1 WO 2006/ 052077 PCT/ KR2005/ 003776 Description | NFORMATI ON STORAGE
MEDI UM RECORDI NG RE- PRODUCI NG APPARATUS, AND RECORDI NG RE PRODUCI NG
METHOD Technical Field [1] The present invention relates to an

i nformation storage nmedi um and nore pay - ticularly, to an

i nformation storage nedium such as an optical disk, a recording/re-
produci ng appzwabtsasr7t herefore, and a recordi ng/ repr oducpegkrmvsiadkor
providing efficient defect nmanagenent of an information storage

medi um including data re- placenent by |ogical overwite (LON and

data replacenent by defect. Backgpgg‘ggmti({li] ~For rewitable
information storage nedia, a spar pically provided in a
data area f i i ef

whi |l e user tquY‘gel ng recmR&ﬁﬁEaME?rIWé ggeg%gﬂalﬁ S%ME
the data area PRODUCING AFE’ARBA&‘ETSE%NDF RECORDIN

recorded in the user data area is i ng reproduced, replacenent data
for replacing defect data |BR[@DHGH1%G’IME&TH@B area. [3] For
write-once information storage nedi a F f ve,.def ect nanagenent
technique is used in a |ogical overwecHBIAIH#A | owis known as a
nmet hod i fljwhi ch Whé presepnimeentionfrelatomtol anrinfotmating atonepdintedmt abé moge gart N
Lhe same N nQfeuRsty! B%ni@d R rdal mcR R A LAAA0S N eBorah AL

is, to update dcaaprew y reco
recorded dat a FEegrcHe aea%tpa@ﬁ@éorssanaéﬁ'@‘@rd%teamdaﬁag gisthad fo5 preiding

the recorded offidientdafectifanaganém eflad MfdraticiadRgAmeduRyintludiag dng the
recorded data t S t asi er
er%glfxteoi 10%9’:%1 %Vermftes (L g%}dc r%glg&e o0 (ﬂetfec

since a host can acce a using efeof and
data for replacing the recorded dat aBawgmgndg’ent dat a ar ea can be

overwitfgn at FhGewnaRBlelifahitRn sQ\‘agéstﬁéi‘l% Egﬁ‘aré !n’é@fl t/ RIS ProRElTif §S

of the data recorded.in.the user a .ar ysi, cal
addr ess corres‘% qc'jlfﬁr fefeqt manpgement %@l‘%é %ﬁ "‘Bﬂ%@“ﬁfégétals being
recorded in t hecosqralrie a apaaatajadda (Buathiorthodag asa ﬂxat/\cmrhtdbs]ﬂewgtm@hea) or
i pl ement's LOW;Qr s%aﬁ%cd?mgm& iiSare %E‘in %%c@ﬁé‘rl or
t he use of an | formati on storage nedi um Fn ate

data can alsof a‘i*%gcgﬁf%f‘ééatﬁll’?r&"cﬁw méb?oﬁpa’@dmﬁort i on of a user dat a
area, or[3 Spar eF@wa‘ae@nceamfdmﬁmmfagﬁmemmrthnga&)oned&fwnnaaﬁgément technique

repl acenment i nf Qs a ﬁg%.gm%ggsw) £OW ¥ kh&;f?smaﬁa%m%%@m ~once

prepared accor.di ng ati'ng by replacenent
repl acenent bynf@@%@p 38e sk g8 bey ﬂﬂwesanxmqﬂnw@ﬁ Q}Céﬁ‘é’établé gt GS.
| A to 1D as f dbingatisn sfofdge hetia. THatiisS toupdaleldatitpr@tidné re¢ca@idaniRfuséitiata

exanpl e data grea, g%dgtpddtg'{:é?lv%actohﬁﬁ'ﬁrecﬂsodef&?dﬁ diy ?ﬁtk’ F{r%ge the recorded

illustrate data el I cal overw i
data can be recorded in the spare area by treating the recorded data as defect data, This

makes data management easier since a host can access data using a logical address
thereof and data for replacing the recorded data in the user data area can be overwritten
at the same location by using the fixed logical address of the data recorded in the user
data area and assigning a physical address corresponding to the fixed logical address to
the data recorded in the spare area.

[4] Furthermore, a new method which implements LOW for defect management has
been suggested to maximize the use of an information storage medium. In such a
method, updated data can also be recorded in a non-recorded portion of a user data
ared, Or a spare area on an information storage medium, and replacement information
(replacement entry information) can be prepared accordingly.

{5] Data updating by replacement by LOW and replacement by defect will now be
described with reference to FIGS. 1A to 1D as follows.
[6] FIG. 1A is an illustrative diagram of an example data area on an information

storage medium used to illustrate data replacement when a logical overwrite (LOW) is



2 WO 2006/ 052077 PCT/ KR2005/ 003776 i nplenented for defect
managenent. [7] Referring to FIG |A a data area 100 includes a user
data area 110 and at | east one spare area 120. Data is typically
recorded froma start address of the user data area 110. As shown in
FIG 1A, when data blocks A 1, A2, and A3 which have been al ready

recorded atyghgsied; | ocations P, P2, and P3 in the usgfrfaies@ked
110 on an in- formation storage nedium respectively, are to be

updat ed, a host conmands a drive systemto record data bl ocks B 1,
B2, and B3 at itdpenintedifBdefdcof@bdgement®l, P2, and P3 so as to update

the data I ocks b] ocks 1 B2

LOW The rive s@lgjtegfﬂgrtggﬂad@ taﬁigtacféftaa}%@lntf’&%lse S Bu§er gﬁareért(].lg eas‘yone
physi cal | ocatspergreal20. P83 isdpplcy recorddddrans @ stad addresarof thehber dtam drdael 10.
I nformation stQf agen TR HiINA, ¥hen d4EBRER £5 2 dfed g%htdhﬁtave( t;éch)alra@g

AR RIS AT AN WP I o
FIG 1B. [8] tﬁhm:afstoeag,e me‘duﬁiheedpe:ﬂtvelyomtknt%@dhted;khm&o&)tﬁﬁnﬂﬂh tidve
reproduce the s??tteﬁ S R6HS IR lfhociks B4, BQQQd%% aft ﬁtg%héﬂlgf IB@altloﬁéjpf ?’éseﬁ@l P3 so0

cor respondi ng or i | nal | ocations uces
t he data bl ock@t%uwateéli‘e %ﬁ‘\ﬁ ol bt G%Aéfo thp data b ]éﬁ:%h@r?t and B3 by
| ocati ons P4, IRBW.ahddbe dyyemat@idsi mcgdftts)blbﬂs HJFIBzﬁzﬁfdrBB al'@ﬁysmmi)cauons

transmts the o4 epr t he )
Wien the dri vep4§§9 a%ﬂ%?&'mg%ts& dg a%‘%sﬂﬁjop ?IH g‘tﬁ% Stiggeénﬁfhu f ndand
B3 recorded atgetl?fétef astfa@té%@m)@etat Hﬂi@dlpatmgmsat thegsigimablocefiong P1, P2, and

recorded at timg Haepbesﬁegmﬁttedlvamam RPRcERH Rcatiths PAPABREPS ab Shdke: ik FEG.
sane as the a recorded at the original |ocations since the

repl acenent |ocations P4, P5, and P6 are located in the user data
area 110[81As a r Bhwafter.ifibe Hpst gemmprdsahe didvetsysteroue feprodnes the dafa blocks B1,

reproduce the giatad Bb %Kﬂoﬁcﬂl,adﬁ%ssem ndBEQ6 @%d)n%lnai B6atlof® HRCeENt

| ocations P4, P5 ve tem f roduce
the data bl oc Ifgmgnfepm(g'fes tiﬁgatéglocgﬁépd% 6@3%‘?%" WBIaP‘?tge“ﬁost
that the data lma@eﬁi@sP‘BPL angP6 byriefeRRig te oL @"eryrléﬂramdmmemnqtbt} FI G
1Cis an ill usrtelsraaaowdatae%mwmaa]@mmh@h&@t\ﬁhartﬁ@d% @Etem cannot

information stor i |II str tiona

repl acement bfelﬁfgﬁ? ‘faiaéi%‘%é%g tb? e%ﬁ&&eae aa‘tegleﬁtrl@%u%?lm P5,
al so | ncl udes aadﬁéstatmmadedr aiaheltftplamubnatoczitmastannom gpaneeditods theX@me
Data is al so ra@%ﬂ%%écfr% zﬁ‘t}%tcﬁ‘{ginaﬁggﬁtgﬁ§ sﬁ?%ﬁ 1?1 GepheGhef M 83, %10

As shown in FIG C, host “conman t£ ystemto recor
¢

data bl ocks A/2rdP ela??aedAé th usp P2 Ll fe & esultthe drvesupfgm sgniinyously
original | ocatretnnstol?bproﬂ?ibp tienthtaR3ocka B1t B, and &3 reé@irdedast @@ rdplétemontan

i nfornation st e a
defect at the 19%@& cﬁ%g;s(t)gglaiPfﬁo%ﬂgg&]wﬁl’%syr%coraﬂlg %)‘é@l%rﬁ&}’cgtﬂ%”aagﬁ%@%E%l

A, A2, and élt Phdhgeres sysieminforns Bpgosphat the datarbépcbeBLrPe?aath% he
data bl ock A2 catnoabé eeprquagienent | ocation Ps in the spare area 120 on

the inf Ofgﬁmt i on ﬁfé?ﬁ%g? m{Tﬁﬂklﬁ‘HﬂvQ }iiagram of an example data area on an information

storage medium used to illustrate conventional replacement by defect.
[10] Referring to FIG. 1C, a data area 100 also includes a user data area 110 and at least

one spare area 120. Data is also recorded from a start address of the user data area 110.
As shown in FIG. 1C, when a host commands a drive system to record data blocks Al,
A2, and A3 at logical addresses corresponding to original locations P1, P2, and P3 in
the user data area 110 on an information storage medium, respectively, the drive
system detects a defect at the physical location P2 while recording the data blocks Al,
A2, and A3 at the physical locations P1, P2, and P3, records the data block A2 ata re-
placement location Ps in the spare area 120 on the information storage medium by
replacing the original location P2 with the replacement location Ps, and generates a
defect list (DFL) entry 130 indicating that the original location P2 was replaced with



replacing the original location P2 with the replacenent |ocation Ps,
and generates a defect list (DFL) entry 130 indicating that the
original location P2 was replaced with 3 WD 2006/ 052077

PCT/ KR2005/ 003776 the repl acenent |ocat4on Ps, as shown in FIG 1D.

[ 11] Thereafter, if the host commands the drive systemto reproduce
t he dat a bwecleoeiB207at t he | ogi cal address correspondi NgPCTIKRINGS/003776
original location P2, the drive system reproduces the data bl ock A2
recorded at the replacenent |ocation Ps by referring to the DFL
entry 130, andhd rephasemdns lachéonrRspasstiowadh Bl ADbl ock A2 to the host. |If
the drivaysyst emgaRanls heRERUMGR 3543%9&&@ Qhfifo RPrdaBEORTEH. Bloci RS

repl ace | ocati on Ps rive i/s em ca
consi der the dhths lpgiertrd %?SF%%%PH%‘H%P theeriginal dgcation P &@a%rwsmtezn as
bei ng the sanmgemsdichethddh@ blch ok réébrd@icn tbachladenichelottioh #s yRaférring to

| ocation Ps si, ﬁ]ecﬁll?:?énﬂrf i@‘ﬁg\gt‘?ﬂls&&?ﬁﬁ%prh&%ﬁ@& haﬁﬁﬂc{@k gﬂ% EB% &, Blerive

120, as shown

cannot r epr odf¥Hen gannghregrasinercibe dota PE’@@ Adaerorded af the T?Iéﬁﬂe@éwion Ps due
| ocation Ps, tihe déifkttyﬂae Fyiod Qﬁteﬁﬁtﬁhntcbﬂsmdi tHeQREaHIotkEA T Reordad & th Splnalf\2

recorded at t I? cag Bﬁ nﬂ)el I %:;%g %arge asage data blocr;i(e {Xg atcgrcpefi ﬁ{: tlﬁa'ﬁz%%frgeerggféded

at the orlglna ocalon IS error-correc tem
can transmt tlegatien Posineedisrietheseplargmant lpgatiok inshe spare area hfs as shpwajn Fi.

order dt 0 maxi gnz As ldtrgéultzé%h mh%)&n\ﬁi’,’ sgktemm baprenek B taag BldcR A0 EREdean
recordin nmedal I SCril.m na re nmen

oot "o fertcemept et Bhdne GGl SR B B TR Bbgub R Sl A2
f or repl acenentcobdedlaOhcanginahiogation PRoN therdafsl hedkndshtectrdedigftizrerigin e

been devel Ope%cahﬂn Pﬁ‘% Ror LOB& bl M YH S tenfPhnd288m it He e‘h%r—c&{‘e%&ﬁ RAL
by defect is @;Onké’i‘e?et(? a spare area al | ocated for conventi onal

r epl acenent shown for exanple, in FIG |IC, and an
area for[lgepl ac elmmnderbqniaﬂm&ies.mlizmﬁntof disk capacity end Watage arf@aatdn scolding

area or a s pe%é(d;acb)ﬁt{lﬁfi‘mﬁ atfn@%eﬂwﬁe@ﬁ réi!)?atcén@rﬁ %g LW %ﬁ(ﬁ I‘eplaé&ﬁerﬁ B?H&ect

area, as shown, for exampl.e
r epl acenent |%f@aiq11%%+°ﬁ§§mag@w heé%fl&gares;ﬁo %F“&B’éﬁb‘?ﬂ ueAn 3ree (RF
r epl acenent byeplm‘eﬂmht u;aiefecbhavdeaémdnvabped)% arendfithese reghraquea,raaardarfor re-

which the replag gﬁ@ﬁ}tbé d?fe@ﬁh BRhiRh 1P gza}e age llioc é@l‘o?%rkr@%ﬁaﬁ% ent

repl acenent er?t I‘rdy entry acenent en
exists. [13] {rf, £ESTOMBCTOF ARASRBIG 0 BI- dCorngpa Wofpareplagmen&hx B isa
repl acenent blliagtedad & ater dite ptea @€ Bdmh aly ofl@ fReificiafeatloll eheaRERRIafiSardsS dcept

data of an orig “ﬁ]e e aptl, °§é<sh%k% ei%?n FIQ}I @?&emt WBXIPQ‘%&& A {eéylaael{lent

However, since repr acemne
there is no gulehation bas hematecgréﬁ b)d@PHCQﬂieﬂébY BQI @éwlam%lkbbéﬁf%qﬁéaﬂ

sao\r/rve afs user bé@'ét%nﬁfnediﬁy €0nifi Imm@qkwh@h@i&eplb&m&pioaamnaMenuy
L If ar ep

spar o ar oa, ¢ HOoRra S s Filssp Sl SRyttt g, o ERbhsepleceBiliehth) ”
gener at ed due ekistsa def ect. Accordingly, user data of an original

bl ock c@n) be reg@r»@ﬁstoa&a 19%&&16&%@@%@5 ubts ata@h fepcetnbift block after

repl acenent blrgpq

acemenHay’ de%ect 13%% same as user data of an original block before the re-
placement by defect. However, since the replacement by LOW is mainly used to
update data, there is no guarantee that user data of a replacement block be the same as
user data of an original block before the replacement by LOW. If a replacement block
indicated by a DFL entry is located in a spare area, there is a perception that the DFL
entry has been generated due to a defect. Accordingly, user data of an original block
can be regarded as being the same as user data of the replacement block. Thus, if the
replacement block cannot be error-corrected due to a defect when it is reproduced, the
user data can be obtained by reproducing the original block indicated by the DFL
entry. More specifically, even if the original block cannot be error-corrected since the

original block has been replaced due to the defect, the original block may be



repl acenent bl ock cannot be error-corrected due to a defect when it
is reproduced, the wuser data can be obtained by reproducing the
original block indicated by the DFL entry. Mre specifically, even
if the original block cannot be error-cprrect ed since the original

bl ock has been replaced due to the defect, the original block nmay be
4 WO 2006MIHROFT-20CT/ KR2005/ 003776 somneti mes error - cor pegkrehobdns77e
cleaning the dust froma recording surface of an in- formation
storage nedium [14] In this situation, the replacenent by defect and
t he repl acenendonyimeEMt@rcerretied b cleaningahe dust from «raedidiag b&fack 6f an in-

det er m ne whet a replacenment block is the sane as
user data of aflr%ﬁ%ardlég?%gé@%?egg{m'by recogni zi ng areas in which

repl acendfi bl oBk&issituatioa. thereplisementiby defeptent fie replpeemsht byl Weararslin: s
a][ er gc ]gr ded. dﬂnﬁﬁdtgtb‘ﬂ@lﬁ c@éhhdﬂ%tQ@flét@ﬁdﬂ'&Qﬁth&?berBﬁ@Wf@E@lp[lal‘%eﬁﬂ@ﬁ%}é@sr 3
if a defect ocgurs durin repla a_repl acemen oc
by LON i n whi o 15 3 sl deta 3F ot SRe BTTRY by scoepirs iod Bl FRapemet
an origi nal bltegks ottha DRY aniryfernthpbva type efoeplacamentsarg epirdakerent bl ock

vi a repl acemrenpyidlosuP¥ofdndehtil can finally be replaced with a
repl acenent block 1n a spare area via replacenent by defect. As a

result of this process, user data oflechnicaliirgbtesn bl ock is not the
same as yser dapigwefer!iPgdfOdcurE Bl HRARER lai%n%lfbg%@w,% r&ﬂ?cemegtc Block

i nternmedi ate repl acenment _b Thus, ev a_repl acene 1K

exists in a spir rlﬁé?’,hmthﬁﬁ? ‘ie%/\‘é Oﬁ%‘rb‘ﬁ'ﬁ}ﬂﬁﬁ’? EPlacRd peaii dihat igap Qrigiak hleck

repl acenent blcag knitielytheecdaned wath aursgacedehiblodk tilneephicérgén bl LOIVOCId then
16] Accordin - i t

[ Gy ﬁm%l?ﬁ{eﬁreﬁﬁceﬁ w1868 l‘satée‘?%g%l‘écﬁ #1% gﬁﬁ%%ea% ﬁ%plg%eggeﬁnt by

repl acenent bl ogeﬁ e ogﬁﬁma as r data of an origina
as to maxim z&EHst 253yl chHils PrResseAse datiod theaiginsdblosk ismokthe pamesas giyer
Techni cal Sol ulaiac telfffal Matabamnt bRpk distoaldinerbatiitewplaeaént bREOW.
present | nventTthQ’ e@gy ﬁ"ﬁ&%ﬂfc@fﬁ%ﬁé’blﬁé’k%\ﬂsgein ag]lghré ?\'feg,rtﬁ'é% 133 %Er%t%gﬁl t user
medi um for use 1 n _conjunction wth a recording/reproduct appalaa us
and net hods t sl theelacement blagk bathe samsras aparidgiacy the ariginghblesk. a
r ep: acen@sl  ar eAcdoddingl@there e3eeited byersGM/thas ushr Xgﬂz’a lofrh P@la@&n@r{é %e]{ac@ is the
repl acenent ar, - C ef ect . vant ageous ect
[ 78] “The pr eodiite pbtsel fa B AGSIRAL bl (T b DUAMAHRRY o dalFt Ba
whi ch an ar ea Temodustion effisiepgt-i on st or age nedi um for repl acement by
defect and an area on the informatiPachiitfl'Salgtisgedi um for repl acenent
by LOW ?rrﬁ di scrj,m nat ed frocqn eg@; ot he data re- production _
effici endy! can bEATHAYR AFRCS!S @nd psnbediments gf the prepent pivafonadeantagpeeysly proyide
an il 1l ustr ati e idfoemptiamsofaga medivanfor eseda tenjanctian evitharre¢ondiog/ramtddacing
apparatus and methods to increase data reproduction efficiency in which a replacement
area for replacement by LOW is discriminated from a replacement area for re-

placement by defect.
Advantageous Effects

[18] The present invention advantageously provides techniques in which an area on an
information storage medium for replacement by defect and an area on the information
storage medium for replacement by LOW are discriminated from each other, data re-
production efficiency can be maximized.

Description of Drawings

[19] FIG. 1A is an illustrative diagram of an example data area on an information
storage medium used to illustrate data replacement when a logical overwrite (LOW) is
implemented for defect management;

[20] FIG. 1B is a diagram of a DFL entry list according to the data replacement by
LOW as illustrated in FIG. 1A;

[21] FIG. 1C is an illustrative diagram of an example data area on an information



storage nediumused to illustrate data repl acenent when a | ogi cal
overwite (LON is inplenmented for defect managenent; [20] FIG 1B
is a diagramof a DFL entry |list according to the data repl acenent by
LOWas illustrated in FIG 1A [21] FIG 1Cis an illustrative
di agram of an exanple data area on an information 5 WD 2006/ 052077
PCT/ KR2005WEaDB9¥ @261 or age nmedi um used to il lustrate dateCwkRicen@aEnt
by defect; [22] FIG 1D is a diagramof a DFL entry |list according to
the data replacenent by defect as illustrated in FIG 1C, [23] FIG
2 i s a schenatstarags el usaglrta iwirata date xepiqeementdyaieftcyg/ r epr oduci ng
apparatu ccor di . i : to 1,00 4]
Ugof P{Eg O}bglf gc i glpgslf IBPL ?&%)hﬁé? QccBFcﬁﬁ?%{& thd BYLRbIaEenk B

FIG 3 is a detal ram o e exanp

recor di ng/ r eprdstrgEisiuskpisdinFlis 1shown in FIG 2; [25] FIG 4 is a

st ruct ur@B3] di agr BIG.Qfis aschexatnipbleck dib@aitaif bo exaipks foedingdéptoducing
according to ' [ af t ' 1on.. [26] FIG 5 is a
structural di 2?3? %g%ag?_écgﬁﬁﬁ_tgélﬁtﬁ@?%%%ﬁf%%ﬁg%ggm??ﬂpgE" enbodi nent of
the presefil i nveRlG drs a fetaijedmlesk diagram gf e exanpnie ecoding§eriagusingapparatus
recordi ng uni tshbeakrFigcgording to the first enbodi nent of the

present j,Qventi og; 2 El 7.1 etalled.exanple of the recording
unit bl ollczs}/i |1 us{glf(_}altLt égl ftﬁu‘:&radwfig,%arﬁﬁng ﬁaﬁpgénﬁégm nglo&sfoﬁ%gted?%lf“%i agram
of a DFL ent ryacemrdiog & sipenikodimens obtid peaserd diviertinn; of  t he present

i nventi one] [ 30] Fid3s iQd\sthienai didghéiﬁ bf @DFIL%n%%Q&bﬁﬁ‘ﬂgotB a@irél@h®68iment of
managenent nethod acgordl .ng_tot e first enbodi nent of the present

i nvention; [ 37 PPEMNEEIUOT, §i agram of a DFL entry list according to
t he mana@éhent nBkhaods @ btruchursltdiagram of mreFordinguajt bl@R pedetding tbOke fist an
illTustrative dnp@aRiEnPdsfe feiacivimiagenent nethod according to the
second e di men L.th sent inyention; [33] Fl | OB i s

i agr am GFT a. DR FEhei5A frledeanplah feris ot et Wl gRUrO G nBL 16 -

| ustrat €@9] n Fl GFIGLBAs a §tBrtturdid@dgrdbd Af 4 BFRrntry hacotdirgd tb uaeabnd gmbodiokntaf
met hod of managl RgschiAvalibhnked DFL  entries according an enmbodi ment
of the prssent inventi_on;wbSS .FIG 11B is_a diagramof a DFL entry
list acddPhing tB'GAé ixdt Hve disgram g defpct warseement mathash aceqrding yothe
is an il | ustr dirsteenbddiagnestithd prasent mventisher e a physi cal address in a

re- pl aC[?)ﬁant adghce §tﬁﬁ£ i &”ﬂa%g%f ofd DfiLe lfs¥aéc§rd%§qgﬁ%eﬂﬁgmgg&n&rt %rggj;ﬂaltihe

address Tield _ of another entry according t I men
present i nventiwigted in FIG. 9A;
[32] FIG. 10A is an illustrative diagram of a defect management method according to
the second embodiment of the present invention;
[33] FIG. 10B is a diagram of a DFL entry list according to the management method il-
lustrated in FIG. 10A;
[34] FIG. 11A is an illustrative diagram of a method of managing two unlinked DFL
entries according an embodiment of the present invention;
[35] FIG. 11B is a diagram of a DFL enfry list according to the method illustrated in
FIG. 11A;
[36] FIG. 12A is an illustrative diagram of a state where a physical address in a re-

placement address field of a DFL entry is stored in an original address field of another
DFL entry according to an embodiment of the present invention;

[37] FIG. 12B is a diagram of a DFL entry list according to the state illustrated in FIG.
12A;
[38] FIG. 13 is a flowchart illustrating an example recording process according to the

first embodiment of the present invention;
[39] FIG. 14 is a flowchart illustrating an example reproducing process according to the
first embodiment of the present invention; '
[40] FIG. 15 is a flowchart illustrating an example recording process according to the



[37] FIG 12B is a diagramof a DFL entry |list according to the state

illustrated in FIG 12A; [38] FIG 13 is a flowhart illustrating an
exanpl e recordi ng process according to the first enbodi nent of the
present invention;, [39] FIG 14 is a flgwchart illustrating an

exanpl e reproduci ng process according to the first enbodi nent of the
present i nWengoePs207740] FIG 15 is a flowchart il ustraPCTHR2005/003776
exanpl e recordi ng process according to the 6 WD 2006/ 052077

PCT/ KR2005/ 003776 second enbodi nent of the present invention; and
[41] FIG 16 iscenddndwdivaant of the peseminvagfianaekanpl e reproduci ng

process ordin { |

Best Nodb [ 42] A?%:%?‘ﬁﬁ ‘g‘fﬂ"@m e e et e S B e e
i s provided an®‘f ﬁ’%ﬁﬁ‘ g‘S‘B L HYBREA® conprising: a first area
for updating data recorded on the nmedi BestMuoder epl acenent by | ogi cal
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[46] According to another aspect of the present invention, there is provided an in-

formation storage medium comprising: a first area for updating data recorded on the
medium via replacement by logical overwrite (LOW); and a second area for replacing
defects occurred on the medium, wherein, if a defect is detected while a first re-
placement block is being recorded in the first area to replace an original block recorded
in a predetermined area of the medium according to the replacement by LOW, a
second replacement block for replacing the first replacement block is recorded in the
second area via replacement by defect, and wherein a first defect list (DFL) entry
indicating the state of the replacement by LOW and a second DFL entry indicating the
replacement state of the replacement by the defect occurred during the replacement by
LOW are provided.

[47] The first DFL entry may further inclnde link state information for indicating that
the first replacement block related to the first DFL entry has been replaced with the
second replacement block. The first area may be a user data area, and the second area
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[51] According to yet another aspect of the present invention, there is provided a
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[54] According to another aspect of the present invention, there is provided a recording/
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reproducing method comprising: recording replacement data by logical overwrite
(LOW) for updating a block recorded on an information storage medium in a user data
area; generating a defect list (DFL) entry including location information of an original
block and location information of a replacement block in order to indicate the re-
placement state; and setting the location information of the replacement block of the
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[58] According to another aspect of the present invention, there is provided a data re-
producing method comprising: reading a replacement block recorded at a replacement
location based on replacement location information included in a second defect list
(DFL) entry linked to a first DFL entry related to data to be reproduced if link state in-
formation is set in the first DFL entry; and if reproduction of the read replacement
block fails, reading a replacement block recorded at a replacement location based on
replacement location information included in the first DFL eniry and reproducing the
read replacement block.
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location in the user data area on an information storage medium, the drive system
reproduces the intermediate replacement block B in the user data area by considering
that the intermediate replacement block B corresponding to the location is replaced
with the final replacement block C, and then user data of the intermediate replacement
block B is the same as user data of the final replacement block C.

[63] Even if user data in a recording/reproducing block cannot be error-corrected,
additional information stored in the recording/reproducing block can be obtained.
Moreover, it is preferable that error correction capability of an error correction block
for the additional information be greater than error correction capability of an error
correction block for the user data in a Blu-ray disk structure. An error correction code
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generated via replacement by LOW and a DFL entry generated via replacement by

systemto

defect are discriminated from each other, and link state information provided to link
the DFL entries is stored in at least the DFL entry by LOW. That is, the DFL entry
generated via replacement by LOW includes state information indicating that an
original block A is replaced with an intermediate replacement block B, and the DFL
entry is linked to another DFL entry. The DFL entry generated via replacement by
defect indicates that the intermediate replacement block B is replaced with a final re-
placement block C.

[66] Thus, during data reproduction, if the host commands the drive system to reproduce
the original block A, the drive system seeks a DFL entry having an original address
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suggests the second method in which if a defect is occurred during the replacement by
LOW, the defect is replaced by a replacement block in the spare area on an information

ement block is stored in the final replacement block. The present invention also

storage medium via replacement by defect, a DFL entry for indicating a state of the re-
placement by LOW and a DFL entry for indicating a state of the replacement by defect
are discriminated from each other, and link state information is stored in at least one
DFL entry.

[68] Tuarning now to FIG. 2, a schematic block diagram of an example recording/re-
producing apparatus 200 according to an embodiment of the present invention is il-
lustrated. Referring to FIG. 2, the recording/reproducing apparatus 200 includes a
write/read unit 220 and a controller 210. For purposes of brevity, the recording/re-
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( serve as the control unit 210. In other words, the optical pickup 250 and the system

controller 215 respectively correspond to the write/read unit 220 and the controller 210
in FIG. 2.

[73] In a recording operation, the host I'F 211 receives data to be recorded and a write
command along with logical address information of the data to be recorded from the
host 240 and transmits the same information to the system controller 215.

[74] The system controller 215 receives the write command from the host I/F 211 and
performs initialization required for recording.

[75] In particular, according to the first method of the present invention, the system
controller 215 controls the write/read unit 220 to record a replacement block by LOW
for updating a block recorded on the disk 400 in the user data area of the disk 400 and



performed by storing the address information in a DFL entry and
witing the DFL entry on the disk 400). The controller 210 perforns
repl acenent by LOWin the un- recorded area of the user data area.
The controller 210 also records replace IIBnt data in a spare area for
repl acenent by defect. [71] FIG 3 is d%detail ed bl ock di agram of an
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[78] In a reproducing operation, the host I/F 211 receives a reproduction command from
the host 240. The system controller 215 performs initialization required for the re-
production.

[79] In particular, according to the first method of the present invention, the system

controller 215 converts a logical address according to a reproduction command to a
physical address, obtains a replacement address from a DFL entry based on the
physical address, and controls the write/read unit 220 to read a replacement block
recorded at a corresponding location. If error correction of the read replacement block
fails, the system controller 215 obtains a location of a previous replacement block from
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[ 78] In a reprrocitdédg a0pariol t@fbspdrhihgh@%plal;étﬁerﬁl&caﬁ@?i@fdfﬁ&ﬁnﬁl included in a

reproduction ¢ m.cont.r.ol | e
berfor e i it | SR bR b SF B8 st BT oF 0T 1E BRI e U el pitacement
particul ar, addeskdaiy ﬂ’eeéYGthl@ cpitraler ﬂi}‘imobﬁhetwe@wéwmﬂﬁ mﬂ@m:l@m

the system C@lideﬁkhmo&lréccﬁaﬁava%u&aﬁod Qffe dﬁg@d RPRc@RGR LG 0 a
r eproducti on Y

a|n a replacenen
address from ;fg %8 NS 8&‘2@% %6%?:{ g‘?ﬁh@ r‘@ﬁ? 8§e§d r 6?5‘8?1‘9’;‘5}‘5
the witBitead uhheoptivel pickupgdd raxha'tm lagse hem 01btho(dksk 4pe et clephtain gptical

cor respondi ng g p&utaﬁed by re@tﬁﬁﬁ% trfeq%feséaiﬂ@ﬂ&fteéﬂ?&n ﬁﬁaﬂskrm' ﬂfeqwﬂm
block fails, cant.ro

stem | er obt ai ns ocC on o
previ ous repl r‘r“g’ﬁ crtB%Ech lf?lé’rﬁnil?um%? %%ﬁdﬁﬂe%ﬁﬁﬁ?z@o%ﬁ 88%h76
an addi ti onal preNidgsmatdudatedodata ohainédfodro dediE signah® the PSRQemnt pladviieka

controls the V!Eivb%ntrél"s?g‘ﬂawﬂtéme%%xﬁ the'l ger?al lofthe GeRI7EIL '[1'9412%212 de-

bt oduces. « SRy boPatuneieBelainga ofspb s Pk sy corection
accordi n@2lo t heTbemmﬂ]mes'efvodomiols hfeth@blﬁkmhmckup}mﬂbaseﬂ ,onttl’meserv%)sgh;ﬂm
control ler 213:GamieHdie REOI PN 3 Segg%amﬁ%g@fegh?&%gglggéag% gt i on

command to ap yS|ca ress an
converted phydpeehied e e systqm contiolr ZliaThe hast ¥ bk fransmits thedlatairereiyed
first DFL ent rfyoni dledd SRR 2ao datt@si 2Obe reproduced, the system

cont rol '@@ 215 %@tﬁgauﬁl@mﬂfm gl%{aaaq lyﬂhﬁatﬁatzt&a%e%%ﬂm%‘% epi gﬁg%‘“t

bl ock orded at a location correspond acenen
i nf ormation |ﬁ§}bﬁﬂ@é?nfﬁfthep@éfé‘éﬁﬂem entry linked to the first DFL

entry. |84 epr odegérting tofIG, Bea diRathrd apiaaqamwd ontéﬂn%ﬁcil disk 800 Edaﬂng as a
system contr Olv!’r% oﬁéb n?o%%&(gl s?orgge m%hr%eﬁllcrh? f;':a& -1n area 4{1% a Sﬁa area 4ﬁ)

and a lead-out area 430.

3]

[85] The lead-in area 410 includes a first disk management area 411, a temporary disk
management area (TDMA) 412, and a second disk management area 413. The first and
second disk management areas 411 and 413 are provided to record information
regarding one or more defects occurring in the data area 420. In contrast to the lead-in
area 410, the lead-out area 430 only includes a third disk management area 431 and a
fourth disk management area 432, and not a temporary disk management area
(TDMA).

[86] The TDMA 412 included in the lead-in area 410 is an area used to record in-
formation on temporary defect management and temporary disk management of the
write-once information storage medium 400.



pl acenent bl ock recorded at a | ocation corresponding to replacenent

| ocation in- formation included in the first DFL entry, and
reproduces the read repl acenent bl ock. [81] The optical pickup 250
radi ates a | aser beam on the di sk 400 a%d out puts an optical signal
obtained by receiving the | aser beamreflected fromthe di sk 400. The

RF AMP  213veouaves2osr the optical signal output from thepepikire@k0o3776
pi ckup 250 to an RF signal, provides nodul ated data obtained from

the RF signal to the DSP 212, and provides a servo control signal

obéI a: nted 37{] ﬁm t hethleg aa% nfcmdéchzeteﬁ@bmey dokédot 1idEDIPER, a?sE) %néi\?n as aE]%FCL
nmodul at es t he ata an ou

error correcti %ﬁry Lb[sg%f‘p‘?ﬂeénpsoéﬂ’r\‘? glsg Liiﬁp%lé?%gm(‘fglﬁet &Eﬁg} 4?15 Fg?‘idlf’él

pi ckup 250 baswénagameifalagdRMD)stignal received fromthe RF AVWP 213
and the FSE‘Tmand TR SRS Rifect he (?9?1‘!94@1%&15&&5 mfo?l‘ﬁ%dﬁ%iil thh hﬁfects

system controller. 21 The nsmts data Ttecéived
fromthe DSP pgy ‘?eﬁé ORELL m%ﬁ’@‘au‘f%éld}”ﬁ: at%aqulocémg)e I eERHeR OfgFeagr am
of an i nf or mat plarensnodagfer reptiicing dalecodati. hgparocudar, aceuﬂdorgltmmﬂomfent-he
present i nventl!udaﬂnel{t@ th eg'ernf éIHgO(flI(ﬁﬁl'l: | @eTﬁFLaél-lﬁtLﬁc‘l’lﬁfeyﬁ Gphl ?Iﬂéﬁt

recorded on an o 9 serving as a wite-once'in
st orage nedi urﬁ”i”& g?rriadléat’lnéa&tqt%o dh%aplmmnébﬂa%factar a gtatend the I&nd a
| ead- out area pl%mebﬂ@]Lcme | ead-in area 410 includes a first disk

a2 aelha oo s Aheterfbol ETRRK Bl i FRIGBHEN 3 e MO s of
managenent ar &8¢ TRFL 4&%&“‘3& gri 1‘é?r ’Lfe‘b B¢ fuydear W@“#@Sé@ﬁﬂ&mﬂ piidovedafosnation of

regar di ng one sgparempsae 40ehRr42S a@agwdrm ag 1ﬂ1tihh‘!ziﬂg oﬂ@ﬁ@oxﬁﬁw@@e ];ﬂfaﬁcudnnm-
contrast to t H%%ﬁ)gkfo@atloﬁraﬁg‘ sé% Rl’f aﬁﬂ%%a ale p})ra%ac %%?’C{ Wagaggw%nt area

includes a thir enent  ar ea
managenent ar eRsigeal ma}mﬂaﬁﬁoﬁrﬂaadﬁoemmn on @IZ uprdalgerrad2.dnfegmation on a

(TDVA). [86] Tragladda 1dchBon MClabldlgird dred, BRd 1aaacacdrdbd%&1@ss%f%nham%rbfa{eea
used to record kN3 for n%j on on terrporary def ect managenent and

tenporary di sk*® da%%r of the wite-once information storage
medi um 400] 16 The RMD6t 1032 nformpiT kizedsy WIORRT ehe[ 183 dafraca RIS wacded

i ncludes a t enokplkyentlfl %&méﬂ edth éﬂ@&taf,th@usamakmmzaas fecblidbd uﬁﬁgmt
list 414, a tenporary disk definition structure (TDDS) 415 and

recordi ng nmandg&ment data (RVD) 416. [88] The tenporary defect Ilst
(TDFL) 40]1i ndi catférst disk oanagement aa 4 3 rapecadydidtehaaganenaada #hi; huldeisdisk

| ocat on i nf ool rcd 5e 6l £1RhAn AN rﬁa‘ﬁﬁg”én{eﬂparbéliﬁd?@ﬁﬂe%‘;bg oo,

| acenent data for pl.aci ng defect data artjcular, a
v pd fhe

various em bdafeAL TPTEEGRLY SHPrmakiBh whek wrtt%eneﬁwrrfenaafwn storage
i ncl udes a rephatiendl i(fDhAlijed. entry 417 for indicating a state of the

repl acengpf by dffefits £2 B03bRkRully hdGdds G tirdsHHE TRAU2 Pind W data area
422, and a second spare area 423.

[93] The first and second spare areas 421 and 423 are areas provided to record re-
placement data for replacing data recorded in the user data area 422. According to the
present embodiment, replacement data for replacement by defect is recorded in the
spare areas 421 and 423,

[94] The user data area 422 is an area provided to record user data. In particular,
according to various embodiments of the present embodiment, replacement data for
replacing user data by LOW is recorded in the user data arca 422. The user datg area
422 can be divided into a plurality of small areas in which addition of user data and the
LOW are possible, and since the replacement by LOW is limited to the user data area
422, an arca for the replacement by defect is discriminated from an area for the re-
placement by LOW. In other words, if a replacement block exists in the user data area
422, such a replacement block is used for replacement by LOW. However, if a re-
placement block exists in the spare area 421 or 423, such a replacement block is used



[89] The tenporary disk definition structure (TDDS) 415 incl udes

| ocation pointers of the TDFL 414 and a drive area, and further

i ncludes location and size information of spare areas 421 and 423
assigned in an initializing operation, 1\r?ri te protection in-
formation, |location and size information of a tenporary defect
managenent vag 8@e/o£681 gned in the data area 420, infor mﬁtﬁh%s;bd&%e
user data area 422, information on a replaceable |ocation in each
spare area, and | ast recorded address information of the user data
area 422. [ 90]fof k1t b9 deecd Nf or mati on indi cating whether the user
data are 22 is rde res whet her eahcluter of

t he userfbéita ar E;ngg‘ﬁ g'"‘f‘“él)é]o‘ﬁﬁ% gﬁﬁﬁ@mqyﬂ&ﬁ%&nwﬂ AL £ r st
di sk nanagenemmlmdeaeMBBEhe@meumumrsk managenent area 411, a third
di sk mapggenent i

areas pr Wded té@fe?%é%lr%éﬂférﬁgﬁe%%éﬁ%nggéﬁg%%% ?%ﬁ?%%%ﬁ%n@?ﬁg
write-once infRIPFEEPAINESHYHye  medi um 400 is finalized. [92] The
data aref7420 seduentigiadlladdiesscd 10dmdicaesfanradtressiaa@hpyic@hsphddof dnhgighaer

data area 42%c@@ﬂg%1&ﬁ¢%ﬁ%e§@@lﬁ&n%?@dd§%§ 520 %ﬁ%m@% atdd¥e§§ in % physical

second spare areas re areas pro
pl acement dat &PRgOlAdpplaeieyt lgeraing blask Jkhat lsnl‘? israelgable ﬂéﬁéﬂ& ogl,gg@l 422.

According to tdidrespsHsiend pt@@ibﬂdltiﬂiemcon’éq:@hamg l’fﬁmo ftat Adfedd in arecordmg
repl acement by %rﬂaﬁﬁtof aiﬂgeﬁfh g, I{a 1rs aelf'erablg % ¢ tr%) a%glggl} &d(%‘g%s réﬁg? Y

[ 94] The user dat rovi
In particul ar PhY&é%l@Fi@ﬁeFﬁngta(fm@BY rqp@getbmbmm@mbbcbﬂn piier werds @ptording to

enbodi ld mé nt, r ﬁtﬁé afeamBsdistaktd i}iérpreséﬂ:ﬁh%h@ﬂ 1%@&0&91%@&&)‘11«353%&1&&
recorded int

vt ded i nt o AepeirEa PR ReoficEeitofiny MEnitR SigefeRi Ralismirecsidiayit & Gupt area
data and the 42w 422opasipfdymatiomsiorags m@@umrﬂ@(}rdeptcabedﬁcm obgnrie®whils the

limted to theiiseplashatedt RObESs bdidd rec@fHeé!F&%ﬂ]ﬂfmé ehieorf tbl(m( v1a

ot her v ds.  nPPEPE B OBl Pl 310 of SREC ey ?ﬁ"af‘pams}ca@g s

422, such a r epplaceresnstath isomladileesucfable driginal egpbaidentdork, by th€hplacement

However, if a Jd@fes@ﬁﬂﬁ@ﬂ@ﬁﬁdr&%QF&e%‘édoﬁ&?epla’EeﬁlBﬁ bRRRr € area 421 or
2006/ 052077

423, suc repl ace | S use
PCT/ KR20®§T1 0037 & ge &"’5& %‘?ﬂﬂcPé?‘@EJF m%g%l}g pex 608 agcording to the
structural di dgs@mhuﬁﬂdm&oﬂﬁtpmmmvdﬂﬁbnaccordl ng to a first

enbodi nef) of thﬁeﬂ%ﬁﬁ%ﬁ@h&} ey Batrb. dla%ressﬁ@lgfsﬁh%%a&aglﬁhﬁ n G0 aBE'

DFL entry 417 inclu an origiha acerren
* address 520. [@ﬁifm‘?ﬂénfBFFﬁﬁoﬁé’Pmé’H(W@ss 510 i ndicates an addr ess in a
physi cal [18phce oThadatopirgomal is hesideditdgontdin ader datn.dTHehadiriep atem@ibn

address 520 i %&tﬁﬁt% i@ﬂo@f&g& %Sc%n{aﬂj é%ldﬂﬁ%ﬁi iffi%lmation of the user data. According to

the first embodiment of the present invention, the additional information portion 620

includes location information of a previous replacement block 621. However, it is
preferable that the additional information portion 620 have an error correction structure
different from that of data portion 610, and that the recording block 600 be recorded so
that error correction capability of the additional information portion 620 is better than
error correction capability of the data portion 610.

[101] That is, according to the first embodiment of the present invention, since an
example recording block can be divided into an error correction block for user data and
an error correction block for additional information, it is preferable that the error
correction block for additional information be error-correctable even if the error
correction block for user data cannot be error-corrected. For example, in the case of the
LDC cluster for user data and the BIS cluster for additional information according to
the Blu-ray ECC format, it is preferable that error correction capability of the BIS
cluster be excellent.



space of a replacenment recording block. That is, it is preferable
that the original address 510 be a physical address corresponding to
a logical address in a recording comand of a host. Simlarly, it is
preferable that the replacenent address 520 be a physical address of
a finally replaced repl acenent bl ock. '8 ot her words, according to
the first enpadismei; of the present invention, if a sec§5¥hunmﬁﬂmynﬁ
repl acenment block for replacing a first replacenent bl ock 1n which a
defect occurs is recorded in a spare area 421 or 423 on an

i nf or mat {jpp) st or Py M6 didend0Q.8uR quletr@&r@lﬁg Bfokk Q@(PM&én%Ld"i@ H@. ¢ he
first replacene lock is b recaor ed of replacing an original
recordi ng bl ociBcYAe "ﬁP&ﬁP&%@ﬁ@h@g 48R or i gi nal address 510 of
a DFL enll0§] 417 Irothe inteticawing my:otlmgsnethoelph blvekrioiudbizake dam, calicaddl.PES

of the origi nadloc,rke&ﬂf éjﬂ)l@& 1%19&15% a@d}gsstdaﬁ {(aﬁ% ggfgﬁpé a%daq{aﬁge% YR

an address of th ?econ re
structural &Eﬁ’éﬂﬁ X)?ndarﬁccgﬂf‘éldﬂ |aé1a$a@ée@ﬂap R 2p [rfernagion staaes Pgiing 408, ashe
first errbodl nfshbwm,ffot dranipiee HEFIG. Hrivantproducifgdiphraled, alio blogk ih€ludihg&addBess

the recording f}.q¢ Errgio(%nlegt% Hﬂ?@&rgmg ?&0%6 lin gﬁtaalg rrgr—cogf&ted

addi ti onal I nformation port a por

provi ded108] contB# W‘H&&F@agdlserr‘f'f’éﬂ Bldfian eﬁmderimteﬁ@hﬁaltmof%ﬁrm
620 i s provi d%etu@er@ﬁ&ttallmomtildatﬂwdk 710f sanBtimbietk 11es esfkd Bphdding

According to the res
addi ti onal i nf dl} gde{érm?ned%ﬂ?‘lggrno B P a(}m %‘ ‘ﬁ%@&ﬁ%eﬁhﬁ?@%@?&eﬂ%f
a previous repragéHemn 6@1@8@2114 aqm@émeﬂoapxedﬂsnmmWeﬁmﬂet {ThaECChe
Sd?} tional i nfc@.{sf&?l&?hnﬂﬁrdidh%ht@izﬁﬂw rﬁﬁhs@ﬁtra%h ﬁﬁ élﬁ&&ﬂt@&g%buglt UrE
ifferen omthat o ortio a e.recordi ocC
G 1T erenpyoby om  RaLoct fshehoLt 0B, G0y, endthak he, Lecord e Bl
addi ti onal i nfdetadficombiped by arcceRiing systomt 4 phrysichbaddresy 7idrrelbednes physival
capabi l ity of 1tR8oslal @ePitd 1Pk 1§%at[1c;rpsldra§ehﬂéd1hlﬁ ana(‘aﬁ&ﬁgﬁ%?%fﬁﬁahgﬁa

first enbodi e present i vent i on, nce
recordi ng bl g‘:?gb g&qﬁ)r%gg haReicivaes Hnea\‘rtis ‘grﬂi‘eo‘?rei%? ?@&di%wt g%) Lxblpgy 718 is
user data and formmeddryradding epreeleteipinedhwsher bHrovapkdities wnkd accek diaeRTiDiThe

it is prefer atﬁIS bw&ﬁblg BénsBiuteR ra BI§ @fu"sé?ﬂg)z% gfo b 8fed@tgx‘ilﬁjﬁécf;‘{rf]ﬂ%%emeﬁ1t

i nformati on e[é'lg gl‘ cor I’ cta even | f carrectl

for user data CaildelupEr e Gp! ESFF@BEeQd“ Bfﬂ%?‘“l‘é‘?'é‘rﬁlﬂee phygicqlicluister Bleckyt
the LDC clust’éf. & phymbclusiaﬂafmdd b eddiish gintigbsizationbitaieliptdf oh@tolumn

information aggay sfl@lust%lhﬁogéﬂ?()r ﬁyﬁgs%?ég%% brtco L& 4’ {(ganlB

that error cor rec capa Ity “of Ter e exce
WO 2006/ 05207 emfwo Dosrasens fataperdingtaghe mtf?réea‘&naewﬂmeeieea@éneﬂden
of the recor dipagichlancie & corrdctish tapabiityi of thd 4dditfonal iRfoeRARE pdRion 2@ 6an

|t er] eaving epaaniag IRLGH a5k o fiethg ol IdigavE ng encod ng

nmet hod, a bl oc cl udi'ng user bl ock, and a
bl ock i dPeldi ng @Eﬁ?é%%s%ﬁﬁléﬂ diagraneef DB} entsy dlkaccerding 49 # sasgRdl i nt er -
| eavi ngl y and embedin@edofithe prestat mvérdtioa, 420 on an information storage

medi um 4[QB'Y] as Referring to FIG. 8, the DFL entry 417 includes an original address 810, a re-
placement address 820, and link state information 830.

[108] According to the second embodiment, a defect occurs while a first replacement
block is being recorded to replace an original recording block via replacement by
LOW, and if a second replacement block to replace the first replacement block in
which the defect occurs is recorded in a spare area 421 or 423 on an information
storage medium 400, a DFL entry for indicating the replacement by LOW and a DFL
enfry for indicating the replacement by defect are generated to indicate such re-
placement states,

[109] It is preferable that the original address 810 be a physical address corresponding to
a logical address in a recording command of a host or a physical address of a defect
block occurred during the replacement, and it is preferable that the replacement



shown, for exanmple, in FIG 4. In a reproducing operation, the block
including address data is error-corrected and then the bl ock

i ncluding user data is error-corrected. [104] Referring to FIG 7,
user data 711 can be divided into a pl rallty of data frames. The
user data 711 fornms a data block 712, afd an LDC bl ock 713 is formed
by addi ng weo pnedaoer m ned nunber of row parities to thectgkevoDhacH
712. The LDC block 713 <constitutes an ECC cluster 714 according to a
predet erm ned arrangenent. The ECC cluster 714 can be distributed in

ECC portions OefddasspB&&b&@ﬂ:hy@icb&ﬁd&fesdﬁf&%aﬁfoEbple[cé@ﬁblaééhl@ﬁ sREB oY Sikical

717 can be for [’@g ddr ss and control data
715 conbi ned s?Xff@égPétBio@Eo um T ERPR %{H%Wess 716 related to

a physi cil10]| ocafrﬁéhnlbﬁatesk@@ﬂ%loa S%ISaﬁfohmtmnmlwﬁmg sthothertbe PELicoty 417
and addi tional 1slhﬂf(élft3&hd)tﬁétDﬁ2&1 cording to various enbodi nents of

th nbodi t, ABLS ddi

br edat er Bk nuAYBIe) 2o B i %gt Eiboitfpent BB ecrsig © gegecond
BI S bl ock 718 anhredithenywéls new Be Sesctibgsttindetaild according to a _
predeterpiined ar FARGARRL luusEEtﬁijmérﬁﬁ upd ﬁblaZélﬁmﬁ @fbc&%' “ﬁﬂef& Hi:fg&to@alré n

Bl S col ums of , the i cal u ock ysSi ca uster 1s
formed by addi #G"& ﬂ%&/‘ﬁ@ﬁ?"&?ﬁ“&%’f ﬁéﬁ; %ﬁC?fdg}g&a ecffIStcfﬁg’oé’é‘Fﬁ?h?f thg gresenk
physi cal cl ustievenibmck 730. As descri bed above, error correction

capabi | i tpispan R@feh‘ﬁ@t@‘ﬁ?@dﬁy aeﬂ(rgf 'd&%t%ﬁ%%%%ﬁd%&e%?hﬁgd data

i nterl eaving rlg artic

correction caﬁg?ﬁ?‘F :Bt Bgeanfil?é "é‘E}HW]E”P]E’jH%IP b]roﬁ]%‘?*?‘m‘ﬂ ¥ pbreeorded ig pbysicsh
be inproved t spbes lﬁ’éi Rfe und PRin 4 ixat dad arbhe2 @i 4 ipfokhation stotihe rhelldfih 400,
FIG 8 is a st i n

second enbodi Jﬁéﬁ&#ﬁ ?‘ i, @%@%Bﬁeﬁgﬁé&?g b ‘ﬁ"ﬂjﬁg‘? E AcesgPi ? 0’ EEFEG
8, the DFL entacgording ¢ %F@I&%mﬁw hyrlr%wnahenara@ B2 gaqgrded in tlse physical

pl acement addrspas B0 rephieed Ini dkhysicdlsPade P @sdoadih @ (BSRplabddBl by defect.

Accordin P theREi% and, BB %%Prgﬁigﬁt Ogtacn%]a VYE dh"ﬁF tf;%ggﬁj, ng

repl ace bl oc beln recorde
bl ock vi a r eplfﬁéghﬁi’ﬂa%‘?w“ OpyHeap dPHL er@membmng@m Hl: émbeﬁ arp kepidced with

replace the f IF%dfP@pieaﬁbeﬁﬁH abd D6genbrateiah@ Rofedsn S8 THH 0BG G S 41 &

recorded in a gpare g 421 or 423 on an information stofage medium
400, a DFL entTy ?or indi cating the replacenent by LOWand a DFL
entry fobllfhdi cehl ithigsituation, épindisatedhat alpyevibas egplacament dbark 0fithe dPs biock is the

i ndi cate such pseslodX, aﬁmnﬁfoﬁmlo%f e BHiodktis ktareanﬁa@mlaloﬁaﬁlhﬁhn&&b%

original address. 81 y ddr ss corr espon
| ogi cal addr eSS ﬂ?egpcggﬂl%ﬁ]‘ 5 ﬁ "“@’F gl ‘%% eEPaIP reproduce
address of a diafagetordds] ape kogiwd addresd cokmsporgimg'te P2eayplaaneientn orderdoi t i s

preferabl e th% rbﬁlﬁzerﬂ%ﬂamme Afure W &%65/ &&%QZ E #ﬁ?@{éﬁjﬁ%& 6

SRR IO R e AR R

repl acement . [viflOhe Physidal aidress Bs andi refrodures ihePs BBRK irsotdedl o e kpapdarea

i ndi cating whebhet 43316s WolvnCRk EXarfbtd, in FIG. 4. If the user data B2 recorded in the Ps
block cannot be reproduced, the drive system recognizes that the replacement block Ps
is a block replaced due to the replacement by defect since the replacement block Ps is
recorded in the spare area 421 or 423, and then recognizes that user data of a previous
replacement block is the same as user data of the Ps block. Accordingly, the drive
system obtains location information of the previous replacement block stored in the
additional information portion of the Ps block, recognizes that the location information
is P5, accesses the PS5 block, and reproduces user data of the P5 block.

[116] FIG. 10A is an illustrative diagram of a replacement process when a defect occurs
during the replacement by LOW according to the second embodiment of the present
invention. '

[117] In contrast to the first embodiment illustrated in FIG. 9A, two DFL entries are used



is linked to another DFL entry. [111] A nethod according to the first
enbodi mrent and a nethod according to the second enbodinment will now
be described in detail. [112] FIG 9A is an illustrative diagramof a
repl acenent process when a def ect occu:@ during the replacenent by
LOW according to the first enbodi nent t he present invention.

[ 113] Refemo rwmst20fl G 9A, a defect is detected from apfExRb@SHz776
whi | e updated data blocks Bl, B2, and B3 with which data bl ocks Al
A2 and A3 recorded in physical spaces PI, P2, and P3 in a user data

ar ea 42|2 0 ndartouﬁt%@mmm £8e oﬁ%@ﬂa@&au&em uﬁrufé@ﬁonmﬁfon% meiufl @0 &
are replaced are be or

according to tHeY Pefﬁfg’&é'?; a#ﬁ‘?f%é é?“ggggrﬁﬁalﬁ e e
physi cal  spacie rgplaced wntb@’ﬁae«mdihgl tcathpmpklp@attntbpw Rsd BE isoemlaced with Ps
the repl acene rﬁcc&?dm‘é% ﬁﬁtreplﬁc%ﬂrﬂtht H?Q{e?ercf 't\QQ dffféréﬁ't ﬁFL%ﬁ!ne?m@%Eedqetcﬁél

(P2->Ps) is gen to i'ndicate final aced wth
be. rir e, DFL CHUEHE D HEHRSE R T HS 5P S50 O 4R U PR caR hindisetehs
and P6, respecusmgdirststMEfcainammgenerat ed and stored in the DLF entry

that ilﬁrlééfous"?‘%‘gﬂ% R [0B, e} syl ol L Ay (P2REN i

| ocation infor hregrace ‘é‘th’gg’bﬁeﬁé@@ link stgteinfprmationte 'L dryindicats dat the DFL
information pmtyiiolinked td freties DIFLeaky iBjie DHLRGtrY Mistst 14] indgel@sits the other

conmands a dripy leLgﬁiﬁf@‘g‘S[Fg)Z{oEif?&Qﬁé’&gtPﬂjﬁ&%la(cgg%tﬂ%g at a | ogical

address caorrespon repr oduce the
data B2 %1 ne fBﬂ’&P’é‘g thipdf ghosy goramands the divgghter & repdeerfataprn laginal y

that the phySIadafesﬁdﬂfeepi:ﬁldiﬁg t6 Mer@gm@mdcmnm o lile: ihfR@me@dn sasicaR@ihas
ook T ocar dadt b foal B daS), o oG SLGES fBaR AEPES 17 Sl B P
in FIG 4. |f thephysicakaddeasuPBoorrespandingdo the logieal Pédrea@umklae@nwdt Phand

reproduced, thBatdRd & sBate In@cﬁfhfaﬁ@x@ﬁ RS, 5Bk e BFI @rmya(@swa)t in RinakesRs
is a bl ock repkac d due t

repl acement bl’6¢ ]Igsanloglgmlﬁ]e% eﬁ@ﬁadﬁef%”%%%%gﬁs S’&MMP feds “fg" Py
t hen recogni zasprotiges thed’s bipgk.candftrapsmpitsagbé davs B2 stopddav éredistbldsk e the hest If
the sane as usgg P@lab@k &hnéthe rE’p%o&ﬂce&que t10QGefedi, Bgbe/the HRG: é%ﬂemereco'gﬂéésem

obtains | ocati n mati o s re acerren tore
in the addit |fg%h‘ |[ﬁ (Pgﬁ E))OLF?t schlo#%alf’gj %F‘Bﬁ%chgé éns

t hat the | ocatspam aieafidi maﬂb ps shosmPer exeopds $eBId. Hearﬁ&hhluwldataawded in the
Ir FPLS?E;S?\/? 355 Bié’ék%s g];e shil€ 2} &ephfﬁﬂ‘toreh r%;l-@: Pgbﬁck jtpébﬂﬁ\% sgﬁ%m S%nCrSPgoduce
during the reﬁi‘%ﬁ%ﬁl@m a‘lﬁﬁ""\."@%ﬁ%\ﬁ’ég‘?‘ﬂ% ‘th]ée gg@@%ﬂ todhblRsH nent  of
the presBR0] i nvdae,ivdrreap it Tink Istateciofotmnatin it oedesaryf ih tiet Dl désme ndis-

|l d 7
PCT] KR2005 ob%%%%tfgii“g“;‘%%%@“??&% R, B e Y e e

[ nf or mat i o sic6rles s refeagD Hes- 114 and 1753 follows;
[121] When the replacement by LOW is performed in the user data area 422 on an in-

formation storage medivm 400, as shown, for example, in FIG. 4, an area replaced
according to the replacement by LOW can be physically but not logically recorded.
That is, if the host tries to update the data blocks B1, B2, and B3 at logical addresses
L1, L2, and L3 according to the replacement by LOW as illustrated in FIG. 11A, and
since data has previously been recorded at the physical addresses P1, P2, and P3 cor-
responding to the logical addresses, the drive system records the data blocks B1, B2,
and B3 at the physical addresses P4, P35, and P6 by replacing P1, P2, and P3 with P4,
P35, and P6, and generates a DFL entry (P1:P3->P4:P6) in a DFL entry list 414 to
indicate the replacement state as shown in FIG. 11B. Here, since logical addresses 1.4,
L5, and L6 corresponding to the physical addresses P4, P35, and P6 are un-recorded
areas even though the physical addresses P4, P5, and P6 are physically recorded areas,
the host can use the logical addresses L4, L5, and L6. Thus, if the host tries to record



shown, for exanmple, in FIG 4, is finally replaced with Ps through
P5. That is, since P2 is replaced with P5 according to the

repl acement by LOWand P5 is replaced wwth Ps according to the

repl acenent by defect, two different DFL entries are used to dis-
crimnate the two repl acement states frdm each other, and their |ink

state is i Rgpe@keshorusi ng |ink state information. [118] pEEKRE oL /HB 7160
FIG 10B, a drive systemgenerates a DFL entry (P2->P5) to indicate

that P2 is replaced with P5, sets the link state information to ' 1

to indicate thade bideksHl C2eMdO3 dtShd lbPikAddiRsREPE NS, abd e, GRE 51){ d d}tatﬂae

DFL entry list 41 and es,the-o DFL en - >Ps

i ndi cat eyt hat ﬁ?aé%b?egﬁféﬁ%g thﬁhﬁéca féfif@fes@rrﬁwpﬂ% %/ Fﬂtge logjea dﬂﬁ’éftes
commands t he dthedavesysteermetads ép datd bibekd@t,£2atndCB eigihysital addidisesk?, P8,
cor respondi ng &faﬁmeﬁwhgp& 1350&1%156)\91&??*7% Lpepd d}t&fdfﬁg%ﬂférﬁf ReAGS

nmedium 400 to re drive stem rec i zes
DL o v Cpa b0 i ecrerie DL iy (Bibpady i Myt PECSORITHEIES ( e
| ogi cal addr esiadicste tleqreplecthent dtitc Rbshand in FI(atllBhe link state

! nfor mat L%Q s sal d},&nb%& abogg%ﬁenttﬁber Egéen%mﬁ L&J%‘Sis gﬁelgﬂegéﬁ\ﬁfe%perd ta

is stored in an origin: dre rec Al ze
finally repl acttR 4% Rhysical a ﬁeéd@wen@ﬁ@lwmsm@é@wseﬁfdd o aREkicrtsy ¢ape

gat a B2 Zt orgcbd gorkd aﬁi&)rfcgm{:h’ddr&s fitia dﬂ@ﬁ%theﬂljFL 4ntg. Ishib ek ADEL
€ reprodauce n e arlive system recognl Zes
lﬁ’?es S?(B_@d g& %ﬁ.{nﬁacf {o e(ég] ‘IIE"E

fromthe DFL en ‘block is a repl acenent bl ock
recor dedli28]t he b?aﬁ@oéh%tomse@WWOdwnéhhﬁ/ﬁFLﬁm X APptR4: PG) gan

FI G g tandt t h@&cﬁé@{aﬁ de&eo%ilfw@%dnds Aretdd@1iniRa t@&?ﬁl&tﬂéb)ﬁ R&tirpANRInk State in-
user data stor in s. bl oc i ve.system can roduyce e
P5 bl ock and ttr%an%nr%n t% eSha‘ﬁPénggf%Té tﬁéh S‘lﬁ"bbé)ﬁﬁ?fiﬁlg?feamgﬂ]
host. [120] Heandy. W\Plefrse:aleudﬂrﬁes ¢arrekpontimg do & lﬂgmahatdmmshoglm'&wéarsg@radnn
the DFL entri %&%uﬁl §dd:é%EE1€]dﬂﬂTﬂ€‘eMﬁ§E C;J'sﬂa aeefeg_%dxﬁs oh&ﬂﬁg@laa
two unli nked [%FL en ries m% ‘ngﬂq gﬁscr refe gj‘;}\‘i‘

FIGs. 1A and irbreRlsepgen: Blgck spopdh S rFelecet pihe

performed in tPELeger data area 422 on an in- formation storage

g\ggggg} ﬁg@foats S FgYeWIZAfLQ{rIrseu%i%@'ﬁmtﬁer ek%igﬂ);lla @hefein z?‘fhcy@fc?laadgl‘ac%g ﬁ;}%@djm a re-

l ogically rec %F&Hlegt"‘%ﬁ%f ?%1 ¥? D?F/r\«/-f?nﬁbésts“tfgq santoélg irptrddeest fidd ghangther

bl ocks B 1, BZ)FlamdciBtheat¢plicogientdly oM taes phice 1nl the bs2r damareh 328ccor di ng

to the rﬁ@kﬁcemﬁafen égL: zle' k;dﬁﬁﬁ a&%ﬁﬂpﬁsnAflA arld-A3 re%gfhed g%gh@acﬁat a
cor de

has previously een r sical addr esses
cor- respondi ngas Pl pedfe in %H*‘(ﬁé%‘%é’@a %?heﬂ%mn#ememwgeee%m%m

t he data bl ocks sBoviy, fﬂéla:xamp]&g:hnl%ﬁiiGad.L akdweplabyitiyahd repitees b5 LOW, upBated

d P6 b . P
ggner 6 by ;eg&ﬁeeﬂgtgc@glplp&pﬁgﬂﬁ’& &&CE’%B%EI PrysiBfldpdcls oj-%gp%ndmg to
i ndi cate the rléﬁF%léﬁf%PéﬁU dtéaleé, fﬁ]@ilé*ff-mma physmaépaqqé dyadp an ingreagecof the
| ogi cal addr esguesankcbnt. Th is @Be] aldBive OysicasRomds ﬂﬁubdhtéd’t&tmﬁ&ds@ﬂf A2, A3,

add coses P4, BIAPIERAT HILHOALER wliods RSB LIUED, i

host can use tgsacTrisgn DXL @ﬂMK%B&Pﬂ?@ ang a ]%HdelLLB/ (P4i3k3) asi showh& FiGs t

tries to recori@r?Here, though P4 was an un-recorded area before A1' is recorded in P4, and since
it is determined that P1 is replaced with P4 before A4' is recorded in P4 corresponding
to L4, P4 is considered as an area physically but not logically recorded. Thus, in this
case, a physical address stored in a replacement address field of a DFL entry is stored
in an original address field of another DFL entry as shown in FIG. 12B. Though the
second embodiment of the present invention is represented in FIG. 12B, the DFL
entries can also be implemented according to the first embodiment of the present
invention.

[126] FIG. 13 is a flowchart illustrating an example recording process according to the

first embodiment of the present invention,



WD 2006/ 052077 PCT/ KR2005/ 003776 data blocks C 1, C2, and C3 at the
| ogi cal addresses L4, L5, and L6, and since data has already been
recorded at the physical addresses corresponding to the | ogical
addresses, the drive systemrecords the data blocks d, C2, and C3
at physical addresses P7, P8, and P9 6? repl acing P4, P5, and P6

w th P7, P§o sidglof2®according to the replacenment by LOW¥rRR%h0s003776
generates a DFL entry (P4:P6->P7:P9) in the DFL entry list 414 to

i ndicate the replacenent state as shown in FIG 11B. [122] As
descri beghoapove, Ré’i@ﬁi‘ﬁg&@ﬂd QB! REGERePYock{Mutide Hﬁrréﬁédgﬁfénﬂ@]ﬂ@ﬁ’ iHSer

data area 422 ddresses stored i e dr ess
g o o e ronshibs 1M « 350 SRBRRa RS | Gmes Pk rediding § gt pertion
anot her DFL ertpdyted byl theHi@Woad en atdigonahvinf@matiore pdrtioemdihiing dlotaion béa

i nked to eac 6];{% cond enbodi nment
tlhe DFL entr FE%IQD\;]_ Pbloc{k](?o%LU de%?ﬂﬁ&)%o%e?atfoﬂqﬁ(fm DFL entries

are not I.Zﬁked t Sheddye %ﬁtﬁ@rrewdssté% gensERtdreplpgementhlagkaniaspare greade} om
to '0'" as showp3ion aklifformdtioB.stofepeaiediimg 40Mintdperafion $330enbodi rrent for

a DFL ptby ﬁ{ydﬁfvegyst@rﬂgén%ﬁesca%ﬁ@gﬁggguﬂ&ng PRl R udAdine S

shoul d a

entry, and a quggsliaéhlloc emirleg%wéérﬁfpwfﬂemf ﬁanqléemacemmahlo%wdare@mme
bl ock shoul d abMaysrbie thd DFEEntrylia 414ph aemBithardd doems mddringd4®f int he
DFL entry. [124 bbb G3dRA | | l ustrates anot her exanple wherein a

physi cal addr 685 s?ore in a re- placenent address field of a DFL
entry isliSPbred FH5-dd int flgivehart iHeiiatngarf ¢xeglegtpradusinggroceBricconding to the
repl acement byriki@Mtoak@sit Bf 6 Brokéht iVendbper data area 422. [125]
Referrin 2A 3 .recorde n
bhys! cal 3B aces RefAilgsS HEG dﬂpéaf"ﬁe DT eeveg A Bl uoT GRnae from o
i nformati on sthestigeperaddrudl#00, as shown, for exanple, in FIG 4,
e 1301 p0 by syl i

| ogi cal spaces OEPTan éoaﬂysmﬁ'ﬂ?iid[eﬁgfa}/‘@ﬁqc f)f'?% jcagy %E‘Eté’ thapqa'agaltagdrgﬁ

i ncrease of theopefaticn B@0unt. In this case, a drive systemrecords

}:’Qe ggdafbgg dat aTjl &?\K,ss ﬁlam’rea%ﬂ_a r%acemeﬁt%cﬁ%eco&&d%b@ﬁﬁ’@%ﬂ Qﬂ&[@&

6, and PY7. ﬂ\l/h | ace % OVMand  generat
entry (P1:P3-4° ahé n‘ﬁFE“&’ﬁ’Eattl?n(l >P7) as shown in FI G 128.
Here, thpdgh P4 iﬁbsdm systemele@rdines whatberkabocoereélion ofshe eplacadedt blockid,

and since it {s..dehigh %jont ﬂ@h Iﬁhe e%gf &l %ﬁ&fjofgﬂé : eHPéent?e% Blrogk 16‘4 s

recorded in P4 correspohdl ng I'S consi
physi cal | y butS“PRS‘ﬁSflﬂag'FéHV? WF‘?&:’@PWQHCGS thegeplagepephlack %&ﬁ@aﬂ% 1470,
physi cal [186r esdf gikefreflcdrfecor eiphaephtdicnatidele Rhot vetddsff, iR dvk spfdnd Y

s stored 1N Bl gk oi"&'g{e%ﬁ o bR oRPRHASI sl ST AR SR

in FIG 12B Sent I nven
i s represent ecreliﬂapeme@ blecigin opgratigy] 450 #@sgsbeéavﬁ&ane%ens@tq thpfistrent ed

accordi ng to tdasoflinieat oﬂﬂ@pﬁib&miﬂveﬂfm’; hfbc&ﬂﬁ}%&iﬁck c'a@b’@ﬂ\ﬁdd@ﬂ‘ as koA in
FIG 13 is a fﬂl&""é ng{o ada][a p%?tﬁgnaa 1 23 &SR n?orma[lorg: 1% 10 glcl%dmg?ocatmn in-

according to the
formation of the previous replacement block. In addition, since data is recorded so that

an error correction capability of the additional information portion is higher than that
of the data portion, and even if error correction of the data portion fails, if error
correction of the additional information portion is possible, the location of the previous
replacement block can be extracted.

[136] The drive system reads a replacement block recorded at the location of the previous
replacement block in operation 1460, and reproduces the replacement block in
operation 1470.

[137] FIG. 15 is a flowchart illustrating an example recording process according to the
second embodiment of the present invention.

[138] Referring to FIG. 15, when a defect occurs during the replacement by LOW in



first enbodi ment of the present invention. 22 W) 2006/ 052077

PCT/ KR2005/ 003776 [127] Referring to FIG 13, when a defect occurs
during the replacenent by LONin operation 1310, a drive system
generates a replacenent block including3a data portion updated by
the LOWand an additional information portion indicating a |ocation
of a prevMRIPMIBEY (1ocation of a defect block) in opBFHKRHNS/G3TT.
[128] The drive systemrecords the generated replacenent block in a
spare area 421 or %? on an information storage_ nedi um 400 in
operati on 1330°PeFAioB]l> ¥ha deive Psiesy Pl g Espkceney blpchmeludipgupdated data in a
i ncl udi ng | ocadphuerréad2drona3 omamifamatiar itghgeamediing el0,a8 hdvat déricRimple,

I nformati on of; | nt block, and records the DFL entry
in the DFL entl}ﬂ:I Q%ﬂéﬁmﬁcﬁ & i nformation storage nedi um 400 in
oper at i oh32B40. [Fh%éql‘myaemjg&nwste&a DPEbvga v which indisatesthe mplasament Db IQW

r epr oduci ng[ Erme&mm GAk ekaRgnfoandtida md1¢aﬁﬁg maata@ @Bmtry of lidkee td%%ﬁl@flt
i nventi on st em 1 ecei v
reproduction 3%]]:1‘ 5%&? xﬂ())ﬂl;ganoﬁ lgﬁﬁh%ﬁ%‘ée E'Efatef ig’g‘f‘ e?ﬁ% %’ﬂ‘iﬂg
system converttbeﬁplaéqn@lﬁlbymfeégp%rémwag to the repr oducti on

conmand [1@0R PhyShe aliveadeteSeoordinbe g&@i@&@ﬁﬂmﬁ&tlﬁ ¥% DFe! @G dist M 4lRqn
physi cal addres

eratio drive systemreads a
repl acement bl io?n?%ogosg?fg%?rﬁ?ﬁ'ﬁnéﬁ@d?k Oé’clgﬁ%nt address stored in
the DFL Hdtly i Flopéd &td fbrwdhmﬂlw{r&@@an“ﬁhmpie rapeodsyisg proce taeconding ® the
whet her error gaiieeitoainedf of REpl-6Rt Vet bl ock is successful in

operatio 4 f_the e correctlon of .the repl ac rrent bl ock |s
successfﬂf&]the Pﬁeg@%?ﬁ(grﬁ@Eﬂ?lﬁ"dﬁ’ét@@m"eﬁéﬁ?’ﬁé tigy} gRokmandl from a

oper ati on 147Cos{it®b§ratién 14i6. error correcti on of the repl acenent

bl ock i syt SUC?Héézan:' stEB%oH\Féreé %&%{I Oﬁ&q:csg%c%hﬂ é)dlé)l%?ltoldﬁalogf a

previ ous repl acenent b om a or ma
repl acenent bl GERIEn] t?)fJB]F)éﬁ prldrcssand seeks iR prsBFelaiedio thembyug address
the first enliodperedn 1620t he present invention, a recording block can

be dividgdy; as SN staf infdfParidy of'ﬂ;fbtlgFﬂeﬂﬁ;@s%%E bRk & ?tgmas@?ks 2 final DFL

addi ti onal |nformat I on _portion inc ocation In-"form
t he previous re8BY Qbfé‘??é?ﬁm&)ﬁ%é'!@mqum:&c?d‘i‘fb’ iligked toithidaFld gatey 1P§P‘Pfé%@? 1;@8

so that [146] er r oTheaiveayitbicaa padpldceinyntMlodkhecondidiat 4 RPRkerhdtk addigki on
portion is hig %d %nn?@ﬁﬁzﬁ%&e?ﬁry%?%egﬁ}oﬁ IBQ(St lon, and even if error

correction of t correction of the
addi t i onldP6] nf or Hﬂhq §pd {ﬁslrat:q:r@wt block @@vsbemeroduqqé i} epeeatipp A6 Y, thetvisive

previous r eph@@t&ﬁ&éﬁmdﬂc@ﬂhe €spTachBe®bldcR Gt @ﬁ&atfoﬂﬁ@'}’o The drive system

reade 2 B8 o STt Leabfen Sk Bl SR b B SRS,

bl ock in operPaQ‘ilQm Qﬂq@try linked to the final DFL entry and reads a replacement block
recorded at a replacement address stored in the previous DFL entry in operation 1660
and reproduces the replacement block in operation 1670.

[148] Various aspects and embodiments of the present invention can be written as
computer programs and can be implemented in general-use digital computers that
execute the programs using a computer readable recording medium. Examples of the
computer readable recording medium include magnetic storage media {e.g., ROM,
floppy disks, hard disks, etc.), optical recording media (e.g., CD-ROMs, DVDs, etc.),
and storage media such as carrier waves (e.g., transmission through the Internet). The
computer readable recording medium can also be distributed over network coupled
computer systems so that the computer readable code is stored and executed in a
distributed fashion. And the functional programs, codes and code segments for
embodying the present invention may be easily deducted by programmers in the art
which the present invention belongs to.

[149] While there have been illustrated and described what are considered to be example



[137] FIG 15 is a flowhart illustrating an exanpl e recording
process according to the second enbodi nent of the present invention.
[138] Referring to FIG 15, when a defect occurs during the

repl acenent by LOWin 23 WD 2006/ 05207%4 PCT/ MD05/ 003776 operati on
1510, a drlve system records a repl acenent bl ock including updated
data in a éS&P’Qa 421 or 423 on an information stor SRIRT76
400, as shown for exanple, |n FIG 4, in operation 1520. [139] The
drive system generates E)F try, which_indicates the replacenment
by LOW and i rf¢P enly ‘i?ﬁé Eraie@t 'inﬁ%%oﬁvd% WEhbs widrietoed Ry thosskilledan tejart
entry is |inketattvariamsodhhrges iffokmand mydificaticanrdyetie riatle i5e3€ln, ahieqelvilvgs

Systom al S0 OGR! bulyely el ALE 8, cbSn L BBIARE TR nkoope of
gener at ed DFL tB&PIeses ifvRntionpFer expmplp, qth@tcommmema@hle mesiayueh as tgad-only
st orage nedi urmeféry (R{Dwpfaha&miaacel&ﬁ@mo{y](RAM)Ftﬁ—R@ﬁIsl ﬂ‘aa@eﬁé APENaGHp

illustrating X e _r.enr rocess. accor g
enbodi nent of %k% %J&éleoﬁtd g‘fgr‘qi{\g’e %m% %ﬁjf]mﬁef'vélﬁsr ?‘Fdﬂtg%%ﬁ‘%&thi%m(%%{“ of
drive system rictgieyse gr @W@ﬂbkermqs@mgmeéwmmﬁdtﬂﬁzedm ong hote dat re-
operati on 161Qladed#ad tedtheques hsvRs@& el BoRAAYBH With F1G 08 iFE@! 3, RUGI £$5G. 6,

2 eioe "B OB, PeBERE SR BRI ol AN PR 8RS8 b
[144] |f |ink 1St Ei® IHnFi6T. dfandRlGfl6 ateantiDEtd. Eikemise] sceptrtl contalled cante im-

system seeks gldrhdidd defalchiprétt 6rYa1tQ1)ﬁa§€e?}‘ %%Eﬁkgalfd? &ﬁ?gﬁgése%bm Lry
linked to the DFL entry in_operati Vi rorve system
reads a repl ac?é%ﬁ‘iﬂmﬁf%% ﬁr"é‘@%’i‘% %qsaé FSéFBP er%ﬂ?ﬂr‘%?@é dpeé‘CT n
the final DFL cortingly,inisdpenrdatlitberefbfe that (hadiGpsehfintdntion eatbelimptedcetent

bl ock can be VaRb HRAUGEH 1e'eihb<aeﬁ{eﬂks'a@gao§9@%ut thél%%%geﬁ ip eﬁi&,ﬁﬂchﬁes allerp-
r epr oduces th Eﬁ%§ﬁﬁﬂ$ in o eratlon 1 the rea
r epl acenment b 2 ?8&?68 eﬁﬁ&“ﬁ@@ﬁ@%ysten1seeks a
previous DFL entry linked to the final DFL entry and reads a

repl acenent bl ock recorded at a replacenent address stored in the
previous DFL entry in operation 1660 and reproduces the replacenent
bl ock in operation 1670. [148] Various aspects and enbodi nents of the
present invention can be witten as conputer prograns and can be

i npl emented in general -use digital conputers that execute the
prograns using a conputer readable recording nmedium Exanples of the
conput er readabl e recordi ng medi uminclude nagnetic storage nedi a
(e.g., ROM floppy disks, hard disks, etc.), optical recording nedia
(e.g., CO-ROVs, DVDs, etc.), and storage nedia such as carrier waves
(e.g., transm ssion through the Internet). The conputer readable
recordi ng medi um can al so be distributed over network coupl ed



conput er systens so that the conmputer readable code is stored and
executed in a distributed fashion. And the functional prograns,

codes and code segnents for enbodying the present invention nay be
easi |y deducted by programmers in the @t which the present

i nvention belongs to. [149] Wile there have been illustrated and
descri bed what are considered to be €laipise 24 WO 2006/ 052077

PCT/ KR2005/ 003776 enbodi nents of the present invention, it wll be
understood by those skilled in the art that various changes in form
and nodi fication hayAb@&feradgon keragenmeding coqyrisiabent s  my be
substituted for e

and scope of theé g'gggent (?)n [nrg"!n Q;ﬁd‘étte QE,BQ?# d&a{rﬁégﬁ%ﬁﬁpﬁfﬁ!&& using
r eadabl e mbsmsmwy'egcai@adwm (LOWRnor y (RCM random access nenory
(RAM, CD ROV, pe p (o] [ a
storage devi ces, ggé:&éjrc A % Com r|391?; 4 rggfggérﬂ‘lﬁ%nt Hg&fﬁe% Ia%ﬁw heo%lpdate
Wi te-ondéoqkruaiim/\nemaabrmntrlyoiﬁfemr@dredl um nmay be utilized as |ong as

he d C ol ) ; . ) it
Lne dstare: ol SceamRl SR fHPaEAS SIS RR  AGEL o8 Vi N

10A-10B, FI GS. 1mherdiB tha-priginal bk taBprisdsthe Oni@nalliiata 14, FIG 15 and
FIG 16 are util 'tﬁgq.l dla{eksl\%lf("?n 1 ?Fs[l]té{r&‘ 08918%&' éatgad%téj?or lFBdatlng the

pl enented as a chi p t'ernat
pur posed ariginalidate, pr ogr amTed to performthe met hods as descrl bed

with reference tq g%lr ese bléb& |anPl'éd§era:gb ﬁéééf F%ﬁph%sf%%f%gment data for

t herefore, that t I nvention no vari ous
exanpl e eﬁblednmrdeéezﬁpéthbwdatedm andat the present invention

| ncludes all em tPQ%bféﬁPﬁsﬁ epﬁylr Fdr Rk Wi@ﬁﬁl%ac}cﬂ%ﬁ@%&s BEatlohSnRRRSRAS the
claims. 25 dains n 1 ntormation Storage medi um conprising: a
first areuigiehpiorks ang logatianjdterreatidnoef khe mplaapm!ani Mgckan ori gi nal bl ock

using repl acemenf, by, tﬁ@tﬁb@c&%@{ bk ﬁ a(lle% él%g&ﬂﬁlg GEF"BIOEK 1nc|ud|ng

conprising a replacenent replacing
r epl acenentusely ddtsf eortion afiod Lan@a@candmanragédrmal amfeanatmn pertion d‘ongtpmtlon

defect |i e original block conprises the original
dat a, theﬁ%b £ItEorenyciaflﬂtl)c a%?ﬁteﬂbfl rst area conprises update data for

updating the original data, the replacenment block in the second area
conprises replac f fint upd
data, and the de?gg éljili{fé’rgfnaf[??n srf’[ ?ﬁgg%lr“?'g?ﬁ C%?@FQ J(;Egnr?pwi Wh@rem the
| ocat i on ddditionateinfosmatidn ptmonos regqonwd fol e betigr Ieo*oat:olmptlpnfaapﬁiahtvdhan
of the rqnétaoqﬂggalgger%%ﬁ;&w\ﬁer ein the replacenent block is a

ni

recordi ng/ reproducl ng ol ock, including

3. The information storage medium as claimed in claim 1, wherein the
location information of the original block and the location information of the replacement

block are represented by addresses of a physical space of the medium.

4. The information storage medium as claimed in claim 1, wherein the first

area is a user data area, and the second area is a spare area.

5. Arecording/reproducing apparatus comprising:
a write/read unit arranged to record data on an information storage medium
and read data from the information storage medium; and

a controller for controlling the write/read unit to:



a user data portion for user data and an additional information
portion for location information of the update block. 2. The
information storage nediumas clained in claiml1, wherein the
additional information portion is recofled to have better error
correction capability than that of the user data portion. 3. The

i nformati on storage reediduwpdeée dataiinee updatd blook in ainsrazea of the medium for

| ocati on [ .hf riginal. t he l.ocati.on

ot or ot 1 SR0RS BHARR B tetfrdid 48 Eorghe? BioeR 7 1l el i eeplecement py
a physi cdbgisgayervaite (leWieaidum 4. The informati on storage nmedi um as
clained in claiml1, whepel h i ~ar i r. r an
the second area is a@pg%&a%e%t&géék’hpgég‘?d’%ﬁ%"% r@%&%&%f’ﬁg’%&%@%é{‘ ﬂge
conpri si ngpdate biock @ thediistianéa tcavpdate dee ¢riginat datadredaidad ém thenoriginal block of
i nformati 3 i I inf i.on

storage. oAt Snd R Emdttby LPR0 B8R el B eBIP EBRERY e e
to: 26 rdedainth gptireaedbblack in sasecapd atea dbtheckediomeusing replaaenantddy detiect,
medi um for updati i, Ql cor i L Qi | ock . of

The medi um usi ng 'TisuRl 6 B8 ArhereeRis £ BRptls B or Rietiri ook
def ect i dncledipgtledationi indortria¢iomipafathe dedginali bloblei argl teatiord doformatidme of the

d bl i i h i ded
P the orEBsanelition Bt BRERE Metliitakfed O B cliahe RICR: (TERINEG e
r epl acenenmigirgdbleck ora defpttavamagetreet arpdat e data in a repl acenent
bl ock i , i i . f ect. .
ek " B eson R B RS B RS R ARSI SIS g
ori gi nal @userkdata moiricoh fog userc datacandi arf edditivnad infofmdtive moriai foalthé llaakion
and | Ocatihﬁﬂnétigrféf% bg&ég[llﬁwe repl acenent bl ock, and controls the

write/read uni 0 recor € ‘defect list entry for the original
bl ock in a defect managenent area, wherein the replacenent block is a

recordi ng/ r epr odygi j el udi ser. dat. t f

user data and anlﬁgdgﬁ%@ﬁéfﬂﬁéﬁdﬁdg%g%pg%ﬁ %H%oéris Sé'r"%%hﬁ q?ag@aéf'ﬁ%hnergh the
i nf or mat i @ntrollertirthanpdatras beogiite/réad diietorecd thengrditmabidfocmatipn portion so
apparatu l_al I | : i | .

contr ol & PRNE ARTRL oo parioB HEk Heftyot o gBRIeH <P !t or the
porti on guser thtatpottiosm. addi ti onal i nformation portion has better error
correction capability than that of the wuser data portion. 7. The

recordi ng/ reproduci ng apparatus as clained in claim5, wherein the
| ocati on i nf or matd.onTh recheding/iegrauating lappérafusdag tleimediciatdlaim 5, wherein the

i nfor mat i\90,f ik ﬁétﬁﬁé&ﬁ@%ﬁﬂ%a@l&’%&?& fielIGEHE %Bﬁm‘?'at@»}écq?ggé FotSntht

a physical space e recording/repro
appar at usleck are ag¢preskernited by addresseswif e ipbisical lspace ofrthe mediin.i s a user
data area, and the second area is a spare area.

8. The recording/reproducing apparatus as claimed in claim 5, wherein the

first area is a user data area, and the second area is a spare area.

9. Arecording method comprising:

recording update data in an update block in a first area of an information
storage medium for updating original data recorded in an original block of the medium
using replacement by logical overwrite (LOW);

if a defect is detected while the update data is being recorded in the update
bIocK in the first area, recording replacement data for replacing the update data in a

replacement block in a second area using replacement by defect; and



9. A recording nmethod conprising: recording update data in an update
block in a first area of an information storage medium for updating
original data recorded in an origi nal bI ock of the nedium using
repl acenent by |ogical overwite (LCW 7if a defect is detected while
the update data is being recorded in the update block in the first
ar e?, recording rgguiesatiogent defieth lisbrentrg pfoactheg otigiealmxtta:ke imtatdmg' nocaamon
repl ace an
27 geng'rei gﬁolrrﬂét’i)og-}(% ?‘ a?r%ﬁ%?? %Cntr Igédhgﬁ H@%@*%&ﬁ@%% ggl ncrlt bao Gy and
| ocat i on rendrdingetié defeof list Brtnofor g1ermiglri_al blokk larajdéfea:tannargagemehmma,n on
the. ori gi nal bl ocThna e fHerisEE Blotk Bk B BRlodoRb i o iRbuaing
r epl acenemtuskt dlata psrtlanrfeccusdr nigtar epd catuaiddigjorléhiinfobhata:in portibodiondocation
user dat a and an additional information portion
for Iocatallni(?))il)nc]&lj orma H%a‘r'?]ég izll%he updat e bl ock. 10. The nethod as
claimed in claim9, wherein the additional information portion has
oot PSS SO REL D HRRAPAL b9 diite Sl B HRSfedR, nyppeon
i nf or mat i pemtiaf hasneetteoeirgi cnatectidrocapahifity thathabofathe oger data pontibm.on of
the repl acenent bl ock are represented by addresses of a physical
space of the nmedium 12. A data reproducing apparatus conprising:. a
read unit to readidatte hethodas daihed iratlaiond sttwreigeheredation ioforpaiici ofghe
gl ‘;LLSLSI Hld ﬁf@\(la ‘gf&%?rdnﬁ'tﬁg |@d%ta{§#%8ﬁqé?g@go§ \Rﬁe eeo'rkf’c%%{‘glo%ﬁ ard 'regdrg?aégéed by
conpri si rajideessep bba physital bpanelofﬂ@meépham ng the wupdate bI ock using
repl acenent by defect; and a defect nanagenent area for recording a
defect list entry; and a controller controlling the read unit to read
the defect |ist €& r&datarreploducng gppeshitus bbmpkKsiognpri si ng | ocati on
ot e o oufrl i oled) BB AN A48 Aol e
r epl acen=srea wbamnsmgsamgpdme bdlck efot ubdattngeam roylglnmhbbek msmgereplacgmaaﬂ by
bl ock co I
conpri sesbuliTanehite o FedRlidred bEmHIIR £ SRR olodR b dsplegil e
bl ock, anwdateeblo@qolummpiacemleotw defectth@dsedeﬂedt maweammbar@e‘sr recording a
| e e gl and £ 26110 3 dofect of {he update data n the
recording/r epr odwctardgrolien conbrblbnd thei naad! udit tegread thes defectdishentor fior the driginal
user dat i i f i :

) gcfo%h %ﬁ% Ié&%ﬁi’%ﬁ f'o@'ﬁafoggéf tI‘?@ngﬂﬁél BPdkk! 4Hd Ihga(i%}'s iMBrmation of the

i nformation
replacement block from the defect management area, and to read the replacement block

using the defect list entry,
 wherein the original block comprises the original data,

the update block in the first area comprises update daia for updating the
original data in the original block, and

the replacement block in the second area comprises replacement data for
replacing a defect of the update data in the update block,

wherein the replacement block is a recording/reproducing unit block, including
a user data portion for user data and an additional information portion for location

information of the update block.



13. A data reproducing nethod for reproducing data from an

i nformation storage nedium conprising a first area conprising an
updat e bl ock for updating an original block using replacenent by

| ogi cal overwite (LON: a second area28onprising a replacenent

bl ock for replacing the update bl ock using replacenent by defect; and
a defect nmanagenentA atats rémodudap ndtigl fordepaducing sdate itany ,ant imMéormation

nmet hod copprising. reading.the defect list.entry for. t ri gi nal..

b1 ock. correes e yBaRitantbiiens o B comP i BY i 4shis BpeRdhe yifeting an
| ocat i on arigiral biatk osingfreplae: e Ibs dexyie bvérwoick (LOW D@ sdcbrd defaesdmprising a
managenent area d . reading the replacenent hlock using.the defect
ot ent nyPegiRentditael fil spghddne ifPgaie datk Hrod depREE TR i dF et e @
t he updatdefdit oEnagemehicaréa fs recording a aefect kst entny ded methati zofmprisingdat i ng
the original data_ji.n th rd ai nal bloc nd _the replacenent . bl ock..
in the second ar éga%g%pﬁhlssggfe e;gl?tac?g nrlté)r dtg?aorfj%?al E'gﬁlf a%qmpd'sﬁlgdgc%c@ﬂ?n
of the upofatreatibeit af tha drigimalipldeit and lazakon iwlfierrmation oh éher eplaaemprnblobi, drkn
is a recqrdi,nglreproduci ng unit block, including a user data portion
for userqh%fjsgg{mgﬁ?ge%ed\tgfe&ﬁ?di nformati on portion for |ocation

i nformation of t headipg#teereplboekentblockAsthatthe defeciddtientng appar at us
conprising: a rea &%} ormati on storage

eunli i é/mri.qh rbgoaﬁs dat.a féom.an Ii

medi um and a conttof | ri‘ Wﬁ'&% SHEPOPLSSHRS PEARR SRR to read a
defect |ist entryhewupdaiesblogk in deatirsd mreanicomprddsonpdzite alata fat upalating the
and | ocation i ftor.n'ﬁltPi on. oL & thi rrd block, fromthe information

st or age r%'gm!ﬁ?a an eoﬁ'%ﬁ %8% 'é'gfja fromthe information storage

medi um usi ng t heheleématerhaergtblankt inythevdeeoed mrdsheomhprists febackment data for
conpri se ri.gln d nd.wherein the third block conprises update
data usi ﬁraﬁggﬁgg?gﬁeé:ﬁ%%ﬁ%ggﬁngcﬁa '”E‘Q/e H%qai%b#)gﬁ of a defect in a
second bl ock whi Iveherdip thgp cptazechehbblock is raaptardingfreproducng gnitblock, dedlading

ner e ch SSAL AR bubl 57 3867 LS5 O BEFRATERA R R gpton
i ncl udi ngnfoematiomrof e apdade bliocka f or user data and an additional
information portion for location information of the update bl ock.
14. A data reproducing apparatus comprising:
a read unit which reads data from an information storage medium; and
a controller which controls the read unit to read a defect list entry comprising
location information of a first block and location information of a third block, from the
information storage medium, and reproduces data from the information storage medium
using the defect list entry,
wherein the first block comprises original data, and
wherein the third block comprises update data using replacement by defect,
by detection of a defect in a second block while the update data for replacing the original
data is being recorded in the second block using replacement by LOW,
wherein the replacement block is a recording/reproducing unit block, including
a user data portion for user data and an additional information portion for location

information of the update block.



