Descri pti on | NFORMATI ON RECORDI NG MEDI UM RECORDI NG RE PRODUCI NG
APPARATUS, AND RECORDI NG RE PRODUCI NG METHOD Technical Field [1] Aspects of
t he presewo 2000vamt2ion relate to i nformation recordi ng nmediraR2aetd o6 e
particularly, to an information recordi ng nmedium a recording/reproducing
apparatus, and a recordi ng/reproduci ng net hod, by which data repl acenent
upon |l ogical overwite (LON occurringlin a spare area or in a user data
area may be efficiently managed. Background Art [2] Rewritable information
recording nedia generally include a spare area in a portion of a data area
to achi eve defect management. In other words, when defective data is
detected while user data is bein recorded in a user data area (an area
left by excluding the spare areaPeSErip&l@Bt a area) or while data recorded
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limted to a s e area,. a replace bl ock exists only in the sp earea
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same effect as the rewrite of data to write-once information recording media. In other

words, to update data already recorded in the user data area, the recorded data is
treated as defective data, and replacement data that replaces the recorded data is
recorded in the spare area. Accordingly, the logical address of the data already
recorded in the user data area is still used as the logical address of the replacement
data, although the physical address of the replacement data is different from the
physical address of the already-recorded data. Hence, a host can detect that the data
already recorded in the user data area was overwritten, because the host accesses only
a logical address. Thus, the host can easily manage the write-once information
recording media.

(4] However, a method of recording update data in an unrecorded area of a user data
area instead of a spare area and providing replacement information (i.c., defect entry
information) has been used to achieve LOW based on defect management to fully
utilize the capacity of a write-once information recording medium.

(5] This recording of a replacement in the unrecorded area of the user data area to
achieve LOW complicates the recovery of replacement data destroyed by power failure
or an error of replacement information. Where an area in which a replacement of

defective data or a replacement for LOW is recorded is limited to a spare area, a re-



recovered by searching only the separate spare area for replacenent bl ocks.
However, as a user data area is used as the area in which a replacenent of
def ecti vewOab@/an72a re placenment for LOVNis recorded, tRer&KRrRepgeme®3a need
to classify the blocks recorded in a user area on an information recording
medi uminto user blocks (original data block that is not replaced by a new
bl ock) and repl acenent bl ocks. I n addi i on, where re placenent data is
recorded in the user data area, predeterm ned rules are needed to easily
recover the replacenent data. [6] In sumary, where a replacenent of user
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di fferent. Thus, naalel0eHksitu@ddeof @GMaless nESERolded inedcee, SPQ0E update
I nformation is recorded in a spare area SA. In case 4, a st update of original data A is recorded in a
spare arca, and a 2nd update is recorded in track #2.

(8] As shown in FIG. 1A, although only data A ' obtained by updating original data A
twice exists in a logical space, a final update, namely, data A ", is recorded in different
locations in a physical space in cases 1 through 4.

[9] Referring to FIG. 1B, in case 5, original data, data A, a first update of the data A,
data A", and a second update of the data A, data A ', are sequentially recorded in a
physical volume space of track #2 on a user data area. Referring to FIG. 1C, in case 6,
original data, data A, a first update of the data A, data A ', and original data, data B,

are sequentially recorded in a physical volume space of track #2 on a user data area.
Disclosure of Invention
Technical Problem

[10] As shown in cases 5 and 6, although physical recording statuses in cases 5 and 6

are the same, recording statuses of actual information recording mediums in cases 5



so that a drive system can distinguish two different cases. Technical
Solution [11] An aspect of the present invention provides an information
recor di ngwoedianmi72a recor di ng/ repr oduci ng appar at us, an®Ca/KR2005/002293
recordi ng/ reproduci ng net hod, by which a re placenent for |ogical
overwiting (LON occurs in any of a spare area and a user data area to

t hereby inprove the efficiency of data3reproduction. Advantageous Effects
[12] A data recordi ng/ reproduci ng nethod and a repl acenent entry recovering
nmet hod as descri bed above nay al so be enbodi ed as conputer readabl e codes
on a conputer readabl e recording nmedium The conputer readable recording
medium i's any ot & ShLAgCHIEY] B8l OB LLANRhALE SRl RI LN fRLBE
thereafter read by a conpu er’sys%enl E&a. BRI Phe‘e npuf er readabl e
recor di ng medistifal aelivedestpagan GiRlinguish iwe ¢illcRaoMasess andom access menory
(RAM, CD-ROMs, magnetic tapes, fl opghnstiafksintiomt i cal data storage devices,
and carrﬂfg maveszésucqags data. transm ssjon thou h the Internet). The
conput erl!Feadab® FREbP AP AGHBHINYRUCIRTRIES 1 BEYERLSFEHt wor k
coupl ed conputaordygtcprdusee ifpatatus hadaooputiey/repeddab metodeyivwhigt ored and
executed in apga'céthéﬂt?&tl caﬁ@?&bvﬂ?rﬁg (‘]\_‘!Cﬁg) odcHRGH a Pk %daﬁ&g@ﬁgdand

code segnents for acconplishing the data recorging/r produci ng net and
the repl acemerfc2énthFieby BpRI0Y: thigiisist o] dagyemaduclfst r ued by programers
skilled in the art of information Advmtaddous Hbeeey | ption of Draw ngs [13]
FIGS. | roug are reference diagra illustrati convent i gnal
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appar at us acc@és tisagbad@bays reabiiei heeambodicd eheonpugas serdable gades PopcopIBdr FI G 3
is a detail ed Qlign& rdbRAMaR@Im I cbRpREeNGbleBiodcnbdudRPayatatts of FI G
2; [16] FIG 4 is bl ock di agram of,.a structure of i nformatign
Cecording medi G SRECT WAl PRl g FuE dirsgealut st Gt .
[17] FIG 5 i £xamplepelkheltappuianrefdatie dapmlingtmediyny imsludf raadoslyl rageerent entry

shown in FI G (BoM)18hddih-Gee thénddy bk /%K, CbAIMMan@icifaiophe aRks, a bl ock
which is recordedérﬁgroduc d.as a,unit |n/frogi§ ser data area t he

f
i nformation r QRSP SHBET IMISHARA HRCRY e [f1 Alapaasmipnon (hFonef it s a
physi cal vol uhgempaciheobmawiei ieidablratonding medinaiicag alse e distribntedhverh ori gi na

and rep'?Ce”Ema%h@&h%bﬁ%&g@ﬂ&%y&%ﬁ@&ﬂﬁ%ﬁh@&ﬁﬂﬁ@&a&dhﬂeé&m%ﬂ?&ghﬂﬁﬁt of the
present invention; [ 20]. Fl | ogi cal vol une space of the

information r éé%ﬂ.lﬁbfl a taiibalﬁg %‘gwﬁu %é{f@c%gna progigarns, codes, and cod% segments

for accomplishing the data recording/reproducing method and the replacement entry
recovering method may be construed by programmers skilled in the art of information

recording.
Description of Drawings
[13] FIGS. 1A through 1C are reference diagrams illustrating conventional problems;
[14] FIG. 2 is a block diagram of a recording/reproducing apparatus according to an

embodiment of the present invention;

[15] FIG. 3 is a detailed block diagram of the recording/reproducing apparatus of FIG.
2;

[16] FIG. 4 is a block diagram of a structure of an information recording medium used
in the recording/reproducing apparatus of FIG. 2;

[17] FIG. 5 is a block diagram of a data structure of a replacement entry shown in FIG.
4

[18] FIG. 6 is a block diagram of a structure of a block which is recorded/reproduced as
a unit in/from a user data area of the information recording medium shown in FIG. 4;

[19] FIG. 7A illustrates a physical volume space of an information recording medium
on which original and replacement blocks has been recorded, according to an
embodiment of the present invention;

[20] FIG. 7B illustrates a logical volume space of the information recording medium



[21] FIG 8 is a block diagramof structures of replacenent entries
produced based on the recorded blocks illustrated in FIG 7A;, [22] FIGS.
9A- 9D ar ewblo@1dizagr am of structures of repl acenent enPCraRweEwYEsed
based on the recorded blocks illustrated in FIG 7A; [23] FIG 10 is a
flowchart illustrating a method of recording data according to an
enbodi ment of the present invention; add [24] FIG 11 is a flowhart
illustrating a method of recovering a replacenent entry according to the
present invention. Best Mdde [25] According to an aspect of the present
invention, there is provided an information recordi ng nmedi um conprising: a
user data area_for. (rﬁ-ﬁqdi ng user data; and a spare area for replacing a
a

defect in thesﬁ%‘%r}ln a area, wherein: a replacenent recordi ng bl ock t hat
agfen is

repl aces2adh ori gflfaP isaddeskalizggam obgRichas e eRpdacPment lqplrigs podgrgd
recorded in tlhe SEEl RERAiINGrAR WHEecns.ded area of the user data area, and
a recordi bl o i es at | east one of an original, address or, a
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an i medpaf el y prieyi@Ks 1RehkidiRgrdhg @ ketfod®) rebbRiideftr ftadinRhesk may
i ncl ude a dat al“ﬁaci)it th%t cont atl.nsgfl’l‘ inal data or r e placenent data and
an addi ti onal TRPGPERLY SIF &P PHRFO%SAY ai ns additi onal information about

the ori dgi2hbl datldGotl tshdlovepiradestenting dancghod th eccadating iageddceinafitantrat i on part

may contai N atycdog@nd tonepefent Meefiohgi nal address or the previous address.
[ 27] According to anot her aspect of t(r#a sent invention, there is
N
|

provided an in formation recording ne rising. a user data area for
recordi ngsuser dataiingnédamasppabethapededt dvenipl aeicrigp@vided &cinfdrmatitre user

data area, wh .epl N [ di ; repl ori gi nal
recordi ng bl og%%#dgncgo@%%%gicﬁﬁﬁ Iﬁ%%é g?&glggé?egrfgﬁargggdlﬁlgg%err 8%5 al%ﬁgt% P}%Qs pare
area or an unfEedPider]aanreRddect iiBe Yses fatg area, valcsdn: HRplaeaeRt 1§FordNg ori gi nal
recordi ng bl oekochRmth fpRicéseplorigiarRtortiag 6lodk Rgofdk®Gkhé %t ddesrch den

tification i ”‘}é’c%%g i e gfa‘?eab'ea‘?orta?l u%?etcgrrd]e”& N€. ShEL el daetgﬁr%a,ra%ﬁ%rrgc'op %gg' ock is
the original recording block or the replacenment recordi ng block. ] Each
recording bl o®leckinFludaztlerst epehamongingl addrats o e preaions adiresgi thaprigeala or r e
pl acement dat ad@bd igficatielslhidceied of thd @igimi tebrdprblodkhal edrdvdadaeddi ti onal
informati on abo Lt hae ol l(gl: OE%I : da%cﬁ to][ t hveo r %pcl l<§1qclerr||3;1nt data. The additi onal
i nf or mat i on pAIYCAHES T ESATAT A 4P HBTPHRYIF T AAP FSR R BPat i on. [29] The
addi ti orl@fl i nf orliardcondingeahieckmegy ivdngsrd dua part theasgutaipperighalgataer irgi nal
address fiel g gla@@&lel#t _a@t? g@d ﬁﬁacﬁ_idogQIQBﬂoﬁﬂatbe lpraﬁ haPEdrli AT BER rhgbﬂgaa:ah ock or
a previous a esS | e at ndl cat es atl.an of.an I medl ately
o evi ous. T ecorrRaesraL! St bER At o s0Bofl fm IS by
contain at least one of the original address or the previous address.
[27] According to another aspect of the present invention, there is provided an in-
formation recording medium comprising: a user data area for recording user data; and
a spare area for replacing a defect in the user data area, wherein: a replacement
recording block that replaces an original recording block recorded in the user data area
is recorded in the spare area or an unrecorded area of the user data area; and each of
the original recording block and the replacement recording block includes iden-
tification information useable to determine whether each recording block is the original
recording block or the replacement recording block.
(28] Each recording block may include a data part that contains original data or re-
placement data and an additional information part that contains additional information
about the original data or the replacement data. The additional information part may
contain the identification information.
[29] The additional information part may comprise at least one of an original address
field that indicates a location of the original recording block or a previous address field
that indicates a location of an immediately previous recording block. The identification

information may be a specific identifier recorded in at least one of the original address



information may be a specific identifier recorded in at |east one of the
original addressfield or the previous address field. [30] According to

anot her aspeots/ai72ihe present invention, there is provi ®#€u/KRR0I0RIIBMAL I ON
recordi ng nmedi um conprising: a user data area for recording user data; and
a spare area for replacing a defect detected in the user data area,

wherein: a re placenment recording block that replaces an original recording
bl ock recorded in the user data area is recorded in the spare area or an
unrecorded area of the user data area; and a val ue of a physical address of
t he repl acenent recording bl ock is always | arger than a value of a physical
address of a r%cﬂﬁ e mQH%C§§%$ﬁ¥%9US to the replacenent recordi ng bl ock
and a val ue OF P ress of the original recording block or always
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i nredi at prev ous record bl ock for the orjgipal recarding block. [32]
Accor di n[§ Yo" anotster dings{3apet %rfasr%ofﬁrf‘egférrpt NIRRT BFC ieYeed s TsPied a
recording/ r eperpm@hmmggpmgw amysism@npwiieiragh unit wiitigelataeadndiradingwldtd i ng dat a

to and readi ng, nfomgﬂéﬁrr}eéo?(ilgé RLLAhalHE A Qéfr'l‘,lgta'ﬁél'fb&r?e&ﬁéﬁhgge dhger data

area for recor user ta an pare a ect in the
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spare area or 1@1@c&9{d‘3ﬁ%ds§9re%¥e%r of uﬁrQ@r&%%Eea%?ft d%‘érec% a £ dax?dafont roller

controlling the wi read unit a recor
i nformati on r éeRFAichepniraling e WiHeFeap ynit rfewmelatrmfﬁ%@@%%@e Bife@Etiphcl udes
identificati omedofulﬁgmémﬁmomhdﬂae@hetmltdﬁtraromliﬂ@blm&l@hhanestahEaswrbhé bfdtigiracor di ng

block is an or (gfl s%al‘nfongzﬁ 5%‘1&1 %tl?%g?ocat?on oq‘ tﬁeeé%{g?n%fl%%ordmlg% OCE( or gl%w%l ock. [ 33]

According to anof rovi ded a
recor di ng/ rer@ﬁ@éﬁﬁéﬁlfﬁgmé@paﬁda@aagg @&mqnﬁfﬁg impediptelygrevieud r@mrdmg/\blpcﬂr ng data
to and readi ngordrd @qg‘lﬁ@mcaﬂmgnﬁ@krratr on recordi ng nedi um havi ng a user data

area f OI‘BE]ECOI‘ di Aot to anotﬁer aspect of the present invention, there is provided a recording/
reproducmg apparatus comprising: a write/read unit writing data to and reading data
from an information recording medium having a user data area for recording user data
and a spare area for replacing a defect in the user data area, wherein a replacement
recording block that replaces an original recording block recorded in the user data area
is recorded in the spare area or an unrecorded area of the user data area; and a
controller controlling the write/read unit to write a recording block on the information
recording medium, wherein the written recording block includes identification in-
formation used to determine whether the written recording block is an original
recording block or a replacement recording block.

[33] According to another aspect of the present invention, there is provided a recording/
reproducing apparatus comprising: a write/read unit writing data to and reading data
from an information recording medium having a user data area for recording user data
and a spare area for replacing a defect in the user data area, wherein a replacement

recording block that replaces an original recording block recorded in the user data area



and a spare area for replacing a defect in the user data area, wherein a
repl acenment recordi ng bl ock that replaces an original recording block
recorded WO 200v01uRer data areai s recorded in the spare RCEAKR205002293
unrecorded area of the user data area; and a controller controlling the
wite/read unit to wite the replacenent recording block on the information
recordi ng medi um so that a value of a physical address of the re pl acenent
recording block is always |arger than a value of a physical address of a
previ ous replacenent recordi ng block and a value of a physical address of
the original recording block or always smaller than a value of the physical
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unrecorded area,of t

opl acenent | SSERRET GrEoRBE o s gr el e pLEar RS o SKE e
repl acenent r ewordiigiJodd. ock by referring to an original address field of

the rg pha EenentAéc%RQﬁgjtb@gotHé&‘éﬁecﬁ &ahe bx@&@nﬁﬁ\ﬁz&ﬁmﬁ th&@ @st;iré’ﬂd&if a Eé&@rdﬁ{g'/ gi nal
recordi ng

| ock revi ous dress field of ecordi ng
bl ock that i ndPPEHUELEAPRGULL ?Owrﬁlﬁga%wflﬁﬁéﬁi Wite ‘Y%P“ﬁrdé t% 6%“9 %‘ﬁ?ﬁ Hhg bl ock,
whi ch i s repl aoedanoyforhationepdcad egrerdiumdreing amgerblhockea pr38¢ordog osedidalg t 0
anot her aspect,,9f ¢ aﬁap@argef for ?éﬂlacin@‘é%@fe‘cﬂﬂ thd (361 Bued a§ea0 Wgﬂegleadreﬁlaée%féﬁ{ di ng/

r epr oduci ng net hod ca S|n witing data.to and re data from an
i nformation r&C8FUREY) %h?ta %Fawm@ﬂ%\n%‘éprd&&%%% r%& st dRRgr s er
data and a spameccad@anfﬂwrspmepiea@r agu@caededaieal of tHehserulmerardhab@al @r ea, wherein

a repl acement Laeak Pﬂe@&zeﬂhg&glawﬁ‘émf %ﬁgﬁmﬂﬂt E%ﬁ%%‘re&%{?ﬁ 91'0&931&21' ock

recorded in the user data als rec are area or
unr ecor ded ar & Teplagerenisenrdigg block py spfergpg tagn arighg! %@dfeéﬁﬁ?epﬁalebtﬁock on the
i nformati on r etwoedénm gcorliliglilpckwha figiicatdsdodager0oithgridih0 edcorimplockemdat

| east one of %gwl n'(iug'aﬁ'(?r ss%%ﬂiro%%’?e Je#:l%e%eh&%b&‘ﬁﬂlk? Flc}l gICidt%?I R)fcatwﬁ%f

original recor previ ous address Ica a location
of an i medi ataéIlfilmﬁﬁhét@%)&%m‘léé‘%?ﬁ)mllmgblmk@WICh[1%16]313 rthﬁ W@lawle@hot her
aspect of ther@oasglodkavention, there is prOV|ded a recordi ng/ reproducing

met hod ﬁggﬁeldm nzg cor 11'1 tt'o ngotﬂgr a‘g%scf ofq € %regeﬁg ngmog ttg?re Esoprr%\?l de Gan Ee%g)r@nf%'/ on

recordi
spare area forfenr@bm@mwghog C@@P@@@g |vrf1ttnl§élaﬁ§§@an%ra%@n@@aé@frowﬂé idpiagion

repl acenent regofdhdigedliadkvihhatiser ah ake Sorateobdih@iiddpliats SIS ParGirdal foC K

recorded in t Q%lz%%ng a cge?ecﬁmatfléa I?SG}‘ Fatd gr%z? 6 egem a repElcernent recording block that
replaces an original recording block recorded in the user data area is recorded in the
spare arca or an unrecorded area of the user data area; and writing a recording block on
the information recording medium, wherein the recording block comprises at least one
of an original address field indicating a location of the original recording block or a
previous address field indicating a location of an immediately previous recording
block.

[36] According to another aspect of the present invention, there is provided a recording/
reproducing method comprising: writing data to and reading data from an information
recording medium having a user data area for recording user data and a spare area for
replacing a defect in the user data area, wherein a replacement recording block that
replaces an original recording block recorded in the user data area is recorded in the
spare area or an unrecorded area of the user data area; and writing a recording block on
the information recording medium, wherein the recording block comprises iden-

tification information used to determine whether the written recording block is an



spare area or an unrecorded area of the user data area; and witing a
recordi ng bl ock on the information recordi ng nedium wherein the recording
bl ock compoize@1ieen tification informati on used to det eCHIKR206#1®21var t he
witten recording block is anoriginal recording block or a replacenent
recordi ng block. [37] According to another aspect of the present invention,
there is provided a recording/ reproducding nethod conprising: witing data
to and reading data froman information recordi ng nedi um having a user data
area for recording user data and a spare area for replacing a defect in the
user data area, wherein a replacenent recording block that replaces an

ori gi nal recoro(rtlli 1%91r9c09&n Ele (r)rdéar% |g terﬁ&ecorgm % f area is recorded in the
spare area or an unrecorded ]faet% ata area; and witing a

repl acen@nt r ecoﬁx@pﬁﬂgngjp@ewh@msm@bofu the memt inﬁwtwédb?rawrrgom yfceinghat a

val ue of a phy@r@@klng@w&m&o%rmﬂg vvxﬁﬁ@@a@n@m e @itnGoklaf Glfoinsutish Way s
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L he Tl noamarcordites ity oy B § Ben B G R Py o SR S Sl 8% BT,
ori gi nal recordilasgngsl deédet mrthabsgagata sromiwherein hrgplagenyceat tﬁ@O@fngd)kpﬂh)ﬁh@ltcal

address of thee %Qi%r%aﬂéé@ﬂﬁu@lﬁdﬁk%b%rde@ lﬁth@ugeemh@ca@m@&cm@@m@g bl ock
and t he val ue the ys| cal a{f’?’d }fh he Ol’lﬁ%l nal retcor Q@gﬁ bl ock. [ 38]
According to éﬁ%‘f %1%‘815 co ta’ﬁ% g S SR AR ATEMTSH B REPRITCECRY ovi ded a
recording/ repecodling rgcknet thotf@onpen sterging wadiuinng thattaaratue oaadhyseatli ng dat a
froman infor gagkQns E&Q@ﬁl&ﬂeﬂﬁnﬁl’@éﬂr&iﬁg bRVt RG1 %@éer%&% valuedr f Bhysicaror di ng
user data and g u}%é)ﬁe argdeaﬂ qr IaC| nﬂ“ﬁ Pﬂ he user data area,
wherein a repPaFEROhE 198 &ﬁ?\c&%vd%% £ %CBP]ﬁ%tégcoé ngPiogh #idha YAy di ng
bl ock recor deghysicat inkirass ef thelatiginadre®rdisg bledovrdibwlayis smale tsparal@oéa or an
unrecorded areg ofy a&aﬁesgéﬁﬂle 9&5@1 "1k p@mods%&%%ﬂu&em&ﬁ%&%ﬁ@mcu n

formati on about” t he ori ginal bl.ock and t repl acement recording

bl ock by ref edPq Hg vilge &ﬁ PBV%lfﬁ ﬁ fesé&é&‘@é’é‘glflﬁléF?f’f%‘flg glﬁék r epl acenent
recor di ng3pl ock Adratdingdiacathesispect elabd pmnnomvédmen ahérgisnabvideico raztmmlglgbl ock

and a previ Ou§ep%j(ﬂlr glgat el}o%' cgmghslh er[t t@gn e&%ﬁ@ (rle{ﬂl\ﬁfr rhqg Lt

| ocati on of an’i me ¥1 V|osre Isre aced by
t he repl acemeRECOFURIPEHIHY NRYIBE R Usqr @faw féeCtOFang waThRta s @Spﬁﬁeélmaé
recording bl oedplictngal (B:fbct mghotsegdaiahres, adereii ngplbandng retchﬁmgrbl@kmwt addr ess

field and the %{f@% 89&1&9&%&1%31%1{% b%c‘ﬂ Q@%ﬂ%%@s&%ﬁﬁ a}/e gcorhépl]n lxéher e an

expr essi on of use ere
expressi on shoRAT@ 1§ OF wl@rﬁpad@éareagf the gper gatg area; aalﬁde%veWéplmmephme ntion
[41] Referenceomialibn it dhe ofigidd redordlet Blotk imd i@ pRE@s@niecaabedicarmys of the

present invent Ifg 1’nfg ?{%%1 nsal Qc{dress ﬁglﬁ 0?&166 rlell)lgcf% e{lttarteceo(ti!%llng Pfo&eth%f 1%81”3?”2}/ I ng

dr awi ngs, wher €l
t hr oughout . Tﬂr@ammfdhwrﬁl@al éﬁcerdetwﬂ,@qkwed afyedvisns petrress dield of theargsirding t he

present i nvenbideR tHyindRh@E & 10e8lidn®f bl emint @E S Previidhe kedotding Bodis wlichlipck
di agram of a rréap acegl{)yngllerrgp%cg%tégtlrg&r@ggﬁga}(t us 200 according to an

[39] Where the immediately previous recording block is also the original recording

block, the original address field and the previous address field may have a same value.
[40] Where an expression of the form 'at least one of A or B' is used herein, the
expression should be interpreted as A or B or A and B.
Mode for Invention
[41] Reference will now be made in detail 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 order to explain the present invention by referring to the figures.
[42] FIG. 2 is a block diagram of a recording/reproducing apparatus 200 according to an
embodiment of the present invention. Referring to FIG. 2, the recording/reproducing
apparatus 200 includes a write/read unit 220 and a controller 210. The write/read unit
220 writes data to an information recording medium 400, under control of the

controller 210 and reads out written data to reproduce the written data. The controller



enbodi nent of the present invention. Referring to FIG 2, the

recordi ng/ reproduci ng apparatus 200 includes a wite/read unit 220 and a
control | ewo20@/01T12¢ wite/read unit 220 wites data to @®OTIKK2005@®2199N
recordi ng nmedi um 400, under control of the controller 210 and reads out
witten data to reproduce the witten data. The controller210 controls the
wite/read unit 220 to wite/read data8in a recording unit block or obtains
effective data by processing data read by the wite/read unit 220. The
recordi ng/ reproduci ng apparatus 200 as di sclosed herein includes features
for recording and reproduci ng; however, as will be appreciated by persons
skilled in t h%(]j@ tro?sqgew%% reacf th%%OIto wrl e?rvaqp (Ealtaolrrll arreclo?‘ i QI‘HL Mockoo recordi ng
i nf or mation and other of i nventon Telrate ont 0 reprodu0| ng

i nformation. Phgs eﬁSCUchéatébhp@,@ﬁssmylaﬁaﬁ?ﬂdﬁ‘/ th%wa%@ﬁ%@glﬂﬁte?é?)dﬂwm ng i ncl udes

an appar at us fré:bbrdi@a@pld)uﬁ@mg @pa@a@a()@hmsdi@éd h@PBih QEtEdcR Gafifesd@Br appar at us
for recordi ng and re%"do uc% {11 ormati o

Lontrorrer 59 Rhe RISl net PorvER e Bl v baseeBd Ry Phis el I B  or mi ng
| ogi cal over waitt omg agpacisjof &@om\redtwrgreta@ enly wrraeonding fnfernaben angrothgnder t he

control of thesgeerer %bweﬁ%rﬁg&wnwow@d@ snfaﬁﬁlauoh@ﬂlﬁeda@ﬁee@m@xi echni que
in which data recor]ged i #g ata (% write-once recor |ng medi um
r%Pcf% elydes

i s updated by "FedbP rﬁ’&(’r %apé’a”s% R TR M AN ARP AU

unr ecor ded ar éer refroduringus en apfarausdpemcording andithpaslgesg offortatomr i gi nal dat a
and the yepl acenmgph wigha B¢ &niBla2e0 cérﬁrotlﬂﬁé whitdest ueed wh%‘ec&%%e any
change to a logical address. This IQQB% i s achi e\éellg_il F%(Fé ﬁlﬁ

repl acement eREHYIUMOBISHSVEIVIYINE gf‘é’é Rt AP O £ OF WIGT Wit i on
recordi ng medicamrol ASthd eordirpéupabee; apphetus 300 LEIW elend@dsh tedmiquelirs t he
write/read U”'thm%Zﬁtatreco‘Médtlﬁa'hg‘e? 186 8RB F 2 A&t @odce r&o&ﬂﬁjﬁe&ﬁxﬁ@s Wdate@ an

unr ecor ded ar% a user data_ area accordl ng to L he controller 210

generates a bl éé??o’fqﬁ‘ta TGRIATRCR! P43 1 AFRATE AR QB B BrPnEeCREdet arce ShitaHFT d#2a host
and an additi areal anidnfldressad ofahe pragibal dath indathp repldicoment aldid nesmarfagel o thatd an

original addr %ﬁﬁ fgﬂn% Q:C(\Sl)émz% aQ% gffelﬁéé B J)l‘?)%lc%Qhﬁl%&dTﬁ‘@ %aﬁ%&ﬂ’e? is a&h&/ed

wite/read un|t ener a € I nformati on

recor di ng medPHHT408 2 TRMEPBCR PEp RHLEREATNE SR 1Y OB IRdBivERRUOn
information i secbﬂ;hngrIﬁahmduxsedi:shﬂfedraeoxreemercdmwemmroepur@duenmge/fbaﬂ anit t he

control | er 21926 g;%;gt%r%al&c%eﬁt%& 38?2@% ?rgg‘n{ngxa {u’ég% g@d Af@{% (P evi ous

address field t onal
i nf or mati on p&?e@ a'éCfOYCil%wﬂk%WkThf[ copfrokiqr@l10 genegates adocki incdyling %)éqéa Eﬁr‘agr am of
the recordi nghaepioaduwaitgorappard@tatsst200 a0 hddiidaal Bforfed@r pakingidt OprEliGus 3, the

recordi ng/repr g&irgscslf%ﬂi[ %18%% 9%1%?1 a%gto 5s f'lelfofzazlg gcl.f%%e gefﬁlacgd a cpconyglgﬁlea pi ckup

250, which serve Or mat i on s orage
medi um 400 i s Writgtead p@lﬁZ?gQ)tob‘éltg&@@g@eé@erlg/lo@w@ thy infogpatpomgecordiag medivrdi ng/ r e

pr Odu?:l ng appan@twkereeepl da@rhm@ﬁtrﬁhmfgtrepm@ea{ehaﬁﬁ)n&ld&di)ls aotlféprodhcg(ﬂ gl tal
si gnal proces

0 and,a s
control | er % tror neccﬁ"()_hn% or feproﬂuct‘lﬁ%d e CO rgller gi%recovers’ the replacerné/n% entry

using values of tfll’evperev?(?us address f1eld and the original address field included in the

additional information part of the block.

[44] FIG. 3 is a detailed block diagram of the recording/reproducing apparatus 200 of
FIG. 2. Referring to FIG. 3, the recording/reproducing apparatus 200, i.e., a disc drive,
includes a pickup 250, which serves as the write/read unit 220. The information
storage medium 400 is installed to be accessed by the pickup 250. The recording/re-
producing apparatus 200 includes a host interface (I/F) 211, a digital signal processor
(DSP) 212, an RF AMP 213, a servo 214, and a system controller 215, which serve as
the controller 210.

[45] Where data is to be written to the information storage medium 400, the host I/F 211

receives the data to be written and a write command together with information about a

logical address of the to-be-written data from the host 240 and transmits the received

data, command, and information to the system controller 215.

[46] The system controller 215 receives the write command from the host I/F 211 and



[ 45] Where data is to be witten to the information storage nedi um 400, the
host I/F 2 11 receives the data to be witten and a wite conmand toget her
wi th i nf ovoabécen1about a | ogi cal address of the to-be- wPCikRR0GRA02298r om t he
host 240 and transmits the received data, command, and information to the
system control |l er 215. [46] The systemcontroller 215 receives the wite
command fromthe host |I/F 211 andperfoPns an initialization necessary for
the witing. In particular, in a case other than where data is overwitten
to a recorded area, the systemcontroller 215 controls the pickup 250 to
wite the data to an address indicated by the wite command. On the other

hand, when datg i Ssta‘f{ ibg 1%‘a{t‘?<§n"¥{e' 380 el ewrfcoﬁndedl% £3 ,the o%ﬁler%harm
controller 21@ FoIs E e ¢k a%(g 0O Wite % Hdafe*dat a 1o an

unrecor ded ar e\éle@rdaé@ lageqrwamnatoarfec@r@éuarﬁg th pystpm @@ﬁp ‘%fe?ﬁré gentroffdher at e a
defect entry ipndigaso @Gvrae &ﬁ:@wso of ad’d%@!; ARRARD by BrRSAGte 08 MEW. CAnEe W i t e the

defect entry tgQ a t fect information a f the infor

recordi ng nedi’ ﬁﬁﬁ%@n&% dc’?ga vat (ivgr‘Wt PR %re(g%rd?{]%re? (r%l? oﬁyﬁtﬁ?jlcfiﬂtr?lgag d| ng
medi um 400 i ncentradcibe dickep it wmllt@@:lk updatiedaty/lotag pnisoerdedirtaee! ser dgner at es a
bl ock by dete&ﬁh%@ﬁghwﬁ&ﬂﬁﬁwgﬁmﬂgﬂh@ﬂk@&ﬁ&@dﬁ%@S&h&#ﬁgQs@ﬂ@oﬁﬁpﬁ&ﬁ&mﬂa

dd field th ot d t
niry and conPPeant o BaeRe i tet EReOBrGuS BroRBtet Bt EEt on
recor di ng nedinfam@ion rgedidingThalDGROQR Shcadals isadditdn arihd infatatiosgedidiag,

parity, to thediRmbPeoor Iatrécefwgaﬁlﬁt BlI&GE I &ektdih eMtioNe N8SkndriEs £b1ddk §y0
achi eve error corr.ection

correcti nCOdlng on
e T et S B e Ao %?e&&i%awn@rlﬂwl Kree R i ook
nanel y, an EC@&fbilcogio aapdyatroehldcad block el iEi@cpleocdatiy and cprmwbahepinkupe d

schenme. The R'isé\{\?wﬁt%%leclﬁ@ék%% 191%hﬁat{?)ﬂtr%}dlﬁg 8@&1&9‘%05)5'3 212 into an RF
signal . The pick RF. AMP 213 an

i sl gha ro
wites tiAél RF si 5%9 Pt%5 e ﬁlﬂ?]&f#ﬁﬁ%%ﬁh%wg@@% Ewwen datp peogixeq 0 214
recei ves a corfmante het&Fai y dobicvs erarconenionglerformnECO écrsy strecttionodded| | er

215 and servo eﬁ&)mnr Q)|n§he E&é@h% L v%ﬁ%n stﬂ% Eme%ngﬁ%?cdréctreg bﬁ read from

the information st el ves rea commnd
from the host n22ely: @%@9@%@%5&9@1@@ @FE§f5bIB‘“é?1P6rPﬁi@e‘§ﬁn¥lFﬂ 1shene-Z2€i on
necessary for REeMPeddicagrert datpauithutdtinathe DISPE 18 yistd @MREGRNLIOThepickpS
converts a | O%G?éﬁel%%gﬁﬁ stefl Q'fPo%E &d R‘%@'@%% ﬁf’i‘szﬁ{% & éi%fa?to%h&ws' cal
address and searc tge cenent dress rom e replacenent entry
on the basis &magen %ﬁ%"e@?@ﬁmﬁﬁﬁ)sn@éma&éﬁ Eseivey F conpand @stes T ENEOR fCTEN L 1 y
cannot be reado@tl frotrhBe SYEHEONGOMIr 205 hﬁse&b&oheelweqﬁcmbesm epl acerrent
entry. [P«glnr epl Ay R r&%ta?sntt r rea% fro%?%v?nfgr?naPXn stgra r M gl rnt 81e tQ) addr ess
i nf or mat and previous a or Pecor ed bl ock.
The recovery é’ﬁcetvnea ?eé@wem@w%ﬁw@merwstv%m Tfk?éY@i@@@Pﬁltﬁé]GﬂW RgFierresn det ai |
bel ow. [49] Thﬁuzﬂiz@dﬁﬂﬂw@&@ar& @&I ﬂ@et I@§dlﬁ% Iapaticlaan: @mesm tderoligfasmat i on
storage nedi um 400 ecel aser beam refl ect e bprlyswai nf.or matd on

storage nedi uf Ihv(stgs a lior%cfaou cs 1ndleated by dress an
searches for a replacement address from the replacement entry on the basis of the

e read cornrnan mto

converted physical address. If the replacement entry cannot be read out, the system
controller 215 recovers the replacement entry. The replacement entry is recovered by
referring to original address information and previous address information included in
a recorded block. The recovery of the replacement entry will be described in greater
detail below.

[49] The pickup 250 radiates a laser beam onto the information storage medium 400,
receives a laser beam reflected by the information storage medium 400, and outputs an
optical signal obtained from the received laser beam. The RF AMP 213 converts the
optical signal received from the pickup 250 into the RF signal and provides modulated
data extracted from the RF signal to the DSP 212 and a servo control signal extracted
from the RF signal to the servo 214. The DSP 212 demodulates the modulated data,
performs ECC on the demodulated data, and outputs resultant data.

[50] The servo 214 receives the servo signal from the RF AMP 213 and the command



optical signal obtained fromthe received | aser beam The RF AMP 213
converts the optical signal received fromthe pickup 250 into the RF signal
and proviweomodui2at ed data extracted fromthe RF signalPCT&R20e/@03P3212 and
a servo control signal extracted fromthe RF signal to the servo 214. The
DSP 212 denodul ates the nodul ated data, perforns ECC on the denodul at ed
data, and outputs resultant data. [50]10The servo 214 receives the servo
signal fromthe RF AMP 213 and the commandnecessary for servo control from
the systemcontroller 215 and servo-controls the pickup 250. The host VF 2
11 transmts the data output fromthe DSP 212 to the host 240. [51] FIG 4
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where the information recordin ne u IS € odl e as a | SC. ererring to
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FIG 4, the iﬂ?fcéﬂd}?r&i(laheh@éHFéghgamfﬁﬁm%@@UiméﬁeméheESPéh%itOithﬁ%ﬁsba 410, a
data area 420p4@nd a | ead-out area 430. [52] The lead-in area 410 i ncl udes

j ment 4 1 di t TDVA
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area 422, a sederdhspirmabgregcardidg medivhi s dmbipded srearhisseRelatringrieHI@ 21 and a
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recording informgtion u for both tenporary defect nanagenent and
temporary inf 3#%&@@%%%%0&& ng medi um managenent which are required to

manage a>¥ it e- ohtededdrin aroaet ) owludecoseddmiglisraviinagemcrinercd BMAaddapararg| udes a
tenporary def @at nlahfdenfchDiréa (THMARS12L £ RROURE YraflREREA abdAf495 Bk ks Ofarca
tenporary disc de%anltl on stru&éure S%PDS 415 _as E]e .orarﬁ def ect
managenent i n 33ty B, SHICA S phics Scpa‘gﬁ"ébea(“%%l\%t 44 BisC PENgECPRY HPE| 414
denot es i nf or Aét awha @bolitlisamdedgenentane 43Acl udes infornation about a

| ocati onsef def eflimevidaiia jafifded afﬁfa%a'f&tﬂe%diﬂﬁ%ﬁ%_rg%t_ibﬁﬁ&ﬁ!f&rboﬁ{ ehBRlaAcement

data of the defective data. | n particular, t 414 i ncl udes a,

repl acement effi§ MaAragemansandHpmporgry; ipfofragijogrecordngeduapaiageReat yrick he
repl acenent enterryquiikd to Refiage kiwrge-bucehhfGrmdion trdverdiephatienehic EDNMAY4 1217

i ncl udes an orj i %&ﬁg}g r; 19. . The

ori gi nal addréﬁscgldgggteggﬁ%?%gefé&g’ftg(?tﬁljgza%tﬁgdrs a r{é}ggg%?t lgﬁ’ﬁ%éf"gi%m_ bl ock,
and the repl aé&wRORY 466 Aefutiopsrugledi DO 443 aytempapdlefestiarwesment iy

repl acenent bli@altioBacduseace Biphapesmv) 4i6s perfornmed in units of a bl ock,
whi ch is uni t i i r - 0

repl ace Sﬁ]t IS rTltlalg Fgg%%’? é@&ﬁﬁesﬁfgf@%@?@?@%la%%? %ﬁ??%é“dgsgg’%‘%htu?fﬁb&wﬁ, t he
TDDS 415 st or éecafiggeeitdetsatiyolafn addnfermation abaiip dycation ¢fderleacmieri@rapithicon 414,
the SBM 416, as@ctavediaiayk parRalag,ed TOROWH inclubdsar oplhécpitnadidytd1a | ocati on and

P of PPare ALESy I RERL S0 1BR0 1AL RlEALL P i BT SRS,

managenent ar & replatemenosay 4af instdeesn qriginahaddgess 41 hanskn replacenionf asidas i on

about a user da$ amdloggindedress 418 denotes a start sector address of an original block, and

the replacement address 419 denotes a start sector address of a replacement block.
Because replacement is performed in units of a block, which is a unit in which data is
recorded/reproduced, a status of the replacement is represented as a block.

[56] Referring again to FIG. 4, the TDDS 415 stores location pointers of the temporary
defect information 414, the SBM 416, and a drive area (not shown), information about
a location and size of a spare area allocated upon initialization, write-protection in-
formation, information about a location and size of a temporary defect management
area (not shown) allocated in the data area 420, information about a user data area 422,
information about locations on first and second spare areas 421 and 423 where re-
placement data can be written, information about an address of final data written in the
user data area 422, etc.

[57] The SBM 416 denotes a map in which recorded clusters and unrecorded clusters of
the user data area 422 are represented as different bit values. The SBM 416 is used
when the user data area 422 is used in a random recording mode. On the other hand,

when the user data area 422 is used in a sequential recording mode, recording



i nformati on about |ocations on first and second spare areas 421 and 423
where r e placenent data can be witten, information about an address of
final datwoOwoésdieTeli n the user data area 422, etc. [57] PC&RBM/MIB3Idenot es
a map in which recorded clusters and unrecorded clusters of the user data
area 422 are represented as different bit values. The SBM 416 i s used when
the user data area 422 is used in a rahdomrecordi ng node. On the other
hand, when the user data area 422 is used in a sequential recordi ng node,
recor di ngnanagenent information in which a status of an information
recordi ng nmedi umon which data is recorded is represented as entry
information is_used i.%&%%%jor the SBM. 416. .§8 Ihe first disc managenent
A TOTHe

management i on in which-astatus o or recording. mediun on
area 413, the etonadi'sc managenent ar ea T hi r& iS¢ managenent

area 431, and vihih dagnis ragordpd s reperalefrenenty rielgrmBmn iy wsed jnsigadeldde 8BV ecor d
final tenporanysmanagenent information when a wite-once in formation

recor di dium.is. finalized. 9 e.data area 420 includes . .the first
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al located to nLEsQd 6 RRbRAGBAEBIpEaEAnadaBehent fordition Whdt a WARLAeESn-dat a
recorded in the user dat.a ar first and second space areas 421

a 422, Th
and 423 may styf@ ?Iéﬁf%rglélﬁé%et%m&éisimfﬂﬁ%ﬁ' repl aces defective data or
repl acenéfl dat allwekissard2OfimludeOht fmstspdry arca ¢, deewentatadatagd 22 hand thepl aces

user data. [6QlcofddSparSHta HalBaArERqAALIACHANES]. Fhe BfsEdlBfontiRFAE M USEr
data. In parti éi}\'yac@i r e ]r%lr:accfrrent Sgatf t hat drepi]acea t%usgr ?fl;ta
according to CONTE S PIryed QIarosLEpPiancpent dapApadl s, fa URLEPEFesA38 1yt al so
in the user datcarded éathd@tr dflableadR2. vithe Cinstiasd scecok et aass a2 Lmd423snayr i t t en

to th_e user d@@oﬂ: ﬁﬁﬁ@emﬁgdatz[ ﬁ’lgrt] reﬁaée@ﬁgfegidggiaﬁ% }eﬁrﬂc%&ltﬁ% n@&:@é_%'f)dfo?g to an
enbodi nent of _the prefent I nvention i s shown I%tapl G 6. Referring to FIG
art

6, the recor difthY ukmchbrlaccmBen dpE dhal Fraice Yisk 510 and an additi onal

i nf or mat[iobh par Th&a¢r ddithercdd2adgatck ab ARa (@ rerselingatadatd. fin pdréculecoe-di ng uni t
bl ock 500 is W] WS : Ok O that is
initially recg%gﬁ%&Ildgtgk%g}e?gagﬁrtg%geg%?%&g{dgncga&ggéﬁ fsg{oggfrﬂg?)‘lfcgg%?rglnt bl ock,

the data part IE10acargadd] qeirdnt algaindhe pseofatrprisa 48 hleskayhithkssridclon part

520 incl udes adduiit Braitteh mé O nedridat asad?. t he original data or the

repl ace dat a AR R ~ NYE i0f | ~ t 520
i ncl udegi% g]t pr evi%ﬁ%ggd%%rodg@sﬂl%kgpg;a%cgim%§ aggg%’%’?fg{éﬁéa‘if t%&gé%ggslh%ﬁgplgf%zz.
The origi nal &bRead1E| @ Refanne dder ¢ shearcudiae aaisblogh¥sielpdesg datapgttat i on

of the ori gi nalo Mdgkaddiliogal piferh0ies padd2z® IThe Hate et SAlis vegandsif ae addr ess

eorSSent 11 T 0, 90T B, BLSHIHR S0 ey oo o
have an err or ibglyaegdrénd Hithaieeaidiag dnit bleele?t0 if p seplacement block, tﬁe data part

510 is replacement data.

[62] The additional information part 520 includes additional information about the
original data or the replacement data. As shown in FIG. 6, the additional information
part 520 includes a previous address field 521 and an original address field 522. The
original address field 522 records an address representing a location of the original
block. The previous address field 521 records an address representing a location of an
immediately previous block, which is replaced by the recording unit block 500. The
additional information part 520 may have an error correction structure different from
that of the data part 510.

[63] FIG. 7A illustrates a structure of an information recording medium on which a
block which is recorded/reproduced as a unit has been recorded. More specifically, a
status of the information recording medium on which address information is stored in
the previous address field and the original address field of a block if the block is
comprised of one sector is illustrated in FIG. 7A. In a general optical system, a host
manages data in units of a sector (2048 bytes), and a drive system manages data in

units of 16 or 32 sectors on an information recording medium.



that of the data part 510. [63] FIG 7A illustrates a structure of an

i nformation recordi ng nedi um on which a block which is recorded/reproduced
as a uni twbasodaereir ecorded. More specifically, a statu®CoKR20€/G0293r nat i on
recordi ng nmedi um on which address information is stored in the previous
address field and the original address field of a block if the block is
conprised of one sector is illustratedldn FIG 7A 1In a general optical
system a host manages data in units of a sector (2048 bytes), and a drive
system manages data in units of 16 or 32 sectors on an information
recording nmedium[64] Referring to FIG 7A, when a host commands a drive

systemt ite ta At ical Serjal Nunber .'a' [LSN a. o,record data
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repl acement bloagthal HI&R] ABIRRihATRERGESy £oftdRENdSREs A réplt bMOBbaN 1 A

repl acenent bl ock from L&e orlggnﬁlt. bl o§k. For eianBI e tEe val ue of the
previ ous addr &% § FENALPIOFHRAY AT HEINGPSPHETEP B GPHEFIEUAI%Es field may be
set to Hé5h specdPthirmétbiedstcaf bevnsed A distingtivk theatplaccoknt heckgrasv thowsigmdldr ess

field and the pygk Ur @karkle 1R VallictRkheARAR &R 2ddre ! 1@ LIRS (RorfhiR@ e
val ue to |nd|cg e th S he sane val ue may

th]ga bl 03‘% |ncl.fﬁd.<§1 ol %gnal daf a.

be a val ue i ndMUEEITHY PRPPENORSS BET BB T RHFO- g3 e O e BT HYE. [66] A
nmet hod of receddtesdichl andghacdrertheyirigolal wddrdss fiod/nizy bdestao i bek viliee tper f or m a
1st update Of adaa tﬁ‘at%éﬂo&@héu&slori%ﬁﬁﬂﬁ%Th%etﬂﬁle%tbeﬁmnds the drive

systemto wite data A ' tolLS , .and the drive systemwites the data A"
to an unrecoré‘éjécaHP%gleI£§Nawtfr%&ef’ﬁ%m?lrffﬂ@rlﬁ’§€?r6‘ﬁd'recordi ng medi um by

det er mi nieAy t hatA ttvéR8Narcordirge repii@nat block wilaomdierigsanibed. dim pedbmes pondi ng
to thelLSNa haﬁsﬂlgﬁﬁé‘%’ dé?a?ge@vifh%garzgefﬂrdﬂ%ﬁ lﬂ(ﬁ’@,ttﬂe hdas‘?c Mg b2 ﬂv§s¥sﬁemt he

drive systemgenerates a r acenent entry # 1 to indicate that e PSNa
has been repl & WHCspaheodY 4 - andthexlrivg syfeRavriteidhs ¢4t Ac bnErtreshided # 1 in
whi ch t hePSNa aica PSAta-%n &t inforgativalrec@ettiessdiamndytdoermbMeahat thePBes oas a
repl acenent addr. f i i : %,L,LA Vi ous
address fiel d%%dﬁ%gnﬁ%fﬁgﬁg%)ﬁlg %a@afgggﬁrg%)@&%%ﬁh% i ﬁﬁ% %%earaég%egcenent

bl ock havi ng t¢ferdgamathaata. axshomads Fied, e driNe sySSRBganeies 2 prldcesett t oPSNa t o

i ndi cat e that ehife#1 toeinditA€ eaeht PENGGls benaesiadd dy RINN 411 &pd acgswt he bl ock
recorded at PSNa

correspondi ng o e@ %Cgenfeggefn@#@ 2% %bgcgléheo 5‘2? ste%s;a% .rotrai tg,%l?laa girg}egs'[ g"gg]ﬁ:{g%{'?: ISS)SNa
. [67] Ther eaftleis sctiapa polacompntaddrass. Relaaime aggin Hulflss. AN, yalues of ypigsions data A
with data A’ aaGe@rRidiitaad biWigihd QddestiiickDTIBEA R rEflgcethichMBodMRl RO Wite
data A’ to L%aN% A "and recorded in the PSN a-1 are both set to PSN a to indicate that the re-

placement block recorded at PSN a-1 replaces the block recorded at PSN a and that a

physical address (i.e., an original address) corresponding to the logical address of data

A 'recorded at PSN a-1 isPSN a .

[67] Thereafter, to perform a 2nd update of data A, i.e., update data A ' with data A"’

according to LOW, the host commands the drive system to write data A 'to LSN a ,

and the drive system writes the data A ' to an unrecorded arca PSN a+1 on the in-

formation recording medium by determining that the PSN a on the information

recording medium corresponding to the LSN a has already been recorded with data

and determining from the replacement entry #1 that PSN a has been replaced by PSN

a-1 . Also, the drive system changes replacement entry #1 to indicate that PSN a has

been replaced by PSN a+1 , as shown in FIG. 8. Referring again to FIG. 7A, a value of

the previous address field 701 in the replacement block having the data A " and

recorded at PSN a+1 is set to PSN a-1 to indicate that the replacement block replaces

the block recorded at PSN a-1 . A value of an original address field 703 in the re-



and the drive systemwites the data A' to an unrecorded areaPSNa+l1 on the
in formation recordi ng nmedium by determ ning that the PSNa on the

i nf or mat WO 2n@ooniing nmedi um correspondi ng to the. LSNaPhaskRrbemedsibeen
recorded with data and determning fromthe replacenent entry # 1 that V
has been replaced byPSN a-1 . Also, the drive system changes repl acenent
entry # 1 to indicate that PSNa has beef repl aced byPSNa+1 , as shown in
FIG 8. Referring again to FIG 7A, a value of the previous address field
701 in the replacenent block having the data A ' and recorded at PSNa+1l is
set toPSNa-1 to indicate that the repl acerrent bI ock repl aces the bl ock
recorded atPS ue of ri naI 7 t he

repl acenent bl%lgag?(m%ntﬁl %Vh%grl] ?{fta% ag rrdgcor ﬁ%l\f)g‘g}ilaﬁg set toPSN
a to indicat e indiegte that $1@9éladfﬁéﬁ§|r(’eﬁs’san(qﬂgélal adérﬁssﬂropgemndlwi@rtb%@;wal
correspondi ng a&&eéshﬁ:dbt@m Qéﬂor@ddfﬂﬁﬁamf isk¥Ng A ' recorded PSN a+1 i sPSN a .
[68] In ase ere |tten rmat i.on recordlng
ot um dPREr ¢ h" St Gt ddf isBpa A bttt A SRR PR ands The
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t hg dat g Bdt O (RIUath B RLOSNIQd1 aﬁrggﬁ&ﬁl}&le%yé’cerﬁ erité!;&hé MBS hA ﬁ&ﬁedo%é@ra%angd
medi um by det a atl on .t i nformat i medi um
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val ues of theeﬁtﬁé% @dgdl‘é?(ﬁ%lﬁiéwg Eas‘})ﬁin RECGH Ry I?J{IY 6’(’%’6{&%%@5]3 field 703
in the bl ock icocé¢spdidago PH¥ addt as Boandh Fi€c 6r. Refbrraatg 28N ta FIG.dre vidotspiset to
gi\laa-"il to i n%e%eﬁoﬁsrﬁﬁ&regs%kpb(ﬂ%drt}%ﬁ(?{ ?%%%is%%%g il A€ gfi(')glt@ﬁlecﬁl:aglg: 2::
address'of th ecf?faa]§ Cﬁré 8@6@5!)3?\79@%@%@02 Ff‘ét‘]:’éfﬂﬁ )flrlltom‘fl%"’é‘] ¢ blefk er
updat e data Brmotdaddalc’ﬂv B+2 insludex @igngl toa,li \fath Be altesih smjsasmlnnisy t he dr| ve
systemto wi tré‘cofhgh)ganﬁ that i 1@? %d’(i]ress Oﬁﬁlg dfaQ% HEdi& R PRNSIAN PERS,hhe data

B' to an unrecor area ormation_recordi ng medi um by
det er ni PR t hat Therraltpsie @ﬂiteéﬁtatﬁn\élﬂa o Pnatrehng ed Wi tﬁ@hﬁ%a?raﬁ@?n s
correspondi ng tliealrivh @ystdnSN warht daB 'ad LENdy-1hasdithe ddos dedmwitils thadaa@ . e.

data A' ) an I gmgp; |naI
address PSN aglgﬁﬁn% e%ﬁq%él ﬁg}?iﬁ té’%ﬁf&lngﬁ rfi? %Le}il gg?%%%g{dé%\
changes repl adtHsPSorony etn@rmqa?rbrgﬁﬁdmﬂatedmgwoarﬁap%@gHé@ﬁLﬁébaﬂced by
PSN a+3. FI G hfs al@h&0bceh estbrdet &ih Rangied, daepA a}:aeﬂmatenﬁmdgyfrd%zthlerremhu ch the

repl acement agﬁacgrfgnt F%trﬁ%{hgt %{gh aBeJd? Pgﬁ' aa-?%%ﬁnbeeg rep a%f:d lc)ijPSﬁ‘ d ? | ue of the

previ ous addr erep a B' and
recorded at PHNpoats drige systent wg@saquaweemr@airhﬁ%@mﬁmte thaéP%g#bh@rmm bl ock

replaces the béplwckd 65899NQ1$51 m%ulsatﬂows the &'@'ngkﬁi r@fﬂa@lmefaférﬁlymalm adgness
field in the r cenent 91 |ﬂ19€ t.he dat ak and epRd ded at PSN
}E%RP degnen address 1s tS‘Rp g Referring agaim to 7Aa valuE %

at2 is set to o0 I'ndlca
previous address field 701 in the replacement block including data B ' and recorded at

PSN a+3 is set to PSN a+2 to indicate that the replacement block replaces the block
recorded at PSN a+2 . A value of an original address field in the replacement block
including the data B ' and recorded at PSN a+2 is set to PSN a+1 to indicate that a
physical address (i.e., an original address) corresponding to the logical address of data
B ' recorded at PSN a+3 is PSN a+1 . A resulting logical volume space 703 generated
by replacing the data A with the data A ' and then with the data A " and subsequently
recording the data B and then replacing the data B with the data B ' is shown in FIG.
7B. That is, data A ' corresponds to LSN a and the data B ' corresponds to LSN a+1 .
[70] A method of recovering a replacement entry will now be described. If an in-
formation recording medium on which data is written as described above is loaded on a
drive system, and the drive system fails to obtain a final TDFL from a temporary
defect management area of a lead-in or lead-out area of the information recording

medium, the drive system must recover at least a replacement entry, which indicates a



physi cal address (i.e., an original address) corresponding to the | ogical
address of data B ' recorded at PSN a+3 is PSN a+1l . A resulting |ogical

vol une spaicec®dBiygener at ed by replacing the data A w t hPC&KRPae5#002293 and
then with the data A ' and subsequently recording the data B and then
replacing the data B with the data B' is shown in FIG 7B. That is, data A
" corresponds to LSN a and the data B 14 corresponds to LSN a+1 . [70] A

nmet hod of recovering a replacenent entry will now be described. If an in
formati on recordi ng medi um on which data is witten as descri bed above is

| oaded on a drive system and the drive systemfails to obtain a final TDFL
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that the read out ,, a non- repI aced
bl ock. [73] THakedf %eérn botihihe areirrpes %%%Sé ﬁlrlrie@a en%%re Oaglﬁrlc?ér%rer%feé# detptat

PSNa+1 and detlermadi@s blackhPSA avihitke fRRoNautbl&RtPSING ishe opip @yl ok, adebigss fiel d
701 of the re%ﬁ acgéglggk PSN a+1 that the read-out bl ock PSNa+1l has
o e

replaced _the b recorded atPSNa-1 and froma value PSNa set in an
ori gi nal [78ddr essThereafter: thgalrige sysiean feadscruby Plop teRAEEMLSY aHand dgisrmiges a
included in tfﬂlfbnfze%ﬂud)ﬂi’NbJIQ@kmBﬂ\ﬂﬁd\&oﬁl&ﬂd@sdﬁwd@@ﬂ ofalitties sutblick IAsapondi ng
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bl ock with ad érpesevab&\lésl\ia a¢tdn @meﬂgzn%eﬂdr@aStfﬁlda%@éroéﬁ@ rrzer\ran blowla ESNeteh
repl aced by t g bée@@d&a Wclldc@mdremad-baNadck RSN her 1k aV&ri&y sd®ess cdanges t he

repl acement a(ijf(:jsli)((;"nd'S ingto PES‘WE a . Since the drive system can determine from the replacement
entry #1 of FIG.9A that the block with address PSN a has been replaced by the block
with address PSN a-1 and the block with address PSN a-1 has been replaced by the
block with address PSN a+1 , the drive system changes the replacement address of the
replacement entry #1 of FIG. 9A from PSN a-1 to PSN a+1 to recover replacement
entry #1 of FIG. 9B.

[74] Then, the drive system reads out a block recorded at PSN a+2 and determines from
a value PSN a+1 set in the previous address field 701 of the read-out block that the
read-out block PSN a-+2 has replaced the block with address PSN a+1 and from a
value PSN a+1 sct in the original address field 703 of the read-out block PSN a+2 that
user data included in the read-out block PSN a+2 has a logical address corresponding
to PSN a+1 . According to this determination, the drive system recovers replacement
entry #2 of FIG. 9C, which indicates a status of the information recording medium on
which PSN a+1 has been replaced by PSN a+2 .

[75] Thereafter, the drive system reads out a block recorded at PSN a+3 and determines



repl acenent entry # 1 of FIG 9A from PSNa-1 to PSNa+l to recover

repl acenent entry # 1 of FIG 9B. [74] Then, the drive systemreads out a
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set in the original address field 703 Bf the read-out bl ock PSNa+2 t hat
user data included in the read-out block PSNa+2 has a | ogi cal address
corresponding to TVa+l . According to this determ nation, the drive system
recovers replacenent entry #2 of FIG 9C, which indicates a status of the

information recaordin ich. PSTV a+ Jol PSNa+2
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addlr €ss PS?' atR drivk @?stéi'ﬁ bﬁ‘aﬁg@sytﬁé ﬁma@?ﬁéﬁﬁl&ﬁiﬁbﬁf ﬂhggé eENEn@Afr ss8c0f the

repl acenent e a 0 ecover

repl acenent eﬁfgrfé"%é‘g&fa"% It‘g)sjg 5”"5 Wr@fovﬁ%realé‘g%?‘?nb@&rya 0‘3@&855&%{ repl acenent

entry # [I6land exacdeserdpl abemeeractanplagenitt autrg #l esdwerabplecansnhgnty #aragvi ous

address field ré&'adergiﬂe 9§1h§§1 E@Lloééjgfd?e%§ﬁélh %h&iaﬂ &félﬁ‘cﬁi Q&idrésrs] f@ﬂl 1@&9&6‘6'119 5‘1?-'

i nf or mati on pa i ca in a replacement entry
recovering nelaﬁéiﬂo%%?r&aﬂﬂl Pt of R OMOFFEW‘E‘C%?EI lynig aﬁ?lggcéﬂ]f:ntl WWention, the
| ocati on of arddomalingmepheiceoeding lod acdmbicglimaet ohe p@kdne infveaionyat testiget i n

the previous %ﬁ%ﬁﬁ%gﬂléc%}ngﬁt b‘i’éckrlse}%@gql%ﬁlg fi gpx‘?elﬁ%s @ﬂ‘{h g é)Pervii(gliS Qddre@ddr ess

fields in whic tore rrect. repl acenent
entries for tHhéldprbeRedyged bﬂ%&sbwll%@oqr@mal prldgsp, éﬁldw%wh HhidgHica V4E mddr ess
field of a repredusetatdoaedt r@ﬂzﬁ,\dmdlﬁ?n:nﬁhepfw$hedﬂd)ck&dﬁl‘r&$)$elﬁlﬁle dn odfet gi nal

bl ock to be S%ﬁ@ss PO ggﬁdl%d?@és ft%ﬂidc{@%%;r&’i 1§8! 0@8?&? §E5E£ %dﬁrg& fhe

reproduced bl o previous a uce T ock
provi des a phy8Puanaldirskde Be st aganeqrigagal a@&saeéwmacmﬁékmmf%% ori gi nal
bl ock to be S@épr@ﬁlcai lﬁl@cl@hﬁt@ﬁﬁﬁﬁbu@ﬂldfe@§ﬁel@6f mh@emmbanﬂmrﬁm\eﬂﬁsray [77] In

the exanpl e ShR ﬁnalfeplﬁcgme]\g%locg%?theo %mal bl ck tg Equga l%l ock only

FlG
i ncl udes the 8r¥ma ac}dr res The
recorded bl oc@laé@rn%ﬂd%@ssﬁf@sé‘mk}ﬁeméwwed However the repI acement entry
may be properly hegokempl sHeWmeh FGL YA LiheanWeisgdnnBAt indRtaas fbel ¢h1y03 of a

reproduced bl %:clfudb Jth %plg hiMdress field 703, a replacement entry for the recorded block
cannot be properly recovered. However, the replacement entry may be properly
recovered using only the original address field 703 of a reproduced block by applying
restrictions to a method of recording a replacement block. Where replacement blocks
are recorded in a predetermined sequence, the replacement entry may be recovered
using only values recorded in the original address field 703 by reference to the original
address field 703 values and the predetermined sequence. That is, where the PSN of a
later block in the sequence has a value recorded in the original address field 703 which
corresponds to the PSN of an earlier block in the sequence, it may be determined that
the later block in the sequence replaces the earlier block in the sequence. Thus, the
PSN of a latest block in the sequence having a value corresponding to the PSN of the
earlier block in the sequence recorded in the original address field 703 is a final re-
placement block for the earlier block in the sequence.

[78] For example, if replacement is performed under a rule that a physical address of a

current replacement block is always greater than a physical address of each previous



restrictions to a nethod of recording a replacenent block. Were

repl acenment bl ocks are recorded in a predeterm ned sequence, the

repl acenawo 2eewa1y72may be recovered using only val ues re®ordaRoiznoeive
original address field 703 by reference to the original address field 703
val ues and the predeterm ned sequence. That is, where the PSN of a |ater

bl ock in the sequence has a val ue recottded in the original address field
703 which corresponds to the PSN of an earlier block in the sequence, it
may be determned that the later block in the sequence replaces the earlier
bl ock in the sequence. Thus, the PSN of a latest block in the sequence

havi ng a val ue, Gorres Eln ﬁ) th SN off the earl i.er, bl cclf
a emen OCK anea ca TCSS O aﬁl ]Igdla ng 1t ca etffrrmne
sequence [ ecor ¢ inthe orig ress 1ie

pl acement bl oén@nrf QJIFIStPerOfé%ﬂflOﬁ@ﬁnttW@‘éme‘il m Etnwerae&eeweh@f@hyflqaé]ad@eqse%thmpl e, if
repl acement i SeﬁD@Efn@ﬂith WAEBE a Bighésh Bhysial adrdeIS eqlenddsi@siaceien@ Current
repl acenent bh?gﬁg %bela,[l WEIy %rea r than a physical address of each

previ ousrepl a SnltS 8¢ GBH r{SE&‘? caI address of an original block, it
can be déPkr ni neds énother exanipht drrgplasemertph peréomead urdsne aileddt 4 phyaalar r angenent

of physi cal aqg&r@s%%@&cﬁﬂi’e’fﬁtre'plarc@@érﬁ%%l%ﬁtal‘bi}@%&aﬁ’&\fhdﬁgi [\/Elbzﬂlal@&EssmytSi E?I .
acene ocC

dd t f
1761 he. anot narTdiagdr i Re TR e AR ER LAt Rets ikl PR G Phac o
physi cal addr dstsroficdirenametiry pepbacanmncontdiaelkn hs azdngaysntofphyseal t han a

physi cal addr gg@cQts tﬁﬁ%@eﬁﬁ&ﬂeﬁﬂﬁoé@ﬂkxﬁh‘é%’l&%a phyRrkl Anfs@inRRYGIEAl oraddr ess
of an original I ock m ne om'a history of replacenent

contained in &% %?P‘?lﬁq{d’i%ﬁfgnlbeffe“ﬁﬂ??ﬁ‘&%ﬂlenég]d’ﬂésses that a replacenent bl ock
havi ng a8Dbwest I;ﬁhgdsltlumre\addraeé@ssfmkw&lethmbd ofa hleqld iattermeset of (HIGCKS, is the

final r epI ace%qgn% geménggltr 1§ reQQ\Le)‘e(fﬂ}ﬁfewgﬁ&ir%l@at%qm{cﬁ‘?&:ofdeg IaijAi]O ; i's

i ncluded in a_bloc replacenent entry is

Se of
recovered by MatRGh Ff‘i)il%d 'Pm?loak ’E?F‘Efé%d ?té’c“@’ e*g?d P&twersewl fdadywersaovehi aced
by a bl ock recobdedordtd PENNaa-2 instédowd LSV, a-AIf(thdaisaif Brivieg ef itd towedrebo be

recorded dxL S'c\ji?af?s rb&ﬁ&eg%thocfata%' %ﬁ%ﬂéaﬁ gtfatce blﬁmé)g!glg 'F"yl\% bl Bd%h ngé‘io%lcfap an area

that is recor oug ern recorded in
a | ogi cal spaceicEs pelhiesar dp Giveisystgm tﬂfP% aipghh g Flﬁ?rcfr“rfﬁc I’i’ &t of an
error on receicpihmaiid & vediedaad iuoh W arteedekam&dtabow)odataam callébe gesded hed

above) , data %pylﬂogg%)eg(ﬁgé ggﬂfﬁﬁﬁf Se{}ld%+§ ]§:Ocro[11%ﬁ)%%}c%g Sz‘v‘§ a+2 , and

data B coul e recor accor escrl ed above,
if witing of 2eerdng © l{PWafedeserbad abgve, efcﬂrtae@f ARt B deiren thaf iqreperged cal
space al t houghvifbeiatign u Iphyag@@[ qgeb AlthoagH lsbgigqallrecemeael | &gmmo;bad@l it pAhibited f a

drive system Iomf%rdnve & spe 1n orgls %rﬁo& If(a-)n e cg on?gc%ﬁgf ahcon‘?mancc)l {% (Eal? write

data to such an area nd 1C
can be sol ved Suc@ﬁanarﬂeﬁqﬁlibgd these, Pf@ﬂ@ﬁs %h?é@‘én Mlﬁsall?pmei/l%e@ '?é?dé}’\’é@s field

is used as ad dmgsm thi cdser dved wqa&etomyraqﬁ@a{@rs aadﬂ’eeme@&ﬁ e as QALY int he
repl acement 6@ At rlf“:)ceovgroe{‘ rreSl%(t:en¥en[ gn(%rc))/\,/&le replacement entry may be correctly
recovered.

[81] FIG. 10 is a flowchart illustrating a method of recording data according to an
embodiment of the present invention. In operation 1001, a drive system receives a data
write command from a host. Since the host only operates with logical addresses, the
host provides to the drive system a logical address where data is to be recorded.

[82] In operation 1002, the drive system converts a logical address indicated by the data
write command into a physical address. In operation 1003, the drive system determines
whether the physical address is unrecorded. Where the physical address is unrecorded,
the drive system determines that data indicated by the data write command is not re-
placement data but new user data, and thus a previous address field and an original
address field are both set to be 0, in operation 1004,

[83] When it is determined that the physical address is recorded, the drive system
determines that data indicated by the data write command denotes replacement data

with which data already recorded in the recorded physical address is to be updated, and



[81] FIG 10 is a flowhart illustrating a nmethod of recording data
according to an enbodi nent of the present invention. In operation 1001, a
drive syswormosgueizees a data wite comand from a host. PEIKR2003®2193st only
operates with | ogical addresses, the host provides to the drive systema

| ogi cal address where data is to be recorded. [82] In operation 1002, the
drive systemconverts a |ogical addres¥ indicated by the data wite comand
into a physical address. In operation 1003, the drive system determn nes
whet her the physical address is unrecorded. \Wiere the physical address is
unrecorded, the drive systemdeterm nes that data indicated by the data
wite comrandl not, re place { data t.new.user data an us a

previ ous addréhsusS afremTC& ﬁ)t & i heorﬁgarfalga }Sesg%rc e%efr moPeratt) ﬁo@gt to be O,

i n oper ddftbn 100WheIF89repJ/Wémemtenﬁﬂ§s det@me yadups pﬁapremés prlelyass Beld apdiar ess i s

recorded, the oﬂginm@daﬁésdm Gﬂh@fd’;ﬂa@@fﬁerﬁ dah, Bata alré}ﬂizlc@ﬁlteﬁd)l&k tbhe data wite
conmand denotes [ el

d th
s aodt ohys ot TGS RO e Al Syl (P LR SO T RN, 1 o
the original dddressiisdigatcrtytibelddtowrite aemupad an operati@OBI06. [Eut]phqul eddyess

repl acenent emidida@s a%@tl&wﬂéie tHéfﬂnlgﬁﬁl wkr @at@lﬁa@\bb&ﬁ%aﬁ@&f f5§petdiih do@nd an
original address field rep acemD,ﬂt dat a Jacerrent

bl ook to be. carriseRyt Qs Egnigy 2 EBRr GRS i A parepGlE T Saar ess
cor r espondi ng geeerdtére Tho giigiadl addidssedantifipgihe ahdabaddtdseoidhe erigindl ueer datanand,

in operation 100fc r%eﬂ@ﬂt%@r%&s 1@611@1%@3’3@1&}@%1%&%% i wiagaht Qe e the
ori gi nal user een_recor g I n "operation 1007, a repI acenent
an

entry includi® C%fﬂenégfoﬁ?ﬁéf’b%&’(‘]?rélg d a repl acenent address is generated.
The ori diBfal addWVéers thedeplidenicesentnyas phyd iitoady rditreesmed vhtther the orggimal  user

?ﬁ; acugpgnt he dmmg%]se:%e n{&tmgagg Eéﬁa%ea qg@gecgfedgggrlﬁ R VaficE Bt th@gggeﬁéaddﬂesw ch
repl acenent ez‘FﬁyanFléhef%@H’é‘ addyes ?dﬁéqﬁéP@?WWia&e%ﬁ@gL@}‘ aefletegningd nal  dat a
has been pr eciwithstfgreneploaleeidyndirrplacamenr dltﬂghyqthetrh@rdsainw@swaﬁn 1008, theevi ous
address f1 el dpanthut Bl gl nARAE RS SRR el 08 GHI SBblaEERACeTEN!

bl ock are det grm ne ence to the cenent entry

ot her words, RATEWEL dieitgrndroracemeneeny A dirsorigp é@@%ﬁﬁé Idep 81ﬂcvﬁéntclﬁ'rrent
repl acenent blptackmérﬁ bk istset tb®e eheregigiratatignt ot fonas raplacthent £ty dn

repl acenent e a r . f e
pl acenment bl O@E&Xﬁon %9 tﬁ@g@fa&%ﬁ&?ﬁ&%ﬁaﬁééﬁ]nﬁ %ﬂ&]? m&lﬁ}%n gfs Cggllirge?)l acenent
entry. In opef®fi t&aﬁplmwgl addppss pleps %WPI&%F@W@E@OQ? tothePygigHAldE Acenment
entry is changetuheamjliienphytsodkal address of the previous repl acenent

bl ock +9gbiie PR kGakuAInBSRe bl oAU G TN R ARSIERY, BLOSK, dB8L 10

oper at | curr

data i ndi cat e@l%%ﬂteldﬂe tapdaga Wlietcém@@ﬁﬁrﬁﬁ@e apst @wbadﬁlewalan@naﬁmnt(ihenal

i nformation (E‘ﬂﬂldﬁﬁ @d/dréh'd&eﬁichﬂﬂﬂ@sorfghﬂl Qid@d@@lﬁélhparﬂrrb@irmlat addsgasmeael d) and
recorded at t §drrepl acene nt .address on or ma cor

operation 101 8,00 att én rmatlon ciecord ing mecﬁlumlln operatlt N L, gists ne\ﬂy pl%duce%l um In
replacement entry or the changed replacement entry is recorded in a lead-in or lead-out
area of the information recording medium.

(87] FIG. 11 is a flowchart illustrating a method of recovering a replacement entry
according to an aspect of the present invention. First, in operation 1110, a block
recorded in a user data area is reproduced, and information contained in a previous
address field and an original address field is acquired from an additional information
part of the reproduced block.

[88] In operation 1120, a replacement entry including a replacement address and an
original address is recovered. A physical address of a first reproduced block is set as
the replacement address of the replacement entry, and the value of the original address
field included in the additional information part of the first reproduced block is set as
the original address of the replacement entry.

[89] In operation 1130, a second block next to the first reproduced block and recorded

in the user data area is reproduced, and information contained in a previous address



repl acenent entry or the changed replacenent entry is recorded in a lead-in
or lead-out area of the information recording nmedium [87] FIG 11 is a

f I onchar twol2besstin2tii ng a nmet hod of recovering a repl aceremKrRneyop23cor di ng
to an aspect of the present invention. First, in operation 1110, a bl ock
recorded in a user data area is reproduced, and information contained in a
previ ous address field and an originali8ddress field is acquired from an
additional information part of the reproduced block. [88] In operation
1120, a replacenent entry including a replacenent address and an ori gi nal
address is recovered. A physical address of a first reproduced block is set
as the repl acapnt address Al g SRLATEIRAL FOMMin N RS AHE Of Lhe
ori gi nal addr eSs ?ﬂe?g %nclu € Pronaf I nror et on gart of t he
first reprodudkedeginddblocksingpperagen {148, ibisidgicrrained wletbeyghodrigingd addsess € ement

entry. [89] | mcap&vetet @épla:kél%@m ey REORGEs & QG tREXtorhRidn®nfainesin thepr oduced
bl ock and recordequg g @@ dat a areg abg Froduced and i nformation
contai ned in &'pfé ﬁ@sé& P88 FSCaNHeBIY S P  gi nal address field is
acqui r ed90F om t Hé theddiginabavidiess oif the reaeveon! rpplademshit dnkrg is@tomnt firodk. int n

oper ati on 114Qerpiation &m@a@ﬁe@ﬁﬁ‘lﬁ@@ﬂ wheldagks tik1g oPht 934 re@ﬂﬁﬁ&iﬂ%l&ﬁ( hoe
recovered repl acenent dx S conS|s tlon cont ai ned in

e or 1 gi nai - agarorerPaieegcs fo el biih s C Bt s Er Bk oG] I ¢ he
ori gi nal addr egsodyfed bleck: Elcmecethe dnetted|gacemek to @etatipn il 200 frdceva@mt rf r om t he

in formation ¢HRtALAERr for ¥h!3%e&)'hhglo@1@¥ ?&iﬂ&ﬁﬁﬁ opd:&lish @kot he second
reproduc bIocéf t he seco K¥%%fgo uce %fﬁ@%m IS new.user. data djfferent

from us ata of hewsiemat airced” MORLROEY 1§ HENGRY ALY Joes back
to operation IdB@uorncanggovien the origmapdddoenielt ot sgeohdreptdiecesidda@ndihbl ock

reproduced in gpgj ﬁfohl@fégljojdﬁ&:d ih %ﬂflrat {dn i he 1sq{0t ﬂé PRer @QQB&%?\plﬁgemE%a{ ecovered

replacerrent entry | S nti cal he in formati on cont ai
origi nal addr &¥Tplasesgh %%a%%%@eao%dhwﬁrr%fe%wgm&e tistyeprodiesA blaskock
r eproduced i n Hzpey, at operatibd 3050, ﬂlemqﬂadaﬁmntuﬂéﬂ‘essdﬁtﬂaa Ibcﬂvefeémé}ﬁabememtendﬁt a that

repl aces the §@ﬂﬁ %%Qéagﬁkﬁmﬂ§MkQ§m%ﬁgéfg%¥ﬁﬁﬁg d by the first

reproduced bl er at acenent address of the
r ecover dd2k epl acEiBnf OpFrRLgN ]iléoclhér@@@an%d a%hw@é% 1 befueser reprodyced next
reproduced bl egikts. If 9BjocH hﬂm; futthbr@ﬂﬁdicalhb(bdfklslsl@& mdthod gocslBicRterbpeedtionhet her a

bl ock to be f r [ r.oduced
exi sts, the ng?ﬁgﬁfegggk ack @mﬁé %%% H%ho?@%%ﬂ?%eb%%@%gh &%ﬁgx?gﬁhlnlng
bl ock. If no HIcHKRds ¢dclded.urt her reproduced exist, the method is

concl udgd3] [ 93] A@&@ﬂﬁﬁg tagntaq)eatrbfalseqﬁ@denmvdnhen W&S@ﬂ%d hbv4eNEepladen@st in-

descri bed abO\formaE?Ip can%e”ftn?tlveﬂ/ raci{l}/er]}%(ti l1n02|11 sy%%m vl\?here are% athl:Mgnltllor L‘%f\gver ed in a
system where a replacemen L occurs in a user data

area. Thus, t leecusf ihjaspearm@ieadf indiasar ¢agarend iﬂiltlﬁi @m: eiffpﬁpfrrw eédata reproductlon

improves.

[94] Although a few embodiments of the present invention have been shown and
described, it would be appreciated by those skilled in the art that changes may be made
in this embodiment without departing from the principles and spirit of the invention,
the scope of which is defined in the claims and their equivalents.



[ 94] Al though a few enbodi nents of the present invention have been shown
and described, it would be appreciated by those skilled in the art that
changes ™9 2b@/oree i n t his enbodi nent wit hout departi n@CTHRZ0OIND2293
principles and spirit of the invention, the scope of which is defined in
the clains and their equivalents.Cains [1] 1. An information recording
medi um conprising : a user data area f recording user data; and a spare
area for replacing a defect detected in the user data area, wherein: a
repl acenent recordi ng block that replaces an original recording bl ock
recorded in the user data area is recorded in the spare area or an
unrecorded area of the user data areg; ,and the replacenent recording bl ock
includes at |east one of a first addd@B1$ndi cating a |ocation of the
originallLecording‘qulg %ﬁlﬁmggggn%w gprgﬁgrkqpicating a location of

anot her @ pl acenent Bi'oCR Wi ¢h pr V|oug}y ﬁ%pﬁéted the original recording
bl ock. 2. The i nf apspatite arcp sraeadriog weddaihaod cl aim 1, wherein: the

repl acenent recor dipge RbOek rdpielnddaricadt @adctdpite vkhiahaGeat ai ns ori gi nal
data or repl acerre%?data and an additional information part that contains

addi tional in forNaf"8n about the original data or the repl acement data;
and t he addi ti onakh raptcememtrécorslingalrlockabatpenlares amerigdinsd stcorsling tddckirpeordedr st

address or the segaRduRfdi®8Ra is3ecofbdiiR{HRIPRE hRR of SLAEIRZd AR iob e
conprising: a user data area . for recording user data; and a spare area for

f
repl acing a def ectSHEMREERG M n the user data area, wherein: a repl acenent
recordi ng bl ock t hatrepl@phmantascoatingblogi maludeset Bagiongobd bskaddesomdedtingn t he

IS5T fa oren, | USSR QAREraBalg LR e i e oo Of Lhe
us ; i gi [

repl acenent recor !r]ﬂcﬁ&ntﬂ?ﬁ’&?{h‘?rﬁ%ﬂl%?a ntmﬁt"ﬁﬁ“ﬁ’cﬁ?‘il‘gﬁ& rﬁ?%‘f‘%éli“i IR ed to
det er m ne whet her reeardmgrodetr di ng bl ock is an original recording block or a

repl acenent recorg_iﬂgigﬂloﬁ%hﬂlq‘ew;l&ﬁ@g %%%@E%%Lr%%gi ng nmedi um of claim

3, wherein: each recor ock 1ncludes a data part that contains
original data or Me&enifcsrmEngriordiag dloghigclyfesadiianagibat coHis AREROHBAFt t hat
cont ai ns addi t i onaldplaceménm daatndam alddichaltiifermaatiog ipad khadedngaioy adtihienal eipt acenment

data; and the addigehQRal aoblyRC LKA RaRRE e GHMBhER duliCardodent fi cati on
' the additional information part comprises at least one of the first address or the

second address.

3. An information recording medium comprising:

a user data area for recording user data; and

a spare arca for replacing a defect detected in the user data area,

wherein:

areplacement recording block that replaces an original recording block recorded
in the user data area is recorded in the spare area or an unrecorded area of the
user data area; and

each of the original recording block and the replacement recording block
includes identification information used to determine whether each recording
block is an original recording block or a replacement recording block.

4. The information recording medium of claim 3, wherein:

each recording block includes a data part that contains original data or re-
placement data and an additional information part that contains additional in-
formation about the original data or the replacement data; and

the additional information part contains the identification information.

5. The information recording medium of claim 4, wherein:

the additional information part comprises at least one of an original address field
that indicates a location of the original recording block or a previous address

field that indicates a location of an immediately previous recording block; and



5. The information recording nediumof claim4, wherein: the additional
information part conprises at | east one of an original address field that

i ndi cat eswea 2b@oatizon of the original recording bl ock or PaTHR205000229addr ess
field that indicates a | ocation of an inredi ately previous recordi ng bl ock;
andthe identification information is a specific identifier recorded in at

| east one of the original address fiel2p or the previous address field. 6.
An i nformation recordi ng nmedi um conprising: a user data area for recording
user data; and a spare area for replacing a defect detected in the user
data area, wherein: a replacenent recording block that replaces an origi nal

recording bl ock T geaided. |0, LS HRSE JALAIAT B iifr LSSALAE, H e BPAT e
area or an unrecorded area of the User data area, and a val ue of & physi cal
address of the repreagtempmddrestiotldpnge pregiors pdiresk fiels | ar ger than or al ways

smal | er than a vabugn Rformafby@tsraing add@ssonrisig! €cor di ng bl ock previous to
the repl acenent recor val ue &f a physical address of the

gitng blfock adgd a (U

original recordi néwfjelr TR OTATTOEL YT With ?’e@B oduci ng apparat us conpri si ng:
a wite/read unit awpare drpgiodsapacing aaglebicodetacteddi g uskatdatafaraam an i nf or mat i on
recordi ng nmedi um waadina controller controlling the wite/read unit to wite

a recording block on the informatio ecor di ng nedi herein: the witten
ecordi ng b ock. cbApleBe RSB S ASEERT S el FepdBE foksrinifion

i ndi cating a | ocain tbausf damams isgeevadedrie dospirngreb boakumnecopled wica@é thaddr ess i n
formation indicat{gdaa. h@gahiion of a replacement for the original recording

bl ock. 8. The recordi ng/repr.oducin pparatus of claim7, wherein: the
ot Dt en recordi ngtBHBLR 4 EDPRUAHIEY I e QiR e bR bk BT SE5 IR ar ea
of a user data ar éanoBalwiysesnradicctha ngtlvepragiysealgdapparf atassrdofg odai m 7,
wherein the wi ttEgvi%Gé?thﬁé ﬁglapén%kregﬁ%r IbRSR aﬁ&‘?vﬁ% & i}ﬂJgsi@&i%&%s% of

information and t previous address 1n formation.
recor di ng/ r epr odufe R eATETALINE P9Fk-cl ai m 9, wherein: where the witten
recordi ng bl ock cdmprdiceelngaeprgiuwadg gpadratus térepridinggi nal address i nformati on

and the previous addiang Ll ORARIJRANOIAYE, RadABY RbME idibrmyTR

recor di ng/ reproduci ng. appar at us ere the witten

recording bl ock cERpinggaediym:gnd a sontrgllsneaniroling hepvyite/ira gpiv i WHSEa, bot h
t he original addr essrdingfbosciahitiosinfofeladdhacqaidivg oudiuaddhasis: i nf or mat i on

the written recording block comprises at least one of original address information
indicating a location of an original recording block or previous address in-
formation indicating a location of a replacement for the original recording block.
8. The recording/reproducing apparatus of claim 7, wherein:

the written recording block is recorded in a spare area or an unrecorded area of a
user

data area.

9. The recording/reproducing apparatus of claim 7, wherein the written recording
block comprises the original address information and the previous address in-
formation.

10. The recording/reproducing apparatus of claim 9, wherein:

where the written recording block comprises original data, the original address
information and the previous address information have a same value.

11. The recording/reproducing apparatus of claim 9, wherein:

where the written recording block comprises first replacement data for original
data, both the original address information and the previous address information
comprise a value indicating a location of the original data.

12. The recording/reproducing apparatus of claim 11, wherein:

where the written block comprises an nth replacement data for the original data,
the original address information comprises the value indicating the location of

the original data and the previous address information comprises a value



conprise a value indicating a location of the original data. 12. The
recordi ng/ reproduci ng apparatus of claim1l, wherein: where the witten

bl ock compoizs@i1arzint h repl acenment data for the origi nalPCaiatRepoFd02293r i gi nal
address information conprises the value indicating the |ocation of the
original data and the previous address information conprises a

val uei ndicating a location of (n-1)th 2lepl acenent data. 13. The

recordi ng/ reproduci ng apparatus of claim?7, wherein: the witten recording
bl ock conprises the original address information; and the witten recording
bl ock is recorded at a | ocation det erm' ned according to a predeterm ned

sequence of | ocajtl %ﬁu@%ﬁ&ﬁ%ﬁ%mﬁl) ﬁgementdatThe recor di ng/ reproduci ng
apparatus of claim erm ned sequence follows a rule

where a val ue corﬂé@@éﬁ@pﬁ@l&/@PWH@Clm&mﬂﬁaWﬁ%ﬂamé fdn:en recordi ng bl ock
is greater than aéalriin @&bfdﬁﬁglﬂ&ﬁll d&ﬁlphﬁbstﬂlﬂﬁorlg(ﬁfaaﬁdc@éhsfooﬁl’fhﬁoﬁ)rah@' nal

recordi ng bl ock 5. The re rat us of claim 14,
Whorein the or edel B iR SRR # BRPARL S PerlBR FrEhie iR B
correspondi ng to arcldeatinasegfenee @d@cagemtémwyiiwblmk@n repl acenment
recording bl ock i, %@@éc@fdlﬁmﬁmaﬁ&n @qu@u@@fcmﬁ&ppmb@glﬂq@ feb&ednsat i on of

the recordi ng bl ock whi c i nal r.ecor 16. The
recordi ng/ repr odu&fiqﬁ‘awﬁ%g]e? tad@l 1% aﬁiefgfr CRRE g%g’g%’rogé’glﬁ’gr n ned
sequence fol | ows aritten @cwﬂmlg@kakw&agr@rnéerdhﬂnrae‘eaﬂmrmtrn@on@ng trgh¢ peaioneh of t he
witten recordi nggRlog jﬁalécdr@ﬁ%bfo@an a val ue corresponding to the location

of the original 17. The reco rdin pro n ar at us of
ol ai m 16, whor e nTErEe G HRRGE oA S BUTEHE T FION TR eR U PRIEP BT al e
corresponding to sethmatfcvlbstmfrula vaule asetpeentrésponding toeario¢mphaﬁermlnt_
recording block i L& ARl réﬂu%eaﬁ@ﬁtq&omﬁ mgapfa@fya&gtﬂaﬁ NGl 0GRL i on_of
the recordi ng bl ock V"t'llCh re l'aces f[c‘Pe orig m}g %%F%r I.ng hl ock 8. The
recor di ng/ r epr odutFPY: ’é‘ﬁrﬁ%Fhﬁ Qratigy o %Teﬁ?r‘?hng kaihich eplaccifeorighal ecor di ng
bl ock includes a dabdingaidckt hat contains original data or r e placement

data and an addit ?}6’ ng: récBio@féﬁ%&%oQ@c&x??{phaﬁﬁ@% gamt M, %ei%qpt'hé g@gé’ﬂarﬁﬂlﬂed

formati on about the ori ere acerren
addi ti onal infornﬁ@t‘l}“%ﬂ?eg%l fowvs @gle ayhses aa\talqeé?agfﬁspewa%?o tb%@cawgi & address
in formation or theitpi @vordlng baddielss thanfovaimtcdoatspoddng # the location of the

recordi ng/ reprodu conprising: a wite/read unit witing data
to and/or readi ng&g‘ggaﬁ%%%nﬁ?knf ormation recordi ng medi um conprising a

user data area fof’-ridesecarding/piefucag wwraies 8f ¢lpigr ko, wherein the predetermined

sequence follows a rule where a value corresponding to a location of a sub-
sequently written replacement recording block is less than the value cor-
responding to the location of the recording block which replaces the original
recording block.

18. The recording/reproducing apparatus of claim 7, wherein:

the written recording block includes a data part that contains original data or re-
placement data and an additional information part that contains additional in-
formation about the original data or the replacement data; and

the additional information part contains at least one of the original address in-
formation or the previous address information.

19. A recording/reproducing apparatus comprising:

a write/read unit writing data to and/or reading data from an information
recording medium comprising a user data area for recording user data and a spare
area; and

a controller controlling the write/read unit to write a recording block on the in-
formation recording medium, wherein the recording block comprises iden-
tification information useable to determine whether the recording block is an
original recording block or a replacement recording block.

20. The recording/reproducing apparatus of claim 19, wherein:



area; and a controller controlling the wite/read unit to wite a recording
bl ock on the in formation recording medium wherein the recording bl ock
conpri seswpaess/ttif2icati on i nformati on useabl e to det er mPo@/KutzetI®e298 he
recording block is an original recording block or a replacenent recording
bl ock. 20. The recordi ng/reproduci ng apparatus of claim 19, wherein:the
recordi ng block includes a data part t2fat contains original data or

repl acenent data and an additional information part that contains
additional information about the original data or the replacenent data; and
the additional information part contains the identification information.

21. The recordi ng Ié%)cor(fj Iégrclflg& 1?1‘&8365%%&?&1 é)?l}c’t tI(l:alt ‘&Ign amso ori V\r@a? da?[a or re ﬂc ment
addi ti onal i nfornmati t an orig addr ess

field that indi caﬂ@& alal 4@@&@9@@ H@fprm%@n ot éiah%ntmré@éﬁlﬂm@ Hﬁm@cakw@abcwt
previ ous address &k%hguﬁhﬂ&ukﬁmhﬁg&@ﬁxﬁt&Q@&hdOn of a recording block

repl aced by the regp rec n ntification

o ormati on i o a TRARTRPE ngafaRpt kPPl e Al SralEihiion 5t | Che

ori gi nal address #£l.dihd resorditgdrepiodudingappardtis o6 slaii &), gvhezin: A
recordlng/reprodumk@gmaagahﬁ&ﬁﬁng@ﬁgq@ﬁmﬂ@a;a wite/read unit witing data

to and/or reading mat rec n d|u and.
control Ier cont r ofipisgeiei SR g e e R Rp e T B PR RERPR: ccor di ng
bl ock on the i nf orasetdingrbleckeon giengpusrediiresmiisld thdt atditos allesstiof ofa physi cal

address of the re%@gﬁgmckrr@@%&iwaqe%@%mear@édmgbﬂoa{ ggd than or always
smal |l er than a val ue

. addreSS O a.reco vious to
The el neaea: e S B Kiiaian & Mg WeRirer el & SsdsBoE! he
ori gi nal record|n@ebhgmMﬁmmﬁwﬁbMen@e@mngﬁsahhadﬁdﬂng appar atus conpri si ng:

awite/read unltzym4kk&gulg&§o&guéqg ﬁggg&ﬂgngﬁ@a froman information
recordlng medi um and aﬂfontro reco erln cenent_ i nformati on about

the original recofdifify® Bekovafing o pratian t? B8 G HGR K by
referring to an ordacgidmglmaiddness fiel d of the replacenent recording bl ock

that indicates a Lg&ﬁ}oﬁlé’ﬁ%oﬂfrolﬁﬂ Bl ad E%ﬁfb’ \WthQr I&Q&eﬁ'}gco?dd? 61\6&19‘15

address field of the re acenen recor i ndi cat es | ocati on

of an i medi at el yobH&} a{i%aﬂp%&spﬂhwgnw% RO ﬂWﬁ @%ufi %f aphysicd adrlrey of His
repl acenent recor giphgetdmedcord2. bldekreilnags lafeer @anocilngysrsepladbm nglhdat a on

an information regos ﬁly@%al'&‘agﬂe ng atrlf:‘c%r %E‘BSL mﬁr%l?ud t%'tl%gre*,plx\ge'n{ehprgccﬁdﬂlgcor ding

bl ock on the infor I'on recor
block and a value of a phys1cal address of the original recording block.

23. A recording/reproducing apparatus comprising:

a write/read unit writing data to and reading data from an information recording
medium; and

a controller recovering replacement information about the original recording
block and the replacement recording block by referring to an original address
field of the replacement recording block that indicates a location of an original
recording block and a previous address field of the replacement recording block
that indicates a location of an immediately previous recording block, which is
replaced by the replacement recording block.

24. A method of recording/reproducing data on an information recording
medium, the method comprising:

writing a recording block on the information recording medium, wherein the
recording block comprises at least one of an original address field indicating a
location of an original recording block replaced by the written recording block or
a previous address field indicating a location of a previously written recording
block which replaces the original recording block.

25. The method of claim 24, further comprising:

writing the recording block in a spare area or an unrecorded area of a user data

arca.



recordi ng bl ock conprises at | east one of an original address field
indicating a | ocation of an original recording block replaced by the
written rwoanaimgr2bl ock or a previous address field indiPCatKR2g0OA0RI3at i on
of a previously witten recording block which replaces the original

recordi ng bl ock. 25. The nethod of claim 24, further conprising: witing
the recording block in a spare area or2%&n unrecorded area of a user data
area. 26. The nmethod of claim 24, wherein: where the witten recordi ng bl ock
conprises original data, the method further conprises: witing a sane val ue
in each of the original address field and the previous address field. 27.
The met hod of cl abgn,[%élme%r in; F\%ere the witten recording bl ock

conprises first réplacenen Odgltagn rWthelei nal data, the nmethod further

conprises: writi ngherevks widtangeosding blgch erannirigesearizbngl éata.iheemethogiugher data in
both the original cafighsess field and the previous address field. 28. The
met hod of cl aim 24,. .wherein: V\herehtﬂ?ﬁngj ttgndbl Of%l conprises nth

repl acenent data FOH%E Faé’ilen‘éfllluedgf%ﬁ WetR ?ii TGPt gran%ﬁfelvéoél%: witing a
val ue indicating tddeessdeldti on of the original data in the original address
field, and witing7anhyaldiRdiondiak@bd Rehefeid:0cation of (n-1)th replacenent
data in the previous ddretis fi ecgd. 12%.( The. mett htod 1of cl acgtngrf4 f.urther
conprising: witi WE“F VLB iR P8 kPTG ER B Bt MR B c or di ng
to a pre detern nédadequethodivothed] wowrissns of recordi ng bl ocks. 30. The

net hod of clai m 2Q.ifiys VAGE in@RAR (BE RBatiofto HeWBigtABddiLa Vol AJofdiRfk at a

| ocati on wherein tfﬂdg ?r.e]g;atgrm ned se enceH{ ol 'ows a rule wherein a val ue
correspondi ng to £4f&esk Seldand fregreviqns agdressdisl r ecor di ng bl ock is greater
than a val ue corr @ pbadietigpdtod cialme24,0d@tdion of the origi nal recordi ng bl ock.

31. The method of LA 3%enfidkRBMp AR 1A% datd f8ofid1fa118GOHEI Ng bl ock
at a | ocation wherei ngtﬁ?&@predeterm ned sequence follows a rule wherein a

val ue correspondi Agthe T ¢@darton of the witten recording block is
greater than a valuéngarilespdicdineght wcitha of deairigoml dita inhise qrigenal adistsy
written recordi ngghljogk.
writing a value indicating a location of (n-1)th replacement data in the previous
address field.
29. The method of claim 24, further comprising:
writing the recording block at a location determined according to a pre-
determined sequence of locations of recording blocks.
30. The method of claim 29, further comprising:
writing the recording block at a location wherein the predetermined sequence
follows a rule wherein a value corresponding to the location of the written
recording block is greater than a value corresponding to the location of the
original recording block.
31. The method of claim 30, further comprising:
writing the recording block at a location wherein the predetermined sequence
follows a rule wherein a value corresponding to the location of the written
recording block is greater than a value corresponding to the location of the
previously written recording block.
32. The method of claim 29, further comprising:
writing the recording block at a location wherein the predetermined sequence
follows a rule wherein a value corresponding to the location of the written
recording block is smaller than a value corresponding to the location of the
original recording block.
33. The method of claim 32, further comprising:
writing the recording block at a location wherein the predetermined sequence

follows a rule wherein a value corresponding to the location of the written



32. The nethod of claim?29, further conprising: witing the recording bl ock
at a location wherein the predeterm ned sequence follows a rule wherein a
val ue corwespawdiTg to the | ocation of the witten recoPdirKR200500R29s

smal l er than a value corresponding to the | ocation of the original

recordi ng bl ock. 33. The nethod of claim 32, further conprising: witing
the recording block at a | ocation wher&in the predetern ned sequence
follows a rule wherein a value corresponding to the |ocation of the
writtenrecording block is smaller than a val ue corresponding to the

| ocation of the previously witten recording block. 34. The nethod of claim

24, wherein: the (ool diohRl bl Agh ¥988e rldiaRdns meRRbaGPRLRL NS

original data or repla ema‘ntIS dat a and an addi tionar i nforiation part that
cont ai ns addi t i onafeviopsly wigies saordidgllockhe ori gi nal data or the repl acenent
data; and the addidimeealetioalopemt DORWHRANE: contains at | east one of the

original address gr the.previ.ou ddress. 35. A . r.ecording/reproducin
et hod conpri 1 ngearliT Tt BRuRa G i BB s RE D e ERAESE o1 ng
medi um wher ei n t H&fa pecaradidiignd lifokmationpit Sescantherstadditiondl irdprniatipoabmut i on

useabl e to deter nih@e)ri@ﬁglt@egorttﬁhereg@g@ﬁe@ﬁ@pgga;lah@ck is an original recording
bl ock or a replac i | ock

. d .. 36. Th thod of. claim 35
ahor oi nt the wr ¢ TBACISEEN O g BPbER: BRI EeS Mee B pareT AT 2DMeal ns
original data or peviohaokinsnt data and an additional information part that

contai ns additiong A RchandBtioducaRotithddenprisigi:nal data or the replacenment
data; and the additional i [ the identifijcation

é%forbrlr%ﬁ(l on eg.a t contal ns
information. 37. YHEMHRIKEH SOOI OTRAL TR diph Byl Mgy the
information part coopinghdskabmpeses ideonicagpn anfiororaiign wahblatdicessinki el d

i ndi cating a | ocal@feQhe fhGdREbHRA an £EMaMBG L DFKK OF 2 RpREGULRUS address
field indicating a | ocation of "an I nmedi ately previous recordi ng bl ock; and

the identificati offP{8MeEi on is a specific identifier recorded in at
| east one of the 86.ilhnathodddriess3f,ivalectior t he previ ous address field. 38.

A recordi ng/ repr oguGii@n %Emdlﬁgmol@%i%a %i#h%t gm{tgg% wggga Bﬁq_@_r di ng

bl ock on the infornmation recordi ng. medi . ein: ava 0 _physi cal
address of the repReeRbita pragadiliignad infemnatign grrvdpisconingafditipngh ity ~ al ways
smal | er than a valamatdn @bophlsorighal dadoess raflacamegclandimdg bl ock

the additional information part contains the identification information.

37. The method of claim 17, wherein:

the additional information part comprises at least one of an original address field
indicating a location of the original recording block or a previous address field
indicating a location of an immediately previous recording block; and

the identification information is a specific identifier recorded in at least one of
the original address field or the previous address field.

38. A recording/reproducing method comprising:

writing a replacement recording block on the information recording medium,
wherein:

a value of a physical address of the replacement recording block is always larger
than or always smaller than a value of a physical address of a recording block
previous to the replacement recording block and a value a physical address of the
original recording block.

39. A recording/reproducing method comprising:

writing a replacement recording block that replaces an original recording block
recorded in a user data area in a spare arca or an unrecorded area of the user data
area, the replacement block comprising an original address field indicating a
location of the original recording block and a previous address field indicating a
location of a previous replacement block; and

recovering replacement information about the original recording block and the



previous to the replacenent recording block and a val ue a physical address
of the original recording block. 39. A recording/reproduci ng nethod

conpri si YO 20m6/t1iiTeg a repl acenent recordi ng bl ock that PepIkR2e65/@293r i gi nal
recording block recorded in a user data area in a spare area or an
unrecorded area of the user data area, the replacenent block conprising an
original address field indicating a | otation of the original recording

bl ock and a previous address field indicating a | ocation of a previous

repl acenent bl ock; and recovering replacenent information about the
original recording block and therepl acement recording block by referring to

the original address f{ield and Hﬁ%* R, SY{.0US aﬁpressladr%sfHdan

repl acenent recor i mﬁ?““for Hn%ﬁo Spr 1ﬁcmg curren huser dat a

froma wite oncePWé@B&@Wﬁ@Sﬁ@dpﬁﬁﬁﬁ@ﬁﬁﬁ@w@ﬁaﬁ¥lqiﬁaﬂﬁrecordlng bl ock and n

subsequent recor dlﬂ,(!)lg\Qkﬁa@&iSfre%@ﬁ@hghﬁﬁﬁt@Eﬂ@tmd)mlh%%Gﬂldagedékﬂ@% and each
subsequent recordlngwbloc t he

Pt e econd mRaUE el St oot p AP OB B BRI g o
same val ue, the fwheringhideramral ficetdghedfloakao cash stbrequensieberdmaditckr ecor di ng

bl ocks i ncl udi ng %c&ﬁ&ﬂﬂ@xmak&%nhaﬁh&%%&m@tﬁeh@ﬁﬁh&@ﬁm@%d&@@fﬁkk%kﬂ@' dat a
and the second addres

bl k
havi ng a respect i %glg%é%%&ll%‘ﬁa%ﬂelﬁxaﬁgéﬁ%5alae PO ARG f RS, s o oc e
subsequent recordmnqSDMNQMmtﬁh@ﬂngﬁhmﬂsE@mpmggwﬂgmdwéaduwgmmmgakmMsm and

second address fi @1*t@léoﬁgaﬁal%a@an@thets&%ne%a&bda@ieldr&%%%f% Ph@sguand the n
subsequent recordln%T Qﬁ $: detern1n|Q% 4$ {§ St an second
address fields whBEHEMEONE e b TeEReraYs oo Bé‘Hh‘iaH“% %‘Hngﬂ

recordi ng bl ock ofn-ixh subgegnéh reutksrechiedkt theesdrodicogpbsised on t he read first

and second addres ?eaéh'u& b f}fﬁl aH& Secoft dl-add-lrégg f1@iﬁ§ RRda@for ?ﬂe%n%]n%precérﬂfn her
conpri sing:. deter e Qrigina CO |ng bl ock to i nclude The current

ni Ag
data where no subg% @ﬁyi%PﬁﬁﬁgﬁﬁP%e?% #Shg the second value in the
first address fi eﬂdemﬁﬂng hm th@itehl@ﬂrsoflndcsle@(mriméﬁpssfﬂeﬂdshﬁmther)ﬂﬁpIcinsérmg,

cormparing the r e?H@& }s 1H<§l]1<1egluﬂhefohg ?lsre&;rdl}l Blo ?k éﬁ??&%ﬁ@&m{@‘é&&g&oﬁl&n I ocks

having a first field inc e original recordi ng bl ock
with a pre deter nP#&d O%ﬁﬁﬁ%ﬁééﬁéﬁd&§§Wbﬁmﬁésﬁ@éd@ﬂ@hs of subsequent
recordi ng bl ocks; 4anthe adetiexi ol laing40,Herter borspridseguent recording bl ock to

i nclude the currept. data E%%?%n&ﬂe&&i‘&mgﬂ@ﬁ[%ﬁaﬂde tﬂgcur;réﬂ?d bRgd ,gf claim

40, further conprising: 3@ sequen recor di ng
bl ocks to be anot Fbseayenidilacks are seadhgying thsisecomrd wilee & e Hest gfdrespaelfj r st
fields have the sezamdmetlodef aain theurdtier 8émprising;

comparing the respective first fields of the n subsequent recording blocks having
a first field including the location of the original recording block with a pre-
determined sequence of assigning locations of subsequent recording blocks; and
determining the nth subsequent recording block to include the current data based
on the comparison.

43. The method of claim 40, further comprising:

determining one of the n subsequent recording blocks to be another original
recording block where none of the first fields have the second value and the first
and second fields of the one of the n subsequent recording blocks have a same
value.

44. A method of reproducing current user data from a write once recording
medium having an original recording block and a plurality of subsequent
recording blocks, wherein the original recording block and each subsequent
recording block includes an address field having a same value, and wherein a
value of a location of the original recording block and each subsequent re-
placement recording block is assigned according to a predetermined sequence of
locations of recording blocks, the method comprising:

reading the address field for each of the original recording block and the plurality



and second fields of the one of the n subsequent recording bl ocks have a
sane value. 44. A nethod of reproducing current user data froma wite once
recor di ngwoedeéanmitzavi ng an ori gi nal recordi ng bl ock andPaTmRewed/ 02393 0f
subsequent recording bl ocks, wherein the original recording block and each
subsequent recording bl ock includes an address field having a sanme val ue,
and wherein a value of a |ocation of t3e original recording block and each
subsequent r e placenment recording block is assigned according to a
predet er mi ned sequence of |ocations of recording bl ocks, the nethod
conprising: reading the address field for each of the original recording

bl ock and the pluralityof suhsg nt recordi ng bl ocks; determ ni ng whet her
the current user 8@%%“%3“?&”14%3#%$§The original recording block or in the
subsequent recor di¢igiining khefherdbe grirentescr ¢adalis arfdided & the eriging merordies

predet ermi ned sequRBICE: iflind ABRE I EocorIRMHBNR batdd@n¥d Ghd@ldrdseGan dharg bl ock
or the subsequent .rec rdiqg %g}er sequence in the

di n, %Iock hagigg.a .
pr edet er mi ned seqﬁ%ﬁg:eSFn BeHtli'dis° W Pht Y& val ue in the address field
is determned to Ihaeorigdel e¢redipgbloghor the subseiaert. reapbdingbleckkavingd: lofer cl ai m 44,
wherein the predet@usicBafins pRYSBEANEDIhRNEe & 16&HkiBnIVIRIIR: AmEFLME in the
corresponding to t€ Igfﬁplgg of %%ch fﬁbﬁgguena re qrdlng bl ock is greater
than a val ue corr%cﬁﬁﬁ FiYg® t O TREC SN B SHTH JP8Vi'Bus subsequent
recordi ng bl ock aAd Theemtied of hlamn é4,wdicteen o predstpomaédrgqeance fodloivea atle on of

the original recotgiRq vBlueehrresfbndintns HEBLEGEN 6f cach AibR fidnt WRiRL Plotine

predet erm ned sequence follo a rule where val ue_correspondi hg to the
Pocation of each Subelydune bespHsRgdftomhd e%4aE 8t § RiskioR yrqgacht

correspondi ng t o tcerdingdddck@and gieatar fhaew vduscaehzadng it the ésotiah sighdl ock and

l'ess than a val ue,canfiesRRRA Nt © the location of the original recording
bl ock. 47. A nethgggf recordi ng gfdngmite ogce recordi ng dium the

met hod conpri si ng icHiong!t Fiafs Eimivg PECIPIGRRG SCvdFeoMsR Hecor di ng
the first data; chhekianvgluacirgspondidppsitiedbeatidapbssh eubstduentaedordingbloek
recordi ng nmedi um i g J . : i ne whet her
the first physicaﬁq%ﬁg?éggaﬁ%g&%%gﬁkgggéggﬁg ﬁ°€gg%5%2€?9%ﬁ§h?§ﬂlhe first
physi cal address Fardistblaskand fpethrny Ealye carehdiag @ Befaionelitthe provi ded
first data at theofigindtreqohiisd isladk. address; or if second data is found at the

first physical adgyess.wGRGEKLNGinG ob GRACEIRNcoRtMd Melin! ME mMohe ONCe

recordi ng medi um o
comprising:

providing first data and a logical address for recording the first data;

checking a first physical address on the write once recording medium cor-
responding to the logical address to determine whether the first physical address
has been previously recorded; and

if the first physical address has not been previously recorded, recording the
provided first data at the first physical address; or

if second data is found at the first physical address,

checking a replacement entry on the write once recording medium,

determining from the replacement entry whether the first data is replacement data
for the second data or additional data,

recording the first data at a second physical address, and

updating the replacement entry, if the first data is the replacement data, or
creating a new replacement entry, if the first data is the additional data.

48. The method of claim 47, wherein, if the first data is the replacement data, the
recording of the first data at the second physical address comprises:

generating a recording block comprising the first data and first and second fields,
the first field having a value corresponding to the provided logical address and
the second field having a value corresponding to the first physical address; and

recording the recording block at the second physical address.



determining fromthe replacenent entry whether the first data is

repl acenent data for the second data or additional data, recording the
first datwoavosiseeond physi cal address, and updating tReTHabE®AEAt
entry, if the first data is the replacenent data, or creating a new

repl acenent entry, if the first data is the additional data. 48. The net hod
of claim47, wherein, if the first dat& is the replacenent data, the
recording of the first data at the second physical address conprises:
generating a recording block conprising the first data and first and second
fields, the first field having a value corresponding to the provided

| ogi cal address ap he seco field.havi a,val ue.corresponding to the
Foes phys car - addydnd FRg A Saleh S HARRLAY uBe R HEnE REIEERANTNES L0 L
physi cal address. 491prEREg net hod of claim 48, wherein the updating of the
repl acenent entryréeoiaitgl a508ond r§ e theM®nay S866Mchel (BPIoRREINMRBTs LR the

associ ating the | ogical, ad r%ﬁs with the second physical address. 50. The
nmet hod of claim4 ,OW£@P§$ 2% he first data is the additional data, the
recordi ng of the fi.ride nidtod oatlatnné’.gden ifghy Sistddta mdlradddiopdrdpiai Ges:
generating a recordbiachghf @ekirG QAR at SleREcohd Bhisidabiddetal domiided: 1 r st and second
address fields having.a sane

val.ye: and .r.ecqrdi t he r.ecordi ng .bl ock at
Fhe cocont’ physi Skt 8EES-dsR o1k SHBriEE Mo Rab e bR RlEe et e
creating of the neddresefpiklde bavemrg a sntervplucoadr i ses: recordi ng the new

replacenent entryrechlamoNBWcES&RINS GRIZR AL th& Mchid ARsRsliali-0g the | ogi cal
net hod of cl ai m 50,

address with the n§ hysi.ca &dress. 52. The

wherei n the same ubIWE MO SRR DA UL oo o e gieREE T §1Ri m 50,
wherein the sane vahpees:s a val ue corresponding to the provided | ogical
address. recording the new replacement entry, the new replacement entry associating the
logical address with the second physical address.

52. The method of claim 50, wherein the same value is an arbitrary value.

53. The method of claim 50, wherein the same value is a value corresponding to

the provided logical address.



