRibd AaleBad the BRI TSHMaBén indiBging keiscRd begf@r d the
data w t_hQutﬁ:gm ng thr,oua%gan add -Wwite proce

Qul itional. read-npdify: S,

Coen 11 I e Sherretasin e &hes Hedlegn thiaeion S o ARt AP SR BV BAY of
t he bl ocke diftihdsteenes-aitializetieandrsb ¢an patsd erotdtermiviedtdnaunt di datelart te rest of
recorded, | 1.S.4.N i I . i i
5501 o <o Dottt Bk Bata Wbl o tBoloh ah 2B RORY Hoaidi iR vy tBs
r epr oductveo i thedwarerinroand in reeed fetetiea nedetesnined areg efj thieblocka Ayrthermere.
gul I[ Og gthae gﬂﬁlvg%yﬁgﬁﬁkgof@tﬁgﬁg@déﬁ éecgmefwi tﬁé EISM} it ﬁ@alaﬁa&i iefhe ts@mrsﬂe _hoslt

. 4 . | cCal a [ €SS U 0 e del.ec oC | S Sl Ca
i o9 WoTpR A 53 & SaUP Sicaing ke s Yot ot BUSIRd phe" Ao Bt B ca.
and t he gahysindautpadairesis hbd @ iofectine, ampihas sulietata dvlaothkck messaglysi cal

addr ess I : I t block is located in the spare area.
[ 0068] #ﬁ@e\ﬁ%{eﬁ{}[ahgﬁrt%?ébstﬁ%ﬁ%@gt atus information 1 510 of the DFL

entry # 1 500 illustrated in_FIG b5, . ) ,
[0067] The physical address 520 of the defect block is a physical address at which the defect

block is located in the user data area, and the physical address 540 of the replacement block is
a physical address at which the replacement block is located in the spare area.

[0068] FIG. 6 illusirates the status information 1 510 of the DFL entry # i 500 illustrated in
FIG. 5.

[0069] Referring to FIG. 6, the status information 1 510 includes five states, "1,” “2," "3," “4,”
and “5."

[0070] Status information “1” indicates the status of a defect block with a replacement block.
In this case, a physical address of the defect block indicates a physical address of a defect
block in the user data area, and a physical address of the replacement block is a physical
address at which a replacement biock that replaces the defect block is written in the spare area.
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[ 0069] Referring to FIG. 6, the status infornation 1 510 incl udes
five states, "1," "2," "3," "4," and "5." [0070] Status information
"1 |nd|cates the status of a defect block with a replacenent bl ock.
In this case, a physical address of the defect block indicates a
physi cal address of a defect block in the user data area, and a
physi cal address of the replacenent block is a physical address at
whi ch a replacenent bl ock that replaces the defect block is witten
in the spare area. 13 [00711 Status information "2" indicates the

st at us d0074] detatns infdroationVig'tindicatesdhe elpluaobneaiect blorlowihou mreplacemense,
a physi glek afdRiS 880k phydRaCRIRES otheBkediBIbCK R Eﬁte@a ghysﬂapﬂdrég df gss

of a replacement block In the user data area. St at us
i nf or mat'RIFemgnt ki'?ﬁ&i"b‘éi?é'%‘a’tdﬁ@ A%t us of a possi bI e def ective bl ock.

The possible defective block is a block that is not yet verified by
error cqeo7Rtt i Biauainfeemationc@icdicagesthe siatnh eha passibeskidRivesiigphallse prssible

servo Silngh iR AEHBGNAL CE DMty LBE] CdrRalch ebeRPBLRGNaDU!

has a possi bi e verl roug
error c@?‘?@éﬁ]:@iﬁ”aistoéﬁeme@@iadﬁ afg datatstad Ayingtdigs vefficalian, or serMNiRPsbuE Bde? a

physi cal o@dﬁiﬁt@&ﬁa @ffect B sipieRas to)e0RkfiddtRloGgH &tfor aorrdw@i ek reafdihgHataoh
a p055| defe tive

St ar oo ihe Giefie O o3 aFeddoeerne YA ool oBFC oSk 4 Bficaladienbnte

bl ock i mpotdide defactive blaclclaut hasindtlyeibeeaseaified. physi cal address of the
repl acenent bl ock indicates a physical address of the usable block

anong unp@Rf eperfRRonBhadisatddthé Qﬁtu§ Bﬁé @sa%reei@plat{eggaﬂflﬂloo‘ﬁtlﬁlih'é%gare

information "5" indicates the status of q %% QU? ace

in the aéeﬁar‘%t%eae 3 RiveiFA §d‘?!§§9e° the pplgasment Dlackdpdicaies PR 2 bross &F°

r epl acenmnisable®ivck amdng@ivesd replabyraert dlocksdd theaspareafresan unusabl e bl ock
anong unused repl acenent blocks in the spare area. [0075] The status

i nf or M $A) " starus %{Frmﬁﬁ?ﬂ 5§ndiéeﬁ'§g fi@%tﬁtug Id?ar?ﬁrﬁt%&b?e %fplagerﬁ globﬁ‘intttmae

user data rea, tus I ntormati on | cate
status GPaBIaEacdn this werR aghupieal addgss of [“I?O'?@fceﬂ?é“ @9% t@cat%%?htﬁiﬁt'on 2

530 is n@abreks biumtunatsdi bidtkRhfang Gnuded trepldcemebbistRs i thd dpargkired. i S re-
initialized if the status information 2 530 is set to "1," and the

di sc i ST F r eTHeer usailtfog'ﬁ%igaof I2S tidp‘.’:d md%fa{e%}rle gt?thl’s Bi‘ ﬁldd?(g inztﬁé ?Qerf' dat'af

t he stat nf ornma status Informatio

2 530 |§lr965ét\d the stags'infgrgiatien ‘aa@%d Bsingisats theesiatpsoftbipskpindiasrargargd e
status information 2 530 is set to "1," valid data is not recorded
in the ljbersk STHeGatldiafolhatiok 21536 idreeMust@tadin FIGab | e dor e[xékﬁﬁié’,]th&ﬂl%is ra-A

and 7B Iirlngla"lligetzd’ iffjltlﬁg sfalatursn-i"rifgrpn%tlgr]; o B3P %gﬁb np aahd%:é‘ dlgcnig h¥t 18! nlt%lllge%kgr :!a (s

spare
after re-initialization, if the status information 2 530 is sei to "0." If the status information 2 530 is

set to “0,” valid data is recorded in the block. If the status information 2 530 is set to “1,” valid
data is not recorded in the block since the block has been re-initialized. '

[0077] FIiGS. 7A and 7B illustrate a method of processing a DFL entry of blocks in a spare
area that is newly allocated in a disc after re-initializing the disc according to an embodiment of

the present invention.

[0078] FIG. 7A illustrates a data block in a single recording layer disc which allocates and
uses a spare area # 1 before disc re-initialization, and FIG. 7B illustrates the data block with a

new spare area # 1 allocated therein after disc re-initialization.
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area that is newy allocated in a disc after re-initializing the disc
according to an enbodi nent of the present invention. [0078] FIG 7A
illustrates a data block in a single recording |ayer disc which

all ocates and uses a spare area # 1 before disc re-initialization,
and FIG 7B illustrates the data block with a new spare area # 1

all ocated therein after disc re-initialization. 14 [0079] Referring
to FIG 7A, the data area has only the spare area # 1 all ocated

Bl ocks 10070 BTG PadBRi ke Padur AR th s 4R (e BLiRen

The bl odkch@Bsitte spactedfreac# 1 lahd akisardtatensa. Bloakp (12 2 rad i@ htecebordan atﬁmlemde

the defect bIo The e | ock that does not

oo acoriite el ety ot Sick Big RodedtBlork kel 2 oienentRog rqnbcg he”
possi bl edestet BI6EH. Vidie Bloek &) is[EQRER] bibtkGhat ABed Adt Hael Alepacdnidht Bidéiato Aphite
when the defect blocks still exist in the user data area after disc

re-i ni titae Aofagtibiogk Wirdnodkid isarpssiblerdefestivelagkl i s al l ocated in the
data area by disc re- initialization while using the disc in the

present [pbswe. FlbO%MLstB@ésaﬁé #4189 afel whbthe HBieci¥ibekE BN dx@8inQfie tdeedhh arl
01 with the re t he e reglacerrent

bi ook, | 3T SRR GURRER: WrP S O SerLPES ddrrbeatp e s 1R oF s DFL
ent ri es ihitializatipnsthdlé usng theaismirt the preeertt ktate. possi bl e def ect toget her
with status information that the blocks 10, (Z, and (r) are

re-ini t'[ﬁbGﬂEdRef[eﬁ’ﬂé%] F|E|I B, Iﬁ"ﬁeh!nbé@ﬁﬁ@ﬁl@&( ®Wﬁth§ﬁéﬁ‘rteHF§cérﬁgn?B[BB@ 'tl'%rbld%f(
the DFL entry before allocating the new spare area # 1, according to
this ent@dﬂﬂ?@mtttheoﬂeplamnqnt bleeiaand the bleck @hyitht dpasisibledisfest are eeanverted into DFL
illustr i

of the Eﬁ%s h? i gf) %ﬁfoé{ﬁ%oc a‘@ﬁ gfﬁj gR[}é dg%é,d% etgtrbg Wﬁir‘ @{a{ﬁ% q&hgﬁ%b%ﬁﬁ%
to this kedsed, @rand&P atere-iniiaizagnt |nvent| on to the data area
illustrated in FIG 7B. [0083] Referring to FIG 8A the DFL entry
for the hhagk fig 8&u[Eéir%té‘s'tﬁesétatﬁélHo\‘méﬂo'ﬁto?fﬁ]e'LﬂtL%h% béi@re aII&aﬂﬁgfthE héw

block GL is'the defect.  block wt pl acenent ta
i nf or matSP8Ts ae3 € 1.5cordigg t“"f's'e"E’OB'HVBFQEHTQ pé%ﬁ?ﬁb'@‘éenﬁ?” E%’@e dBB&E82 pl ock
i's regi shstradd asFIGOK. KIGOEHIs 2 vichf SHeadtaiss infofrodtion of 08 DEL ehtﬁy a@t arto@aﬁ'n@"

IS!sn;:ﬁet i ﬁi&{( g[galﬁ'%cl?g%kl %1% %’r%gttég‘n erﬁqogé:een'éro'nt %Sr%(sﬁ(n lan'?C %on h[o the a%?a ared

|nfornat'ﬂL@HatﬁdifBF|§e7tBto "2," a phyS| cal address of the defect block
is registered as "0010100h," and status information 2 is set to "0O"
si nce t heoghyf eRéfebnhQﬁkF:GSaA R DIEIntry Soritid BibaklD 7afe first &HES liktB& e da. GO

is the possible defective block, status information 1 is
Since the block (D is the defect block with the replacement block, status information 1 is set to

“1,” a physical address of the defect block is registered as “0010000h,” and status information 2
is set to “0” since the defect block is not yet re-initialized. Since the block @) is the defect block

without the replacement block, status information 1 is set to “2,” a physical address of the defect
block is registered as “0010100h,” and status information 2 is set to “0" since the defect block is
not yet re-initialized. Since the block @ is the possible defective block, status information 1 is

set to "3,” a physical address of the block is registered as “0010110h,” and status information 2
is set to “0” since the block is not yet re-initialized.

[0084] The DFL entry list illustrated in FIG. 8A changes into a DFL entry list as illustrated in
FIG. 8B by re-initialization, which newly allocates the spare area # 1.
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set to "3," a physical address of the block is registered as "001011
Ch," and status information 2 is set to "0" since the block is not
yet re-initialized. [0084] The DFL entry list illustrated in FIG 8A
changes into a DFL entry list as illustrated in FIG 8B by
re-initialization, which newy allocates the spare area # 1. 15

[ 0085] Referring to FIG 8B, the DFL entry for the block Gis the
first entry listed in FIG 8B, the DFL entry for the block GOis the
second entry in FIG 8B, and the DFL entry for the block 3 is the
third eri0885]i nRé&bEng BEIG. $%tf1¢35135u"eﬁ1try fmthecbﬂpcm s theiérstmtry bgted in E4C.8Br

the blo "

oy e S pEL bun 16nd B6en BiS P skoch s p 1 sekdlGhe bECHAR] 63 Rtk @
ang ?t ?tlslﬁ\eitmr}‘dfynﬂ?h‘\im &8, (ﬁtat@sfvl\ﬁfoﬁﬁé,tloﬂgtof th@EDFfL@Etrféh&Jrr] biemﬁicss @O®b aﬁd@
an C) are a S ch I ndl ¢ State ave een
re-initi2f ko’ Fg(ﬂ’é@f‘ '”@a?a&?“hﬂﬁéred’:?f*% £ B’PEH‘!R%I é° I$&f* dat a
ar ea af tigfialidat®e, drﬂstamstmfainnazua:ﬁ ponthaDEL pasiss ol e bibekaTrt 8y andBoark all set

Therefore, e to record data. on the blocks, the bl ocks
pref er afPyl," ¥ VWH‘HU\[,H\%W" atﬁ'é%’é?%% Fqnye- "Etﬁ‘g{ﬂdd be checked for a defect

by the disc verification process after recording data on the disc.
[ 0087] Thes6dt aAsisuchsthedefattiboakoin tteansr data drea aterdise de-indializatiori 4re phgsible

bl ock i %e\‘é%%,tﬁ&% m%fr 616, wﬁ&t\ﬁdnﬂ&{ lﬁh@cdﬁi @attélan iHRfoRScRE tHeWlooks Bleferdly,

DFL entr%/ i ndi cat es disc has been re- initialized,
by re-in QLIQQI"PTZW%QSSFH% shpwd be ghrekad it 3 defeqi Py ipediscoRrifisation Regess gfter 1+ ¢ o

i ndi cat ged¢did@ingl@dtaon thecieded in the bl ock has beconme invalid due to
re-initializing the disc. [0088] FIGS. 9A and 9B illustrate a net hod

of pr Oce[ﬁgéggt e@m@%ﬁgf HIIO d¥ath1 2tll1le8c‘fskt8 b@‘cﬁﬂg@d Oslpﬂ"n %P%R %ﬁjg%@gﬁc (l:ﬂo ?ﬂ& ng

new y al ter_ re-initralizin
to an ewﬁ@amﬁ@tﬁtusoﬂfomla?élob?@é@ﬁ@ﬁ-ﬁ(}@h@ﬁ ‘8 which irglgptes thrg digpdias been re-

i1l ust raﬁiﬁ%ﬂlzé’d datainhhiofl thddigk. Sﬂhﬁgfaﬁjsrnﬁﬁm{aﬂbmgls| RYBM'db FrlicMitkdidata
c re-initialization,

[ t
gndolg?Geg@%&idl 'y E@tﬁo&? 5%43 W?nggﬂe"g"cﬁqlﬁéﬂ fwwﬂ"zé?gsf%%%% pare area # 2

allocated therein after disc re-initialization. [0090] Referring to
FI G 9A [0@88]at BIGS eaamb3B duatptetaaetbphoidrencesinga DFapntecd blogkstwithined n,

and they Q@taﬁ\e@tﬁ% héw YRSl Mane i8¢ MR fERiiHizhoaRddise 4261ingad an ar ea.
Bl ocks (r (c) are recorded at the end of the user data

area, a WB@Q{@@‘?@' ?%E'B'Y?iﬁ'ﬂnl n the spare area # 1. The block (r)

is a defect block and has a replacenent block to replace the defect
bl ock. T0esd! okl A lustiatesa daisf back ibd siogle rdvatdingdeysr dist whigly @llogates and

replacengpt 5 Q;IJQQ Kreh @ 1 50268 tRiIEEEM alt] B&KoB iEraldls MKdata block with a

new spare area # 2 allocated therein after disc re-initialization.

[0090] Referring to FIG. 9A, a data area has only the spare area # 1 allocaied therein, and
the data area includes the spare area # 1 and a user data area. Blocks @, ®, and ® are

recorded at the end of the user data area, and block (@ is recorded in the spare area # 1. The
block @ is a defect block and has a replacement block to replace the defect block. The block ®

is a defect block that does not have a replacement block to replace the defect block. The block
® is a possible defective block. The block @ is a replacement block located in the spare area #

1 which cannot be used to replace another block.

[0091] FIG 9B illustrates a state of the data area in which the spare area # 1 is reduced
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(c) is a possible defective block. The block GO is a repl acenent

bl ock located in the spare area # 1 which cannot be used to repl ace
anot her block. [0091] FIG 9B illustrates a state of the data area in
which the spare area # 1 is reduced 16 when newy allocated by the
re-initialization of the disc while using the disc, and the block (1
that was located in the spare area # 1 before re-initialization is

| ocated in the user data area after re-initialization. Al so;, a spare
area # 2 is newy allocated in the data area, and the bl ocks (r)

(c), and"”(etf')”et"’f’!eﬁ logaiadkbyThe erieitialization|ob the lise Wike using taa disefage ée block @

re-initighivalidQrdd fe |s?9t§fﬁ% tﬂ 1”beE$'|’8 re-PRigEAtGH i8 Rctlted in thO0&2 Hata area _
e OCKS

Referring to Fl

t he useraqﬁéfed”'ﬁﬁﬁat'O“bé‘l‘sBr%sﬂaéﬁ FRAF P i‘%’ﬂlf é'l?ﬁate‘gk”éh‘? &I%‘F aﬁ@cﬁ'}gﬁhﬁ ‘H‘éc"s
spare ar.a@? ard @ thetrwer@lotaibd inahd Fsat Had ardaMeioierini@gizafon tahelocdiddia ks
(r), (c), (1% are changed into DFL entries having status
mfornnt?p(‘}F?alr% ating all the blocks (r), (c), and (c) have been
re-initialized, together with status information indicating they are
unusabl €0092] r Bpfeaiog efG. 98, if taxolodks Gy, ®)j Efndt®e:vfﬁ¢l’oﬂéfe (rithe wher dhta\eees
locat ed Ierf'ong.he %lgﬁazaﬁon ar, mc]udeémqﬁeg rr%glt#l 0argte rleI @E{lz‘% p,rbﬁ_ ?n?r? 0?919

in the usSer a area’after 1 Ni

bl ock O biecke ﬁh@mm@w chamyed o DR ehtaes Irrq:ylrstsaatthfpmnampmmmcaﬂmg all The

i ndi cati t | o 7 has been .re-initialjzed, .together w.th

Lot ot ks BS @ RS felkiRn B Re ot Beh B SHBN O e imews
10A i | | ugt uAdsaBletdrassicaindst. ilmédh“trmt it B8 btk 7hvhlofrkvae Richted heth@ Egare area #
al |l ocati ng{ﬂt he pnew, s e areas # d # 2

ar
i 11 ust ral BRIC®RE ﬁl‘t@'za@&‘ 'Sa{?n‘&“qﬂl'@hellﬁﬁ' A4 s P%Eiré%‘“ﬂtﬁ%za@?"htaﬁ entry of the

[ m:j or mat hiegk (’%ﬁs dhargddfhio ernFn_lyelnai h@rngadéahwaﬁormloh Imﬁzcamy tB@Blbekf @eedesh 1
and # 2 to t a are i utrate I n Referring to
FIG 1 d&'”"ﬂ%‘fée‘gﬁge@ﬁ‘i"f’@ FPys ip 8“?}|°86ﬂ£’ e i %ast%?sg P'PSP ®htry listed
in FIG 9A Since the block (r) is the defect block with the

r epl aceni@093]bl bEk | OAitlastrates ithef tatwminioonation jokthg @FL eotry belqre alpcplingshe agw

addr ess Qfd digagdef Eﬁé# ?kootﬁg d4td afRGIUEEREEM A& 9A08dd PROME illustas ﬁ{ea:,rtdﬁs

information 2 iIs set "0," since the defect block is not yet
re-initigerpygn °§Pﬁ9§'—?W@’ Elf‘leb%“@c%tw thesnec"‘f@affeﬁ’%%st# bF"E‘ﬂ:’W Qe H%tétarelahe
r epl acenmntralebiockG g8.at us information 1 is set to "2," a phy5| cal
address of the defect block is registered as "0010100h," and status

i nf ti 2 " A uSi t
B e
status i &ﬁmthabioclfl@iﬁs the de&eitl?'ldicm WitB thie laplpdfanmm:a]bcladﬁm%orofatlmmblslsbno k"
Si ncet b BIOUEH SE O 8 el i g e we BOTBbOGH! dna e ifbrriaion

is set to “0," since the defect block is not yet re-initialized. Since the block ® is the defect block

without the replacement block, status information 1 is set to “2,” a physical address of the defect
block is registered as "0010100h,” and status information 2 is set to “0,” since the defect block is

not yet re-initialized. Since the block @& is the possible defective block, status information 1 is

set to “3,” a physical address of the block is registered as "0010110h,” and status information 2
is set to "0” since the block is not yet re-initialized.

f0095] The DFL entry list illustrated in FIG. 10A changes into a DFL entry list as illustrated in
FIG. 10B by re-initialization, which newly allocates the spare areas # 1 and # 2.

[0096] Referring to FIG. 10B, the DFL entry for the block (@) is the second entry listed in FIG.
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[ 0095] The DFL entry list illustrated in FIG 1 OA changes into a DFL
entry list as illustrated in FIG 1 OB by re-initialization, which
newy allocates the spare areas # 1 and # 2. [0096] Referring to FIG
10B, the DFL entry for the block (r) is the second entry listed in
FIG 17 10B, the DFL entry for the block (c) is the third entry in
FIG 10B, the DFL entry for the block is the fourth entry in FIG 1
OB, and the DFL entry for the block (c) is the first entry in FIG 1
OB. Status information 1 of the DFL entries for the blocks (r), Eég:),
and (c) 1@BethaDFLseiry fonthe Blotk @hib te thifdwiitng it 6. 10BathetDd\enby tor Hiedhislels

st at us- TBIEn SR e PERBTRER, n Mo hEfnd Ol I B P, 10m

St a re-rnitialization,
of the tﬂtﬂwlﬁfofrﬁétion (1 @f thedTU ehttips @i the bidcks @e@ taad Elart all llel:itcéﬁ, iwhicht hat
t hey have

en re-initiali e res t.he def ect
fpei s A e Y Ry e W@ﬁ%ﬁie%mm
bl ock. &tﬁﬁsu]sformétmn Ra\tllnldﬂlndlﬂ:ateéthé it ¥ lee- fmn‘hlizsatldirobf thb elobtsa®k®OandsEseé
to "3," A 0SS
ot or AR 1SRG Bk ey AR ot Bzt aaf e PR s of bt i
r epl aceroirek movexcte theoluegion of & ﬂrhysmaladdresmf tioef replapdyesit blatk. Riatueisorodtionhe
def ect hl 7 €, d
single Beoggrﬁdllj I%ngQ'I? }or'ﬂ!%dﬁ Igck'@‘#usteﬁ 3 gﬁ%@hﬁ%@ﬁnﬁﬁé B%Sg)glﬁ{joéggie ubI e
recordi rs@auhsayfennamnse is 4e0@OB] ar @pm@e:slgudd@ssreftth@ceptaberaememlempvesl to the
def ect a series wll be described
now Wi tﬁécgﬁ e(?fe%l C él&ﬁa@ﬁ%g%ir%qﬁ%f%g 15C. [0099] FIGS. 11 A
t hrough 11 illustrate three DFL entries tatus i nformtion
1o o005y 4p ok, opsitib oS r@éﬂﬁf’m%@r%@@gi YqBfEe £Ut o et
FI G 11 nfethe sppligsaavadbulde iebrdgtaygr difc.a singl e possi bl e defective
bl ock. [00101] Referrlng to FIG 1 1A status information 1 of the
DFL ent rUOQBE S@BroF&silng metifd ?Q sed(qfémleﬁaéf@? b‘dﬂ@m%[f%i’kde’i@%y odtA4En 8 series

def ect, ica ress o i_ndi cates a physi cal

addr ess "B‘qu CRReg SRy VathdipiEReq 1o & 1GP- d‘dﬂthr‘éﬂgﬁﬂég information 2 is set
to "0," which indicates re- initialization is not yet perforned, and
a physi qansgaiddﬁlesmmthmugreulcathatramtthrbb OFk entges wiganathestatis agormatlgr'1 is set

whi ch i ndi lock. [00102] FIG 11 Bis a
vi ew of Qg w&tgréjglé(%@ Fggjle%etgt bl ocks WI t h a known | ength
of a p055| bl e def ect. 00103 Referring to FIG st at us

i nf or matlP®HWOL B 11Ads @)F—“'Ewé’ﬁf‘ Legtngeisa Sﬂr@'e @Ss'b]ﬁﬁﬁf@ﬁt'velbrli’ﬁl‘cat es the

sequenti al defect blocks nay have a defect, a physical address of a
def ect HO®IOH] Referring to FIG. 11A, status information 1 of the DFL entry is set to “3,” which

indicates the block may have a defect, a physical address of a defect block indicates a physical
address of the possible defective block, status information 2 is set to “0,” which indicates re-
initialization is not yet performed, and a physical address of a replacement block is registered as
“1,” which indicates the block is a single block.

[00102] FIG. 11B is a view of a DFL entry of sequential defect blocks with a known length of a

possible defect.

[00103] Referring to FIG. 11B, status information 1 of the DFL eniry is set to *3,” which
indicates the sequential defect blocks may have a defect, a physical address of a defect block
indicates a starting physical address of the sequential defect blocks, status information 2 is set
to “0,” which indicates re-initialization is not yet performed, and a physical address of a
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indicates a starting physical address of the sequential defect

bl ocks, status information 2 is set to "0," which indicates
re-initialization is not yet performed, and a physical address of a
18 replacenment block is registered as "5," which indicates the length
of the sequential defect blocks. [00104] FIG 11 Cis a viewof a
DFL entry of sequential defect blocks with an unknown I ength of a
possi bl e defect. [00105] Referring to FIG 11 C status information 1
of the DFL entry is set to "3," which indicates the sequenti al

def ect btpladementyiodhas/regigterhsifascd, whichndichteathe drigited thegfeqeentiatidetact bl ock
i ndi cat gg,cRg Starting physical address of the sequential defect

bl ocks, status information 2 is set to "0," which indicates

re-initializatiqn is not t rfornmed, a a si cal, address pof
Fopl acedBHoAD) ol Aol PBE =8 & Shmaile sRisR RS A & iR Root
t he | engf h pofsidldeefesequenti al defects bl ock is unknown. [00106] FIGS.
12A and 12B illustrate a part of sequential defect blocks with a

known | gfgkioB] OhetetiR§rodaEeqt, &XUSnkd@alidh 190t RRMBBL Ml ACRt RI3SRALE ar ea,
wher eas 't he remai nder . of

th ) t he segit}Jﬁeyntlal def ect bl ocks EX{ sé/% |p a(
user daticaiesdhessayriichipfecbPlarrsdrrRYddea Aefee @ PR CAladeisst of aieRt PR
[ 00 193 irReda?arsrei sigtiigopHysical addrbss tfiﬁmﬁu@itiakﬂe&c#bIdckt;,l'malus]ihfo#n&iomﬂié]s?h
possi ar. Sel ea. e
Fofect oF Qb e MRLABL 1N L ARG el b YO0 AR08
sequent ireplacgateathlodylivielisteretias aspredetérmined dale §Ehgisinchedengineaithenl

def ect hlQedfRaldefccR BRRisAPKndiO1 000h. " [00108] In the present state,
when the spare area is newy allocated due to re-initialization, a

i i al f bl i S.. d.in.th
PP ocar dibobh ruBS Ea ingfep iRt « Padl Seabuelblstipsts ik Al il o
area, adghe didfersexigiingdh & nevAy Bloca2B sp4re @@ hdRedsahe fenginder FItI@ setig@jtiaby
w | ' he . . . :
new'y a cﬁeﬂe%%l A8 okibE PP &tk %%iaeafcwglggR)g%ﬁgecnf(ﬁsah?ﬁﬁ%ﬁhé—pr@%%{[ w#er%)an.ar e

included 1 n the spare area, whi ocks # rough #

5) are ipcluded in t ser  dat rea. As w ll be described |ater,
The i odREIoT Feonpiic BR; sotE Bodisf L utmihtiouth aisRate Blos)

i ncl udedeguertisily dispeseddatha vasreiatanmya. SThd defdvapecka #detheayh # &ndth alpessible
bl ocks i i . [ .
bl ocke tsmerin feSeqldhfa R byd o hetich 5fERs BT et BFETBRbe
change ishowmas t90F1098kri es fromthe situation illustrated in FIGS.

12A and 12B.
[00108] In the present state, when the spare area is newly allocated due to re-initialization, a

portion of the sequential defect blocks is included in the newly allocated spare area, while the

rest is included in the user data area, as illustrated in FIG. 12B.

[00109] Referring to FIG. 12B, by newly allocating the spare area, two blocks (blocks # 1 and
# 2) are included in the spare area, while three blocks (blocks # 3 through # 5) are included in
the user data area. As will be described later, the blocks # 3 through # 5 {i.e., the sequential
defect blocks) included in the user data area may still have a defect, and the blocks #1 and # 2
included in the spare area become replacement blocks that cannot be used. '

[00110] FIGS. 13A and 13B illustrate a change in the DLF entries from the situation illustrated
in FIGS. 12A and 12B.

[00111] FIG. 13Aillustrates a DFL entry of the sequential defect blocks as iliustrated in FIG.
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[00111] FIG 13Aillustrates a DFL entry of the sequential defect

bl ocks as illustrated in FIG 19 12A, that is, the DFL entry of the
sequenti al defect bl ocks before re-initialization. [00112] Referring
to FIG 13A, status information 1 of the DFL entry is set to "3,"
whi ch indicates the sequential defect block mays have a defect, a
physi cal address of the defect block has registered therein "0001
000h, " which is a starting physical address of the sequential defect
bl ocks a mat i on tes that

e i i Bt ate PELFoY ) ke seiee dhee iaebeo B AR R eoe of a
repl acenent block is registered as "5," which indicates the length
of the d8Q1&ht RefkrridefoddE. 1HA0shys If@ORIB] 1 F it DALy lid 363 tor ‘St” vhizh DFL

entry ofig; ﬁﬁesﬁﬁé@&jﬁ%h@a\ dé#é‘ét Sl%&k Rhﬂcﬁé%e %%lefggﬂf Hﬁws%fa%dké%fs 61 e detdeBiock

that is, entr uent 1 al

re-ini t|*h’*ﬁr%%%"‘?re‘i’ﬂhe[e@bﬂ@‘)ﬂ]oo%f\é'?'? k) SE%tmmvS'q%de@%éﬁH@r%ﬂ*ﬂerﬁ@'&siggt #
3 thr O;Jgﬂbdﬁs itamgumomameﬁandadeetodef avﬁibh lridl&ﬁﬂe@dﬂdrel-lmlélhﬁldd&eniot@&t ahar ea
even after. re-ini first, DEL_ent the
Frree ool Bid A8 PRAoERe} o Bl rastehl ol fRisielea A A whit rofiies o
t he def gbe !ebd;tbokthe#efJBJenihﬂidefgmbiﬂCES may have a def ect a physi cal
address of the defect block registered as "000101 Ch," which is a

st ?r ti ntqoo)magl cial 13ihiRee aOIf)FII é?@ry%ﬁiﬂé%&ﬁdeﬂilal d@f&@t%goclaél %lhl%traféﬂﬁ‘t H@b
i nf or ma n r I N CL |.zaltl on as een
per f or rre{?% LS &hebheg?'?fﬂl"f Hﬁ(f?%‘éeé‘t'aidl tﬁ kﬁg‘érrf@t‘ﬂ't'ag HeR  registered

as "3," which indicates the | ength of the sequenti al defect bl ock.
[ 00115] [0®ii4b| Befkesing tolFIGntBBythe, detehi kitcka# & threghutie #ith A ppérdlesdriec ar ea

after repdikich 'wﬁtlhb %@ér'd@f& ar@af &ren Lhe r§ ﬁ'ﬁ%ﬂﬁtl@ﬁ‘g tﬁe,wirEth@Felntr? Ml %Sthe first

illTustrated in sec entr i nf or mat I.on
1 set tdP L‘Se””y\ﬂh? %tﬁ“‘? w&nr'@a@ %?ﬁtou ﬁu%’&ﬁi‘ é‘dﬁﬁ‘éé Fé“e %efeé% '?}Qc'ﬁsr#f%‘F‘WHQr? Hn 2
set to riiay hawb ia@lbfec, adhywaew(jr@s iohih ideflettzotdck Gspidiersd he®00 18 0k Owhieldis a

?ggoiog g%{igagﬂgg%g 15 s{eﬁﬁ)erﬁgiemetc telgckgcsl%?tus E%'{rﬁét%r %dse?ﬁ “q, whlgh
whi ch | indi¢atest rewmhzajlnubaﬂab@nmbd@rmedsar@tamyswﬁl efdrass 4@ r@!@@mentiolm

whi ch i WQETJI%Fe@%sr:?”WHbﬁ |haibété§ﬁ1b%gm§the%&urbnﬂﬁrdfe%m&bk and a physi cal
address of a repl acenent b ock regi stered as "0001001 h." The

bl b M,
inal o cBvvER: PR o o4 et 2 b 5ol of e Sp R Benant B b
even if ttadneeqoethlatibm@aﬂ thsldtlystrateti iveF16ptiBe Tae eecond @Fi_ren’ay hasetplence.
[00116] F%tloﬂ'ﬁlé‘etttgrﬂj"‘\%h?ﬂﬂ&ci% H‘Eﬁrﬁ@éhﬁ’%ﬁl 5@%@ 1r|f5} %é?toSHaWhﬁcﬂg

address of sequenti al nomn
def ect 'gd"atweﬂmﬁ'aifzatt'ﬁ@ hapeges P&Ff‘é’ﬁ‘egra’tdr?em\)@'é?' agdees of a Feplacement block

registered as “0001000h.” The third DFL entry has status information 1 set as “5,” which
indicates an unusable block, status information 2 set to *1,” which indicates re-initialization has
been performed, and a physical address of a replacement block registered as “0001001h.” The
sequential defect blocks in the user data area can be shown as a single DFL entry, but a DFL
entry for each replacement block exists even if the replacement blocks in the spare area are in a
sequence.

[00116] FIGS. 14A through 14C illustrate the case in which a starting address of sequential
defect blocks with an unknown length of the defect is either in the spare area or the user data
area by newly allocating a spare area according to an embodiment of the present invention.
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area by newy allocating a spare area according to an enbodi nent of
the present invention. 20 [00117] There are two nethods to process
sequenti al defect blocks with an unknown | ength of defect through
re-initialization. [00118] One nethod is to verify predeterm ned
blocks fromthe starting block of the sequential defect bl ocks by
"verification after recording," and generating a DFL entry for each
of the verified blocks depending on where the bl ocks exist (i. in
the user data area or the spare area) after newy allocating the
spar e arlB@l117irhHierg are two methods ip@reoeseepaberniakaefast blpekeavithian gnknown length of
per f or meglieciebubh rd-ihitializgtighet er m ned that a block in the user data
area has a defect even after the spare area is newy allocated, a

DFL t di t.h t j
ot or i 1R BE PR Pob <3 FeriFbEEdR s dboke iy BBl ik boddortel
bl ock datefechidocka bigthetiiicatien aftegresbidingd and\bererating & DFhenisy toc kadhref theeverified
newy al d&ﬁé&&%&.ﬁ@&ﬁﬁ@%é bﬁoéﬂ%ﬁétgo 4164 tﬁe%saaaéea éfeéi 61 {RE bparéaleh)atter

entry havin ormati on I ndicating e block 1's an unusapl e
repl acerﬁ?i'ﬂy peseing the sprgiatsee Tbat is.dirrd vef"fleeﬁen a%?fd%q@rqf@ &eqeépmeﬁe@%f
t g have i déteinedd, tha alBidck @nthe Msd‘ﬂﬂtﬂa@@eaﬂ‘ta@faw&felcfé\?h ABéritenspargiredtsinegly
t he cenent. .
{01157 SEerEr R b ety G Bkl RR A R Sub Bkl hRo R
a st art ithgblackdices sotdiave & Hefesteg BERental of deftienk doeoukt se¢¢t0é2f9tr@18’t¢rew Afso,
al | ocat g, ﬂ[o?ﬁﬁrﬂ% @%ﬁano&ﬁ@& sda?e bl RNeleNfinsd B'Hald'd def@&dé 95@ oftfy HalRg

sequenti al Is Included in the spare area

al | ocat i Sjus 'Rlerpatign lreﬁawe the plgckip P@H@tséP‘ﬁ]r?Fé%feﬁ'PB@@kfsr’SW?tﬁreé’t it the
bl oc kdatbzdohee G niried gotad dBRSSdaAs®, d BEOSITG thadnglstaiub eormetidrfindiehtingine,
according ta.th

n_res S£ntry is regi stered.
When the %?né?l ?%5 %ngggepgecemgt%go% Serﬁ’?DtF tefect blocks is
included in the user data area after_allocating the new spare area

the ori gPRHIR] Dinotharmeihodds ineeneraierid2iL aairy depasding g8 whares sitingasdress of

i ndi cat 'tﬁ@séq@entlaﬂdéféc@bbél@stlé affer ey RERALIRES §Rrd®Rea.l Bhal Rl whéttthe afgielgi n
st at us |nforma

t at
ol oot iAol e Pechent2l B8 bRk S LBRAGUR g e 4% B lolRig i
unneces spate ar¢ag ackdatechingd biodks dropracsiatirgg Mbnkrat the starthgrag deas arecuenotded and

above nﬁtﬁéd \%é\ﬁéjd gh@%@&@x%fog@e(\t@rﬁéanbﬂ eshifa fd#%‘éhﬁ"y |S|F€B{§r Om : ﬁQe

sequénti a leank nown, e ran
phySI c al Stagtngy asieleess of tp Beavepia) defeal bloskrds Bslydest mtﬂweuseééﬂje ﬁ'teaaftertﬂ"ww

""} t hha RAS ﬁé@&@ra%eqﬁe biginal beeentryas mAintairdl] Ziee, batud if@meis |ﬂcﬁéat|n@he%‘n
| t he tus

tl
ber f or et G oA qPR PP oretts Gotendhied T p b LA R A e e RBPER: g
t hat re-statug infaimatiat ||rdmat|r_tgare-1rhm:mtpe héobewaperfermedtis oretmindiedhe wnretessary
status 'r@gcﬁ)—an@iFy'-vQﬂe grocegg'vﬁ]e‘r‘}‘reéorcm% d!\?asﬁ{ t'nQ ggoJeQnJh‘ﬂBﬁed blocks by the hostin

the future. However, if the length of the sequential blocks is unknown, the range from which
physicai address to which physical address of the sequential blocks with a possible defect has
been re-initialized is also unclear, even if the status information indicating re-initialization has
been performed is indicated. Therefore, the status information indicating that re-initialization
has been performed is not included in the status information 2. This will be described in more
detail with reference to FIGS. 14A through 15C.

[00120] Referring to FIG. 14A, sequential defect blocks with an unknown length are disposed
in the user data area. Even though the length of the sequential defect blocks is unknown, the
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detail with reference to FIGS. 14A through 15C. [00120] Referring to
FI G 14A, sequential defect blocks with an unknown |length are

di sposed in the user data area. Even though the |ength of the
sequential defect blocks is unknown, the 21 starting address is

i ndi cated as "0000100h." [00121] Referring to FIG 148, a new spare
area is allocated to the situation illustrated in FIG 14A. After
allocating the new spare area, the size of the spare area is reduced,
but the starting address of the sequential defect block, with the
unknown et aofasais indieatedps 'ARO0IAQYT" data area before newly
allocating the spare area still remains in the user data area. In the
current [08i21yaRefening &1 FIGei4Mhe ne\tvaparia agpadsialioested ofthd Siwatediuenatdin FIG

def ect b1j49\0i5\§ M%}!B%!atibage%%lﬁrns %ar ngmte%ze O?EH?OQ e aFéa 1?% HCSe%rblH easté?hr @a

it is assufre seuntla ect sareasoint
dat a ar easidregadf thﬁeeqysmiaédefegt blogk, pyith dfesunkdovecleatiol thegivas in E@O@leqafﬂr@

1|4|C alt Sqatelfdré Hé&l&@i’lo%ﬁu tﬁ@%é@ﬁé@sﬂlﬁ@ﬁaﬁ& InQﬁ@GS%iddétQ aldae Irsthb Héﬂ'én@n
| ustrat ed

ter % ocatl % %re ar ea,
si ze of FHA08pHeE ﬂéﬁ%%""i‘%a 5510518 seasgti Efegti’éﬂci‘ EIP‘ g 4oees 'ed‘ﬂtht he
sequent iramaide fnethé usdr datkisres, it i dshenedthaansdoeagiahdefdrabloviasre alsd ineheuser
dat a ar &er Bk 98 AENSDA LRSH ADL LI EBAG AT ea | S Il uded 0 the

spare area. e curren srnce’the starting address of
t he sequentlal defect bl ocks with the unknown |length is in the I__pGre

area, i tl09RZhsEGP elpailustintesdarweRRricArearlipeaied ls|t%$4t§a%ﬂné"q5?ﬁafﬁ%@
s]par e ?rm meﬁalrme@% ne@¥phi¢ dréa, ﬂfe%ﬁ@%fﬁﬁldlgﬁfrﬁ QFedi .@gﬂérged lgd ﬂw‘éi‘t;atdrﬁr%
(0] errtor eritmi n 1 N 0, e m ne ocC
Ot ort 1 adteat of e Sttuar @ btEy Bk whifgl e 1sbn P BRE khE L RE Bad s
FI GS. 15%fdve oesgli allds@liridl theisgaradrea i indhaied é the sipiFe aeat in tbe carrent $iwation,

si tuati qfjgel tﬁiﬁ%ﬁeéﬁ 3¢ thgI : enti4t é&f@ét%'ﬂﬂ:[?s \ﬁlﬁﬁhe Lﬂ%&ﬂhenﬁ{iﬁ? indRA

|IIustrate ?/ e sequenti a ef ect ocks ore_re-
i ni tial iSPaE BeR ihassumed that the §@quaﬂt&ﬁ defpctipfocks arg i the arpIo 8P riddhe PiHg

5\3 FIhG e%go(}\,[s pt;rb@tss@j dcﬁérarngm 1h@f?esﬂ;:ttsoéf peRermiplgl v mitatdn !aﬁer&@cio(;cglﬁg 13, "f
| C Nnal cat es 0S ecLl,ve | a ress o a
dof ect HTEEETTe DEBRSTI o s e ol BE o Sy RLOeTsEBbefe det ect i ve

bl ock, status information 2 is set to "0," which indicates re- '

i ni tial i[@8t33bnFKEs 19dihravenSpdikstaitaealanan i R Lries dnihe silmlieasliusiratgd in
repl acenmak. MaslougRs4c.regi stered therein a predeterm ned val ue "FFh"
to indicate the length of the sequential defect blocks is unknown.

[00124] FIG. 15Aillustrates the DFL entry of the sequential defect blocks before re-
initialization, which is illustrated in FIG. 14A.

[00125] Referring to FIG. 15A, status information 1 of the DFL entry is set to “3,” which
indicates a possible defective block, a physical address of a defect block indicates a physical
address of the possible defective block, status information 2 is set to “0,” which indicates re-
initialization has not been performed, and a physical address of a replacement block has
registered therein a predetermined value “FFh” to indicate the length of the sequential defect

blocks is unknown.

[00126] FIG. 15B illustrates the DFL entry of the sequential defect blocks when the starting
address of the sequential defect blocks with the unknown length is included in the user data
area after re-inttialization, which is illustrated in FIG. 14B.
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[00126] FIG 15B illustrates the DFL entry of the sequential defect
bl ocks when the starting address of the sequential defect bl ocks
with the unknown length is included in the user data area after
re-initialization, which is illustrated in FIG 14B. 22 [00127]
Referring to FIG 15B, the DFL entry remains the sane as the DFL
entry of FIG 15A, and status information 2 also remains set to "0,"
as described above. [00128] FIG 15Cis a view of the DFL entry of

t he sequential defect blocks when the starting address of the

sequent [8012dkf Beferring BAHS: 168 thetDhe entikisawins thengae asdhe REL efercd! FIG 15

spare arfa staifsti®bmiaBon Dhlkb AdnhalidtdeOid, 0,4 ddichifedidobist rated in FI G
14C. [00129] Referring to FIG 15C, when the starti ng address of the

sequent i fect 0ocks w |_er re
area, a [%Egg q y1 élasis Ia View. C{fé D Lenérgg % %ugﬁ@ég?cg%\q%%éw#& tﬁ@&ar}? y@
pr edet eratidregel ofdh@me@tfat @efeqt ébdfsdrvlthghe wnw@@mtb isnineledediin be kpare awm

the stardgeng. mlﬁ’éjngét%ﬁswrﬁéh [Ehlﬁstﬁa?élﬂﬁ’?b qhcdefect blocks. For exanple,
when there are two defect bllocks in the sequentl al defect bl ocks

after v ng .t he e fect. bl nd it is rmne
Sor 11 o dbipdl e B T, Bhatiho SBhudaddntuo Bitrbetid FE hEbES s
bl ock i ghawmknows &bt ebrbismkt,he spare alBE| a BAlt enteyds egisidrédmcording do tha reE“mTSDf

15C are Jeﬁﬁfn@?%d@ghmlhgd)lﬂig&ls aﬁér%orcﬁv@hé‘g%dé%ﬁn ﬁécﬁbl&k@ ﬁlhﬁ’é §t§rt|ng

illustrati re-tnitla accor to an

enbodi nﬁ‘i’ﬂreéﬁ ok the sqsuerliahdefeqi blopks: 58T efe0BE3 VheRBEerare iy CieEPCF*Iﬂ@kS isthe
the dis Cse&uénﬁaﬂo@@éﬁ@lodka aﬁé}@eﬁkymy me%)éaaee.ﬂmeféctt&mS tdng itSy/EdterMined by

controll er, e.driv ) eives a initialization
commnd eHi s GBSO PG W T PR A (G Rb
r ecei vedyo Difre estyiss anilcstated @ FI6r 15[Daralrégirteartdts a new spare area in the
user data area (1602). [00133] Next, the systemcontroller 10 changes

a DFL er[bﬁ‘bGOPCIeIG"Sd'I 6Warld0 6BNe ﬂdv& é}%& HIQ8tra0hg & RRthoBRAFANBLIRAg AMisc
det erm ni n%gmget er a E%)I‘tl on |S to be changed is a single

def ect A% fo ansepRed ‘?“éP”B%?@E"E”tB‘P’%'QE (1603). If it is deternined

that the portion to be changed is a single defect block, the process
nmoves orl08131ppRefaringe AIGOWBA, Betdisc i$ loades! i theaking systen andibersibg sesiem al

def ect tgoﬂﬁ;éﬂlﬁ 16 4¥h ér%@%?sﬁerm?éﬁ%§e@£ nggret iﬁltléliz%on%%nﬁ 160"[* ust r at ed

in FIG 16B. 0013 I'n operation 16 he system controller

det th k | ded th
ot e 1163128 WAGR ik S ldgealion ?20"5? ?Se@&%" Persysieognidia ﬁaﬂgcaﬁ%m

spar e arse@ew spare area in the user data area (1602).

[00133] Next, the system controller 10 changes a DFL entry according to the allocation of the
spare area by determining whether a portion that is to be changed is a single defect block or
sequential defect blocks (1603). If it is determined that the portion to be changed is a single
defect block, the process moves on to operation 1604. But if it is determined to be sequential
defect blocks, the process moves along to @, which is illustrated in FIG. 16B.

[00134] In operation 1604, the system controller 10 determines whether the defect block
included in the user data area is still included in the user data area even after allocating the new
spare area.

[00135] If the determination result shows that the defect block remains in the user data area, a
DFL entry of the defect block is changed into a DFL entry indicating it is a not yet verified
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[00135] If the determ nation result shows that the defect block
remains in the user data area, a DFL entry of the defect block is
changed into a DFL entry indicating it is a not yet verified 23
possi bl e defective block, together with status information indicating
t he defect block has been re-initialized (1605). [00136] If the
determnation result shows that the defect block does not remain in
the data wuser area, it is then determ ned whether the defect bl ock
that was included in the user data area is included in the spare
area af tRassiple-defectvedliqckdegedier wvits gglus iffoonatiar indigating dhediefast pipeidias Gpen
resul t shovgaibéptictd)e defect block that was included in the user
data area is included in the spare area after re- |n|t|aI|zat|on a

DFL d i
Dhat St helopfen e Gt Sanf RR0AE Rt A bReR il o e 8 ' "
i nf or mat ssnareadi is dten Wigterreingdwirdtizdr itheadefeshblhcicthisoes lrp:éldéd)mrt’eeluqelaﬂa‘r)area
[00138] ihuced it Sl RbAGRIRIiBAR (B8, 1 o unusable for

repI acenent 1n the spare area IS 1|ncC In the user data area

changes WOBR' DhadrspPetianpud Gounuht e Abew hogk DAL BrpS Greny o eer ™
i .ndihcaz | detja area issndudedtin mesparaer[eafai‘tademmmmbe, adieff Learttny wethb Idefekt Hdchisg
P o e S T Ay PRGBS Bl S L1 PRl B i
det er m nd¥aius Wirmatioa inslinetingie-initalipatiop ham hean ﬁeﬁor@é‘dﬂﬂm i al defect

bl ocks, the process noves on to operation 1610 (as shown by (r)) as
shown i njooT3sE. NéﬁBuhdnm fehl@cab@Beblotk thinds sRQusia tor adplademetttin rhb@ﬁm ardatis

is deter, th | of t entr Si
ot oot VA HE RS e A e8P ST R Tleofo R s convoter
sequent i Hl Cl‘@n@@ﬁoﬂ)@- ehwty oE thie vepldse mekidlagkiintio a DIEhem indieading it issa aatyet

i nf or mat @ PpdabivleBree fRIURIK hRhg RhiPEHRis 'wi?oan'&f?orHﬁcﬁéatrﬂ&P@mﬁél%t[dnsha% et
to "1" after allocat] ng the new spare area, which indicates

sequent i 2e"BPEUREIRBPE) been re-initialized, and changes a DFL entry
of the sequential blocks into a sequential DFL entry (1611). A DFL
entry of [00188] s eqbepdsedt whith gmskaion n 603 dmelmiines thae theeattipn &l beoodwheatl ispar e

area is &g@%ﬁﬂw E&o&s%lf:f;%@ésr J&Qbﬁ?&é}&%%now AR &qw?rmd@%?é%wn in

bl ocks (1 en a portion of he se ral possib ect
bl ocks MG 1. Udte case @fhee weentdmmmbledss we.rdleermlhed weeteériickelengfi ot the

sequent i gl ARGk ibie dbféﬁﬁdé%?o@kcémbélt}@wﬂ?l@m?.al | ocated spare area by

al l ocating the new spare area, sone ncluded in the wuser data
r r i n r he | ocks i ncl
?ne? hg g[Bg‘[tIZﬁan tﬁg case 0 %ugrt\tla?possrgﬁé defectlve tﬁocli(s watr?ta Enownbler?gqfh Sstatusc uded

information 2 of the sequential blocks in the user data area is set {o "1 after allocating the new
spare area, which indicates the sequential blocks have been re-initialized, and changes a DFL
entry of the sequential blocks into a sequential DFL entry (1611). A DFL entry of the sequential
blocks included in the newly allocated spare area is changed into a DFL entry indicating
unusable replacement blocks (1612). When a portion of the sequential possible defective
blocks is included in the user data area, while the remainder of the sequential blocks is included
in the newly allocated spare area by allocating the new spare area, some blocks included in the
user data area are processed in operation 1611, while the other blocks included in the spare
area are processed in operation 1612.

[00141] When the length of the sequential possible defective blocks is unknown, one of
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area are processed in operation 1612. [00141] When the length of the
sequenti al possi bl e defective blocks is unknown, one of 24 nethods 1
and 2 can be used according to the intention of, for exanple, a drive
manuf acturer (1613). [00142] In the case of the nmethod 1,
predet er mi ned bl ocks beginning froma starting block included in the
sequential blocks are verified through "verification after
recording,” and then, according to the verification results, a DFL
entry of the sequentlal bl ocks i s changed (1614 That is, accordlng
to the vesthedsdand@rran&gypedsaccoringdeijadnentian ol fop exannie @IivR e agiser
user dat@smyea after allocating the new spare area is registered as
a DFL entry including status information 1 indicating it is

defectlv I f.e t i F ' .

't cat 100hol T8 BEnE eyt Gboer@inlch'Ri Suddhly ol £ Bafing pgek
veri fi cdedlysiediretbe Becwenmahélog@cﬁn@mnfladl thixlugb kegritioatioruafied racardingi @neh Bhgh.y

al | ocat eg:5BR & tﬁé eé’nfﬁﬁt%n IrEteid, 'afDF@_CEntW oﬂhpgéqugﬁﬁar Yiotkd & éﬁh?\éﬁ (%1341 US

information 1 indicatin e or uhusabl e acenent ,
status i HRbERLEPERI P ‘ihﬁ dgfé‘&?‘f%de%uﬁ%ﬁh%%ée”“Ble%‘??“? Belugeq in As usggdata area
[00143] dfter slloeatibg st rehv spae a1®d i oshistered bs & DEL smajrumlmdadtmé(mtmfmmhe 1

sequent Iu%lcal?l'l@ﬂ% B%L enocf'lhgg ggoésq)le ctk-,l?gctﬁ?? taq.u%tlr?fo%{a?g? E E%&tlr@thﬁrcﬂ% ng

t he spare e °&
into a dequeninitialzed) biek, aDﬁerlemtOrtpe vexélsajm rRputish itte aeh@enm@lsbﬂwbﬁ lnt:lh@ed in

bl ocks 45@ n@v‘t[? QlochtBd st%g@ gre'a\ '&ré |B§1ti‘ﬂ§@l5y QBFI@el'?tFyQﬁcludlrfg sttEh@s |ﬁ1foﬁ=ﬁéﬂoﬁg

bl ock of the sequenti al ks 1s I ncluded | ocat ed
spare ar@dicating “$9§’ eafgé]DH%B etrF%l%"efT}?B blarkes. ao S{aﬁé 'TJPW@E%“ %F‘Q'C?WEI IV n
t he spari@en&s-ializadd a DFL entry regardi ng the sequential blocks is
changed into a DFL entry indicating usable or unusable replacenent

bl ocks %gm%f quhé EaskBf fhE' %'d%n.f fh%%ﬂalb b%k%%@@?% Rﬁaﬁfbuoc}(se%maqéjéagn

[00144] ‘Acco ove- descri resent vent | on
re-initithg Hsar ﬁgtaér% 9§t§r Q'Hﬁfﬁkﬂgﬁ"e SPRPRIFh G éfeétﬂ’ rqgﬂ’l"tﬁ‘ﬂﬁ‘ﬁﬁ@ﬂ”%ﬁ"?%ﬁt
recor di nfhaffddantd AGeduehial bk DFL Qlﬁlryt A&u @hmtgahat tegest@f the Biokksdre aBbi on
process .i

PLor ooy inghudbtlit i Una el Tt peia B bt eial ookass aplodsdp g

def ect |nesdy alintatgd spaeare®-tiimagsuakd thahthe rdst oidhg blpcksewe inpliddddh ihesparen
can be 01, dhy a L A REarafl i selborkBRich el Raldsli B DFRny Rlicdling

defect st entry ata 1 s recor Is Set
to "1" wisekle Pé’é’ﬁﬁsali"?l pr@é?@e'éﬂoéks aesordinp e yarifisatiop fﬁﬁu't%oeﬁawwf@yst em
knoms t hatordligg.i ni ti ali zation has been performed, and, even if a host
i ssues a

[00144] According to the above-described present invention, by re-initializing a disc through
managing defect information without recording data and then verifying the data, the re-
initialization process is quickly performed. That is, by indicating re-initialization has been
performed in status information 2 of a defect list entry when re-initializing the disc, re-
initialization can be rapidly performed. Also, if the status information 2 of a defect list eniry of a
block in which data is to be recorded is set to “1” when recording data after re-initialization, a
drive system knows that re-initialization has been performed, and, even if a host issues a
command to record data on a portion of the block, predetermined data is immediately padded in
the rest of the block without going through a separate read-modify-write process, and the data is
recorded. In addition, the drive system immediately transmits null data to the host, since the
data recorded on the block is invalid, or a check message can be transmitted when a
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command to record data on a portion of the block, predeterm ned data
is immedi ately padded in the rest of the block w thout going through
a separate read-nodify-wite process, and the data is recorded. In
addition, the drive systemimrediately transmts null data to the
host, since the data recorded on the block is invalid, or a check
nmessage can be transmtted when a 25 reproduci ng command is received.
Therefore, the present invention can reduce the tine consuned in
re-initializing the disc, and grevent an unnecessary _

r ead- noderrgdugingcempiane Bseceivd.q TharefoRy the REIsenti@niinm cap csias he time

recor di RGASARHGE GHINAIZINE tHRQfkcCaY Fbwapt REuRBRRPAS teadsnEdipMtesrocess in a
readabl e codes op a conputer readable recordi ng nmedium The conputer
r eadabl & WIBBEITSY redi umis any data storage device that can store
data which can be thereafter read by a conputer system Exanpl es of
t he condeQ14B] rBwdatsirding/rowdddingmetbod can dlsedieaiebodied ds epinguieraeasiaple
(ROM ., 6a8T @Rk [JRARE Yoch@MYImedida. R o mPREM2hbdbld @&ﬁ‘ainzHeQiQWS

di sks, information data storage devices, and carrier waves (such as
dat a t r &7 ARG SIOFISRYIER A RS d2iR WBICY carrbrytheregiigs irad by Asogipyieg system.
recor di rExanpli ghthe adim[ﬁdtameabﬁbldiréﬁofdidymamrﬁ)mlufm@amhiy_nmuw RDM), |
conput er S GO r i . n
execut eda'?oﬁ%éécgfg%t rﬁ?rB%r{) Zﬁ(ﬁ “?)agﬁi' on. é!t"%gg %t?catgpﬁg%tfﬁpéggi?ksp rﬁ]f)ogﬁgﬂr@,%a%od es,
and codetasegprsnicss, fand carderovayes Shéhnap datestransesission thmey/ahdpg oignsindheret hod

can be %&%hﬁér feQdstid r'é@&dih%{ meGiRRIARERb He Blsirblied oldt nb%rl@éo%gl%@ coplit&rh

the present 1 nvention per odi nrents of

ai ns, [001461%:@ t hough a few ej ,
the pres¥sems 8y EAt e AORRHIY rerddRleSAERS S angexequigsdy 2 disfribiisd faEnioa-
appr eci giisdfupgtichhiasegraks, lcbésd, andl dode segrheriidvai accbapigaimgtrey be made in
this enbodi. i t.ho nting.fr t i.nci . it of
the | nveReram P e fen S Ay R RuBroaRFT S SRR M b e
equi val evhich. thegreginiinviionpertaiiss cl aimed is: 1. An information
recordi ng medi um conprising a data area, wherein: the data area
conpri sq60148] USitougted Rwaingdinfnises He(rateal initatich ha¥d dedh GPANAnArea to
record rd%gtlzn 8&qte\n?t}ulcﬂlzeoé:plérse&ape%tbyrtl%%le %Eiﬁedqr? {h%ce;[rt tl??!lt%ﬁgnsgeg (r:n%lyl rbtl':z Imna%e Iinr&hlls he

embodiment without departing from the principles and spirit of the invention, the scope of which

is defined in the claims and their equivalents.
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user data area, a defect list entry includes status information of
the defect block and the replacenent block; and the status
informati on of defect block which remain in the user data area after
newly allocating the spare area during re-initialization is changed
froma first value to a second value. 2. The information recording
medi um of claim 11, wherein the second value indicates that the

def ect al q&épremai ning in the user data area nay be defective. 3. A
recor di lgﬁ roduci ng apparatus conprising: a reading/witing unit to
read data fl‘\ﬁw and(oreéﬁlr_ite data on an information recording nedium
havi ng a use? "ddt S8M¥ESt o record user data, a spare area to record
repl acenment bl ocks that replace defect blocks occurring in the user
dat a area, ahdAminttefmetidn teicstdirgnhediumi coalpriding@ detasnes, wihdreinmat | on  of

t he def ect %ogk and the regj acenent bl ock; and a controlling unit to
control the 1& 853@??/\??????& unit to newly allocate the spare area to
re-initiali zeuddnelatardres tateicom usecdatd) avgl nedi um and change the status
i nformation of defect

o it al | AR R [en sl BPR el 95 G oBhfndh' e
appar atuser datacred, m 3, wherein the second val ue indicates that the
defect bl OCka défgmisp érﬂ.% i%&uée%esté{ﬁg Enf&%taﬁO#Bﬁﬁe g%yecp l?loggr%ctwngplageRent
block; and
the status information of defect block which remain in the user data area after newly
allocating the spare area during re-initialization is changed from a first value to a second

value.

2. The information recording medium of claim 1, wherein the second value indicates

that the defect block remaining in the user data area may be defective.

3. Arecording/reproducing apparatus comprising:

a reading/writing unit to read data from and/or write data on an information recording
medium having a user data area to record user data, a spare area to record replacement
blocks that replace defect blocks occurring in the user data area, and a defect list entry
including status information of the defect block and the replacement block; and

a controlling unit to control the reading/writing unit to newly allocate the spare area to
re-initialize the information recording medium, and change the status information of defect
block which remain in the user data area afier re-initialization from a first value to a second

value.

4. The apparatus of claim 3, wherein the second value indicates that the defect block

remaining in the user data area may be defective.
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