1 Description | NFORVATI ON RECORDI NG MEDI UM AND RECORDI NG/ REPRODUCI NG
APPARATUS Technical Field [1] Aspects of the present invention relate
to information recording nedia, and nore particularly, to an

i nformation recordi ng nedium a recordi ng/reproduci ng apparatus, and
a recordi ng/ reproduci ng net hod, by which data replacenment upon

| ogi cal overwite (LON occurring in a spare area or in a user data
area may be efficiently managed. Background Art [2] Rewitable
informati on recording media generally include a spare area in a
portion of a data area to achi eve defect managenent. In other words,
when defective data is detected while user data is being recorded in
a user data area (an area left by excluding the spare area fromthe
data area) or while data record e ser data area is being
reproduced, a replacenent of thgﬂﬁgﬂgy?ﬁyg data is recorded in the
spare area. [3] In wite-once information recording nedia, such
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the rewite of data to wite-once information recording nedia. In

ot her words, to update data already recorded in the user data area,
the recorded data is treated as defTedmicabFibbd a, and repl acenent data
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def ective dat aawepeligctaalhp susitper dait orvritemer dfqrapiinn decgrding mefini lpsder o a
spare area, a woels, toupdate 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 arca 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
alrcady recorded in the user data area was overwritten, because the host acccsses 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.e., 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.

[3] This recording of a replacement in the unrecorded area of the user data area to
achieve LOW complicales the recovery of replacement data destroyed by power failure
or an crror of replacement information. Where an area in which a replaccment of
defective data or a replacement for LOW is recorded is limited to a spare area, a re-



2 placenent block exists only in the spare area. Hence, replacenent
data can be recovered by searching only the separate spare area for
repl acenent bl ocks. However, as a user data area is used as the area
in which a replacenent of defective data or a replacenent for LOVis
recorded, there appears a need to classify the blocks recorded in a
user area on an information recording nediuminto user bl ocks
(original data block that is not replaced by a new bl ock) and

repl acenent bl ocks. hi addition, whePe replacenent data is recorded
in the user data area, predetermned rules are needed to easily
recover the replacenent data. [6] In summary, where a replacenent of
user data for LOWcannot be recorded only in a spare area but also in
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space in_cases t u _ Referring to FIG 1B, in case 5,
ori gi nal [dat a, d2 aPoxe mentiopedcpnygpiipaglpropfems ydll pogy be dascripedywith geference g 5
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al t hough physisgad aré£6@MChdGpdatk alrbeRRd inta6le®es S5 and 6 are the sane,
recordi ng, st atusgs, of .a L, hAafo ti.gn, recordin di u i n.cases 5
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di f f er ent casésations in a physical space in cases 1 through 4.
[9] Referring to FIG. 1B, in case 3, original data, data A, a first update of the data A,
data A ', and a second updale 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



Techni cal Solution [11] An aspect of the present invention provides
an information recording nedium a recording/reproduci ng apparat us,
and a recordi ng/reproduci ng nethod, by which a replacenent for

| ogical overwiting (LON occurs in any of a spare area and a user
data area to thereby inprove the efficiency of data reproduction.
Advant ageous Effects [12] A data recordi ng/reproduci ng nethod and a
repl acenent entry recovering nmethod as descri bed above may al so be
embodi ed as conputer readabl e codes &n a conputer readable recording
medi um The conputer readable recording nediumis any data storage
device that can store data which can be thereafter read by a conputer
system Exanples of the conputer readabl e recordi ng nedi uminclude
read-only menmany6 ¢R@erent dind @k celesedorinbiegdy tRiAude GRROMermadagnet i ¢
tapes, floppy sgtlﬁ#asdmealsaeﬁlaahn @laingmﬁt%agﬁre%xge@es and carrier waves
(such as data transm ssion throug qﬁ*s eﬁnet) The conput er
readabl e recordi ng nmedium can als IBHGRt ed over net wor k
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i nformation recordi ng. Descri pti ddvaitagyoasEffeds[ 13] FIGS. | A through
| C are refr enca dliagohilly ki disht areth&ﬂaneg;e\sﬁsgn{eemlry R/ Hiind14]
FIG 2 is a blog Hﬂ’ggﬁﬁ a record ﬁ %f@ng g ar at us
accor ding to AR wayoﬂmtbﬁsmﬁffé ahorpHEERAER oo B Bnpller; | ¢
det ai | ed bl ockeadibgpeepming mediun. Teeepnpiriapicsdable mém&gie@wp&raax gata of FI G
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network coupled computer systems so that the computer readable code is stored and
executed in a distributed fashion. Also, functional programs, codes, and code segments
for accomplishing the daia 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



[19] FIG 7A illustrates a physical volunme space of an information
recordi ng medi um on whi ch original and replacenent bl ocks has been
recorded, according to an enbodi nent of the present invention; [20]
FIG 7B illustrates a |ogical volunme space of the information
recording medium 4 shown in FIG 7 [21] FIG 8 is a bl ock diagram of
structures of replacenent entries produced based on the recorded

bl ocks illustrated in FIG 7A, [22] FIGS. 9A-9D are bl ock di agram of
structures of replacenent entries redovered based on the recorded

bl ocks illustrated in FIG 7A; [23] FIG 10 is a flowhart

il lustrating a nmethod of recording data according to an enbodi nent of
the present invention; and [24] FIG 11 is a flowhart illustrating a
nmet hod of recak@miingla7r epl acenment entry according to the present
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[22] FIGS. 9A-9D are block diagram of structures of replacement entries recovered
based on the recorded blocks illustrated in FIG. 7A;

[23] FIG. 10 is a flowchart illusirating a method of recording data according to an
embodiment of the present invention; and

[24] FIG. 11 is a flowchart illustrating a method of recovering a replacement entry
according to the present invention,

Best Mode
[25] According to an aspect of the present invention, there is provided an information

recording medium comprising: a user data area for recording user data; and a spare
area for replacing a defect in Lhe 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 recording
block includes at least one of an original address or a previous address, the original
address indicating a location of the original recording block and the previous address
indicating a location of an immediately previous recording block.

[26] The recording block may include a data part that containg 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 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 arca or an unrecorded arca of the user data area; and each of
the original recording block and the replacernent recording block includes iden-
tification inforrnation 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-
placernent 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



recordi ng nmedi um conprising: a user data area for recordi ng user
data; and a spare area for replacing a defect in the user data area,
wherein: a replacenent recording block that replaces an origina
recordi ng 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
recording block includes at |east one of an original address or a
previ ous address, the original address indicating a |ocation of the
ori gi nal recordlng bl ock and the previ ous address indicating a

| ocation of an immedi ately previous recording block. [26] The
recording block may include a data part that contains original data
or re- placenent data and an additional information part that
cont ai ns addi ffierathe priiousmirsficdbout the original data or the
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field. controller controlling the write/read unit to write a recording block on the information

recording medium, wherein the written recording block includes at least one of original
address information indicating a location of the original recording block or previous
address information indicating a location of an immediately previous recording block
for the original recording block.

[32] 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
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 informaiion recording medium having a user dala 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



[ 30] According to another aspect of the present invention, there is
provi ded an information 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

bl ock 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 value of a physical address of the replacenent
recording block is always |arger thaf a val ue of a physical address
of a recording block previous to the replacenent recording bl ock and
a value of a physical address of the original recording block or
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t he repl 88knent Aceerding lorpgothr gerretiobthaprigagpisnyeatiqiethere arovided alrererds/ a
physi cal addr eggododin@m@tieMompitsing St i@ et i ant eR0ihgldatgfrdih acikfommntion

val ue of a Phygho nﬁqgﬁl%%ﬁné){]usgmta%ehggr Rbralnf G i hal Qb o] VaYS

smal l er than a

sj cal rev
 opl acement &8 lae e ke S R et IR BHy CrErE AAt B of
the origi nal rebersdinrgsibil octrding Blagk regoedsd dh theuserolatiaesa isgecoriepmdhe of t he
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



7 original recording block or a replacenent recording bl ock. [37]
According to anot her aspect of the present invention, there is

provi ded a recording/ reproducing nethod conprising: witing data to
and reading data froman information recordi ng nedi um havi ng a user
data area for recording user data and a spare area for replacing a
defect in the user data area, wherein a replacenent recordi ng bl ock
that replaces an original recording block recorded in the user data
area is recorded in the spare area of an unrecorded area of the user
data area; and witing a replacenent recordi ng block on the

i nformation recording medium so that a value of a physical address of
the repl acenent recording block is always |arger than a val ue of a
physi cal addr eggingdfecardng blocldérmgepiicondot pradinghlsckt o t he repl acenent

recordi ngavgl ock &@&dﬁg i@h&ﬁer@sp@&]ﬁﬁﬂa@%seﬁﬂﬂ%ﬁt&ﬁ @ére tsfpﬁw%a 8ir&t8iding/
recordi ng bl ock a. val

er ress
of the recor dlnﬁ) %Bfnclﬁzrﬁe pr ec\(}lin nsm lfnﬁe A ([ao a}nd readm%\?a?rfgot%r ﬁ[ammbl?
and the val uefﬁtcﬁléh“ﬂ Wé‘i‘@é‘ﬁ"‘%ﬁcﬂﬂﬁ@@@aéﬁa quaéﬁ‘:@fl‘jlng Pﬁéﬂat%@ééﬁﬁffer?@eaﬁ?fock
[ 38] Accor di ngeplaoingadéféne in tespeciuta afea twhercpraasdartmémnxcentingblpcktther e i s

provi ded a ree@ia@ésra%ng]@mee&uﬁg BigcKTBloRRE it RRES dalaRfka Js%doi;d'e@ﬁh @ata to
and reading data froman i , @ user

n
data area for "FECOFT ﬁn Y rddﬁaff%ngseégg%g?aégnﬁngm arepﬁc S1Ee ng a
defect in t herwg@rnga@sﬂaox&b@afmm@@ Ecerdige Fﬂé‘ﬁﬂllaé%%ﬁt"al%%fdlr ¥¥§! bl ock
t hat repl aces addiesoof i taplhcement Gicoliding blotlok Kiwagdapdatdn a naltdd apBgicaldat a

dat a ;fe;eczﬁﬂﬁ"?%*Hfﬂtf%a@‘w@k%n%“‘h?%ﬁﬁ?%f*%ﬂ% 28 ufta “aﬁﬁsfﬁz{
ecor ding bl 0B KRR O T ST PR GF Ml B ¢ i PR e £
an original aabsislgddresofiherecerias blegk raveneiotharerdwsemih rootioe Rlothat

i ndi cates a | afibthé Bilucalic ghipgcaDadd@hsiod the bAgind eicorginpblock and a previ ous
address f{4gel d ofp Lhgik %%9&%%@5%%&&% e%ncﬁ&@% p?ovid@@él&éceﬂamgf an

medi at el revio recor re
Y D aitira il combiing] Wi A 1A i Pl e e o

recordi ng bl oedeording mesh@mthh@naﬁr yseridatlaren éx pceliding uist drtdand a prareorgademal
address fi el drgnding hecfii BMheldsr dae dicg Seheieinel reb1menhﬁv(edlag Badk@hacal ue.

LA'O] . V\he{ ﬁ an e RS0 %ﬁﬁﬁ‘dh &fc?rgln%blg&r rgaord%h 1(J tﬁé’aﬁgr cﬁ%@r@g S réofa'éd =] thcI S BUS ed
erern, e expr esesaI ocr) Qn unrecorded area of 913 use? data area d recovering repfacement m-

Mode for Inve
formauon 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 the original recording block and a previous address field of the recording
block that indicates a location of an immediately previous recording block, which is
replaced by the replacement recording block.

[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



[41] Reference will now be nmade in detail to the present enbodi nents
of the present invention, exanples of which are illustrated in the
acconpanyi ng draw ngs, wherein |ike reference nunerals refer to the

| i ke el ements throughout. The enbodi ments 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/reproduci ng appar at us
200 according to an enbodi nent of the present invention. Referring to
FIG 2, the recording/reproducing apfaratus 200 includes a wite/read
unit 220 and a controller 210. The wite/read unit 220 wites data to
an information recordi ng nedi um 400, under control of the controller
210 and reads out witten data to reproduce the witten data. The
control | er 8 2206&nadlsthe elis/thianinei( te Mieachdudnata in 226 rding wnitibloek sread dat a

in a recordi ngpypi Effééh@%ta%& px%@ésﬁ%h%ta%&‘d%?Eﬂe‘(ﬁlt&@&d%nhizd)&ﬁ&eSS' ng
data read by i ng

the wite
appar atus 200 HeecFUER wErbs 0k fitiied FET (PR FEPRFBEor dng and
reproduci ng; hesprsingrand marodycing; igweypnsp will hetapmedinied by perenns skiliad|in &g | n
the art, sone aaspMe bspedd oftitiRenvefitiod MdlitObhly @lrabeling Mfyrniation 28d othel Ng

i nf or mat i on aneheQt Hafe lﬁ%ﬁlﬁ&iélal%mg tbequraaﬁaag in@d?mﬁtﬁ)‘nahﬁs QPRY el
repr oduci ng i nforrr%tl on. Thu as cont ext m

O s b iR s St it Bk ooy
appar at us for feragnresiticing ergn apparitys & preprding and rgprodusing inddrmatioand
repr oduci4sgy i nf (D]'pﬁiﬁ'&/hﬁh@, th¢ &oRlrolldpOID cofickdls thhgwméfl’dad G20 @ WitE dadd By

controls the yi g 3%an (Lb%%a nh}xana%fmrs r'ﬂgdeLﬁ)lg' cal
overwiti ng L % C cp COfTTTB.n 2 E 2% ; .
control of thém} ‘%ﬁfﬁ‘é’f ik aPra s s B EP“E‘ 'a&%'e es a

t echni que in \Milmbldatdaacadqrdec@n@edhla areapl g welte-aden rgcostingamagiumgis wpdated - once
recordi ng medibyfacbiding RpRESEEnAtaliRE Pafdiaftg of 0 ah RGEIRIA arekddfahcl vBerdatd par €

area or in a” Qa8 2. Pe%‘% S‘Ertﬁéazir% naltcﬂ{% ah'ét%é reﬂl%&e?neﬁ‘trdﬁé’varegﬁhﬂ Og%gﬁc[t aes of

t he ori gi nal ta an cenent are_nana host
cannot r ecognil2% A TeRFHEFANY Hm‘é\gelt%ﬁ}o&‘éi‘f] ada‘H?fF dLis mapggeentisaclieNed g g
achi eved by wby tirifige @mrepleqsingg entoriand exondipg tin deplacaomthintrg ot ﬂlemmphtmerrent
entry on the Ir&%ﬂ[ﬂgmeﬁma ALERHENDoE the Yool 2 deGaidl OB walesa unit he

control I er 2192&83$m<9m§1 -{cmgnt\%ta s/ sgsé%c&‘é} ) auz\l%%fs&ficd"!fréa ofa Es%Péa?ace”E”t

data to a spare a
according to EWCCWW@gé?)WWoTITeé’P“‘E’iIBV %%ﬁ@ﬁateégblackav%@wa aﬁ’é‘iad?ﬁf? ng a
data part basdasednn awnkeicorrmodwiahat ofl amaddo®hal anficimanongdd wWith @ pebious

information pakdresthitif afi daroaglhatdmgi g6185% mécﬁlt@beasﬁiacadhnqwmome
addr €ss f I el d wcr)fte!r%ffuﬁunqa ttO wrlget C %ﬁ%ergt%? ﬁo&r{ﬁthg 9n. rm tlon ]’éCOI%l an!letﬂ%élr ead
Wl I ng

unit 220 to ecor

nmedi um 400. WAEY- @W&rer"éﬁll%@?ﬁé ﬁfttryélﬁwglreﬂwrnﬁ@ Wf‘é’ﬁ‘la'a@éh’é’ﬁ fepwﬁvfa? mat i on
i s not reprodubefest rizefdiger repedudtignigtache qoefprlioriirergveteathareplidement entry

controller 21Qs15§€a%é§6§théﬁ@u&u@ﬂdcﬁé&?@@&nd%dhﬁmb&%ﬂcﬁ&ksYié‘ih&ﬂ%ﬁxd&if inftae
previ ous addreﬁg t%partofﬁxﬁlbgl nal address field included in the

additional in ortn("’an?ll%%mauo lTock [44] FIG 3 is a detailed
bl ock di ¥t am ofFIEhtis ﬁé@@}eeblﬁ@ﬁ Hagmmef e rergTdingFeneiuaias Fperaws 240 eE 2,
Referring to MFI@2. BefertihetorFEG.Gy G regériiagrepebdaiingGpgppar2a0, us., 246 drivee. , a

Slms;: grzbv eThienﬁﬁ‘dor idup Qﬁ)kwﬂcl?-égfes Mﬁeﬁ»ﬂ}nti{f‘eﬁd’ﬁﬂ 26, Thbfokdog/ T ead
accessed by ¢ IS BR™ 3@88 B o s Py FBepBch e e RelE 200
includes a ho@toducmgeappmf@s PP irciudezphost interfagd WH) 213 agfigita] gignalasecssser ( DSP)
212, an RF AMDZH)212,an REAMP 2Ry setvd d 14 asSlyaem aniblied 152 whidd Servewhi Ch
serve as the gontkake0210.
[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 1o 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 211 receives the data to be witten and a wite
command together with informati on about a | ogical address of the
to-be-witten data fromthe host 240 and transmts the received data,
command, and information to the systemcontroller 215. [46] The
system control |l er 215 receives the wite command fromthe host I/F
211 and 9 performs an initialization necessary for the witing. In
particular, in a case other than whePe 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
ot her hand, when data is to be overwitten to a recorded area, the
syst em cont r olpki¢rm? &sbinitialiviati@ recebdany fpit thdwiitingd S prticuMr) ih @ cdsk etherpidiat e

data to an unrgeRraged d%r%tt&lfto Rrcd&Bld HA! B BLEA cbﬁl’oﬂé} 2'13 &ﬁé&ls the
repl acenent,

;
o At SR 2 o i e P e SR R b S Ot o o
def ect i nf or mgtheohnddign ¢nta if 9de oyrpriteate mcm@é@mlm@ymm&ﬂmw
Since data i s codtolsttedpickip 2300 ivrife@tcritidtOdutate aDintdctigded@ehi off AustOatd N a

recording uni tareQ hQEé(hne!:rr}é‘plé&ﬁén? 'élelfe&'fbt d défel:t%ﬁuf&ﬁﬁeﬂﬁ@ gh@hsor r&lz@éﬂ?&lk by

determmngv revi ou

Sddress T 1ol o S A PRPAMBLS Podes iy o emessty St BIgR g of e
repl acement entpynaioideostingaddin 408. Yiice Katp isxaien en the infoamatise ragprdisk t o
the informati erediu®CO0 i aecoPdiil udTbIEK) thelsysteln cbigollDSH 5 3drratd d Block by

addi tional datgemafdils ofidhdviols adiflsd i b Plirelfal ddiRh il SCel ved
fromthe host |/F 21

to ach orrectlon ertorns
or o a0 1 oG G B S Bh 4 TeP e B big S B PRy dat
to produce an 28¢ toovritcibe blodtte the biformkiionnenemling medwmPOE bl ock, and
modul at ep47t he EChe bi;mﬂsz atidd addipdretRECaBh BEFhris s foaido- béﬁb;ﬁuéilﬁa%&maacﬁ

converts datagQut up
350t ecei ves (i Bidost STy e Rcrek b Byl ECE A3 conlitin BAE
signal to the*PHfige H‘hih EFﬁ““ﬁ“é? DGEIRRERR IR RRYCC AREOLFYCIIFEy ecei ves

a commuand necassey,pn EGE bk, wnd modwiates the B hldckh i agysiclemmivdinthenklTde 215
and servo- CONRFANP b 3ok o0t irdfHBE DYB eI Bindak AFisEnd Onbgickpad from

the | nf ormat | 9% SLALSAE KERHY ToniSO0b o1 A [RESRR Sl 72

command from stem con I er orns an

initializati oﬁ"rﬁ’é’t‘é‘%’éﬁgf/mf’@}‘mﬁ% KHPRY re?eh"ef)é?‘t"i“&‘.}f‘ a?cesswéoréw em
control | er 215owwhirgn the swtenogntodlkr 24 dndbssoicodiobaliegickby230he r ead

command 410 a plsd &@J is AU FRS ﬁoxﬁ'ﬂﬂ 1§82 étefor g nedium &R RcEENt
address from tren: lvgs%gea,?l C nq;%-,'i]&d] fro tl;lé/ hogpzﬁlb hﬁw 9)@ R co?trqblter% 5 § d'P \rl'nelr ;

physi cal addreés entry

syst em cont r olitiglizasipn ngcesyy éhetrfﬁ‘émg %P%%%‘F?érﬁ]te SHTHR SPn“qﬂ“?ézlrsepl acerrent
entry is recowvervets dygicabhddress ingjcdta by thegead gbmmatdrigs 8 physicd addigss end and
previ ous addr %@a&hbs"tﬁﬂf r@ﬁﬁdeﬂéht adrd sy & tHe mep@acsneéapénq? dn Bk 9%sls-of thee

recover y of t Qg vlége%wu S1 dressgffE}% réMIacenl‘len?engry Bannott%e retatl:l OLPI(‘;H:] eaytster det ai |

bel ow. [49] The aser’ beam on ne PAfor mati on
st orage nedi uﬁ?‘ll@@ef 2 treenviid shegeplagyrant gz be &plaeimeatenpy isreravered by

i nformati on stderagetonegina mida0infanaioo uidyutvioua nddogpt infoarhatish gulatled in

obt ai ned fromyt e EEA&iYVRR hBPEY of18ATlackbnt Blery WP bldedcr O §fhidr t he
optical si gnal rlggc | ved fromthe pickup 250 into the RF signal and
provi des modul?g Y4ta extracted fromthe RF signal to the DSP 212
and a sef¥b confThorickep itmdiaiasalases kegm Popig thetHemmiongtogrea medismifd servo
214. The DSP Zédeivetarmmeitbeah efledidicbynidtofiatioh datR mepivfif400,MBd agiuom t he
demodul at ed_dah g it BHl8Y s &%Eé&s, ﬂ%&:ﬂ Tel REIANINZ 361, 244

recei ves the servo.si e _conmma
optlical signal ecc ve frrom the pICkll into tgelél-"' s1gna1 an prov%es modclillated

data extracted from the RF signal to the DSP 212 and a servo control signal extracted
(rom the RF signal (o 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



10 necessary for servo control fromthe systemcontroller 215 and
servo-controls the pickup 250. The host I/F 211 transmts the data
output fromthe DSP 212 to the host 240. [51] FIG 4 is a block

di agram of a structure of the information recordi ng nedi um 400 where
the information recording nediumis enbodied as a disc. Referring to
FIG 4, the information recordi ng nmedi um 400 includes a |lead-in area
410, a data area 420, and a |l ead-out area 430. [52] The lead-in area
410 includes a second di sc managerenf®area 411, a tenporary disc
managenent area (TDVMA) 412, a first disc nmanagenent area 413, a first
spare area 421, a user data area 422, a second spare area 423, a
third di sc nanagenent area 421 and a fourth di sc managenent area 432.
[ 53] The TDVA nd&gagednctes canrobiroathé grtemecofotlerds andfseweredniroln thased f or
bot h t enpor ar y, fgf 26! THRIAYE P andhie hEARAuBLITthOPERE 1208 thE 8GLT di Ng
nedlun1nanageg§@t which are required to nanage a wite-once
information r rding nedium The TDVA 412 includes a tenporar

defect |i¥{ (TDHIS. 44&4 blgsk diggmgve plgrsizueiee eithe injefreptipmick@wing aecilwnﬁ&} ary
di sc definiti avhesitifeliffommia€or £EE)e Mddhunals einbotdnad ¥iscd Réfeihg NG ment

i nformati on, i@ SRAFReRihe HE Rk FMALS, 1l i bred IR, TR0 dgg0t e
i nformation ab t and i ncludes I'nformation about a [ocation
of defective &gaﬁoyﬁﬁm 3 ‘ormation about a | ocation of repl acenment
data of {1 def ebeilopd-inhagatl0 inglugrsaistcond digc mapipemyidmica 41l4a fepppdraies a
repl acement emist yhadehdmenk oo (TBIMA) 452, |alfﬂrsuarscrxairﬁ§enamchadaa15taﬂ‘mtpdfee of

the repl acenment,, gof axseégaz aégeaf grarskagd é? E#e%z:ﬁ kel Qs amag@%qméa entry
t

417 incl udes or | a repl acenent ress 419.

The ori gi nal 2&5 811388’1%3@8@6%”%% sect or address of an
originalﬁﬁﬂock,'ﬁndDmh%4prma@enanibaddn@sgmﬂmQM@enwﬂésbahﬁmmmmw
sect or addr esglefeft nnigefbia @RI efipord REdtmaBe tRUER: MR PuAGARBIclt Which

per formed in E&:ﬁ.\g&% to %ape!lag?% l&mtevmil ﬁﬂfo‘nﬁat %@&Eh % Hi.em Gﬁle %5.& 41

recorded/ repro IS represented as a

enen
bl ock. [56] Ré‘f"@}dF”i %&ﬂ%ﬁﬁar HEchéhif @FLM'”{)%?“*PB'B@ dgtees infprgalien. focat i on
poi nters of t lenpoampdscaiefmidefseudture GILEISIALS astembbriry defeet iI8BMed®®, inand a

drive area (n%nﬁmm,asbﬁégfﬂag@sgm)amut a location and size of a
spare ar f‘%hal ! O?fﬁ umrfic%otéstlﬁ mlazcﬁitd'b&tad%éégﬁ 19&1.%%?1%0&?5&10n abouta

i nf or mat

def ect manage A?sﬁteonaf @%{ecclﬁ%qatwewfemaw @bost algeatign piyeplapgmept ﬁ*i't%%f ﬂZPZ 0,
i nf or mat i on aldefattive dats ér padidular, dred®FL224 intlndes p replacaoenedooy#17 ocat i ons

on first snd seqqods BRN:Rs @(ﬁa@?s“&u&@réoﬁtﬁéjreﬂla&m\éﬂ%ﬁ 41@%@&&;@&31:@& a

fﬁ‘g Bge\r’w Id;: Zn}ie r%pr?acglﬂgx% %nhi_yrll‘? %iies%onggr%{ﬁdi%%s 4&8 and?a rtsaplgc%ﬁ'lgnt V\ﬁdresg en Ihn

recorded cl ustédIhaprpinghddresyHé denoreya starf secigr adgigss Oéélé?“gﬁ’ajc'%lo“ar*’é‘é 422
are represent el reggacenérit eddgass 4 19idenoiea l wtes sectbhaldSBMf 4 iplacgnansidetkwhen t he

user data aregetdse rbaadaaaﬁ lslperfameamd@faa Jf%p,a@lwgh g8 mmn@mta@g her
hand, when the use (5/ ata (a Zt%h 1 ed ( segue Ef recordi ng
mode. recor di regcor éd/reproduce 2 58nsS erep K28t ls represene asa oc

[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 defecl management
area (not shown) aliocated in the data area 420, information about a user data arca 422,
informaticn 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.

5371 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 arca 422 is used in a sequential recording mode, recording



Il managenent information in which a status of an information

recordi ng nmedi um on which data is recorded is represented as entry
information is used instead of the SBM 416. [58] The first disc
managenent area 413, the second di sc nmanagenent area 411, the third
di sc managenent area 431, and the fourth di sc managenent area 432 are
all ocated to record final tenporary managenent information when a
write-once information recording nediumis finalized. [59] The data
area 420 includes the first spare aréa 421, the user data area 422,
and the second spare area 423 that are sequentially arranged. The
first and second spare areas 421 and 423 are allocated to record

repl acenent data, that is, data that replaces data recorded in the
user data areanad@@menklrdoratiitin ehidh 5 eaoid as Ppaceatmn egsrdd heding 0423 may
store repl acenpih dakaisdedolial ishRls@%aS:s el Gbindfond@h@d Rbtedd@PRSBRENT

dat a necessar%%or LOW nanely, replaceient data that replaces user
data. [60] The User data area 422 denotes an area for recording user
data. | nl3%rti culhafirst digc mappzesmentara 44k the seched dicapmagementafse4Listhe dat a
accordi ng to LK}/ diss nfaGdgeét yred €30 pdnd @ founthidRe ma@@émenbarend3432k or 423

bu_t a! SO i!’l Haﬁoc'dé@[o rgc%}c?ﬁan ¢ o?’a?Igm gQﬁéﬁPﬂﬁfo\A&Hlﬁpwh& JWQB&@%—?S a
unit is wrlttgn to the user d%ﬁ? aﬁ,ee% 422. [61] A recording unit

t

bl ock 500 accoPURRY TG b, of the present invention is
shown i n[¥I G 6.Thrdftepred 44§ inchide s, firg sparhasea ¢ dhadserglaigaien 43, andithe500

i ncludes a datséofBiphre arkf) 428NBat &R saflchkilyom@hgetl e firseindeeropddphre 226 The
data part 510 45padd%98 o Bddaicd b BB RGOS O, WAL aRb AitGertdl daty 2N
original bl ock, t(g,data part é |§),or|6‘gl|na ata t %?healﬁ% Jo,ﬁnltlally
recorded. |f CHEPERAIFHGAATE 5t Tiedirs ol seeond snagafress “PIoek, the
dat a part 510 sos repqsEment dasnthaigeriages defot]ve Tite orxeiglacement dita ieaéssarndat i on
part 520 i ncl ugdes, nadely, trepdRehent MiOhaRd1204 vaddarth. t he original data or

the repl ?ﬁl%ﬁ ment Tgéal;sgr daé%.reﬁ Q%ab £y aldg‘.’te? ?Ué re%g}gléigg%}n Eclf.ltep ﬂ‘?}:lartlc'mlp rrgﬂt ion

part 520 cludes a previ ous address an ori gl na

addr ess fi el dP¥gsmentqata tagt replaces the yigeg g accorfling o LW ‘%”@E‘B}lb@goé‘?'?d&ﬂdr ess
representi ng ahelspoatreof?lof 423thet anojigihmuder dakacacda 422 ieblgnk enhich issree@didd es s
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original address field 922 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 crror correction stiucture 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.



[64] Referring to FIG 7A, when a host commands a drive systemto
wite data A to Logical Serial Nunber "a' (LSN a ) to record data A,
the drive systemwites data A to Physical Serial Nunmber '"a' ( PSN a
) on an information recording nedium which corresponds to the LSN a
At this tinme, both values of a previous address field and an
original address field included in a block are set to be 0 to
indicate that the block is an original block. A block that is
initially recorded and does not repl ¥e any block. In this way, an
original block may be distinguished froma replacenent bl ock. [65]
O her nmethods can be used to distinguish the replacenent block from
the original block. For exanple, the value of the previous address
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revi ous. a dr r
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PSN a . formation recording medium by determining that the PSN & 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 dala 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-



[68] In a case where data Bis to be witten to the information
recording nmedium after the 2nd update of data A wth data A" , the
host commands the drive systemto wite the data B to LSN a+1 , and
the drive systemwites the data B to an unrecorded area PSN a+2 on
the information recording nedium by determining that the PSN a+1 on
the information recordi ng nmedi um corresponding to the LSNa4-1 has

al ready been recorded with data, i.e., the data A . Also, the drive
system generates replacement entry #%®to indicate that PSN a+l has
been replaced by PSN a+2 , thus LSN a+l1 corresponds to PSN a+2 , as
shown in FIG 8.. Referring again to FIG 7A, values of the previous
address field 701 and the original address field 703 in the bl ock
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drive system, and the drive system fails to obtain a final TDFL from a temporary
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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



a value PSN a+l1 set in the previous address field 701 of the read-out
bl ock that the read-out block PSN a+2 has replaced the block with
address PSN a+1 and froma value PSN a+l set in the original address
field 703 of the read-out block PSN a+2 that user data included in

t he read-out block PSN a+2 has a | ogical address corresponding to PSN
a+l . According to this determ nation, the drive systemrecovers

repl acenment entry #2 of FIG 9C, which indicates a status of the

i nformation recordi ng nmedi um on whi clf PSN a+1 has been repl aced by
PSN a+2 . [75] Thereafter, the drive systemreads out a bl ock
recorded at PSN ai -3 and determines 15 froma value PSN a+2 set in
the previous address field 701 of the read-out block that the
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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 PSV a+3 and determines



16 repl acenent bl ock and a physical address of an original block, it
can be determined froma history of replacenent contained in an
arrangenent of physical addresses that a replacenent bl ock having a
hi ghest physical address in a sequence of replacenent blocks is the
final replacenment block. [79] As another exanple, if replacenent is
performed under a rule that a physical address of a current

repl acenent block is always smaller than a physical address of each
previ ous replacenent block and a phy3$fcal address of an original

bl ock, it can be determ ned froma history of replacenent contained
in an arrangenent of physical addresses that a replacenent bl ock
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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



[ 85] Where the replacenent entry is found, it nay be determ ned
whet her the original data has been preciously replaced, and
accordingly, the values of the previous address field and the
original address field of the current replacenent bl ock are
determined with reference to the found replacenent entry. In other
words, in operation 1008, the previous address field of the current
replacenent block is set to be a replacenent address of the found
repl acement entry, and the original &ldress field of the current

repl acenent block is set to be the original address of the found
repl acenent entry. In operation 1009, the replacenent address of the
found replacenent entry is changed fromthe physical address of the
previ ous repl agtnetint Bbaackd b phylsiag agdigss bitanlorigidad blesls it@kn ehieteaninadent
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recorded in a d-1n or %r%ﬁ g? forna n Eco di ng
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ills determ neddlmtdmhym@mpamaghmh bamdmesgdalfin & lgicalepwy pediibited
repl acenent ent ffl(d}ﬁe sc}geaﬁi@&raglah&wffan&ﬂ?& oh REQHIHRE L& Q R @itd84a ko t he
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original address o recover cenen erent from

t he i nf or mat i GHDCBHESGfetleR Hherp ool PfﬁYlﬂaladdaﬂdF@%SS “F‘?de"ﬁ gddsPs ihe second
reproduced bl doloatidnhieres@eondplaemeodurge the dpcdnentsentrg wayisetorrekally a
different fromMdaedd. data of the first reproduced bl ock. Hence, the
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reproduced bl %Khive system determines that data indicated by the data write command is not re-
placement data but new user data, and thus a previous address ficld 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



[92] Then, in operation 1160, it is determ ned whether a block to be
further reproduced exists. If a block to be further reproduced

exi sts, the nmethod goes back to operation 1110 to reproduce the
remai ni ng block. If no blocks to be further reproduced exist, the
met hod i s concluded. [93] According to an aspect of the present

I nvention as descri bed above, replacenent information can be
effectively recovered in a systemwhere a replacement for LOWoccurs
in a spare area or in a user data aréa. Thus, the efficiency of data
reproduction inproves. [94] Al though a feM/enbodinents of the present
I nventi on have been shown and described, it would be appreciated by
those skilled in the art that changes nay be made in this enbodi nent
wi t hout depar thuag rdptacementwtrp fdr e iofiied dan seypdhed for, @f opetagon 180ENt i on,
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and the replacement address identifies a physical address in which the current re-
placement block is to be recorded.

[85] ‘Where the replacement entry is found, it may be determined whether the original
data has been preciously replaced, and accordingly, the values of the previous address
field and the original address field of the current replacement block are determined
with reference to the found replacement entry. In other words, in operation 1008, the
previous address field of the current replacement block is set to be a replacement
address of the found replacement entry, and the original address field of the current re-
placement block is set to be the original address of the found replacement entry. In
operation 1009, the replacement address of the found replacement entry is changed
from the physical address of the previous replacement block to the physical address of
the current replacement block.

[(86] In operation 1010, the current replacement block is generated by including the data
indicated by the data write command of the host and additional information (the
previous address field and the original address field) and recorded at the replacement
address on an information recording medium. In operation 1011, the newly produced
replacement entry or the changed replacement eniry 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 black 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



wherein replacenent data recorded in the second recording unit block

I's reproduced using the defect list entry, and | ogi cal addresses
of the first recording unit block, the second recording unit bl ock,
and the third recording unit block are the sane. 2. The

i nformati on storage nediumof claim1, wherein the second recording
unit bl ock conprises: the physical address information of the first
recordi ng unit bl ock; and t he physi cal address infornmation of
the third recording unit bl ock which'®s replaced by the second
recordi ng unit bl ock. 3. A recording apparatus for recording
data on an information recording medium the recording apparatus
conpri si ng: a wite/read unit witing data to and/or reading
data from t he ficlfagd irpdrignal adeegfididigciindd om trndditional infarre:0ind faod df er
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reproduced block. Hence, the method goes back to operation 1120 to recover a re-
placement entry for the second block reproduced in operation 1130.

[91] If the original address of the recovered replacement entry is identical to the in-
formation contained in the original address field of the second reproduced block, the
second block reproduced in operation 1130 is not new user dala but replacement data
that replaces the same user data as the user data replaced by the first reproduced block.
Hence, in operation 1150, the replacement address of the recovered replacement entry
is changed to a physical address of the next reproduced block.

[(92] Then, in operation 1160, it is determined whether a block to be further reproduced
exists, If a block to be further reproduced exists, the method goes back to operation
1110 to reproduce the remaining block. If no blocks to be further reproduced exist, the
method is concluded.

93] According to an aspect of the present invention as described above, replacement in-
formation can be effectively recovered in a system where a replacement for LOW
occurs in a spare area or in a user data area. Thus, the efficiency ol dala reproduction
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,



wherein replacenent data recorded in the second recording unit block
is reproduced using the defect list entry, and | ogi cal
addresses of the first recording unit block, the second recording
unit block, and the third recording unit block are the sane. 4,
The recordi ng apparatus of claim 3, wherein the second recording unit
bl ock conprises: the physical address information of the first
recordi ng unit bl ock; and theﬁﬁh si cal address information of
the third recording unit block whic i Sreplaced by the second
recording unit bl ock. 5. A reproduci ng apparatus for

reproduci_ng data fraoman information recordi ng nedi um conprising a
second r e¢B#d HEMEdi¥ bl ock which replaces a first recording unit

bl ock, and conprises physical address information of the first
recording unit block or physical address information of a third
recordi ng uni tl. bl od infermatidnsstoregd medidmpgommisingecond recordi ng unit
bl ock, the repr i : rislng; I; e uni t
witing data Pooand FouRRaNEREa. FRER TR Srsernfhd i ancat

medi um  &Bfhprises physical addres ihfkmaoncdf tixofivst @t erding@nisbideR/or plykidahi t t o

read a defect |ist entr i,ch conpri.ses physjcal address infoymation
of the fidldiesyiafosmationo fmdmce{f*knga%t ‘ﬁﬁ@}@%& 18 GR}P%ﬁgé’Yitﬁ?%?F i on of

the secongo:@aQuAlk PBcknll bl ock, fromthe infornation recording
medi um and to read replacenent data stored in the second recording
unit bl ock usiarigfechist gatewhichicempases plysical addresstiadpanation of ihedirst

ani t bi oRerint lofk b AN hichkin of HEASRERSOERRR S,
The reproduci mhespephtasemnidatlreionded,in Weaseaind redoedisgonminbloclezor di ng

unit bl ock conprises; t nysi cal address information of the first
recor di ng°Rf ﬂ‘ﬁ)‘lceﬂ) Ptk theé{%gecpﬂe{ entry, and

logical addresses of the first recording unit block, the second recording unit block,

and the third recording unit block are the same.

2. The information storage medium of claim 1, wherein the second recording
unit block comprises:

the physical address information of the first recording unit block; and

the physical address information of the third recording unit block which is

replaced by the second recording unit block.

3. A recording apparatus for recording data on an information recording
medium, the recording apparatus comprising:

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

a controller controlling the write/read unit to write a second recording unit block
which replaces a first recording unit block, and comprises physical address information
of the first recording unit block or physical address information of a third recording unit
block which is replaced by the second recording unit block, and a defect list entry which

comprises physical address information of the first recording unit block and physical



21 t he physical address information of the third recording unit

bl ock which is replaced by the second recording unit bl ock. 7.
A recording nmethod for recording data on an information recording
medi um the recordi ng net hod conpri sing: recordi ng a second

recording unit bl ock which repl aces a2qirst recording unit block, and
conprises physical address information of the first recording unit

bl ock or si.cal addr i nf oy mat i,on of hird recordin ni.1 bl ock
i oh 15 PESTLERRI] SR (ORI AR LB Bl bl B RGHSIR %A
i st ent myediithch conpri ses physical address information of the first

recording unit bl ock and physi cal dress information of the second
recording uni twhsr%wp?ﬂsﬂn T datp KeqoFdRde B1 SPERg T eRoRYReBHT blrpk is

wher ei n ngpbaceARihg HRtRICEEREASH ahdd t he second recording unit bl ock
is reproduced using the defect ITst entry, and | ogi cal

addr esses of t¢gical pddyesspseafdhaifinyregendingtingditocks the serend rgordiegimdi iHeck,
unit blo . [ . i Lt block are the sane. 8.
The reco%gﬁg%nﬁgéEﬁakg#ﬁg?gﬁﬁéggggﬁgggkn t he second recording unit

bl ock conprises: the physical address information of the first
recording unit blogk;, and. t he .physic address infornation of
Che thi 1d recdr di ndSEREDneARaHE CRCRLR Pt BB e e ui R
recor di NgddRichmBliaskK. 9. A reproducing nmethod for reproducing

data froman information recording nmedi umconprising a second
recordi ng uni thephyeiRalgriiiess infpmagensofihe fipstrecordingrumitidocknamd bl ock, and

g?gg rki 3?3 Ehyﬁlileg@'}ysi %%&%s?s iinFan(ﬁEtri@{ e @Erdtr&%r igé it Bl%glpﬁvgjcﬂgs uni t
physi ¢ address 1 nformation of a third recording unit block
whi ch i s regpded bgdhdnecortioresmdinpdnit 8bokdi ng unit bl ock, the reproducing
met hod conpri si ng:
5. A reproducing apparatus for reproducing data from an information
recording medium comprising a second recording unit block which replaces a first
recording unit block, and comprises physical address information of the first recording
unit block or physical address information of a third recording unit block which is
replaced by the second recording unit block, the reproducing apparatus comprising:
a write/read unit writing data to and reading data from an information recording
medium; and
a controller which controls the write/read unit to read a defect list entry which
comprises physical address information of the first recording unit block and physical
address information of the second recording unit block, from the information recording
medium, and to read replacement data stored in the second recording unit block using the
defect list entry,

wherein logical addresses of the first recording unit block, the second recording

unit block, and the third recording unit block are the same.

6. The reproducing apparatus of claim 5, wherein the second recording unit
block comprises:

the physical address information of the first recording unit block; and



reading a defect list entry which conprises physical address

I nformation of the first recording unit block and physical address

I nformati on of the second recording unit block, fromthe information
recordi ng medium and 22 reproduci ng repl acenment data stored
in the second recording unit block usthg the defect list entry,
wherein | ogi cal addresses of the first recording unit block, the

second recordi uni t, bl,ock, -and..t he-t hi,.d recerdin ni.t ,bkock are
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recor di ngepladed byl thesecomhResdizg unitibdockhysi cal address infornmation of
the first recording unit block; and t he physical address
I nformation of the third recording unit bl ock which is replaced by

the second recor di Ngredhtiingth&@Rd for recording data on an information recording

medium, the recording method comprising:

recording a second recording unit block which replaces a first recording unit
block, and comprises physical address information of the first recording unit block or
physical address information of a third recording unit block which is replaced by the
second recording unit block, and a defect list entry which comprises physical address
information of the first recording unit block and physical address information of the
second recording unit block, on the information recording medium,

wherein replacement data recorded in the second recording unit block is
reproduced using the defect list entry, and

logical addresses of the first recording unit block, the second recording unit block,

and the third recording unit block are the same.

8. The recording method of claim 7, wherein the second recording unit block
comprises:

the physical address information of the first recording unit block; and

the physical address information of the third recording unit block which is

replaced by the second recording unit block.

9. A reproducing method for reproducing data from an information recording
medium comprising a second recording unit block which replaces a first recording unit
block, and comprises physical address information of the first recording unit block or
physical address information of a third recording unit block which is replaced by the
second recording unit block, the reproducing method comprising:

reading a defect list entry which comprises physical address information of the
first recording unit block and physical address information of the second recording unit

block, from the information recording medium; and
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reproducing replacement data stored in the second recording unit block using the
defect list entry,
wherein logical addresses of the first recording unit block, the second recording

unit block, and the third recording unit block are the same.

10.  The reproducing method of claim 9, wherein the second recording unit
block comprises:

the physical address information of the first recording unit block; and

the physical address information of the third recording unit block which is

replaced by the second recording unit block.



