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1 Device and method for recording information The invention relates to a
device for recording information. The invention further relates to a method of
recording of information. The invention further relates to a computer program
product for recording of information. 5 THe invention relates to the field of
friast manaasspent isehagdingravsigms, and in particular to defect
management when continuously recording real-time information such as
video. 10 A device and method for recording information on a record carrier
are known from US 5,956,309. The apparatus has recording means for
recording the information in information blocks having logical addresses on
an optical disc in a track at allocated physical addresses. The logical
addresses constitute a contiguous storage space. In practice, the record

carrier may exiulyh detisRvRBa S el V«ﬂ%oé?d%}fi%lﬂ{aﬁcﬁﬁfeﬁ

preventing a block to be 15 recorded at a specific physical address. These
defects might BeR4ILISY BYRFHER e AMeLled hESoging HiderpiRHRY: etc.

Initially, beforehamyersindathés reaesded cdefiats preyraatpoia: anddebysiepof

dreg§8ﬁ: of defective sectors are removed from use by skipping the

a
ﬁgrcrped physical addresses based on a (primary) defect table, a process
usually called helipgéntionralatestecthe dicticdé desedbreastegtieniriy igserdinghgystems,

HRAGRDSRILIRYY 10 gL AASESS RS ERIRFIERGTL KPR MM ARl AR BRsfsh

are assigned to different physical addresses in a "defect management area
WaHapdleMdary) defect table, a process usually called remapping or linear
replacement. Remapping introduces a performance penalty as remapping
introduces a movement of the recording head (for example an optical pickup
unit, OPU), and possibly also a medium rotational speed adjustment and
rotational del&yi@JicriamtemeibéddonmesnidiomiviferaBiinean arecisdaaster are known

ﬁiéﬁﬁig'étgfééé{%dhﬁ@éﬁﬂﬁ%{%ﬁ’{ﬂﬁége%W% g ﬁ%%&ﬁ)i%&[%i%@iﬁ%ﬂ?ﬁ%aﬁon in

problem of the known system is that when a series of blocks is to be

rRlsRRLaHRAR Y a S 2y Ing Jeuicd ARLRSERS PARCPBITBLMESA Inddfadisasalifated physical
aodrespo e g Giag edafdabussiontRAEIE 666 H IRY sBYigREpaVEN O PRAQICE) € record

O R L R B A o
theodisfbat aispendigamiesitohrddesss TEhssadebtjtsonightine navegttionpogud\videsa
§é/r%§€ﬁ@sfqu5?,(mféjéﬂ9iﬁ@fjetc. Initially, before any user data is recorded, defects are
detected, and physical addresses of defective sectors are removed from use by skipping the
affected physical addresses based on a (primary) defect table, a process usually called
slipping. In the event of defects detected during use of the record carrier, logical addresses
assigned to defective physical addresses are assigned to different physical addresses in a
defect management area via a (secondary) defect table, a process usually called remapping or
linear replacement. Remapping introduces a performance penalty as remapping introduces a
movement of the recording head (for example an optical pickup unit, OPU), and possibly also
a medium rotational speed adjustment and rotational delay(s). Hence defect management
areas are located distributed over the total recording area to reduce jumping distances. A
problem of the known system is that when a series of blocks is to be recorded that has a large
continuous range of logical addresses, the corresponding range of physical addresses may

extend over one or more defect management areas. Hence during recording and reproducing
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reproducing information blocks on related physical addresses, while reducing
the amount of jumps to remote physical addresses due to defects. For this
purpose in accordance with a first aspect of the invention the device for
recording information in blocks having Iog?cal addresses comprises recording
fﬂ@@&%lfﬁfou]s(?arr?‘é’e%ﬁi!!?@dil%%ﬁé&& E@%@&ﬁ]é@&%@ &?ﬁﬁﬁlﬁ ERIRSRNtBGhe
information, control means for controlling the recordin ocating each block
Hlaﬁa}gﬁ(}@fgaﬁrﬁ%fdress in the track, the control means comprising addressing
means for translating the logical addresses into the physical addresses and
vice versa in dependence of defect management information, defect
management means for detecting defects and maintaining the defect
managementtiifeprabitohol iniefdistimpray sine Ay deedoonaeiding e
FTRLCIRG iARIBRATDRDRERMATE QY PHHURAl ADGIHARO\ASRIBIIERE THOFMGHRD

indicative of assignment of physical addresses in first parts of the track to at
JHA0S 4p ks RiNEical addrasReSAUS i ASERHSof physical addresses in second

parts of the trackiio plﬁfmste manegamenivitreasiraashtioecd ele dhvaaivagaeice
formatjon .includin |nfo matl n |nd|cat|ve for. translatin

O Yecktdn (ﬂﬂ’e%rm t @Pegsé%dnl% ogica addrFssgs COmMprises. Be%ordlr% %for

ogical a Sss initia y mappe a’physical'address ex Ing a
tecartmigenasge iplayisick baddesswlipas iderfepesantnademifatmation,aadtrol means for

BSHYNTNE NI NERNS rf&'b?‘?@déﬁﬂ@ 4B BRSUR BM%%QFH&%F&Q th@B3KT NG Ftrol

additional physical address range to an additional defect management area,
H}‘?a”%‘GP@Bﬁﬁﬂﬁ@C{H@%Batr%%fﬂ{é%%ﬁﬁaﬂ?%@%E@'ﬁ%ﬂﬁ%‘j@%ﬁ@ﬁﬂ%"r@ﬁ%@

dédested ahafeict Fe@fatm%epﬂmﬁeelBfmmtdﬁm@emﬁmarﬁemwmmtof the

invention the 25 f re rdin f information in queks havin IP
m&q gemen meéans or ete n ects mamtamm he defect man e n rmatlon
addrésses located ata p |c réss in a track on arecor arrler

iogi@‘abemdmee@esntereesmml@wwhys&catheatﬁdeeesesammemenﬁém@émf
fIRiGE aRRpRmRNhDfRERET A 8RS Reiihiateriad a0d 2nGreS@tetfirst parts

management information being maintained in defect management areas on

ﬂféﬁeefé%)%l Q.alriast %??d%é%é&%?&ﬁé@%ﬂﬁ‘@??ﬂﬁ%?ﬁﬁtﬁ%%ﬁf&?ﬁ@ second

paﬁmrmentmcwm’aarmmhgawm 3r&f assigpmee oidphysicaltackdresses in
fll‘Slt Barts of the trac t east.one user dat?

e o e e TG B AR SRS ) mappec
meav@yan@l ﬁddrdefe)dmmhmgdﬁfmmmmlmmdn hRichilhasdeassaippidgfect
mS%ea@ﬁ@ﬂ éﬂﬂcﬁb‘@ss AT TS mﬂimgatﬂg%ﬁ hﬂﬂgﬁﬁlbﬁmq 59 a

physical address exhibiting a defect to an altérnate p %égslcal address in‘a

a%'fét%t%@lha‘&éﬂﬁ’@ﬁ't%T%%Cﬁééﬁ%?%ésna%bﬁh@dﬂi@%a thm%fmg%ﬂ%ﬁ%r@”d
Ry agsiaiga RN addiio optH yriead 84 drsfsst inpaaytment adeitionadetbefes tiefect.

managemeni:ar a, and adapting the location of the additiopal defec
managemen 15 purpose 1 acc,%rdancemtt a secon aspectt P%emven&on the

method of recording of information in blocks having logical addresses located at a physical
address in a track on a record carrier, the logical addresses corresponding to physical
addresses in dependence of defect management information, defects being detected and the
defect management information being maintained in defect management areas on the record
carrier, and the defect management information including assignment information indicative
of assignment of physical addresses in first parts of the track to at least one user data area,
and assignment of physical addresses in second parts of the track to defect management
areas, and the defect management information including remapping information indicative
for translating a logical address initially mapped to a physical address exhibiting a defect to

an alternate physical address in a defect management area, comprises adapting the
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area to a detected defect. The measures according to the invention have the
effect that the amount and 5 location of defect management areas is adapted
to actual defects detected during recording of the record carrier. This has the
advantage that defects, once detected, are locally accommodated by either

ﬁ%\(&fﬂﬂ&tthﬁ&ﬁﬁ%dtWEsWt}HF’t’gCéﬁfs‘d“duﬁéﬁﬁﬂg@m@ﬂtaéﬂ?&soﬁar@léqwQmmonal
defect management area in the wcmﬂiofor remapping the defect at a location

ArSed ReedeiaicR phy SlantinpirRe LoGatn aTibe gEd iRRLYE e FyRPABY et
lcaltdefdeted@duiaftagement areas are required. The invention is also based

on the fo”owﬂ%{ﬁgasg E'Q&‘co ‘H ﬁ?cﬁ o%n rl%%ﬁ%r&?{h%ﬁf({aca%] u[nt and

detected during rma ing an € regls ere in a primary
\ohitianresdrseh raRiopentgihar @Péf@cﬁ@ammtwawib@ﬁfﬁgtaﬂqmt@aﬂad tgeseerging of

trovdtig arAefetifarne RIS AR CRaCHREE I bhte FEH4A00e 48 1 ence the

primary defect list cannot 15 be updated after writing user data because the
JLIB¥RREHEGPYOT RS E8vEHYLIS ‘gé%ﬁ‘éé%éf WY Hf'%ﬁhﬁ@%aqq@ﬁ%\?&a or
snanmmwaaiéemnrdanagememtwﬂmrtamtattlngylwmemamtsglmmannbttmw@‘me

ofse oM t&% R/% ﬁ@‘;%%% ﬁ"t et DS fled '%s"c‘)"nt emaﬁ;%a’?%efeot
uring recorar g the'usua efect management systems
reanagspiagt de@(ﬁrpmrsttrad addresses to defect management areas. The

inventors havie,seRAHHIGH ISMBRALd &@fh@?oﬁ&xﬁh(?#‘é@@bﬁﬁn%ﬁ 1¢RBbIBEkERDRY

dynamically adapting the assignment information for defect management
5e4d CRIEAEE SN Sr‘?é“éeﬁ‘é%Hb"H%%%t@&é%ﬂ@ébﬁwa@&%ﬂ%’ww defect
tefechitnanage mekippliephcwbRizaal seHssigitiqby f@tdas@maeywﬂllmmg a

n|mu ofdfec a This has the advantage tha
e ek SR el S PR ARE, Pl IS AR A R (B
bnueé@&da‘é@tmamagemdntadn@asse%elnsalgrémbbdlmenabﬂtﬁe/@le&h@édﬂ&eees

G/ R RHAAG RRRVEVRE TRAIN 2TedRt 6%%?‘110%@%%&%%%%‘ c%r%%fﬁﬂg and

management area, In artlcular In a sing le defect mana%@ement area. This

H&éetﬂéea&saﬁfatgt@ctratdaﬂtﬂ%tssdﬁ@@egdH@fdﬁt.btﬁtﬂ%ﬁtt MITRQYirermapsting. During
retﬂmrr@gﬁétasaar@Se@f hh)dgsmﬁnmammthm theralﬁa/p@mmfect physical

e B B R e A0 A enal sl aotess [anoe
|nc ge Cat c?dg‘?ec? \é new asVS|gnmen ? a%)é?gcct
nvanag@rmmaateaih@mbg Wlammmsmmgwna ofefewtichddodgteut

AddlgEme Rt gl dnarRed doHhRhanRgs Gé?e&?%ﬁmg%%&%@d il Q}Bﬁ?%fect

address range. This has the advantaﬂe that no remapping is required for the

[BEEES el &30 RN ACHRBAHENY @Wtfsﬂ?éeﬁwngéY%@be%@H‘a%WQ phaetect

gRfRgement areas. This has the advantage that the storage capacity of the record carrier will
not be reduced due to mostly unused defect management areas.

In an embodiment of the device the end portion recording means are for
recording the end portion in a defect management area, in particular in a single defect
management area. This has the advantage that only a single substantial jump is required for
retrieving the series of blocks.

In an embodiment of the device the assignment means are for assigning the
additional physical address range including the detected defect. Due to the new assignment of
a defect management area having physical addresses covering the defect, the logical address
originally mapped to that range are now shifted to a new physical address range. This has the
advantage that no remapping is required for the logical address originally corresponding to

the physical address having the defect.
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4 In an embodiment of the device the assignment means are for assigning
the additional physical address range having a predefined size, or a size
based on defect parameters of a preceding or following recording area, in
particular the amount and distribution of Aefect management areas already

assigned, thQ@éﬁ@%b@f%bﬁfﬁ'@o@@%@ﬁé‘a@s@%@ﬂﬂH@ﬂ%‘a?@ib‘?i‘é%i@qﬁ!ﬁﬁé
rang_e and a preceding or following defect management area, and/or

AR elarleed 291 RS HARSR B UMRLEIS RS Birs Q78 Highhgeed QaifpTect
datenminedf basecdony hheokmonthnectodingtspe tiffcatianalthis aotedtthat the

SEmOBY LS f{e‘ 2 t%aﬁé%érﬁ&ﬂ%?&é%lr%‘a@gr/ess‘éf{gggﬁ'dm%%@é‘uﬂ{ 8AGLNSE between

param_ej[ers like t era position, or a se QC C_ management area
thenislifionalqdtwsien addrespsangsipnthe piceedan tiefelayinadietest disnabement aGa,

ahdIsieetdnaNaserRe TR RASIRIGREM ARSISAGR QLR dNBANIR dRdRRIned based

situation, such as the filling degree of other defect management areas in the
O Hhfyes P arnakiacs gy dhit Apted it Iﬂeéﬁ%FH%g‘?rﬂé?ﬂ o T derse in
therasdiginimaniompansiiace farassignliig the ratisijosiabphyrsicalcardresfsct
range having a size.at least including a first detected defect, a. 15 second, ..
G L e e A R e R B e S iution
dedetaeidniatgement i daa glrhedy dseignadieotitaithet dettst dpfectisitoatioocsitires the
] %Qg%é %ﬁ&ﬂ@ﬁd@%%aﬂ&@&%@%@@é e \)’N!i‘ﬁ’t?%? feniieimediale agement

addresses are still available for remapping other defects. In an embodiment
Bfhe device the device comprises contiguous recording 20 detection means
for detecting ia segep@fiblotks iha\dage tenrisigomsrogicakaddfesssnieg the

bgEcoise in.g seeshonding allocated pxsical address (fnge. ang e .
assignment means are torassignig tne additional p 9/SIca aadress rangé
erawid sletestedi detew dnshpsiphy sichd asissessen fetvidernide firet dedkssaidtdeestdte

DGO TRIAMRE i&j(%ﬁféﬁ%ﬁﬁa@d?%a@t‘%%%ﬁ’&#‘?odﬁ{ %WI§‘ are Rt 8%‘?%’214158 RiBCHect

management area assigned to the additional physical address range 25
IRBSAYRENRECRIIWESTEY Bifysieansdiateaddressgnare sitlifyaitrledau s paprina gther

theeperformance of reproducing continuous data is not hampered by jumping
across interr Ig)ting o%af Ct manage ent areas. Further embodiments are .

. . an odiment 0 ﬁ?od%]wcet & dEViGe Comprises, CoNLAUOUS reco[dlng
given in the deperident claims. ese and othér aspects of the mvention
ddtetigon prare offidntaciind baditattbl ofilkethavyingth cefenaoicel egichkbaddress range to
BEROSHBE NS ST HRAGIRY AVERARE SXPTRIE RS FRIRWARG the assignment means
are for assigning the additional physical address range outside the allocated physical address
range. Hence the device detects the type of data that is recorded, and, if continuous, prevents
that the new defect management area assigned to the additional physical address range
interrupts the allocated physical address range. This has the advantage that the performance
of reproducing continuous data is not hampered by jumping across interrupting defect
management areas.

Further embodiments are given in the dependent claims.

These and other aspects of the invention will be apparent from and elucidated
further with reference to the embodiments described by way of example in the following
description and with reference to the accompanying drawings, in which

Figure 1a shows a record carrier (top view),
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description and with reference to the accompanying drawings, in which
Figure la shows a record carrier (top view), 5 Figure Ib shows a record
carrier (cross section), Figure 2 shows a recording device, Figure 3 shows
remapping of defective locations, Figure 2 shows a defect management

layout having-gisisibyied\felestor) mn@g@mg@e@ﬁg@?, Figure 5 shows
19

dynamically assignin%a defect management area, ure 5A shows a
recorded file HAY AR REGIC S E ses in a conventional remapping
system, FiguFégb Skhovs asnagdpitigoatyfessighedtibetect management area,

10 Figure 5CF?§;uor¥V %ﬁ!ﬁ{ gdss anmentof ALRIRELN 8%%‘&?3 derchy

Figure 5D shows ag efect management area assigned covering two defects,
FighageBesihaeasassigning ranges of physical address to a defect

management:igiRas EigHciBRANG ASERGY sl srlRdarRsearand

remapped defects in a 15 conventional remapping system, and Figure 6B
shows assigmidy'anAdemiGiesPRrSHE Sledst &narisg dogicahaddiemtio R Adefect

poanagrme néaapping sysesmonding elements in different Figures have

identical reference .numerals. 20, Eigure la shows,a . disc-shaped record

cantior 11 nere LR d s A A SR AR e

position of theiggaes shuwssise)ayedmssinmeatios aaisfegienairageméoraiadion, is

arranged in %i@(@@lﬂ%‘ﬁdw% AeTRir pRUSHALNI QR s Whs@ataly
p

25 parallel tracks on an information layer. The record carrier may be optically
readable, calfd@H"a R SHMEatHIgeINgHANGSS R FHFhaR RSP 5o BB MR

type. Examples of a recordable disc are the CD-RW, and rewritable versions

of DVD, such.as DYDP+RW, and the high density writable optical disc using
bl Tacore. CR B R R I e PR GREAY
benfenrionil refenpiresySEMARG7: 120 mm DVD - Read-Only Disc 30
(1997). The igiQiraBn 5 seRRRRTYSH QRithim AN paaticladrer hyéesarding

optically
additional defect management area.
Corresponding elements in different Figures have identical reference

numerals.

Figure 1a shows a disc-shaped record carrier 11 having a track 9 and a central
hole 10. The track 9, being the position of the series of (to be) recorded marks representing
information, is arranged in accordance with a spiral pattern of turns constituting substantially
parallel tracks on an information layer. The record carrier may be optically readable, called
an optical disc, and has an information layer of a recordable type. Examples of a recordable
disc are the CD-RW, and rewritable versions of DVD, such as DVD+RW, and the high
density writable optical disc using blue lasers, called Blu-ray Disc (BD). Further details about
the DVD disc can be found in reference: ECMA-267: 120 mm DVD - Read-Only Disc -
(1997). The information is represented on the information layer by recording optically
detectable marks along the track, e.g. crystalline or amorphous marks in phase change
material. The track 9 on the recordable type of record carrier is indicated by a pre-embossed
track structure provided during manufacture of the blank record carrier. The track structure is

constituted, for example, by a pregroove 14 in Figure 1b which enables a read/write head to
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detectable marks along the track, e.g. crystalline or amorphous marks in
phase change material. The track 9 on the recordable type of record carrier
is indicated by a pre-embossed track structure provided during manufacture
of the blank record carrier. The track stru€ture is constituted, for example, by

foRERSHIROYER ARSIy WRICHBRIPIRE A @AM baashih R ricltrp the

track during scanning. The track structure comprises position information
IElRML e et TRl RA e R F dRdietinE e AT AR Ab AR A ST aFRRIISE:
usieihgatited mlmuaﬁmaﬂeﬂmfmmm@mblmksna'ﬂw pesidensigdcfoayiahronizing

EH%HQ%S.%% tﬁ'é’%%lﬂ ﬂqnf&%‘ééofr%ﬂg aling the start of such
Info ks |

rma |on 15 gure b IS a cross-section taken along the line b-b of
the record cdriggreltb df ahseersidbizkepsdona nlire &-trahdisaesatdeayaiaté of

the fedraMHIe) Wi th QU HRGPAAIRG XN dbsRad PENEPRRANG AR écotiBg layer 16

protective layer 17 may comprise a further substrate layer, for example as in

95\9'[9 RiReFE YR LaYBEDfdil RIPIECIValay e & MRy Saperists Sirther ﬁ&ﬁﬂé’r‘e layer, for
sxdsplatss mf[&,@mmans ﬂhem@imwtagtlr@éwa@kw o nlnefe@tﬁstlee acegfoane dubstrate

IT}%VGbEI th[ 10 n’g entffltLPh or an eley, fthe ubstraée 15
r

mm I 3|de regroove a e e nted as an
materlal or as a materla prope ewatmgp ﬁ%m Its surr (}/Uﬂd

fedenidtsuraeanaegatine nfithe fobsieate/bagraighial, ipfesmatiderip rmma@ dml@mg
st Qi filRimRnagement system. The information may include real-time
information to be recorded and reproduced contmuous%F articular

di

information 1E'FBFEEEFRIHE dibyiEAMERAROIRE GaUYIEG disdiGhdmigy maton in blocks
stardesdize dffamanikegbtitin(sPstdmgure dshoaton nm@ar@mgedeam&nﬁ)r

weitin mfo ation o ordc rr of a ich |swrtabl or
R e S SR el R AR S AR, e i
roeRdetingidig t’@dwmc@ede@d@ m@mmmtng stedpadikedrfateat dike idRBGEer

which mean%i@ﬁ}e‘é%t%@@‘é‘?éd%%& &or&t%mrmﬁ‘grmwrﬁa%ﬁ@f alrecBreaier
22, a 20 positioning unit 25 for coarsely positionin &le head 22 in the radial

élFr@éﬂdYPBHVm@&SaWﬁtaQHd)bf%Mﬂ%ﬂ'arfi?%a*m@ 16 90BN LHP+RW or
el calesysiioprakaeynitly pe dafingeneiatiop ssaadiatios thekmndegoidadcarrier

through optical elements fo e radl tion spot 23 atr f the
e e R L
pgsaloamamjn gnirreqassglyphaimmitiodes Nead Poidife rdodal domapises (hetrack,

EH&’WEBH%?EHE'@@ ?ﬁe%%aé? cHnIneNng Sprcipsyset B14 [Adial apdRam 24

along the optical axis of said beam and a tracking actuator for fine

BYSERIE %@BBPQ@TI%%H?&I HrevsharirekalsreerisdoeseA &tdafiafing spot 23
wiaekiagkagtatidrsnasiennapeissr awiledordraghiadly TReYHath@oh GRticel £ie rantaeid

by a radiation source, e.g. a laser diode. The head further comprises (not shown) a focusing
actuator for moving the focus of the radiation beam 24 along the optical axis of said beam
and a tracking actuator for fine positioning the spot 23 in a radial direction on the center of
the track. The tracking actuator may comprise coils for radially moving an optical element or
may alternatively be arranged for changing the angle of a reflecting element. For writing
information the radiation is controlled to create optically detectable marks in the recording
layer. The marks may be in any optically readable form, e.g. in the form of areas with a
reflection coefficient different from their surroundings, obtained when recording in materials
such as dye, alloy or phase change material, or in the form of areas with a direction of
magnetization different from their surroundings, obtained when recording in magneto-optical

material. For reading the radiation reflected by the information layer is detected by a detector
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may alternatively be arranged for changing the angle of a reflecting element.
For writing information the radiation is controlled to create optically
detectable marks in the recording 30 layer. The marks may be in any optically
readable form, e.g. in the form of areas with a reflection coefficient different

pmudhainpuroyndingsy RRlain b I ReseRHInD T RRALRHIRS aSUEN R VR

alloy or phase change material, or in the form of areas with a direction of

mﬁaﬂ&%& ferstarlsdntiHdng ﬁﬂé?rcﬁﬁ‘%{iﬂﬁﬂ‘?% ToprsinR e RhelAnaL dBraRng gHing
Ba&glmﬂafmmalomttgrmtuﬁorsre’adIrvgdh@maldﬁammneseébibyedah}ptbeasmng unit 30

ARG 8 eSS A ISIRSION G AL ARMANRE: & e e

our- qua or genera INg a read signal and turther
tesasosigrienseiririrying maas;ltmgeédm@ Hieraddeuiipkjderos dityaanid?l, the

renirallipg %ﬁlﬂciﬁﬁfgﬂmﬂ a0 d PSR BRLAIRS uRBGeRsk ONEE Bmprises write

processed by read processing unit 30 of a usual type including a
B%ﬂﬂ%‘f@ﬁ%&%ﬁf&cﬁéﬁ‘%ﬁ%{%ﬁﬂ’HH[%'FE‘tHé%“?FPée?|Wf&ﬁﬁ§{‘8ht°ﬁé%@e
reﬁdezan@memrﬁ@n:oeqdimm(opmgn ripcludi 2eaddiveranmitit zﬂmdmad
dh'?%o” %tan rgir e'RNZr and tek}%lroead RIQSR SrSe!Q i Itthge mIo éjuo are {ormed
comprlses Wite ocessmggnf)eans or proce smg 'Huglnput Information
geitersaeokdvigitécsighamar iy ive tornddenanzanswfitie apohiis aneipidd@mine

(ORHANRAR LM Bdard DA & Eq’éEﬂ%H%%?&@FHE'J@tuEHOQéHQPﬁ‘%% PHEEFQJIM%

writin eration, marks representing the information are formed 10 on the
Fé'@&?g ‘@E@ﬁ%?tof%oﬁu%@%%i fEFRRE QY59 B S BHErE)56100%8 SREmsatiéti g and
toadingasriaifogniay et maraaarbm@wszmfaelﬁ@ltmwmmamr@dmwrmusumﬂg and

from a lasgr dig e, w(data is stored on car ccordlng toa
e R A R D RS D BVRERRTEnG on
optical disks Arsicfntrohttivic? (eisoprieated ticanidoldings 261 egdarystaredesdo said

(?Ut‘ﬂﬂﬂ"ﬁ'? %mgt@thﬁaﬂdfFﬁHHui%rcz@ AV S6iRThglonit 38, SRRt UFive

is connected via control lines 26, e.g. a system bus, to said _input unit 27,

o 8P DR LPRIHRIURAALE 29 FB%@F@AH%?89é§§iﬁﬂs%?t0§6°bﬂt?lﬂ3rbhéor

dk'atﬁpluraihadmpmée‘&;serp@ﬁiﬂgrdmgn@ﬂib%ﬁanﬂfmmmltg@ie@mw&ﬁ@mmﬁtse@

contr | circuitr I example a VOCGSSOI’, me .
B A N R B R B S PR TR B g 20

mw,-nmmawmm%daelmemmrmtrdbgmiplzwz@ may also be

implementedas gl Ma ARG IORE IRLHIE SO TAAHBRRL 1 an optica

recording device is a storage system only, e.g. an optical disc drive for use'in

HIOHRYEHOF. UPRE SRRt D6 @W%H@Bé%%éﬁﬁﬁ%iemwsate with a
pr@@eem@ it tﬁeth@sh@ﬁﬁman RISRINBYRIE Ravitdh R @E@ﬂd@ftﬂé@d)h@t&ilfa&l@ is

d‘llF%r PSR IOMRHRS S R A&t 3 UG [Raggrocessing unit 30

In an embodiment the device is arranged as a stand alone unit, for example a
video recording apparatus for consumer use. The control unit 20, or an additional host control
unit included in the device, is arranged to be controlled directly by the user, and to perform
the functions of the file management system. The device includes application data
processing, e.g. audio and/or video processing circuits. User information is presented on the
input unit 27, which may comprise compression means for input signals such as analog audio
and/or video, or digital uncompressed audio/video. Suitable compression means are for
example described for audio in WO 98/16014-A1 (PHN 16452), and for video in the MPEG2

standard. The input unit 27 processes the audio and/or video to units of information, which
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25 In an embodiment the device is arranged as a stand alone unit, for
example a video recording apparatus for consumer use. The control unit 20,
or an additional host control unit included in the device, is arranged to be
controlled directly by the user, and to perﬁ)rm the functions of the file

Hnél %%ﬁ@%&b@?ﬁ&ﬁeﬂ_ﬁ ﬁ?é’i@é‘d'BH&Q@F&@%H@@%@%&H@@%@&&H@&@Q)
audio and/or video prqocessing circuits. User information is presented on the
APAPYIIER A 9IRBH S nay comprise compression means for input signals
such as analdpedodiattan2ias fadedmmg chgital tareamiplieaseihgudidéutdeing the

R R A o e R e BB R R o
inierieavpiosed sbantiek cadio Ehﬂhﬁf el ématiani?d o imTapAsaN O rariidhognesres for
RRARARGS, 06 A B TRA EReIREE SR e R MAUCATIPESH rise

suitable audio _and/or video decoding units. The formatter 28 is for addi

BEES) BERESHENBRFHARING LI R FRESRAT Y figassiile HﬁBW%t?ééﬁ%ﬁ%g
farmaty r&ig thy @aAcisI® EEONTrobIrdC2m nrh@dﬁméﬁéaca)a.téfmtﬁ tieotingiestahe

g‘r?nn d'%%sse rth rthe 5%9 ﬁﬁ raes s%rslcrhrov%zmgnm aslnsn
|ncI &lng syn ronlzmg paterns in emoo%alaef signal. ??1 {orma dgunlts

vdviap dsesitd rediatitho savicom m@amgamaaénﬁhﬁcf@m@éwdmmgomm@ﬁgahr@
IRpBtNRNJG ARG PIAit S EsR AL e SRR RlR AR Al W S he

formatted data from the output of the formatter 28 is passed to the modulator
SYTERRARR! 5%?\%‘?%%%%@%&/9@#%%%‘?@%5( EOWH#&%CBFI%EO&F@”UO' unit 20.
radiation soume dorttel opncz@l ibeatngedgdosonaidaihy titsrpraaatied kecitig each

1Ry o g, modulaion W 29.compriss addiess, formation ang.Ae wilieh .
o corre p n |n a ressa oCa ions nt ere or carrier er

b@htuorrdafaccntmilmerszdEhéﬂccﬁmeIug|¢czmq@ancawg§damactd§mmgmgltﬁé a
REQRAR¥ARGRIRY £2GR a@%@%@ﬁ&ﬁﬁ%ﬁ'%gﬁggﬁ%ﬁ% theoiouRrddor

performing defect management as described elow he control unit

ﬁf‘éﬁﬁﬂ%‘{ﬂ% $B1BRITLUEBD P RISy ARSI BRI BB ESSM §TONIEEL, a defect

managementrtaiddessin@osiosumeryr waiskdingphysipdicalsse aaoliogicals

ﬁé?es‘sjete é'%r(‘:e“\?éF%?’f h'&rﬁ‘ Snits predor exam %“Pp'r%%%ﬁt?e adie ppical
FarEssing Ui FARSALIG PhySie rE653659110 lodica

a@ﬂa@mmm@e:vm@aqms dopagedeaceiobeesed fonatosige segnerindonhation.
Trﬁ@n‘]‘?ﬂi‘c}ﬁ"b|%9<§‘%%Eﬂ%§%éé%%ﬂ&?&qﬁcﬁ%@ﬂ%@%ﬁ&@éﬁﬁﬁté%‘éﬁ\ t‘ﬁbP&Hﬁﬁfb

for storing sequences of information blocks, such asfiles under control of a

e 'ﬁﬁh%@%fﬁ?éﬁiaé‘?g?@iﬁmfﬂ?'éﬁ%ﬁfﬁ?étslgﬁ?ftsl' fher eaER i TaerAdRg thsisigpal
gedasistefestisoiodigrnmeiethy Haenainththeigng and/or reading. The defects

may also be detected by determining an error rate in retrieved information blocks. The defect
management unit further maintains the defect management information in defect
management areas on the record carrier, for example primary defect lists indicating slipped
defects and secondary defect lists indicating remapped locations. The defect management
information at least includes remapping information.

Figure 3 shows remapping of defective locations. A physical address space 40
is schematically represented by a horizontal line. A series of blocks 42 is to be recorded in an
allocated physical address range 39. However a defect 41 interrupts the allocated physical
address range. Remapping 45 is the process that a block 44 having a logical address
corresponding to the physical address 41 that is defective is stored in an alternative physical

address in a defect management area (DMA) 43. The remapping information provides data
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quality of a read-out signal from the head 22 during recording and/or reading.
The defects may also be detected by determining an error rate in retrieved
information blocks. The defect 25 management unit further maintains the
defect management information in defectgmanagement areas on the record

FH TGRS IERINE EREMIBC R R B TR RSB S HE R TEHP BBl S BREROAIMY a defect to

secondary defect lists indicating remapped locations. The defect
ﬁ?aarﬁt&&{@rtﬁé%‘?vsfﬁ%%ﬁ%drh% Pé’rg R MRNFgE DR A ORGSR e 3
stvowsare oedgilig otiefegtivelotatiadsress phymahapimeemspamem;o 30is

b izgntal line. A seri f bl
B ST U R0 i ROl SR Gy
fraesialisr aha pilsialed g5pspait 4l defelr s difegrnt Reysiap sivdy e45 Iisetldefect
RIQeREMERRLBAPIOCK 44 having a logical address corresponding to the
physical address 41 that is defective is stored in an alternative physical
address in a HESEISHARAGERTERT 21%35 RSNRATIASORHIE FETSIBINIG i ARGPRMIRN 2

m@r&&@ dledaagolioritransikating ghesiod iedlragidresssigieally spapiebdiva address of

SIC address exhihiting a defect to_an alternate )éelcahagidre sin
5 %’ aarea 0l t0 g defect fnanagement area or s%/stem aréa, €tc. 1.he 5 ¥ rr%aﬁ/%
efect management area, for example an entry in' a sécondary defect lis

preflsdiingg thenayibaHefithe eecording i@ pasgiprier blodkdeddnitde systesporrding
BEEIGRAARERRST: wﬁBﬁﬁ@ﬁHﬁ(Wlﬁ%@é%@é?&ﬂ%ﬁ?ﬁqm@ﬁ'faﬂdﬁ‘ﬁwi@a@lvgsf%ééibrﬁﬁ{eﬁt of

translation of a physical address of a defect to a different physical address in
8@&@&@%&%&@% KRBT FhR et AARA GBFrHE R %ﬁ@ééeéré%é%ﬂ@%??t of

g diesingticatss masecorndipgttofiheearkliogiefkearayagdmintagdsyout phy5|cal
address are assngned gm% ﬂc Iosglcal agdr f a.user,data .area

defect management area ors stenrared, ent%rqlﬁchofamocutfdes assb%n% 0 Spec'f'c
Flﬁwéﬁmdg%ﬂe‘fﬁavfbmﬂnedth@demhgamwrarrn@teas 'Haﬂlad@ghmetmt@f the

ARG AHERmEREINAS RS SR BRETREL MHHH@E%H&P@%H AGRASIHWREDH the

information indicative of assignment of physical addresses in first parts of the
ﬁ%féktﬂ@%ﬁgéﬁéﬁ%ﬁr@%é%rr%é{%%ﬁéﬂ'&??ﬂy fGhHsEARb? SEPRIRR AiBEEellin
sgtanthpariscafohe §p@@k.¢qﬁ1@f@pam@fgagement areas. In an embodiment the

assignment |Fform%tl% mch.q sa55| nment of sp cific 1 flj:%l?ted defect

H%I eca ment la out avm
management | ormatlon to eec anag men eaSS|gnment

ofatregetlelt etaaraRagvirieal pittieension 40 m@eﬁet;cahﬁmgm yr@dwrizontal
i Cﬁ?@?ﬁa}% YPEObHYSicelgGRm t@ﬁ'é?%@ SRS ﬁrﬁ@&‘tcf ASXABRIER PFIBAY. are

defect list and a secondary defec or replacement area for a specific ty Pe

BISHEIRLIS, "FQ&GP@@@PWV%V&' @@\‘%E‘?WFQHB@&%E?&‘P&%E&WH@ idteiplvetsa

dedest space are assigned to defect management areas 43,46, i.e. are not coupled to logical
addresses. An example of a defect management layout is the Mount Rainier defect
management for CD-MRW. A description of Mount Rainier and CD-MRW is available on
http://www.licensing.philips.com/information/mtr/. In the logical space of the medium the
DMAs are not visible. This means that if a large file is written to disc even if the entire file
has continuous logical addresses, there will be DMAs included in the physical address
allocated to the file.

Defect management areas are present on a medium for replacement purposes
of defective locations. According to the invention the defect management layout is based on
the actual nature and location of the defects on that specific disc. This means that in an area
with a lot of defects, there are locally assigned more DMAS. The benefit is that the defect

management areas are always close to the defects themselves, and in areas without defects
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20 management areas. A physical address space 40 is schematically
represented by a horizontal line. First parts of the physical address space
are assigned to user data areas 47,48, i.e. are assigned to logical addresses
available for storing user data. Second pé?ts of the physical address space

faaneigpeMATRiBaVRRNAE ABENCArBas BRI n%@nrtﬁttﬁfab'&i ESMAs seek
logical addresses. An example of a defect management layout is the Mount

waﬁt.éqra%% 3ad ARG bR RV IR GRS BtiBRA SRR B Shier
acuhACiDy KoRWeis fav aplablgraas” and “capacity foreseen for user-data” can be optimized.
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unused DMAs seek times for storing and readout of spare locations are
i e AL P Y K t%@'&ﬁ%ﬁﬁ%ﬁéaﬁ QB?Q%QﬁWsEJ%?éVB?E&sdeEHH'S
teaoaniiy ﬁeweeebtfmamﬁﬁdatareaamda@t@pwwsa@nﬁbertlauattmmatfpﬂjeudﬂfect
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management area may be fixed, or may be included in the ass{gnment

mﬁ‘ﬁa{h%ﬁ"qftfé?%é§@‘tﬁtbttﬁeﬂnlﬂMlé‘t&t‘sﬁéﬁaﬁaﬂﬁ‘g redaupaiag theassignment
aﬁst@ttmﬁmtdéfébtmatt@ghm\edeﬂeau:teﬂe&nlﬁal aetecigdreleteri mmﬁélmwramua

limited 1 amoun zerP def ct ma ent areas are a AX
aSSI nme mR ar re evant dr ous % \g ich |sf e reé) ? th|
ass urt e aSS|gnmen yS|ca adaress ogical a resse

magdbeswmp@tmummmual storage space is needed. During recording
logical addregggs it ASRiYRRbARRBRYAR 22N r‘—’Yﬁlﬁ@ ?ﬂiﬂ*&% éi%tﬁ‘&kﬁr‘r’g a

new defect management area is created by assig n|n% an additional physical

Hyetioss f@d&&f&'@ﬁé@@%%ﬁ%ﬂﬂ%éﬂﬁﬁ%é@j&% plgrkaghiatadMeiie. fhe
pﬁt@tﬁma\ateaﬁtmhwml@dt@aﬁlm@@d@js&d@@taddaaswé efaseoiaddhmiieiesiesis

iRt o9, R Reierng, Prsical ACHees Tear O HRISRIR e iadd
video, or non-streaming for random data like computer data files. The random access or
streaming type of data can be detected in various ways, such as detecting the data type by
monitoring commands for recording or retrieving information, retrieving record carrier
information indicative of the data type, detecting a data type from the data structure of the
recorded information. For example it is detected that a series of blocks having a continuous
logical address range is to be recorded in a corresponding allocated physical address range. In
general contiguous recording is required for real-time information which has a relative high
data rate, in particular video information. The type of data may be included in the writing
commands received by the control unit, for example a write command from a host computer

including a real-time bit. The detection of contiguous recording may also be based on the
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contain the erroneous location itself, in which case remapping is eliminated.
The assignment of additional defect management areas is described with
Figures 5 and 6. The dynamic assignment is in particular relevant for
continuous data, which is to be reproducéd at high 20 speed, usually called

aHeahp Wa?élﬁdé@?iﬂd@t’&ﬂ%avﬂﬁ%fﬁmM'to?%yrbﬁ'&‘é%e%t@‘éﬁfﬁméﬁﬁ@?act that
following functions for detecting a logically continuous address range of
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Atdatasype of recorded information is detected, in particular the type being

streaming fO‘rreafl RISt 'F%aa 1??) I R evide N @%H&r@”ﬁ't“%

for random data like compu e Tandom access or reaming
tiype aoidadailHeydiera dravindgarien daiesysireans gy dietartirely wwaldwhevigus as

BN JRHARHES I G RE A BARE TG REHNEHE dEHIRMBINIIARERBH QR rdSHiGY HOS and

record carrier information indicative of the data %pe detecting a data type
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as reamin included in a SEC ead méofn e r ors 0 asre mm&/ %'R
general ntlguous recording is required for réal-time information which has a

Rilaap e hiethdisatburthermarp dire catofuigdofirfortisatio mreMigy sy pedofr aeite sessions
Pr%;&ﬂﬂ'd@@@téﬁ ihe %&H@%ﬂ@f@*ﬂ?@% TB¢eh '?b(eth‘é%lﬁ%%rfa%%ﬁviﬂf

example a write command from a host computer including a real-time bit.
fiHeaU IR SHERBHIR By e Bed i RgrRe GleeAie based on the 11 amount
of data b|OCkEh inelepaedinmeat mﬁt@emmmmdud@d thmrsgﬁpmac&u@bg@&mmr

act that n cks havin address onsec t|ve to th ten
KB R B RRIReS SRR R (RS SR R R RIS R e
fheskroylesigatAdathasiughofilessyates drigsantariy avmydﬂ@ewstbeﬂelqueﬁmd@m the

ha&t E@H@rﬁ%ﬁﬁ%W%@%ﬁﬁﬁéﬁM%@ﬁQ&WﬁH{ {8 drRasequence of host

activity based on read/write command information (streamin Cg read and write

commands) &risEEidhEARSifg FHanR ek %'@%@#@dj@ﬁ dREHR IRt Banf e
assppntigiioni 3bitinPeipetotmadie ﬁwyrémédtﬁmmgélﬁ&trpﬂi@sfﬂﬁwdependent

i tifier descriptor streaming bitincluded in a sector heade
e e b e 2 P st o
tlogpisieraiottienihifgrathsiodrive pFovidire readnomnoddtes Ses stoordinpay ibéormation in

RIGSRE qoﬂf&ﬁ?gdfd}&?é%ﬁ’ﬁ?e r%cgrdoé’aﬁ‘?éf' BY iadtEe I RRLAS P ¥ical

(streaml gﬁnon streamln t e hoston a Sp ecific location. In an

aPeEsSEIifh ttfﬁfé‘d&ﬂé'ét@%&)%%ﬁhﬁﬁqrﬁf’éeé)ﬁ%memméha@%%?”d vice

versa in dependence of defect management information, and detecting defects and
maintaining the defect management information as described above. The defect management
process comprises detecting a data type of recorded information, in particular the type being
streaming for real-time data like digitally encoded video, or non-streaming for random data
like computer data files, and changing the defect management information.

Figure 5 shows dynamically assigning defect management areas. If a file
contains multiple remapped blocks, it could happen that to retrieve such a file the drive has
jump to various DMAs to get all the blocks. Figure 5A shows a recorded file and remapped
logical addresses in a conventional remapping system. A physical address space 40 is
schematically represented by a horizontal line. A file 53 recorded in a logically continuous
address range, which corresponds to a physical address range 60. The recording area layout

defines distributed defect management areas 51,52. In the physical address range three errors
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knowledge about the content recorded. Hence the data type can be retrieved
directly from 15 that knowledge. Alternatively file-system and content
knowledge can be requested from the host system by interaction via the
command interface with the drive. It is notéd that the function of the

6aREMe dladetBdiARUNbASaRd 1b& r%%%ﬁ&!@?ﬂﬁéﬁﬁs%é?@& Rnagement
erformed as a separate defect management process independent of the
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maintaining the defect management information as described above. The
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o various DMAs to get all the blocks. Figure 5A shows a recorded
d&}é'rﬁéﬁfﬁéa%@%@af CSRIYPRSE TR %W&Hﬁ@%ﬁe!ﬁéﬁﬁfﬁﬁ QGRS tﬁle USEF

pRystaRl eddmaecsma@m&srhsrmmmwngoﬁ@mm aenENVIMepace.
‘%h]?s%r?s%rre%% fj t%d t:ﬁ In%) ?} f%(smtlz?ruao o5 ad |£%Srgrngirr§?00nsgnt espite the
corresponds 0 a physica ress range he recording area layout

deféniss distributed defect management areas 51,52. In the physical address

range three efprs 38 shgwaar QRGNS ISHnEBRdIEE ﬁ{a{ﬁ%{géﬁr@%r%%e

remapped to the first defect management area 51 as indicated by arrow 57

thed SRDAECHAEREL %%B@H%C{h'é isde BRARITdRat RodtadsSinpsefect

ar@egﬁaaqarst urdisaieghleyeariaw &ﬁre@p@lrﬂﬁﬁgtmrdce m@na@@rhm &}e@msnemanmd
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gFrevrng R i RS exampewrl causSe three jumps orth to
mewag@nemnarsamlﬁas Nteossséged jothpsangt o&nioelaated@romeabwtmg with the
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host viewpoint. The solution is to assrgn defect management area on defects

wﬁﬁés}oar’éeéru%méﬂ {qeesrdid R %ﬁeth%W%é*f‘é%@ 088 BAhERRhIRBE
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R B e A RS TS ARSI INRR Rragerment
area 61. The second error 55 has now been remapped to the newly created defect
management area 61 as indicated by arrow 62, and the third error 56 has also been remapped
to the new defect management area 61 as indicated by arrow 63.

In an embodiment for large files certain parts of a continuous file are
remapped to certain DMAs. Hence a first logical address range within the continuous data
file is remapped to a first newly created defect management area, while a second (non
overlapping, e.g. contiguous) logical address range within the continuous data file is
remapped to a second newly created defect management area. The DMAS can be retrieved

consecutively during reproducing the respective consecutive logical address ranges.
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DMAs are used in a new way. Instead of using predefined DMAs to place
remapped data in, the DMAs are seen as a reserve pool of non-defective
blocks. If a defect occurs in the user area, this is occupied by a DMA,

thereby effectively exchanging user spac]é”wnh DMA space. This ensures

that the total RMQYHNPAURSS @J%%&%th%@b%ﬁd&%@m%&@mt@é?w%%%@nw
defects. Figure 5B shows an additionally assigned defect management area.
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a
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keﬁalaethﬁreprreeﬂ@rusr BMHAs Heamzar @ém@p@f ﬁrm@ﬁmmeae‘deemarmﬂment

bet en th nt defe pe ﬁ ‘ the size o D
area as.In d af yarrow es con err as also Heen remapped o e new
e predeétined, or may ase de ect parametérs of a'préceding

def&o;llowmgareemrdrerg%rmnmqemm IeerWéiéuﬁ)elnwm@e disationwda ofve dédestt
RaNGeRRE AL AR %AV BaH ARG S&aﬁ?@eﬁ@&&?&&hb‘%&ﬁ@%ﬁ%&ﬂo&@e

additional physical address range and a preceding or following defect

R dehiEIuareA SParfilRSE Fﬁg‘%ﬁﬁ%ﬂﬁ% bty i‘ﬁ‘@l‘é"ﬂe%“t@é Brdsetse the

previous DMA, etc.

Figure 5D shows a defect management area assigned covering two defects.
The recorded data and defects from Fig 5A are assumed, without pre-assigned defect
management areas 51,52. The first error 54 and second defect 55 have been detected, and an
enlarged defect management area 67 has been assigned covering both defects and the
intermediate physical addresses (and intermediate defects, if any). Obviously, if more defects
are detected near the first two, a larger size defect management area covering the group may
be assigned. Hence the size of the defect management area 67 is made dependent on detected
defects to be covered. In the example the third error 56 has been remapped to the newly
created defect management area 67 as indicated by arrow 68. The creation of the enlarged
type of defect management area is made dependent on parameters such as the density of

defects, or the size of the flawed area having an increased defect rate.
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Figure 5C shows delayed assignment of a defect management area. The 10
recorded data and defects from Fig 5A are assumed, without pre-assigned
defect management areas 51,52. The first error 54 and second defect 55
have been detected, but selecting a corfEsponding remapping location has

been postporgdé\s theik s daicstaRabAsdienalideist M@iadSBfYement

area 66 has been assigned to the range of physical addresses starting with
AR SLAIE ORIV RTiBD e Ryl EdLRs S A FDARRSY 4Bi5FESY SrMbvapipal
deﬂappulmg:a}mﬁlfé\@ﬁysmmm@dm@ee wuqzﬁelmbmmacmgmqm@kdnesw@rmrabntal

fRkaA t??e %ffﬁ%f?% M1 [E éjoﬁ? §u£ AT QngTh‘?HQ%%@Jaa £‘Fe%‘°1?yout

orlglnal y coupled to de e Ation 56 18 oW coupl dtoa hew physica
defdnesss dpfegbmrnatamentiasepaysiodhadbyeisal j@@raﬁéﬁmﬂeaﬂeﬁ@@t 70 is detected.

FIRNGES MERs BEBR BRaphiel HShe (Fath o) RREAMARERMERMARREBIGHIBated by

newly created defect management area 66 as indicated by arrow 64, and the
2889ndLerror 55 has also been remapped to the new 20 defect management
area 66 as ircigatesBahawsssirgelaydugitel pleainn otieseandefeah
mAnRRETERL Aeals e dependan Anparamctsce sudh s Aisiance
fife previous e amourit of space’le the prewous the amoun
éifgefistactiviote gieorgitteinave dofet rrmroﬁqergmbaaa Ehiswesatadesieide end of the

ERANAGRR St YA RRINRERANE HROLSMOIIBI R SA P tm?u EOPRARG dG 38Ys

defects from Fig 5A are assumed, without re assigned defect management
aw@@&eﬁwm%%@s‘zﬁéhseeé@aha ?Qﬁqeﬁg@fl’?é%fﬁ'é%ﬁ“&é@efé’{éﬁf or the
anerahurdnbargeer cefecthafinagesigosieded it HaMperetadssitiaed 'DIﬁB/Eaﬁlng)tlon
hoh defeis and he ieimediaie;physigal addresses (and ntrmeiate.m in
deeofuecs | % wous?/ ifmes S are Hetectd N Ihe first v
raﬁg?@pb@@@efam erranag bradaerarenappoe tm@ehevympatﬁ@yleﬁerb@mgﬂgmm.

EP@&“?? e gicaldperrfied ﬂéﬂ%@ﬁé‘}@rﬂbﬁ’w@e&‘%& ARG AERRRMEHIRad-out

detected defects to be covered. In the example the third error 56 has been

feniegseing e sRanRpIdnsial petrse IS8 ment area 67 as indicated by
arrow 68. TheereatipbuphéheteniregesighepeictaefashdprongesasntaaRds

goie flependent P, pRameters such as he den S%% Ofdﬁc?ﬁe%hs s?zre“v“v‘?tﬁaz%%fe
ﬁawe area Havmg an increase dm?ecfl 1 gure
ammumtmgngwywmmmmmm @reeelﬂ ﬂmmaj@m@tmt@rfeaeﬁgan@and

B ShANS, lgﬁggap@p@fﬁﬂ{sa&%@gﬁes and remapped defects in a

conventlonal remapping system. A physical address space 40 is

schematicallytié i &sd1ed Bt éq‘i'Hh‘Jz'i‘) IfRdhedafecs managsiaen jRfermation
lRaipaibcaantRURIM AddirpRdanagstali Bieoregising s setay Py Bicke in@esdes after

%2{2“ HRIRIGINRE BER3ne e AR LSS A AE A BHEOKiAS & logical
addresses in the user data area when an additional DMA is assigned. Only when user data has
already been recorded at a logical address beyond the additional DMA this data needs to be
shifted, or the file management data needs to be adapted to the new logical addresses.
Alternatively offset tables can be maintained for calculating the logical addresses.

In an embodiment a predetermined ratio for defect management space and user
data space is specified in the recording format, e.g. in the defect management information.
When recording has to be started at a new logical address the physical size and ratio of the
preceding recording area are fixed by setting a mapping of the new starting logical address to
a physical address past the fixed area. A mapping table for such areas may be included in the

defect management information.
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The error 70 has been remapped to the (remote) defect management area 52
as indicated by arrow 71. Figure 6B shows assigning an additional physical
address range to an additional defect management area. The recorded data
and defects from Fig 6A are assumed. 1¥PAfter detecting the error 70 a new

defect management @ md? iﬁe%@Fﬁm?:&r@ﬁseéMEd?@m W%H@é%ﬂ&%ﬂdfﬁgﬁ
range for recording the user data file. After the file 53 a free space 75 is

5XeP Ineigait? LA ATIEsth ERNVENR A% B8 RdBIe b ALt GL delsemappggment
spacy dvadl b, vatithesas e tasdi gimat! wprsemmladdnetm titsinyerclddiaanagut a
DMA location. ther sto ion_requires f |

drive or closgtéonmoiﬁgr{ﬁggt on ﬁétﬂ%és f'%w 6 stéw?@wﬁ@gggj%loﬁa} fect
EIROIEOETESIsER IS FepAssHpHLY (6 W@w@wmdrewéméﬁydhmn@gw@nﬂam@a user
agté}%ﬂ @%@Qﬁ&ﬂl@c}éﬁémaﬂﬁe&i@rﬂcﬁ EH@WQQ@ '&%E@ss‘i’b’l@ 18 rtﬁ@%@i’l@)datmg

and read-out for recovering the remapped logical address is reduced. In an
ARl il e AH eSS RPAREIR R Befect management area 52 has been
reduced to amm@mdmwmudefmtbmmgmmemhﬁm@ B@eﬁiycr@dwatagﬁhg the
%es‘fvr#ﬁ SRS e d @ MAN RSN aV| Aigd dslest Mpnaosment area
P

tRe total amount ?user space and de mana egnents Sace temains
tovestiont. Adds tor hee midfanatian a@mmampwu tbsma@lbee@ﬂﬁa@rmglem@nther media
nigraatia r@ﬁ@ﬁﬁﬂi'&ﬁﬂ%éﬁ%@'&%e‘@ isafaniadd pnplRiBRLATAiEAord

addresses to physical addresses after the new DMA. Various options are
PRI GO FORSIARTENEIHER Y HESPRGR FhasT e By RIaTERS QHBFBEE%ESFHOH%@(’
u&amata%eawlpeet@nn@@dlmmw& maa&wmedh@néyemtm apduralitaof such
hl%?n %lf ﬁ%Y t})]eere]fr?e%%rdsed at an09 |Ca||t dedsrceoss b Jithe %JI th nal D
i qata neead {6'Pe "shi 1%3 or'the He QA Tesds

mana emen
elippéeinenteEbyanedog fdicitl Haebuers, and saftaanee And tus sespias r@aanbenay be

regiENaIRath{Ah e AAGHARROING Iaise! lﬁ\ﬂﬂ{&sﬁ%ssc%é‘ﬂf‘%ﬁ@ t?ﬁ\?@ﬁ‘ﬁ%ﬂtné‘not limited to

redetermined ratio for defect management space and user 30 data space |s

Radimetie P@Eé‘i‘&lh‘d%@ﬂﬁﬁ‘dﬂ%'@eﬁ‘i*}ﬁédcféffé%t%&@%?e?ﬁq \orpf
heryeeeriiagdnasdo be started at a new logical address the physical size
and ratio of the preceding recording area are fixed by setting a mapping of
the new starting logical address to a physical address past the fixed area. A
mapping table for such areas may be included in the defect management
information. 15 In an embodiment the recording area is subdivided in zones
each having a fixed logical starting address. Each zone may have a fixed
amount of defect management

mven{VIon may
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space available, which can be assigned to physical addresses during use of
that zone. It is noted that by removing (part of) a DMA from the available total
defect 5 management space is a possibilai;% to create some free space (for
the drive system data or user data) at a desired location at a medium. If the
shagf/fas to be accessible for the user updating of the logical address
space is required. Although the invention has been explained mainly by
embodiments using the CD, similar embodiments like DVD or BD having
defect management can apply the 10 invention. Also for the information
carrier an optical disc has been described, but other media such as a
magnetic hard disc can be used. It is noted, that in this document the word
~comprising' does not exclude the presence qf gther elements or steps than
those listed are ThoWEI A0 IMOHBRB S AR TR R L ol
thwipresemesesf a plurality of such elements, that any reference signs do not
limit the, Seape Gl S3)Ms Ll MYRDIPDPIAY ohe Pe IRRIEE e B ting
means of both hardware and software, and that several ‘means' may be
represERtEHBPEH'same item of hardware. Further, the scope of the
inventigshtfo Nl iteo) for toptriMingdimaitts dmacthyNBdaURY dien HREHARASYsIcal
and e'\\/%{g novel feature or combilnation of features described above. 16
CLAIMS: T.Sﬁgm:eetrﬁ?hé eo?aﬂ%@ intotatoh i Bocks having logical
addressigessihicmeals/(8t) donandetngribedodiod addmases 22 fibe physichingldresses
marks I {£acs/Qn i desarabcar HRELRRIBSEALAT. R BiRERaYion. 5 - control

means (20) for controlling the recording by locating each block at a pgysical
S

addre<STACHHRANRASKIIHTEIAEGINOR AL ARG 2Bl AIRIS G enibadeTesh )

for trangiatigehiéin iemieadradresses: intpdheRhYsiea) @rgkasserl andeyice
versa in dependgg?ce of defect management iglfé‘) mation, - defe

anagemant THGEIE (335 SR T 8 SO AT oaratie 10
mainaigenoéadsigfonenatib physidelfeddnessesag divse parér edthotratictoet deakcameieser

%&gﬁ%&@%@%ﬁ@%@%ﬁﬂgﬁg‘?Wkgc%ﬁﬁi Q‘EE%PHQ{PJEPE%@E# ct

resses In first parts of the track to at

[BARISE i SEraTiatd HieeeTaridnaaausmeAvonpRYICAF ke s¥BaPRIngpiEnation
PRI ratdithgaReicananaeememiIf aRppane WsnJstarbaRRaeRmetg a

icpef e[:rtnt%tzilonrélitrégrllgt%iBﬁyrs?(gsﬁaé)o%irggs imgrcigf%gp r%anagement area, and
- assignment means (34) for adapting the assignment information by assigning an
additional physical address range to an additional defect management area,
characterized in that the assignment means (34) are arranged for adapting the location

of the additional defect management area to a detected defect.

2. Device as claimed in claim 1, wherein the assignment means (34) are for

assigning the additional physical address range including the detected defect.

3. Device as claimed in claim 1, wherein the assignment means (34) are for
assigning the additional physical address range having a predefined size, or a size based on
defect parameters of a preceding or following recording area, in particular the amount and

distribution of defect management areas already assigned, the amount of user area between
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15 indicative for translating a logical address initially mapped to a physical
address exhibiting a defect to an alternate physical address in a defect
management area, and - assignment means (34) for adapting the assignment
information by assigning an additional pfysical address range to an
m&&ﬂéhﬁeﬁﬁﬁi&m@ﬁ%%ﬁéa EJ%@&&H&B?%QIHMH@H&*P&%ﬁM@WE area,
means (}?f’;?i are arranged for adapting the location 20 of the additional defect
ANdfRL GErsRie d7E5t0 a detected defect. 2. Device as claimed in claim 1,
wherein the assignment means (34) are for assigning the additional physical
daress randsauicln e detesind dalee AR DaviEs Andama
, Wherein the assignment means (34) are for assigning the additiona
pINaI BdddskidonahgeyRigelag ey sehekadinire siae Hdidngaidersia firsfdetected
SRS RES R R RIGSLIIRG AN IPIRWINGIESCIGIRGCR IR B PARIG RIS cond
amount and distribution of defect management areas already assigned, the
er area between 17 the additional physical address range and a
preceding or following defect management area, and/or detected defects. 4.
evice as clfgmed in claim a,,.w erei thﬁa ass'@nment means 534 e fo; 5
S evice.as Clatimied il Clainy L Wiereitl te asstanment means 3%5 are for
assigning the additional physical address range havimg a size including a
RsaignEndithe ddtitineel nivyficsd, adldespradad et tenpe fadtyaisdl aediebp/isiealart of the
AddresRs ﬁy%@gﬁé&% fiEsiand SRR G%ﬁ&eé?éﬁdlﬁj%g%u Rr BB WS &She track
claimedin claim_ 1, wh

) I, wherein the assignment means (34) are for 10 assigning
f5¢ng 4d6e ARAGSHY eS8 HEREX Gnge to a range of physical address in a part
of the track originally assigned to the at least one user data area, in

particular the gt ofthe rack belng.a s spage l he.ssrdata area.
evice as clalmeaeln Claim 1, W(hereirf W1e c?ewce comprlseg COI’]tIgUO%S Li%
recuiciigielectiotioreane 3 (B3)clortingte stiries afddnes bavimcksandivimyslogical

COMUBUAHG ROHAL AR BRIRR SOnBR SEFREARA Bhis Al ERRREUAGe, and

allocated physical address range, and the assignment means (34) are for

assigning théSRSHBIBEPIRRICa (SR dre de" denigung ihs @ddifianalipytical address
pitysicalsaidressisange pRicalRavies ahghaimed in claim 6, wherein the
contiguous recording detection means (33) are for detecting a continuous
recordings indicator in a recording command, or for detecting the series of
Blocks repredeavigepsaddimetei inflaim &tivheiaiptidi cotdigvide cedordngdeiont oy
fReeigsying il SsLaRy NIBRMARR fatrRrRstingdet g ReBRRBIBIARR, or
for detecting the series of blocks representing real-time information, in particular video
information, or for detecting file system information for detecting that the series of blocks

constitute a file.

8. Method of recording of information in blocks having logical addresses located
at a physical address in a track on a record carrier,
- the logical addresses corresponding to physical addresses in dependence of defect
management information,
- defects being detected and the defect management information being maintained in
defect management areas on the record carrier, and
- the defect management information including assignment information indicative of
assignment of physical addresses in first parts of the track to at least one user data

area, and assignment of physical addresses in second parts of the track to defect
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constitute a file. 25 8. Method of recording of information in blocks having
logical addresses located at a physical address in a track on a record carrier,
- the logical addresses corresponding to physical addresses in dependence
of defect management information, 30 - tfefects being detected and the

defect maRgaRIeRtIRIQRNalioRReiRkMaIERRddMARIHINAMIEMSRing

areas on the recard carrier, and - the defect management information )
includiHYCALeHpHAEHYS IAGTaR RitNe Adoei &Y adetshinitiathnpestig a physical
addressRriseds Exaitdntsaafefbet trakaleeaiate @ty sing adregdaten defeat manchgement
assigngrl]eeant of physical addresses in second parts of the track to defect 18
management areas, and the defect management information including
remapping itiflomestsicimaneistnge for translating a logical address initially
mapp%iﬁtﬁ‘iﬁh)ésd%n?f%ﬂ{‘?%ﬁfﬁﬂiBH'Esga@sib‘#i‘ﬁStaWaﬁﬂiﬁ&%rﬁﬁ‘fsi%QVﬁ%’éss

address in a defect management area, 5 the method comprising - adapting
the asé?@ﬁﬁ?@ﬁf‘iﬁqgﬁwaﬁba?%ﬁtég@?agﬁﬁﬁ’ﬁﬁrﬁﬂditional physical address
chagscter apctndiianakdetanidranagananiapia thanetivizecthe Hualitibaal
misihed semprisee adaping e acafion of the addiional defect
manageme% arealo a detec eé efect. 10 9. Computer program product for

recording of information, which program is operative to cause a processor to

perform the methadeAsBlaIREddBLEIEER Beording of information, which program is

operative to cause a processor to perform the method as claimed in claim 8.





