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Devi ce and nethod for recording information The
invention relates to a device for recording
w0 ndosnossbt on. The invention further rel ates torPer/m0ouik178
of recording of informationl. The invention further
relates to a conputer program product for recordi ng of
information. The invention relates to the field of
def ect nagenent ..i n. rdj ng systens, and in
Deyge ?‘}déﬁfrqg? &6 rEeg m{r;r'gl%g%(gfnent when conti nuously
recording real-tinme information such as video. A
devi ce and nethod for recording information on a
record carrier are known from US 5, 956, 309. The
apparatus has recording nmeans for recording the
information in information bl ocks having | ogica
addresses on an optical disc in a track at all ocated
physi calradelBa5eR1atdhe aldetbs fh radfigspesmagast i tute a
conti guous storage space. In practice, the record
carri er Theyinextivhiurthdotlatssiteemsthog of gfcording af infermatiop.
particul.ar .a def egt ' :
B & spddiein B il SR oA beraft R COE S of
inférdagiedl by product flaws, scratches, dust,

fingerprints, etc. Initial f.ore any user dat

recor dediedbieebpS e efreidbel SRa RRrirh 3k dut Bpems
and®hn FRIERE to/ @168 GlaffgenRhEwWharBavashoul Fedosdindieabing piforgnation

the affected physical addresses based on a (primary)

suches &ideot abl e, a process usually called slipping. In
the event of defects detected during use of the record
carrier, logical addresses assigned to defective
physi cal addresses are assigned to different physica

addresses .in a_defec ; Vi d carri kn
(seconda ﬂfwg%lgg?gﬁé%ﬂgggg pﬁ%%§§@%%¥U% %C%éfﬁggrée .me
frohEUR P P5630QITHeiappastus kysl rawedieg meaRdimrepondingi the infumetien in

. a perf ce.penal ty .as renappi i ntr.od .

infisiad Rlookr havis TPQea Ry okl onop! SR arigpytd physica

ad @t &KY Thé NMghoal sddbssesaobstR@Ss g icbhtjzuahsaomgadedl fn practice, the record
rotational speed adjustpment and rotation delar S

|
catrighiay erdrlait defpriivs gamerfthe racks MR QUL 28RSV § blgek to be
recg}’cf‘eﬁ af Qgpset:ﬁitc%yﬁ@ﬁ QHALRITIRE Be it Qs FRhi ©€ chusBPbyBroduct flaws,

I stances. A problemof the known systemis that when

scratcbe fwss foigetpkiotkec. Igitinly. beforewrusetdathitreqosdedadaferisrge
conti nuous. r & by skippine th
ooRS DYl LR AL by oy A

affosted plopealarddresses bdefleat (pamanyg defhdt tzhle aprodessisualigalled

.recordi.ng and_.r.eproduci ngt he contj .
Sl i e R G SO HEcupt 1 e oo e opd AR 18%fcel addrosses
asdifiRd 4eiEdtivEPARIQIBMresdésL@S assighed ® differohy phgticadhddrbmes ina
invention to provide a systemf recordin nd .
defegiyPenagemeRy arsanat hitesrany) e tadie P@F%F%Sdlsgﬂiarsﬁaﬁ%ﬂ remapping or
linBH4ERSRERnt. YRnhFpih & e HRYs b BefHTRHES pedblty 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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junps to renote physical addresses due to defects. For
this purpose in accordance with a first aspect of the

w0 pwsfoseen t he device for recordi ng informati oPCT/IB2004/051178
bl ocks havi ng | ogi cal addresses conprises recording
means for recording marks in a track on a record
carrier representing the information, control neans

for .controlli t he recording. .by.|l ocati eac C
thegoniiighy binasF Bt addrRe e e R R Bl PR e
ma@F¥enbaBg. addr essi ng neans for translating the

| ogi cal addresses into the physical addresses and vice

versa in dependence of defect nanagenent information,

def ect managenent neans for detecting defects and

mai ntai ni ng the defect managenent information in

def ect nhirteayenbisst of:the lnyewfipntta gravidedrsystemipy wpordinggnd
w5 i FPAARRIRA) B S DO RSB e oo
jurahtto esBaas physidal adtrespasrdus toflefedie track to at | east one

user dat ea, and assi gnnent, of. physi .

in secon@orgglrs plrpgie ipRgeqroansy Wit 2 f gggecﬁ(gflﬁg‘ggﬂéﬁf&%ﬁe device
forde&R8ing &iTernidien debloeks Having degidn hddress ey ovadprisds recueding inegns for

remappi ng.information indicative for trapslating a R
reqopting BT AR Bk o Keped | cHTivFBETCTGE éheplﬁg’g‘iﬂe%?m SofioLggans for
coft¥dHit dhk %oﬂlir%eé}ﬁl%tzatﬁlg cidh Bb&edt Aph§sitd ¥&drésdlin 8ddFa€B She control

In a defect mandagenent area, and assignnment neans for |
meadapimisingrddessingmpangtor tremsleting the dpgicel addsessesdniodhephysical

e ed .def ect. i.gni it i

RS Mo e el i el
mdnhgenaat inearerfat deidvyisg defects dtt msintairangythe defettmganagement information

. Startin hysi cal dress, near th te .
in BP PR R D SE TT EEBRUAE (i FortG R oy
indhiding M¥RAe Infohaatioatihdidatnk of esndiengofghysicd] addratseoin first parts
in bl ocks having | ogi cal addresses | gcgt ed a(; a . d
of Hiyieack 1 atdendh Qe dseriatp Ay, ARd BISAMPY S PRY LI PYRFSseyipgecon
paht98t hatrad A RREERARIEN SR RRAS 20 tHeQleRldY BbSeabmasidh &R RN
i n dependence of derect managenent i nfornmation

inolledieg Temapping inferanasien indlictive {5 &rapiatingta lagipal gddness initially mapped

. : . c i . . . -
B e i
managamenh ticarand psdigndienymassifgnadepting thé essigamenfinformation in

i ndi cati.ve, of si gnment. of physi.cal r '
e e e
adaitiefal daif’d:dt rﬁaﬁggﬂﬂE ateapthe pidisormbphyaitdl @idsssrange Baggalstarting

parts the track t ef ect managenent areas, and the
phﬁ%?aééfi‘%ﬁ%ﬁ’é@reth% ?teqt?ff%?%ﬂ on including remappi ng

i nf or mat FeNnthispdigesd iniecdr@dnck Sl s8édndGspect G3h€ Rivention the
address initially mapped to a physical address

mesladd ofi re¢ording oflsfobmanarbiarplesks Biing logisahasresies lnsaied aka plysical
adgrggsqu%c&acﬂgﬂg SR o @ e 1 Jgpﬁ%cﬁﬁes%]ﬁgégofd?&né ht?phgsical

I gnnent | n?or mation I n %Zpen ence O et.ec e
addebses in depemieniepfidefpcmaregdinentoniatmytopsdefedts bedel @aderted and the
de%gﬂﬁ%g?agggl?&aﬁ{}grlpé:tg%%ae%ngdrgigt%}ne mnc?ege%%%ag%ﬁl%ﬁt’ aretbzg%n 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
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address range having a starting physical address near
the detected defect. The nmeasures according to the
w0 poososeen have the effect that the anmpbunt andPCDTEN04051178
of defect managenent areas 3s adapted to actua
defects detected during recording of the record
carrier. This has the advantage t hat defects, once

tected, . j
o SR PR i P R OB o Rt Hg e
assih@¢htlinfgmatisieihelkperntanage relstectad défed:trbytahsagmng: amaddytidnel
ng the defegct. at ocation close

PhYSGRLLLFO8 9K 4 St iaap BT RRHEE POy ok A plyvsica

ad&éﬁsxaﬂge WR$in T%@ staffidl phg Q2 GHATRNRYEHE BétetE EaFedl €
requi red e invention is also based on the follow ng

r ecogni tThrmeasyiies pegprdingr te desinyentign havedhe efifet fhapihe ﬁHVunt and
locgﬁeo &tcﬁf’etc?% ?aggfngﬁ% £ &5 %ﬁ% h@ t@&%aWeQ? dé’t@cgé(ﬁ&ﬁfn?%doﬂdmg of

results in skipping
thedeéoe«t teemexaﬂ‘hlls heaths |agvuntvge hat défogs, oare datiedtass aredocally
ef ect X
P B G LG TRUE B BERT e
d:mﬂlag £defadttn@aydnhdnt m@a isthe vidaiig fblaemapmng the dafest aguartmanon

| ogi cal to ph dr ess n
cloge i jecive BELTON BT ieTie g™ B Tie STIRd AN gl detet
nmg Aeasdreybpsef ore often omtted, and defects
det ected Iater will be dealt with by remappin '

r ecor di nbhetingention i alepdrased omitin Alondhg reegan 91%%%@%,“ ona
recoft] Shrd} n[I TRARERGd ?jﬁtfn?%:fonﬂgwiﬁ% EﬁLmQﬁgé Fe%ﬁ?e?edtlﬁ aQBhRE defect

rranagerren ar eas. nvent ave seen
list; evichpésulfs Teskifpingatvoidfeds, and sassigrng alt @awele@gidwses following a

de%gtf gm ¢ al | g as &r% tl)e%Qn U%%O%‘?/%b@ﬂl% nlLIeﬂc@ 1‘tl'}:':e: aﬂ\}?x&}d&? ﬁ%ffﬁétrhst cannot

areas.” Hence an ‘area
be Apdaal Hiewivriting @sa date dechuvd thb assignatenoéf ldgita ¢¢ physical addresses
nagenment areas, whereas a substantially f.law ess . d
wonfebegie. FORYES SEHRE TSR, R mﬁl&?&%@%&ﬁ@ﬁéﬂ?summ an
the@éf@@%ﬂeﬂ— Ringttddaagnd dgectticdtcagaed Wt betdelt S/ith @gﬁnappmg During
acity of the record carrier will not be reduge g
ect physical

recpBinp e | gua defsednategaednt HsiPadIRaYitY talyeRgempppiagde
ad@rggggtorﬂé@c% f?lfanetglaﬁlegtea\‘éa‘% eriefvefls BRIt QNthAGEak dtginfgcan be

nmeans are or record I Ng t he end pOI‘tI onin a f ect
avwdah@amast raql@ad by dyrparieally @dapting rtheaasygm@mé igfefnaation for defect

maga%eéx%gpe S an‘t anI al%ashabﬁg n]izﬂgu F1eg 13%9 a&v@t@tzd Rfﬂh)ﬂ I@c of defect

or retrieving t
mahagdnesit abasdvhedess a d;u’msmwély‘dtawme atea efill bine aghdyva menlmhel of defect

si gnment ans e.fo n the addi N
R OL St R B0 T AR RE PR TR GAPHS BRELL pL® At gorer will
nobbtereligtetl e f&%s@l%ﬁingmefecﬂﬁa@g&ﬁ&ﬁ@teaﬁm nagenent area

havi ng physical addresses covering the defect, the

| ogi cal Hoaresbodingngpiihe dovicRisp t%“ﬂ?fh%?eorfigﬁg%eaat gre for
reé%gd% ik ehée goﬁleg?n PgHed? %ﬁbé‘eﬁtem@&gi %ﬁarﬁémﬁqn a-Efi'l'g& Bt

eadvant a at no renmap IS reqg ui red or t he
manegginesait atgaldrhdsleas dirg agiwmaage;t @@mtyezsfp@giel Byhgtan@al 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
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t he physical address having the defect. In an

enbodi nent of the device the assignnent neans are for
was®sgosenyy t he addi ti onal physical address ranPeT/IB2o04EH1178

a predefined size, or a size based on defect

paranmeters of a preceding or follow ng recording area,

in particular the anobunt and distribution of defect

t | read . .
oGR8 30T 7 o Ry Bt o
thefphiysiesledtfes lmvlnfgahé daftong def ect managenent ar ea,

and/ or detect defec Thi s, has. t he advant a
the si zelNERPROEAES P{fﬁﬁl g?vé?entfl?l B D PERIHS o &e3Ehing the

adfiB6&41 FhiGoal QJ&&E 14128 Ghvih € @ bie@EFinell lsizk SorRGiRMbatddadn deﬂ&t

size may be fixed or may depend in, a prescribed way
payspstias ofperreqsding s fallosving weortiﬁlé aFsginrartisy ey thegwmougy ané}
SR AR PR SR b
thedadslitranbhphysmalcaﬂdrdwfrenge amdraa:gmélng onfodlawing defegtinanagement area,
o REAFI G 8 BB LA s
nttlféi‘re\imﬁin@fbﬂna@ﬁpebifﬁaﬂitﬁwltdeﬁcﬁed thaanhagleermay baffiged od ma)ad‘epend in

enbodlnent of evice t SSi gnrent. neans
a paessTIpe Wy %@e%@rﬁ P%FH‘QFteEHﬁ? alaﬂaﬁa&a%sg% ?%Sﬁge 1’?861?{?&
mahagdrd&it Hea URBHutibNEdhbEE NltedndtiveStthdlaieshad adgfi@rto.a dstribution
second detected defect and the physical addresses

of el iansnageraert rest aleendy 3iEBed) Ol BF ALERI JERELTIVARN, suckgs the
VR iefiShiy bOREheW RS ed R t
ﬁlﬁ% e%%g%@&ﬁ%ﬁgﬁcgﬁnaﬂ %%@?arﬁéasn agerrelnt itt}é\r ea, wher g as nasemen
ardahe |nterned|ate addresses are still available for
remappi n oth def 0d] . .
device t g e g &t t?IF §l %‘;slceg@ﬁ Gquou egF @é%ng (rlﬁt 1kr(}g assigning the
addigibadl tph@sﬂcdkﬁﬁﬁﬁssfrzﬁfge (ﬂetrlﬁg t lslzg a‘ale& irickelingfa ﬁnis%kfs:ted defect, a

avin contin | Qgi.c dd r eto
sef D IS Agfost Ape O ergreSet DR n A RL Sontfetseled
defe@NABis A thelall@ar@ins itihh BEBASt ERATe @/l Rali®s adsSIveRdNG atshigle defect
addi ti onal physical address range outside t

maglapespent é@a,p\ﬁ%¢a§ the igiegpediate a@ﬂ{@sges g ﬁélba\taﬁé‘tna &rirgmgapping other
defiglsects the type of data that is recorded, and, if
conti nuous, prevents that the new defect nmanagenent
area ass Irgane@nhwlmm ofihdidevienthe dpﬁ%mmrlsaﬂ@m@glsows egeding
erru t | | [
lhegéoq eans ns (\)/ra<£e ec lég ? %é%{eg @g@%%%r}% n %ﬁcgfé g?:gl %déﬁFQﬁgrange to
beGegvirdedln u&oﬂa:fpandlsg sltvicated pinesicatladelyesp vamge, ragd #erassignment means

ipterrupti fec a Fur
areeﬁ)ﬁ BHsreEd tgg g I@a{,@‘ﬁlsp S%I@B%%%l%ﬁ?e %’f’ gp%%lteflﬁhgsmal address
ra@ROHetR8ke dSRRUefcRithd thpe bitae thitdfredbided bad AP patti@abus, prevents
from and el uci dated further Mﬁth reference to

that fhsorfvhelafecs masagemeReaehyssigasd Brtheadditigna I?hé(S'PﬁleadHreSS range
mtfeﬁllf)tQYHerhglocated 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.
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description and with reference to the acconpanying
drawi ngs, in which Figure la shows a record carrier

W@ e@p/ovdeey) , Figure Ib shows a record carrier PCT/B904/051178
section), Figure 2 shows a ¥ecording device, Figure 3
shows remappi ng of defective |ocations, Figure 4 shows
a def ect rmnagemsnt | ayout having distributed defect

manage t A [
I A T R T
furthel @it m@feﬂeﬁfaﬁ plederhiaglirnaits Mdﬁl&ﬂwswdymf axaople énthe deikiwing

remappi ng s em Figure 5B sho an addltl nal |y
desgapfiephang @ CIFE 8&%%?{1*93?36% é’%‘“ghoms

del ayed ﬁg&ﬂega@ﬁmsMec@d@afr@p&omeagenent area, Figure
5D shows a defect managenent area assnigned covering

two def el@ggre lpisheivea wea sigics £4p§iEHgPlanges of

physi cal g r iggenagenent area, Fi gure
6A shows |288'r§§‘37£9 yS| cagle& g:dr esses and remapped

defects Flgura 3cshnwe ramappiak of émgpfied@c@y@b em and Figure
6B sh OWSE AR I4gsgxlo?v? 8§afl’ec adi t ne%t l%gé{tsﬂa‘\;?-gar WreSdefect

range to gHre genen
mdaddédnRaPaess, Ng el ements in d| ffer ent Figures have
i dentical. refer encg numeral s.. urgfel a s

i oo & gtiercibgns ALy arsieTig s el Trpagiest oy o

central 1@,@ sk0shohR@ rédoftfeld fe ardereM@piddgodies hiidreReih a
the series of (to be) recorded marks representing

Comwtlb@nﬁéfqn%ﬂﬁpmlg§y9é?maanged in accordance with a spiral
pattern pf utteUS@ ol Qﬁ%&&lﬁ%ﬂaﬂg a lr&%é& ABfeb@hink g R bieg)

tracks oncan |n Ormat fon layer. The record carrier may
be opti cﬁllglny: 5Cesdab Idel,ay‘t;baSBlemnem of pdefsel mafiagemeniaAahas

2" ecor copps T YRV Rlepob ERRARPRAG Sl IR 68 o,

ver si onsFighrel@4hows assipnass dBvias Rfphyivel adueesk togmdedam sianggement
writable optical disc using blue |asers, called
a'@ u-ray Disc (BD). Further details about the DVD disc

can be fpupg 6A0sHoMsQE hiziddhadfdsseslatd remapp¥dDdefects in a
Read-Only Disc - (1997 '?helnformatlonls

copsptiernd FNAPPg Sy Fiem; #for mati on | ayer by recording
optical I ¥ %ﬁ;e%‘ﬁ W8 SR A ARbiohGhl5i8a l‘$1dd1€ss§l‘ange to an

crystall1 e or anorphous marks in phase change
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
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material. The track 9 on the recordable type of record

carrier is indicated by a pre-enbossed track structure
w@e@sioasse2z dur i ng manuf acture of the bl ank recoPdI/IB2004/051178

carrier. The track structure is constituted, for

exanpl e, by a pregroove 14 in Figure Ib which enables

a read/mwite head to follow the track during scanning.

ccpriap iy TRt 1 ERyRY Ll Aokl HAHR R E Bhaoge

mdtdtRl. IThe &htloN o thelbdordablf typerbfaecord carrier iv sndidakod byal predmbossed

i nformation, bl gcks osi i nfor t
traglp BRI POy KEh AP THGRR o1 P e AP it T iR Spyeture i
coﬁ'd'c'iﬁﬂed ﬁfr%&%%l'eocﬂl abf)l‘égtkﬁve El AU gure Db Wvhich eSS 8/ ki@ head to
t aken "al on line b-b of the record carrier 11 of

folidvethe see dlamge%cwim The: trgghi sEHOtHre GoRpEisesROSITIoR infeimagip

1n&t?du#é Pl 1c‘§1 %cglré%sﬁ; sSoPIidicAnd @Y Hcatiéh é‘ﬂ%l@ of information,
CLive e protective |ayer

usmmanezisnﬁ)rrhamuﬂdoclsuﬂm froaitien hra”ymratloﬁ mclleizamﬂcé)éaanhrpnlzmg

ayer at a 0.6 nmm substrat
1n%%%E§ﬂFﬁFEHE “§u8§?Féngn? n ‘%ﬁhls bonded to thera ©
back Si dlglgtnlaelibeeﬁ crol'ilﬁ:cﬁﬁr?egk@ﬂal@aghm itay bdbeofi |thrq:tieem'é nireier 11 of
as an .indentation or an elevation_of th trat
theigeiAably typgyin ydich afEnsparent sysEE 1 v wavsd T 5 33%82‘1"?% layer 16

and YpERLERIL DYSr 17T TRe pRERIITe Bt 178hayldbnipbisé Bflﬁ'ﬂﬁﬁdlbﬁt@cfte layer, for
carrying digital information in blocks under cont

exarhplg a$ inl RVRavhegethe necordjag laysr i 0-6ima sHbsiram al?ﬁb%/fuﬂher substrate
of 0RGhiMqEuds gl@ fo %ﬁadk%(fy HBELOTnd }%}I %‘% VO Miflemented as an

reproduced contl nuous I'n par Par i nfornation
indeafatios endn eleyatip df the Isg’osafaic d 8 evhteriai o anie vwtetiphgopastydeviating
standardi zed format |i ke MPEQ. Figure 2 shows a
frgm, B39O 8% i ce for writing information on a record

carrier THe @tord chiriee 1 Wiiatanded fuwr datrgbigeligital infervaatiorainl tdocks

for ex le CD-R or CD-RW ar DVD+RW or h [
g RN g I PR e BE G TR Boran ke b tihe °°
mﬁ)ﬁﬁeﬁ{én‘w bé fk%ofd@&: Qﬁcﬂre?ﬁfdﬁée@rcoﬁﬂiﬁtﬁhslﬁﬁﬁ particilat wd@mation
drive unit 21 for rotating the record._carrier

represgatizdisiiallyeareded ides apeding ) g yandasized dpynat ke MPRG2.
posi ti onpg NG RE %%c%?mhg‘dévtﬂ,% fBlthﬁillg ﬁiﬂﬁfrﬁﬁﬁbrp& PRcbldQarrier

track, and a control unit  20. The head ri ses an
1ok ity wiggisis evritalfle ar feronimble )fpleemmpleg@ﬂéi ait Cﬁg or DVD+RW or

Blﬁgljﬁ%tgglg%] g%?g\mde w?ﬁj %%grgbn&%a%ggg)ﬁ ggaﬁquﬁlg él&eedr%ﬁ%ﬁttﬁ‘e record carrier
whieH eam tincdiielaadve vaft 21 Her rbtaumg the caord earcierMiea headi2dt & on

beam 24 ener at.ed dj at|i .e. g.
popomns b e for P orIE et BF hifg o DR giRefon, fy thg rack
anfl QeHSkd) 9nR D UBHelead 02 cémp’ﬁsegart SRichlgstemat atkhewn type for

radi ati on beam 24 al o the optical axis_of said be

geasrating 4 Iiad@t@rhbeaaft%&ltléﬁd thiough ngaloﬂgmm%?ﬂcwdtt% r%d&élen spot 23
n_zlaﬁcrdcﬂ ofthle 3o hath 8kt bPMe PRt B rEe NTIRS ra&iﬁtl&ﬂ"’lﬁ‘eaﬁlr@lqg Fenerated

racki ng actuator may conprise coils for radial
byrrredintjorasvurset ¢.g.al lassr divdmt Therhead 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
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may alternatively be arranged for changing the angle
of a reflecting elenent. For witing information the

w0 agsamoseen is controlled to create optically de¢rt2abl/E1178
marks in the recording |ayet. The marks may be in any
optically readable form e.g. in the formof areas
with areflection coefficient different fromtheir

refieg{iépocgoggtl&n%l? ’dg"f)el?etd@ %rggld%?\qggugroruﬁélo b sd Ioglg neH \X)E?Itl ?Jcbl%lr% inm materials

sudhadsiilyefallay 6aphast thange gbtedall o0 tinf foﬂ’a@lﬁ erteaszwtth edirection of
di fferent fro their surr%ﬁndl

oG RGPS A PR AT Bhs S b GO R masRgioptioa

ma"téfé'l 3ok Eé&dﬁqgftﬁeelﬁaﬁﬁbrbaéﬂédi&i byndhe ﬁﬂi&txﬁ@hn el defected by a detector
detected by a detector of a usual

of p gaal foedraatfourre@drani dioden in the h%ﬁdﬁé g b%enﬁ@%és afsad giegal and

l
m&h%flgfggét%ags.?ggﬁ%ﬁég%c% %‘gér%?crl g rf&gl?‘lg% gi‘r&cgol%'l Fd c@ntrolling
said oratkiog hm&@cmgjactuamk |Tr1ng r@ldctlg‘nebla prasgssad byeerd percesting unit 30

read f
orh 58 955l EIGERRDES. A0 PO RE MR
infokthfdieh. Métick rétlevigd meaisdort ﬂéa:hhg’lfntﬁdfrﬂ‘ﬁtwmim.cluldle theelrive unit 21, the
heéq? i&r, Iélsq\%ﬂg 10g1§12 ?.I?lﬁ fgg Fs} %g!? g | m;sgtggsrrll?r{r% ﬁ)ﬂ I’Ijhggt%yﬁq%teco%mses write
pr(ﬂ:@gjslﬁglﬁed'ng?(g REREEHSthE th f‘infor&@tmnﬁ'@%eﬂﬁﬂﬂe(é&v&@ B13hAISE8rive the
wite processi ng neans rocessi ng the |nput
headh?% myheahi ragans eorgnmﬁéraat(@pt@n inpat @11@%73 png & foymptis 289ad a
o 5 UL ORI, S SR A e
onvhd ﬂe?ang caqpier. dthe oxrksrrae Rxmccéby earstdf e sphe23 genorated tqndhﬁ
ar e r med n the arr |
re%)g}(ﬁﬂ%gﬁgr i3 garg r%lto glgaro &net?cergdlzggr% @alrﬂz é‘%ﬂga a%rrfﬁcgie
Dibial ellﬁtla\lé ?oﬂéﬂ en hltﬁam&dca}ﬁetedoemﬂmgrmg lpmdleﬁne’daidtaafbrrm’i Writing and
usua ro aser. di ode ata.li tore
readiie ofdRiopERIIOR PY rordiaB R AP ¢ %ksaarﬁrfga’éﬁl??; gREcEee i and

chiiffe1®dingWhiek hROvAPEhFw@ad itthr .ol fibARBCDAA DAD system.
recordi ng on optical disks and formattln%g error
|e

correct i hbe eanrobHiiAdp comgrtag viapoaoldmes dR(ete: R AYGHEM by, to said
1nI§LE %ni@g% fofdlter 28 A8 hiGudR BN tpé/ga&b%c@{%ngmﬁ 3@0£Hdrt9 khe drive

I's connected via control Iines
unﬂ)Zslt mhtbmpqslticmlmn@t 25nPlest camtriot urdt720 goprnriaes @ntrszlsn@hm, for

tother [
oxpRatt g Siopfiteisb ¢ Pl aRE SRR s, rop eystRe e
pr@déﬂﬁx’élﬁhnd.lﬁﬁhétloaﬁ) a@ondiid ke noeattionlas descabid ejgw.flde control unit 20
€ a, Im CcrqQprocessor nenory and contro
%Q”‘FQG Fﬁ&?ﬁ§ﬁ&‘?ﬁ@“ﬁﬂ€@§%ﬁ?g§l%nd functi ons
accor di ngy dlerhddAirhdhy BRtrbRdiAS dE\RGCE b iReago sl wh oflyge.g. an optical
control unit 20 may al so be inplenmented as a state

digpetiye fier usp i Bepnepugdry Bl qoatrol yait9 s asaee i onppicate with a
prSC%gﬁﬁﬁ%LnQEé’llgﬁchnﬁau?er% QLAIG SXaHNARE |1Merf§:e Dighhl data is

rive se in a conmputer. The contro
muarfactedmthes%matt@n@eajldttbe medrmmﬁs@mgelnww [irgetlyr ocessi ng

unit in he h st,.conput er. s V
"t or f aclt SgtaradRe R Ak & Sptaniept Aefoample
vidéd raduildihg @pp’a@ftﬁ’s fof &Qﬁﬁrﬁbﬁl@e.ﬂhetcoﬁ@oldxnrtéot dryan 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
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In an enbodi nent the device is arranged as a stand
al one unit, for exanple a video recording apparat us
wo orosoassszner use. The control unit 20, or an PCT/IB2004/051178
addi ti onal host control uni& included in the device,
is arranged to be controlled directly by the user, and
to performthe functions of the file managenent
on S o B YL S5t HEP PREIS B0 B s e o
ex#thple dédcfibed e sudinfnOW a8/ 160 1 4-5A Ip@PeRe hd46d), and fdreiden fruthe MPEG2

uni 7,. which conpri se.conpressi gn nea or .. .
et el P 2 LB PG FOLS S A8 1 PR aortion, which
areflaSieliab tHeTSAMELTS e Add ipRickisdRAUNitS0i haothpEiedpiiRBRia0fio

means are for exanple described for audio in WO
andjgy videpdrepding pMI- 16452), and for video in the MPEQ

st andar dyp TRE, AAPYS isUBE dadaf RMBEERRLsd DAY MIRAELHG the

video to units of information, which are passed to the
dathacemding to B8 recPhing fordatpe.g dysaiding etai corgotiomgoded thirGls e

i.tabl e

. .S audi g and/ id ' i4S. .

oo Ry P 20 R RS b i e o

inchiiihesyacigtoRiging pettaad ia themodulatad signalt Tie fosnatediunigs comprise
formaf, e, g. Qy adding error carrection,codes (ECC),

adﬁirﬁ%SéflfOélanO%gmg At V&Iﬁ%ﬁﬁﬁg |C°%%Pﬁlfﬁf}g ﬁfﬁ’n‘?s ¢ 'Pﬁaémflé P?Crﬁetf%“r“d

cardior GRIEP e £88tr YN RN it P@ THE Fhknatted ddth &rbsicth@utput of the
synchroni zing patterns in the nodul ated signal. ngggnﬂ

forpsftemd & Js aassed toshemagiplpter2 advidsaenpiates & asey e fent
whith &r‘xﬁgt}fe(}a(ﬁﬁfoﬁ%ﬁﬂeg i tﬁg opEl RSBl Lol RARU IUANS pRlntdaqo the
record carrier under the control of control unit 20.
inpiih ef the myeulation wet 20 ¢amaprist hédresstiplormasfontane afeovmitaniter 28
IS passed to the dul WOl . . .
cobSrBRTRE b B R A B Gy MOHE 9B S 81 e LBl mic 20
in the ophd @atrohedd0 iJhearfged fimtcbaitolling the rcp:oaﬁm}bseuc:ttmg each
blC}C 216%1 0 us:ica e];déﬁ:ﬁgse 'g]rt g {%!fuﬁ({, |?o fo% gér(%%‘%}%}‘gg g%@ Ip}s'ﬁigag%gndeate % described
beRAATES SeHHoE uhiOBBILIE Be MNoWIE:; JoRBEhGh @it £ addfdehg tlie31, a
control of control unit 20. The cantrol [

! ) ( nit 20 is
defeet iARGEIPIS UNK &7 ANGISHEHBET HBIT P &5 é?m@nﬂi}b RGeaifuqys data
deé@t‘?dfh BHOBK whttch anROMS iG¥xa RPN RS Rl REfifnhviEK, and for
perform ng defect managenent as described bel ow. The
control The addrasgingiueit 31 fsdor wanslatinmphisiselrsideassas gnta igiop]
n_addr in [ ,
s BURETR Pt Sl EE m PROSMETRR LA 138 ot
addietses tomtitutend donBGyoussiordge wprct $o be esefl dor seormgpt@iences of

. inple ted in fiyrmvare. The essing unit 31 i.s for

infp B Sy e g sob S A HE BB s ke chhote

UEFI@h%idéﬁcNﬁérﬁ%eﬁléht dep e dewas dabetslgbeshampRItgoasEdking the signal
i nformati on. The | ogical addresses constizute a

queliyiof g radwubsigned Jemshe berdiad dyeing searding and(og readipe. The defects
m ea%b%ﬁﬁ%]g@g b#r ?F@fnﬁﬁhg% eRbP&KSIn r&HEtdasfofthht® BIRUE The defect

ontrol o e managenent system for exanple UDF
madfihgengtet aoit furtheramainieins thendefecs magegemsniinfamatiensin defpet

ma%)a%g?er;r;?e!n‘ta ar%Xs SRR £ (r)lldnc%rrﬁeli],eff é}gaprﬂ)lle 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
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quality of a read-out signal fromthe head 22 during
recordi ng and/ or reading. The defects may al so be
wa@ledsoosse2 by determning an error rate in retrPEwERR004/051178
i nformati on bl ocks. The def%ct nmanagenent unit further
mai nt ai ns the defect managenent information in defect
nanagenentfareas on the record carrier, for exanple
rimar efect ljsts indicati j . def.ec
s ghush DnEing 31 D et BRRSLER BEks B
corfépotifieetthapiageradiess 4F haniadefotitis sterdtin amelkaughtie physical

remapping i nformation. Figur shows rer i f .
sadigrab bl Beerpi oA BRI BT RabE FBRR, Frayides dua
forSFRSIHRd B8 hdeical SIS BHEAR tppad oL prEeRbIddidsixhibhing a defect to

series of blocks 42 is to be recorded in an_ all ocated

an phgraate ahysiabirddsess framdfedt ganpgsmspeies, feferepplesy entry ma

seéﬁﬂﬁaerg B%Lﬁif&ﬂl@luﬂir%%@aﬁ)gféal%}h%bscéﬂ AR Eed ©18&Eand its -
emappl ng I'sS the process that a block 44 having a

cotrespbudihg plgdicelssldess. Adeputivéln gemappinganionyaticnanayigelnde data for

41 that. i s def ' [ .d . '
ol e PRt e of Bt P S i e R Rt bRk Fpdetist
mahBgenieat®eRi Ng i nformation provides data for

transl ating the | ogical address injtiall dt
physi cal TEHREEDaRRRERL TG 2% Beteben P e i asriuding o o
reddR¥RE 5@k 1906 BSBe [afodt phedies hddreRlageaeighedd §Reifit Ogical address of

exanple an entry in a secondary defect list_includin

a ustreslaleongeas A1 toauiAfess BIABTECIREL HRTRISEEEM B Ry [yt may be
. } V.
SIS EE0PH) BaaNNE LRl ooy IO b I
defebt manslgysedanfonnidios siuclafes assizmfnsot infaymatiefi inflisptévprof assignment of
hysi cal address _in C :

PR Ry RuF L0 BARAUR oy it
phogi€dl hédreaeciarsedong puts af the trarkdb dgfeatr manageryendtareas.n t he

| ayout physical .address are assigned a.specific .

| ogi cal © MheadiodGiens B geie s mHRR Iop G E L yEpagpt of spcific
defé‘aﬂg%f gﬁlﬂgntaﬁf@ﬁnéifongb’ &fg&fﬁfe@f Igaiageth&at.aﬂa'ag. Tha\edignmiay obhe

redefined, or may be defined according to, paraneter

defogbmarngemprt ifenafipa e theelsst mepagementaEgas h‘é%ﬁ‘g‘&égl% s€ of the
debedf ALABEMOR abdACtHLEInAS 81 ﬂma?rd fachfiQ @ b is@Rnidrgl derkt 1se

eé? as%%gnneﬁt of pnyé?ca? ad réggeé ﬁn ffrs? %grts of o
refilementarka fooa apecifsdspe divsfagtser data area, and

assi gnnmept of , physi ' .

the. fr ackerd HIPE3r Bl RkEanaR R PRERRRRRKE Rtec,
mdrageraas hgasn@nphysiciladdess gpacé 4ris sclesatisallygnpresentedfby a horizontal

li 2P gsléfgl £ %éq?é&gi@%ﬁ r%gsse%%%eharrx}%%s{sgg&teé ?q?uesglg% ag air gseiﬁ&t, i.e. are
as$§IBREAGE 12ital AdUEQEd¥RLAIQIId for §tbengakeddta. eoa@een bf te physical
i ndi cates the use of the defect nanaggnpnt ar ea,

adé*ﬁ"fﬁﬁjla@ ae pysigngd P dpdyct mEnageRIentAReRs 43 S8 kfh APt G Ato logical
adglgﬁ%g.tﬂ ex; Ilihgheatﬁ%%fgct ﬂlraﬁa%eﬁ@l?t 18yctPRAhd MouhtRAnief defect

a
s. Figure 4 shows a defect managenment |ayout
médnagément dorEH-MRVed d¢sdrintipn 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
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management areas. A physical address space 40 is
schematically represented by a horizontal line. First
W@ 005608862 t he physi cal address space are assi gPerIB2004/051178
user data areas 47,48, i.el0are assigned to | ogical
addresses avail able for storing user data. Second
parts of the physical address space are assigned to
thq %&aﬁéa}tuq’ggac?@ggtgggl Fi5d efec nethegfspgm%ca?lgc ?%Ersarﬁgalﬂlg h%.g{n A} area
withayIetéf defectsielvinnloca3B) a&slgneddﬁéxe ﬂMﬁaﬁH@m&mﬂt if hhat the defect

CD- MRW A descri pt I\/R\{V
magggaMeRhraassLe alwlags J:lgsl:l: to the'\@#ects tﬁamseﬁves ang n afeas without defects

thdﬂé 519 né)’lDMM’ b &%\K’&!nrﬁie ek hie®. %&Qﬂhd’ghﬂﬁﬁﬁﬁoh@lﬂbﬂﬁséd DMAs seek
I 'ogi cal space of the nmediumthe DVAs are no

umps §q>rmo@mg Thd eeadeiof sparplocqtiong atenigignirgd, er/pnd th rr%fieéﬁf o
cag)g dl?y BYEen ffokéﬁ?e ﬁ@% s 'éEd f‘dl%k/%stgl Ore Htfd)rrlié@iu@ati ’ocgh ®8bptimized.

r'esses, ded I n the physical
addr ess Hid fooetoacftie defiet riahagemBatfasens indatergemndity the waerding

o35 8125 Ao A 5P TR L RARER f as

giafie e MFRRRGERERIISrnlativeelg. la1$ asbigﬂﬁrénﬁﬁlblh @ivaieg uhalstartmguddresses of
and | ocation of the, defec n that sgecn‘l C

defegt manageRent areas- The sigh ogpaé: ecmapaggpen]areg may he zfx'ed or may be
mdhli}ﬁﬁei‘n ﬁ{e%sdlé}ﬁﬁénlt YafSSrintion ethe AN SinddMOGnit DR fhesatdating 6 adapting

hat the d t managenent areas are always. close o
thet asei gomewi dnformationde dependengn a1 7 AetegtechdelenttIABiatly goly @dinted

amolla%r &r &eft 2&80@}‘&? rﬂaﬂa&%@r@ast Eadtily adistd. EMhel, Ohd eﬁ%gnment

i nat 1 on unuse seek times for storing and
of peysitalisddodss etplagrea] adeesies sty e postperiediupdlactust sterage siaec is

neeciﬁagligﬁ?{%flre?% plgg z(%% Gt ¥dr%sgs£es$§i‘§ag1§n8 I%%a&l %C? @ﬁen ? M@Ct 1S

detbbRdf st dedect ﬁfanhgbﬁleﬂeireﬁs chated by esigning aasddltmnal physmal
determ ned by

NCT RN R TR R, N
ph@%ggﬁﬁtra@ﬁ§§léo‘§edgb \éﬁﬁ cldie tdBe a&edt@NABFEdt, e.g. having a starting
i nformation, an_assi gnrrent table giv t he

physieal @ﬁdrgssa@@rrtb% g@é"t@ﬁ defeat d PartigHaLBRERY dg‘#egtalganagﬁgent arca may
coﬁfaﬁletBQ Err&%ﬁltfb dlgngtﬁ)ﬁtlts Q§%%Qﬁsear&%§p}ﬂﬂ?é’ is Qﬁmﬁﬂa’(e@l_?_’rl;h@ﬁsmgnment

e inc i n t assi gnnent i nformation
of additlgualrécfectmmanagﬁﬂem greﬁ?ons dersribechvitinGiggres Acad Gi Wep dmamic

asagqrg%}t ?s‘alfqrgaxitlgg]g{ rré?evall% of nﬂg@o%g &3 C\?hl?}l% is%o de }e\e?%cﬁlged at high

y on Imted anou or en zero,
spekel] eghllyeaRgereniingr eas are actual ly assi gned

Furt her, he a.SS| sj.cal..add ogli cal
addr essed ‘?1%%? ‘BBO"gégE ad%??@é lﬁ'ﬁ%{‘i #3 lggtl‘%}lé? 2 %? gsed’%%;lalge ne

fuh&iof§ 85 QekectiAara lBglcélBﬁ&ihﬂhﬁlﬁls hadtbss ddnga & bR)‘éBﬁ@f iAfoémation, in
assi gned as needed, en a defect is d tect

pertiswladeqlime daiadise ﬁw&allw@@d%wé%ét &p Bpe alre H?Cﬁl&fog'ﬁ‘aﬁon is
degaqg:dt 1h%ﬁﬂicuﬂpbh%'r@?e'ar A afink Q&%allt&eadé@aemeacﬂgﬂtéuy%ﬁ@dded

tt "managenen In sard table. The addrti onal
vmbeh)y sii rmml-stlaatdmgisr randaye dits lise panopuset dete fHesamhe gandem aggsss or

B T (TN T
mbawride tetinanRfageoedingat edriwiyz 1nformat10n 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
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contain the erroneous location itself, in which case

remapping is elimnated. The assignnent of additiona
waledosoosennnagenment areas is described with Fi geeEsB2604/051178

and 6. The dynami c assignnght is in particular

rel evant for continuous data, which is to be

reproduced at high speed, usually called stream ng.

n ous dat det ecti 0

ot 50,05 SRR T DG Fmnd PakSt o hal Bo HodEfirfthe writng
corh@ghdsabdeived Optthaontrs] i fo $8ampin gevrisé chh@@ﬂ@frmﬁ a host computer

I nf or mat.i on, rea ime data |i
inclybiger e bRt e o fobignt (AU P s pased on the
amb it QF AR bRk dReke &f £ ritd ddnidnt] &yadthdr Agpetty @ec}baautmfact that

streamng for real-time data |ike digitally encq
newy bpelss hayingriggical addugpsen goqs%fﬂltlr/%mdbﬁiaafawraﬁfm hé%ci@&%mté?gulaf
nt %19 files. The random access or stream ng type of

a can be detected in various ways, such as
det ect | n“gypudaédmetsalonxtpevedylow&ﬂdgc @bquﬁéle@mw& aihgndpoints. A

drlggli?(} thlng ﬂ? Eﬁyﬁ}g%ﬂr |oﬁV: n f &)&m Et#'e%a‘h eé \Sfl{e a%M 'r&ge\ra? B@rfanour as

IC& Ive

colfeqiRatd e¥thoat atevity baspeon fe@mmheccdﬁthmdsmfmnmmme(sﬁwamm@read and
recorded jnfaornation, "ﬁiré‘”’ exa

wrie eQupandsher ey SREATRERg iicapry ?n)‘:ﬁtsfoﬁ??g%tﬁ? g’jf ?g ex&’a’a P e5s

“cdriB@us® Bit iR ILRRd s AledRfly (dtcardaR!tb @TOMdhd HledlidntiGiat @lcriptor) or
physi cal address range. In general contiguous

a sreaseing i gnolusled dnipacton heagier, r“é%ﬂnetqeﬁcélﬂ'“?ﬁ OF AratsasHngancation

bltglgf of'the %ks@t Ii"l}@ Hﬁ&@ q{%ttﬁ Ptth@ infbithAh bl }%Maﬁs Mhdl80write sessions
ormati on type o data may be included in the

mayrbietdetegted amhamdé fordatet nwede pypytsheing thetnapire eflpst acihdy

Le a wite onmput er i ncl udi-ng
(s‘ugapﬁ%{notn S%a%lng) l%I Ehe g det ggg%ﬁﬁ o?)%%:%o‘r}]lt i guous recordi ng
may al solnb didsditennthi devienispndvided it Blebl ek gnowledge and/or

i ndicated in a wite nd,, of by oth t
kg ey R P P B OORS: M POt O iy Hom
thet RASPIeEe! Kﬁeﬁ”@tl\te'lbeﬁleas%tew ainfl Tc@ri’celmkﬂ&klleagd’ ¢avébeatquested from the

regul ar intervals. pical dri #& tg‘n t . have know edge
hogfisisiem fy [ifgractiongvia %&P{mnaaﬁ gieriep Sithtke dijveyr i ve not

having fj 1&&&@%%5%&1%&%ﬁﬁ@&ﬁ Qlhta HeleFIN 136k 33 and the

wite and retrieval behavi our as consequence of haost
assigrmiant uyit Bheanchequerfoward) anai separeto Mpfpfdn8E YRR PrasRss independent

stream, n

gl}g Jroment ogreggrg%&qgefle gﬁ%ﬁ? Qgﬂfﬂpe fng ? céé‘ﬁ)} ﬁsﬁrf)g‘aﬁ' il9 host

compaet captrolling ahlidc drive! | Tictelive acwnfnnddatee ﬂterryco(r@mg of ifargpation in
r desc

bl(g& E%ymgqlggis?]tadpwéqe& qa fe; rﬁcozsg carner ﬂg tlalr )eac%l blbtk at a physical

add@EEin ARSEAck Pk MK Btin®the fogidal eRIFts3g ihdahé ploRichl dddrpsestind vice
the disc. Furthernore the use of .the forrmt

1oNn 1 n
veysp aiy flopgadenesef dsfechpppagenisaisniormatipgy a %Féf‘%%@%tgc‘fa%d

ﬁtQ'[h tﬁ@&efé&tn?ﬁn ﬁlf&maﬁbfn 0¥ E1hell RBovVRATRY @efédt management
ast ctivity (st eam ng/ non-stream ng) by the host on

precesyp@oipiises detrsting adata hpe afiresptslod inferrmatipndn peyipeler thatype being
strgammg gor teal tltnpe Jaltzl lekesc}{g' ‘a?lg]eh&%% %gﬁ& (ﬂrﬁg{l-gﬁeammg 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
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know edge about the content recorded. Hence the data

type can be retrieved directly fromthat know edge.
w@\dosossb: vel y fil e-system and content know edpeT/tE2a040e51178

requested fromthe host sydeem by interaction via the

command interface with the drive. It is noted that the

function of the continuous data detection unit 33 and

t he.assi rd r
R SES TR T b BB BB LR o BB B o
addr&s @zir@b,rkghlblh Cortedp@idsed 4 phiyswﬁberddeasarqnge 60.1Mha rwntbug aea layout
a_host co uter roII| a di.sc driv
defiics Qi IDpie dE B RERAEEBEPaHES P Lo B ISGP B CF Y e breg errs
54, 915 9@ k® dRRY¥eAIT ﬂe%’stcs'ﬁor 3ddsLisee &r@d@pé@% the Ciest deféarnﬁanegement
ocatlng each bl ock at a physical address in_th
arep r5é1@$<lndtcﬂf& by atPg 7t the seopd 9T Saclt beEmapRed 1 g Second defect
maﬁ%ﬂeﬁﬂre@ﬁs@ﬁ&@ﬁc@ at¥hF 68,480 3R thild RHEHIRR GEerdmapped to
managenment | nformation, and detecting defects
thedfirst defeichinanagemgnttaine fda‘semhcammmhw i nformation as
describ above The .d t
conpris et tn&'i’hle rc}la‘ta in glast S g@g@ig?ﬂ?% élét@%@gﬁﬁsoack and forth to
the tWo WVIBE 5 DB2. Thesp@dtiaijoipawill daesd y/@msideiablg pstfommmiapenalty when

for real -ti me da I'i ke .di enco
Ao ST P PPN AP BAS DTS5 0 6 e i 1 assien
deifel:tl Bshac@hicht 6RaRE M8 A8 (g hrCliscdverad g1e Abtel fHiad fmafeworefect
Figure 5 shows dynam cal IE\; assi gni ng def ect nag né
magpgement area lpcationg ageaisables byaiTan prisc peinhafpdey cgERunt ghusable
Us%r()%lage gﬁﬁ?%‘?hé He (B&aﬁ&ttﬁé @éfgctsQ'%S@ld Rafd do%etraﬁaﬂiéﬂ ¥&yway). The

vari ous t he bl ocks. Figure
DNiAS skeou] in amepordie o (bl of uia predRlipp&Nbyjodupcs remapped data in,

IR S e SufOTE B o5 B L CETRERI Pl T SAAR ot e weer

ardayth& i ocrdupm bala DMAetheﬁ:bj' bffectﬁalyreadwngmg usen space with DMA space.
logically continuous addres COrLT
ThsgPairaT e B foial Aoaeo i 5 o Therdiee PRl s RS AEgNE te
defeayout defines distributed defect managenent areas
51,52. In theﬁ&[}yy cal address rang Bﬁtﬁhr ee errors
54, 55, 5eFigHE Feews an addrienafly assiengd dgfiectgnanagemens atga. The

recro (%EQIQQ b QefeliS Aokt 151% SQGJr@ &dsuiiBAN 308 HEHS nRéEMatnb FF8defined defect

I cat e by arrow 5 the second error 55 has been
mzmempqné@keamrc p@sg@ (b dorerspendingriiefery BatRemsiaeas 51 44 from

Fi guéﬁg% %téeia x?o NdsH08 debicled 256 50 Edcﬁéodaﬁ&afg@ en

f ect nmnagenent area
managbnmt ada by hwbeewafsggne&ei the eangegf pﬂyslcdlaaddrqsws Btlartslg with the

e ok n‘%\ﬁg \cqﬂgt]icté 1ts$lﬁ éiegarugsg ﬁ%&?ﬂﬁ% gﬁgrefﬁ oq” dePec% llacatt%n tSH §s now no

10@9&‘@%&@@0@@'1 L@Irem ieuspedaed, the ﬁmﬁt&i&fdct 54 dkg:s Ihot need to be
mai ntai n st eam ng behavi our fromt e host g V\I,gog(\’
g%lpledtoa

rempped ol hgtlpgisal .aédrﬁﬁﬁ ogigitaljn conpied e dpigrtigeation ot
ne@m?%&? aBdredsNEY, a?ﬁc%lag k>the }Sﬁ‘*s%il addresk JusP i@ dhd d¥ddct BRagement

ect nan gerrent area locations are unusabl e, but
ardar@inThe sticens! it A6 ha$ now beentrpiappes tmihe apw lyswaented dokes

mztrgg%lgerﬁ g‘%g IS ‘p] a3 mglc)e}ﬁg;t}? aﬁrcﬁ{ﬁr?%ﬁﬁ tfl@&llI'Q%t‘I%PB & hé@%ﬂo%eaﬁéﬁlapped

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
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DMAs are used in a new way. |Instead of using

predefined DMAs to pl ace remapped data in, the DMAs
wW@e@smess2 as a reserve pool of non-defective bPOUKRNONT51178

a defect occurs in the usen3area, this is occupied by

a DVMA, thereby effectively exchangi ng user space with

DVA space. This ensures that the total ampunt of user

area, on the dIS re :
L e
corﬁw’mgelp‘elntmgfepa)dua' hgtlreeespectmd cdateautive dogiedl eddrsssfranges.

Fig 5A are a t.0 .be noted.th

predef i fe8cY MF“W&F@??@HP dg?eélg g PEsey Frgls%e%?a (iasement
pargfAEieRS RiZh di 0 dekefneeto tﬁ@?_ RYRIE DM ABaSm St 5ﬂsﬁab®I§ft in the

Fi gure 5A are absent) he first error 54 has

pregiione DM, thegizeef @mf theeatings Sla infeaRedidnbrivess g"é ogfent defect
and @8 TRERNet@S53 'a@cﬂﬁéh HR JRSOFRANAR Ry BedeRbd, 3 a9 H Bosed on

starting wt l'ocation of the defect 54 itself
defBaqmmtdrhef qolbweﬂdml or el hvdng reeprdingfasss; in paetiguias @un@t and

dlsg'g)vtuvgor(l) ?#1(26?% ; S{%%t% é%r&zg Eﬁ‘agtog/gis& edafﬂg 81%%2ntbogrusefsc@era between

thel 2o Rl physieud addagss @aige add n esseding gi ﬁoﬂbxlvrpgclefept mehagement area,
S now, pled to a new physi cal

| ocati on, 54
an‘g%}ei%é@ourltﬁr fepsity Emeé?mtdode%el‘fgg physi cal address j ust

af ter t hggaleheshoWRAGGRARES g8 ofd defddi enapagaditmt fies. Athe
55 has now been remapped to the newWy cre

d
recaisied detmend defeealram 18 Sirigs esavaer pjth a%nsw%t%%e%ﬂa‘reﬁﬁ%anagemem
areg? { §i2 Sk Pest @R o arfdl &)n%%fbc{ SRRL B detetctl';% h&Welecting a

managenent area as indicated by arrow 63. In
Compemﬁmghenemmg tocaticar lge bf:@ﬂl rostpened: At eghird defeqt 54 an additional

ontlnuous fil L&
deé Ig?nalg%mené giea 8& el%e;eg ggs%‘%g 4 ?lﬁq‘zﬁlrgie a Bh%andudg%g@ ta?tmg with
thef Ibtagioh $f the riafopeid 1tse1faBéqaustthmmMsycalcadéa=tsss@f tUeﬂmdtdefect locatlon

nan%?@%ngl{}tgﬁr%&gf% lgglﬁ?aléaé ress %@é H'%t tﬁr lfl%g& 58Yoeso? need to

be ?&ﬁﬁ;{p@&' s |skdaaddrése otigheNMPenRpitdiie defestdcnrion €W now coupled to a
creat ed def ect managenent area, The

ney gy siea) edriressris@articn e foythe pRysig! %@ﬁ%&ﬁkﬁﬁ?ﬁ} Hg?ect management

are%mp?ﬁet firéCerfo? B8 ﬁ&suﬁdvxy Bech Q&hgﬁed SO Q8w 1y ARHHRISdefddt MBMhgement
be created in dependence of several def ect

aremﬁﬁag ematedﬁ)araanm 6y and tha s¢rond enrered Sdias plap beenirgmapped to the new
Leyl %%g’m%ea% Qs ﬂﬁ?&ﬁfe%i Sran%Rlaé‘SeDle gﬁlg'ﬂ% BRioREY nOW Yefect

€' size o he continu
manugeaidﬁedeatsenabietdemiemtm patanyetans sugh hethe dmtmllcc reth©puyious

I n addi.tion si ze. of
DA thegmodissstte ot Bk Vil BRb R TEYonE S PG Ghca e
prdvidus DNIAgete.ecor di ng area, in particul ar t he anpunt and
di stribution of defect nmanagenent areas alrea

assi gnedFigageDashowa e dg’f‘ech@@;agglp@g abeét%@??dtoﬂee%g two defects.
Th?gfyol'deﬁ 'agt]a aH(IT' Yetb&a koA 83Saré ARGReARHhBuHrea85knRE defect

I 'owm ng defect managenent area, and/ or the anount or
maegrsneny aneds Tefle dhefirst efretcidsand 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
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Fi gure 5C shows del ayed assignnment of a defect

managenent area. The recorded data and defects from
wWO-r@s598662 € assuned, w thout pre-assigned def ep€T/IB2004/051178

managenent areas 51,52. Tha4first error 54 and second

def ect 55 have been detected, but selecting a

corrﬁspoRdiggdanapping Iocation has been postponed

thir e

typa?roége Hanesyad %%t%sl,?‘ga {ﬁeoq{kgak%ng&%?gﬁ physi ¢ |H§8’tof
deadtd,rceslseasszesdfahé ﬂmgedmreefhatvhg alnoncaeasgchd«d%cttrate def ect 56

itsel f. eca t he physic 853 th
def ect |0€HT cﬁi‘o‘é'% a?sgg ?{P&/f/a Pgﬁl&g feale od[ﬁlreiss g) 8o @ef&g management
ardaOBibGal6 A2d6a S8sidrRll phipidal Sl sestdne r&ﬁi@ed d&ectsl QﬁScdi’noéntlonal

need to be remapped. The | ogical address or n
re@@ﬂ’mgédStF@ dahggeal |36<é;r59(s| sgzﬁzeg@ 13 gch ﬁ]a%lk’@gﬁ |5?Pé%‘lé§g‘|i“83 gy %gwlzoma]

linB. d%?ﬂecﬁl re@(qg&?ﬁ% loglealﬁiad'ohilﬁiéhE‘ﬁddré’sstr e PIMESEERling area layout
ress just after def ect managenent area 66. The
deﬁnassatde&ct man@dmha@rm& betbp phx@mbﬁg@e%‘ EANZA AN pEQY AP is detected.

cr eat def ec
A e ep PGS Hilhorels fiSnd e BN indicated by
arrba/gapped to the new def ect nmanagenent area 66 as
i ndicated. b row 65. De cr.ea ti,on of a.n
def ect n‘gﬁﬁéﬁﬂ?w&a@s&grﬁ“&% f’r%’d‘gg%g %lfﬁ Sﬁ%e Sa{?%ﬁ're?er s
adélﬁsﬁbl AsfetBaro&han @ﬁéat’ﬂletrbébr@erd&létmﬂ dobdts ﬁdmeF@rﬁmairé assumed.
space |left in the previous DVA %am)unt

Af&ré letestinedhereor o nwedrfest mapggameRk ea 13 1 Greated BP b 5o ofthe
q&ﬁ{u%ﬁg J@%@%%g@ Blr r&loffin 2 e 'u%%gtacfﬂé/ A fkdd ehel 1110 58 8 FiR6 biSace 75 is
or ata and

e rec efects fromFi g 5A are assuned,
aswnteldoEnr epaplasled drivednaydifeer trackenfaepondadtaress ehhe 5@_905@3“1“ or the
f LI
B3 555 BE P 2RER IR SR 1282y ot ot
recnams ﬁEGBystamsimgwmdge: mvtber g dreldse dehmonisatimdvitthige file system in

t d
th%%fp E:{{g)nl ﬁv%ﬁ Ih(éi)a{)ﬁ gs%{l%%%gﬁ? gv t&%Pewla%t eg‘getg%%ge?‘é fanagement
ardheagtiRic @By iy 74. Hhed the junipih@digRncesduziag debaditig and read-out

managenent area coverl ng. t he may be assi gned.
forgepering thegprpapnse lagice! address is 1 grﬁ‘n‘?ﬁ ement area 67 is

made depgngdedhbdAindde iRGr&dssake abSctirRarnlSerb&Y 82 higbeen

the exanple the third error 56 has been remapped to
redllﬁ:ed tmwwqw ardesmadlgr drffcs Bransasmgpieeh (3. Byagd ‘F}’Pgat e size with a same
amay q{‘lglg é c?e%{eg‘ﬁlpégt maAl3Eerfi&idt 3eh @B Y tolal Emount of user space and

ent ar ged 0 efect nmaRagenent area I's nade
degﬁegman@ameMpmrraMMecwswu‘c h as the density of

efects, ar, the t he

i ncr eaself I A° %‘idztﬁaé adén%urﬂeMg\%Bﬁ’&?g%?s@ya ngelﬂnnfomauon

au@imaBioN 5] @alltsasl g @@a‘pteti@raaslaefneﬁ*nogim a@;ﬁneﬁ to Ephpmcal addresses after

Fi gure 6A shows assigned i cal esses and
the aera YA Yierfodis oBLGNS 25 %W@’é%fﬂr S?Fézrnn? eoilf oW jrapRing oflogical

adBRYRE GPhe BEG BB SrARARR aﬂQddhﬁoﬁ‘P DRIRY] 8 ghéﬁ OB/ WisRnis&tata has
by a horizontal line. Afile 53 recorde

alieadyi kegh ksgordsdet alpgissl @d@ﬁ@b@on%@@ddmﬁ@al M\%rtbpﬁ Hata gegds to be
] gﬁe\éo&rttge?? C{gﬁl%.géng’l?ﬁgtg hedl® @@Qeem%g%d% ﬁlg e loélgbl biiResses.

S range an error
Alternatively offset tables can be mamtamed for calculating the loglcal addresses.

=n

S

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
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The error 70 has been remapped to the (renote) defect
managenent area 52 as indicated by arrow 71. Figure 6B
WG bwd®osassi gni ng an addi ti onal physical addr esBCT/EBQ@H/051178
to an additional defect nmandgenent area. The recorded

data and defects fromFi g 6A are assuned. After
detecting the error 70 a new def ect managenent area 72

oSt B IS0k BRI B4 RSP O

detbsteganapanent toinmtiassumed. For exanpl e the drive nay
keep track of recorded areas of the record carrier, or
the c on?%“é‘f1 °tke lﬂt?g}]tﬁg éeﬁP‘Efﬁlgf B2 Y ﬁ‘zb‘ﬁ‘?%‘{ P EE B ol_gza[ymg 2
fix@ @ gRYL st AN dr 6.3 alcR RortelBiyhavE R €ixk @ sfnotlof defectannagatent
file system knowl edge in the drive or

) | ose

spase ATAiaPleathish cai berpsigredstp By ispd pdpSSFS dirie Hopfithatzenh.

The errog is7r{%téaacﬁat%g%an6xﬁ gﬁﬁ%f} ODMIE BB 2Rk 1881 @l defect

def ect managenent area 72 as indicated by arrow 74.
mahiegeoent $pecq isapobitiiygo areete sdue ifivg spase Gorihg girixe aystem data or user

read- put f.or recoveri.n ' :
oo S BB e HOERRSEd B8k Sl RRLSaS g
of tRNageireddrel spate Wrehaicedbeen reduced to a new and

smal | er defect managenent area 73. reduci t he .

si ze wi tAltkough the mysution %Fsbef:?] SXIH%IWC&A&]I“E% ye%nr%)gfr%%}ts using the
cng@gﬁ&? RRBbdiflcR@ lit7<8 DivIEot B dkviagdefatt I?afnatgléiﬁé’ntt spﬁzqtﬁbl}aﬂgd
~defect nmanagenent space renmins constant. is.to .
invigotieny Adsecfor G diAgnalopIARTiEA FRicHs RS H%ﬁﬁ*zéﬁé‘ﬁﬁ’ﬁ@’ bt ofher media
suclthnjs %rﬁ%nk@@ha??‘ HFQ@&H SAlsbY. Tf B9l Sthhtn 8ls staReRttthe word

ransiatiron o ogl cal addresses’ to physical addresses

‘cnfiprisingt Heesmetexohile theegressnes afisthies alomants opgiaps thay) @osedjsted and

accommodat i,ng. the n ' f ' ir
o5 L AL 1) Sy S S8Ry ot e
ele@Rhis, thiemy usferenckadignshlasoaliméalbyscopeof the cleintbethatthe amvention may

L ogi cal _add d the addi ti onal this data,
beRgaoR B men ol U TGP 1 T A 5k HRAE ey be

repr&eld 8¢ @Rt @phe iteml JTBafdNerd. BEItICR) thaslbpe 58 invention is not limited to
Al ternatively offset tables can be naig%?ined f or

thecenbadimentsgnd the invsgtiemnties i gachand every Rowg) feaise gy cRuphinagion of

fedtlEO8EEM0neEvd. ati o for defect managenent space and
user 5ata space is specified in the recording formt,
e.g. in the defect managenent information. Wen
recording has to be started at a new | ogi cal address
t he physical size and ratio of the preceding recording
area are fixed by setting a mapping of the new
starting | ogical address toa physical address past the
fixed area. A mapping table for such areas nmay be
included in the defect managenent information. In an
enbodi nent the recording area i s subdivided in zones
each having a fixed | ogical starting address. Each
zone may have a fixed anount of defect nanagenent




space avail abl e, which can be assigned to physica
addresses during use of that zone. It is noted that by
w0 eoemise2 (part of) a DMA fromthe avail abl e tPCHIB2004/051178
def ect nmanagenent space isléa possibility to create
sonme free space (for the drive systemdata or user
data) at a desired |ocation at a nmedium [|f the space
(Iug E£o be accessible for the user updating of the
I1 §?Ca| address space is required. Although the
i nvention has been explai ned mainly by enbodi nents
using the CD, simlar enbodinents |ike DVD or BD
havi ng def ect managenent can apply the invention. Al so
for the information carrier an optical disc has been
descri bed, but other nedia such as a magnetic hard
di sc can.be used. It i.s.noted,. LNt hi s :
L the. wor dORGeHRE recpiilpe BislBhRinetks i B HABUERRL wiich
dedithedmgisesent s or steps than those |isted and the word
"a' or 'an' preceding an el enent does not exclude the .
o e SSREB TS (A1 100 ey S MGG BNBREAR & 1oCP P jepresenting
r ef fEReBmSi@NSs do not limt the scope of the clains,

that the invention nmay be inplenented by neans of bot

har gortre meaes @6} foneenitollingdhe frserduighyriggatinggachblocinay a pysical
repr t. ' pdware. Further, the
OBl AE i el I S B o the
enbaddrawsirtesneaan B 1 e tiansleting the ldgicekaddressas difo dlrepheyviedlyaddresses
novel .feature. or conbi nation of f L. ri bed

abo?Rd HEA VR | d.’ep f@\?ﬁ’c@ eO% S%Ctrrg%ng %ﬁé{g 1@ o?i?fgt ion in

bl ockfchamiaggmémaicand (32yihe dsiseing defecland ensint@ning the defect

conprises recarding ne 22) for, recordin rks. in
a {T‘p glglngegl}pnal Q:_TE%P%“ @éﬁ?&*ﬁé&&a g@ﬁpg%témals rc])a gtlteﬂ*gcorﬁ car%iell,

i nf or mat {Qiefect HAALERENt HEOASatiod Wclidig Aeighieht|ihfognithe
recordi ng by locating each block at a physical address

indigativp of assigainent ¢ ehydend ?@re%%iﬁﬁrﬁa_ﬁﬁ? pisthé, b’a%ta @E@_@‘ﬁt ge user
d %ﬁaz&s ﬁr(c?’gsglgmglgg{fgﬂﬁlﬁi hiWedsdian kQYhE Bitr_tséqulﬁeetm% gee&

physi c sses and vice versa in dependence of i
mahegentnt peaa gadrtntdefenf managehon infounasion inddurhrgier1apping fHermation
. (:32) for detecting. def - oL Rdo" Ji9si {&&hibiti
s B ARLA R HSLERG 0, LA S el
defdaetorapaitethaephydien address inletefett menaggeent ateaj antlor mat i on

i ncl udi ng assi information indjcative of

5 EETSHIREL DEy 01 Bafd3RHEs DS e ferfat b depsndpygg of
t I aGlktetied abfebi@Sbsi@ify a5 lditithbBplakiesl, adarsk @sgd tgnmadditional
of physi cal addresses in_second pag%ﬁ of the track to

def elstechmprageneriarar waaddidonnl physicabiddetss Faga bRt starting
i nf QfL0BLAl QfirkRTeMAhO et GLPRIIRY | nf or mati on

o

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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indicative for translating a |logical address initially

mapped to a physical address exhibiting a defect to an
w@bkdosnosabe physi cal address in a defect nanageP@niB2004/051178

area, and assignnent neans1{34) for adapting the

assignnment information in dependence of a detected

def ect by assigning an additional physi cal address

r gnge ti onal f
thegaall%f)p% ﬁg}miﬁ? 9(?(’1‘%% fangg 8? e&@ﬂ%&%@\%ﬁg‘lg% %t@tarp rﬁlg%ment area,
andibBRiceald defbdtsess near the detected defect. 2. Device

as clained in claim1, wherein the assi gnnment neans
(34) are for assigning the additional physical address

4, range i @édi'&e' NRidiDed HelastedheRir®t assinnldayeas &34) are for
claimed in claim1, wherein the assi.gnment, means

assigningithe addisonghpigicelrddizaviangeobaing hyj& Belpdiggar say b deected
de%&ng & DRY G Rr&d ‘fi{d i€ ?hy%ll PaddPlsséd b%tv?é%n BRsAS 8 second
paraneters of a ece Ing or foll ow ng
dmmaabddkmg area, in partlcular t he anmount and
di stribution of defect managenent areas already
assi gned, the anmount of user area betweenthe
5.addi ti inaéww‘aé&ﬂahabd mckigsls whartiretha askignnmenemeatisiidt)aire for

follow n ef ect managenent area, an r .detected
assem@ctbs agcanoreiwyega&é%@man%edto. gy R o part of the
traé\ﬁ 1S e eaioRe (1Y daGSk@NInGartichRr 8@ Pattiob il track

yS|caI ress range having a size including at

beilngaiteeapafqenlsthedléqréieta@ﬁeadef ect, a second detected

def ect and the physi cal addresses bet ween the first

and second detected defect. 5. Device as claimed in

6.cl ai m 1, Deties & qmimh@im@nghnﬁnteim’é)ardsvie@@mmwes gagtiguous .

i.ng. the ad 0 hysi . 10 .
recpécﬁ%%d cq‘ﬁﬂ%“’&s &Bg 5 ?%gcstglrg)é seﬁégaor ¢ oi(g tﬁzﬁfé ﬁ%@ﬁlﬁﬁ’oﬁ logical
ad@esghfal tb Pe axdidyd @la t@rdspendatg dlleeaitd phyeicaﬂsaddredmaage and

area, In particular the part_.of the

space in the |3esignment prgang ( %ﬁﬁé’%‘e fog asswgct cidlt&qngpﬁ@ralcalrad%ress
rarfge Btk thaMl ek phyARalRMIGerGaPr | Ses conti guous .

recordi ng detectlon nmeans (33) for detecting a series

of bl ocks having a continuous |ogical address range to

7.be recorged i i &1@1@& EESRAG IviRredh {}ﬁ%@ﬁt@gﬁoﬁ’@ﬁéﬁérﬁﬁb detection

addr ess range, t he asslgnnent means (34) are for
mass (3Ghiredot detectinglh comimapushgosdiogs indisatorins reegigiag command, or

si.de_t he. aII h r. g

RS 1 i ok SRR e AR R Ap BRI parficulr video
infoffftioft| ogforl@dteting dite sysamsinfog8)ticar fer dtﬁq:ctldgt}@tthe rseries of blocks

contlng?us recordi ngs indicator in a recording
copiaAd® or for detecting the series of bl ocks

representing real-tinme information, in particular

video information, or for detect.i n9 E§Ie syst.e

g

8.i nf or mat Msthotef reserding ofigfopmationin ]iwé@gdf’glﬁ"gp&éﬂ@“es 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. 8. Method of recordi ng of
information in blocks having | ogical addresses |ocated

W@e00s/opdeysi cal address in a track on a record PEF/TB2064/051178

9.
opethiitshiosresg ATedessob freresiory dhe pethed aser 14fimg

the | ogi cal addresses corréd8pondi ng to physica

addresses in dependence of defect nmanagenent

informati on, - defects being detected and the defect
managenent i nformati on bei ' ' A .

AR PR oA b R il erpappine
manpgaiRabn indfcativeaor Gmslatiag o dogicnl addrésy imBalty mapped to a physical
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