Devi ce and nethod for recording information The
invention relates to a device for recording
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devi ce conprises recording neans for recording marks
in a track on a record carrier representing the

i nformati on, and control neans for controlling the
recordi ng by locating each bl ock at a physical address
in the track. The invention further relates to a

I BERe AndRéthddeibr @k disd iRoiniigion Nf Or mation, the record
carrier conprising information in blocks havi ng

| ogi cal addresses | ocated at physical addresses in a
track. The invention further relates to a nmethod of
recording of information in blocks having |ogica
addresses | ocated at a physical address on a record
carrier. The invention further relates to a conputer
program prd ?‘L‘;’/EntlorQFela'Eeg Eooar @h@?f Ple drac}ﬁl?fn%%ét%ﬂ in bI§Wgs havin

i nvention relates d of ect nmanagenent i
rlegienl dddmgsesvarichrfigvicepqupiises 1geqrdipgmpanp for cerding matys i a track on

rae&aﬁ&icm FelpREentifk the madatfanlaxd &n@tbiGneas LM ESNiRANEE recording
nmet hod for recording inf ornation on a record carrier
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caused by product flaws, scratches,
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def ect s arme detioh ehtes mihdﬂe@ﬂdefmn@gegmeﬁt in 13Eodingdykterns,
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detect ed, and physical addresses of defective sectors
are reaned fromuse by skipping the affected physica
addresses based on a (primary) defect table, a process
usual | y caft feige andimasiod dor rqcnrdtna énferyatien qvfa repefdesemisr are known

dﬁ%&nees 89561891 Tk aPSBatRfhad Ja@ora.ﬁgq%aqs faareeareﬁg thla @rmaton in
addr esses_assi gned to defective E@{Slca addr esses are
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leEr B s r@cfordee,ddefeats §re ﬁetgc@a% ﬁ@%ﬁ;ﬁs%r 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. In general the defect management
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Disc, etc.) are capable of storing | arge anount of
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envi ronments having specific requirenents as for

organi zation of data on a recording nedium Typically,
data are organized into files in accordance with rules
of a particular file system Such file systemhas its

own file systemdata, which include informtion about
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sfocatss appacp.an by H‘F%tt"ﬂu %@to 2l undss oonie ingre § e§>é1rflt file
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PeigRohd Mol RaRMnEe Tpicfic ifiRion; A8 Ealle Sond MR Epe.
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there is free space available on a medium it is possible to add data files to that medium from
all kinds of different applications. As an example, on a single disc there could be multi-media
files, text files and executable files all mixed with each other.

Recently, more and more CE devices, like video players/recorders, have

capability to seek through the file system information on the disc for files of a certain type
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on the disc for files of a certain typethat they can
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files and al so, already nore and nore, MP3 files. In
the future possibly nore types of multi-nedia files
Wi Il be supported in the CE world. Next to that, also
new st andards on neta-data arg creat ed (such as e.g.
MPV or Hi ghMAT) designed to nake it easier to nove

dﬂhgltmlcamml@mwemetmr&s FGis ﬁl@@nhm?ﬁPEd}m %ﬂ’cﬂdl&)salready more

devi ces rovi ding a conmo

dAne imeree M3 @%\“ﬂ Ip %’ﬁ ﬁﬁﬂf EOSS‘?&@%%%P‘ES §E’8tﬁlt“"}?5@rﬁ|‘%tw"bh"a‘1“pp°“ed
platt}&I’(IE gl Nedtol tﬁHtl, a%@n&iétﬂﬂdrﬁﬁorﬁhetddﬁiﬁr@ﬁreaed (a&h as e.g. MPV
TR ERERE P SERRRY s BRI Bussabenenedpms

r @wrpmableecqmacg tyrpreviding a sonam @ dai\Amt ﬁs@” in'ﬂiffegent avidgments.

to facilitgt g E}{%dﬂﬁ a%n ?%M Reaflo WO C‘#lt%fsc oses the

fl oppy disc,  so |nne I ate Iting or rea |ng
@cq@@s&amm@tus @pable ahperfamiae it rmtieh |fgrmp@ﬂ@¢qdélefeftdlaa@emem

Myt writsidth&hunRRies hd2dh-@ W VR hisBdbr to RciBliate @RIV CD-RW
DVD+I\/RW Furt hernore,. said recordi %%Qggffalr at us nakes

i 3 ahighcAncily Py iz &0 lm"}eéla@yg'f 8PTd il ip pssiBlgy Such
f inbdRa &Y Sn@i0hlyQEfedtico RENIOUNE REIGieNPMWitiBle (MR Whhtd4] e.g. CD-

This facilitates sh
VR XA b o r e e TR e oo gore i
Cﬁstem date offiffaént fledystdne oRCnemeordingmeinm, Sd\caélpce‘dlrlage padium”.
il 505 Al B AL S5RELE Ly ARBLLEL .o
ofnvisorientaand (s PE eMimeRiertsyA etid pariefA re@sd"rmedwp sBleda ganeral

{ﬁ)fl&ﬁ&'ﬂ £ (ERR]), dse.{ll%&{tedm%ﬁmggysleﬂ\ daiaQ)?a metsykte\ﬁQIsed by other
22416 Al. I n the DVD+tMRW nedi a, as a size

My Icgsot qapablenl P@@r@%.ﬂ}e&ﬁ%rﬂanﬁgﬁ@emtﬂe |Wltk éY?/OM%&?l%N o
attglangmhgtvgmwa,Utm 1?5 h@igeofeMByeR | S by nmeans of

rag- an 0 ecnn
medt m cortbHE PSR PR g HEF apEPeavhE BlR TEhE s
ohediung 3 irp ne@m 0" dfdgrandgwp” apipique dt dsarvan hammakg tiemddhen

P
qgfnpﬁﬂﬁel %ﬁgll:%éc)i %%rsgl{;}g\!l hgl% dsep& \@F#ngﬁce&ﬁfg‘éﬁ%glcaﬂon running
Wethfrr%(a iBasigallypghangp qﬁ}@mswt?saible@nql {“imitedyXfilepysisin dafagealled “CE-

CREE Mo tRQhJANWBL, SsingSHE Ruithtfile @ysieﬁlg%w comter phRYs, s%mhﬁm
can |nter ret these as content under ItS nmal n fl

skegaey ronMR W™ systemycan infeppzet dhese 3 capiant yyder)its main filg Wétem Asa
c@mtan& cEJpayermsn pley @e ecmceadhhys refbieficell by MisTYSdyaram dah, dor

for. a cO dec.oders.
Pt P st R B SRa R Rgom R re
fdrlve, t@q@m m‘riel sgstempismicactedly thiestrog t'dragaghd-dehpd G-nangbssbiop”

IS not po r re j . y . t

-, oor - SRS DSORGB
ceomenhicommerflerefeargd toais aseagronly stafe. o gurenlYIBW reppedieg formean does
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mechani sm Is an object of the invention to provide

a systemfor settlng a record carrier

It is an object of the invention to provide a system for setting a record carrier
to a read-only state, which is also recognized by legacy devices according to a predefined

recording format.



to a read-only state, which is also recogni zed by
| egacy devices according to a predefined recording
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aspect of the invention, in the device for recording

as defined in the opening paragraph, the control neans
conpri se defect nmanagenent neans for translating the

| ogi cal addresses into the phygical addresses and vice
versa in dependence of defect managenent information

i n a def ectorEnpyeseintaca@rdasceadtharfilit ﬁgpedt@ftﬁe preded, inge

I QERLthNGeof formation
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norepl acenent state. For eﬁ@ur pose I n accofdance
witmationde: iedes aise apd @Pd'fm@ thaflpEepitmasagemenidnfpraaiierdio the no-

C adplatedfentitatglef i ned in the opening paragraph conprises
def ect rran%g i nfor t| on.jn a defect managenent
area accor ﬁ&s RUPOSE ' PED ?‘?Cﬁ(‘—’zvéf ?éetfﬂi‘dd’ﬂ??@t "FFH‘FHHF““OM’P“Ch
defad tarrrenadeimahin thenboinggphiagmpidoopiide Sefect ﬁla{agirhdhﬂl nformation
bet i,cal r t he cal.
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| Bergeregnsinfaynatiop plosidésrgeldénedetricerethplogisal aa:lresmﬂ dndtbsghysical
aaddRads, QM Mcigdedt@ePEntdidd @nd‘fc%ffr%r lgcaﬁé})rs %r %‘J la@ﬁ% Hé}ec?'t/é @fy%&q

via a no- relacemsnt state | ndi cat st ant
neRESSH: atr??s-oa'éﬁ@@tof Batecrrd sarheibeige Fﬁfeé@d f"éla ners@Iacqmt stae

ornmgatstaiy suEPhAde mtoftmfd%mﬁth&rbein@ frée 13} €4l @Nd b | on
st at.e of. the ect manag enent

R b e ek Be e e b i,
I wasigenantinfodnatign,alie drigaslireavem et indinatiitat Igasbiat1B@ng dt @st one
f&rfecl’lél‘terg#gg%frée%r%spur pose in accordance with a third

aspect e invention, in the nethod of recording of
i nf or mat i dier s Pd@f)ﬁenle@wrdammwlﬂopﬁmd sgecpafi teeginesption, tnhise

| Qath&pdr r@gﬁfng%fsiﬁfi)nﬁé%%ﬁ SSRARG if Be LRGN l th@%g{cﬁ‘%ﬁ(ﬁg‘sses

i n dependence of defect nmanagenen g?

d@rféwn%‘aﬁﬁgéx‘?@ﬁkadéfﬁ%s in depsndenesgr tiqfecampnaewr infagmation in a

I @€t xdhd’a@nfeﬁtr diﬁ&tacco\/&ngQ@a Rbig®mtd M@%ﬁm whithQEe®t i on
i ncl udes d ect eag&eﬁﬁs [ nd| catin ocations for
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nr%l?c@k@rﬁ%ﬁ% indicated by substantially none of the defect entries being free for use, the
method comprising setting the record carrier to the read-only state by reading original
replacement information indicating a writable state from the defect management area, the

original replacement information at least including at least one defect entry being free for



state indicated by substantially none of the defect
entries being free for use, the nethod conprising
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readi ng original replacenment information indicating a
witable state fromthe defect managenent area, the
original replacenent information at |east including at
| east one defect entry being fgee foruse, storing the
original replacenent information in a hidden |ocation,
amsk, storthigftyel aniginblheplatehet infamaaring émaehitiden ndcatonpdnt @ndifyang the

n ur.es ccordlng to the

i g?/%ﬁﬂaﬁa%gﬂ&\?e ﬁ?ﬁoﬁ t?e]—%:]'t‘?0 {Eﬁg Jevi‘Tes operating

accor di ng Ths megeurgsraecorditizde tha énversion hatie thg effent that devisesoperating
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d8tvine thelogreplagement stpis ryusrafiefrﬂg Fomeeosdiig Hev deta rTmS@ffeqnmlb
t bﬁng‘s e Gecofil cyirrist iafoehe rdddichlyRat. ThHehadam 408 hiabvices

rat i acco e new, extended
- SRR PR P e Lt e Bt g el O B ke
| replarameeni iofoymaing ahchmerefﬁmrae aare ofivi satigf to tha @cadehly ktag. t O
RSl e M BMPL SHER 9SS B 58S
F"F@Plﬂ atate\y racanstiog e am&nablstpla@mmwpmgmome ori gi nal
repl acenmeni, o B RSafRdnl Gfhe dleﬂceatne RERGH EE{EGQ nf¥hnst J;l:(?ude re-open

device the read-only control nmeans i1nhc e re-

nBSaTS Tor ssettingsths tepqsgycarmiss frpm é*@rrepdmryrsra@rbyfrmmqgn@ ongmal

r &@ﬂcdﬂﬁht}ﬁnﬁhﬁﬁlﬁn ﬁ’é/m Er@lhrdU&Mbd&GorI %a@ﬁ@%@&%&@ﬁh&%ﬂe nt
ormat i o n | ocation, dify t he

dé‘F%@%“"né%@aveV e Stf*ﬁ%ffb%ﬁ%'ﬁf%ﬁ“ft ¢ qigaiel P gcspi magieon; Fhis

dp drcdvrorgothatitivaeord giriasik rasa pd the @ﬂﬁbﬂé statd fhwirl’g&hd d2fect

T rd carri.

r @é% Ql?e?)mlti1 ?m%gl}{t %ﬁg%&s a?tbetﬁ%ﬁe\/s PG the gef arrclf‘:tr fo théread- -only

n##tegement information equal to the state before

setting thgah8aYafhRAdr EHe%EvnEeothJ &?e% e%‘?r%s 29 lal¥ gédqh Befec Bibles,

an enbodi nent of the device entri
Ahegead-anly @aifel peans ama@@gechﬁdst?m arcem/obf@mdyfe@@afbtep el the

na@nﬁl napleceale.ﬁtamgmmﬁrah ttﬁmaémecaaorc TRY h&fthd Aanthed Bait
acenent information in the

FICERIE e B B R S R LSt g pPd wriine e ot
r e dafest imagpgérinant ored agccmahg M/ralpteakﬁned &t:(&theg fosmger f or rred by

d t t he
IR i O

f @mmmformntmma@mmdmmmersfo thd'@fﬂdetvblﬁeartdhle rek@foplytcontrol
NRARAYSEEMNdd oL MBI A s& ML/ %@aﬂomc&b rxeﬂlgn% Q’ﬂ%}scﬂﬂthe

packet having pointers tot ect
rfé’alﬂ"fdPﬁ %Pff‘ebtﬁ‘?'FSdP thehideen logationa This haghe alvntagethatie samavgading

SIRERAA 1Y applit B reflihg AR B haliBNEt5bIdR Qﬁdﬂfoﬁrea?dlﬁgqhet Jagy
copy of t edefegt tables I n the hidden |ocation. This

has t he adUahTRRGEMeptef thy deviggdhereadepniyFontent maars amarranged for
aqiping delotigindl ¢placasedi infprhdtion o thghiddih Idafoadhvitgalhasnrad

f;% itibr r%]%l led% t‘lelzq gefecp BXnagement information, in particular related to a position of
the defect entries in the defect management area. This has the advantage that the hidden
location can be easily found via the location of the defect management information

Further embodiments are given in the dependent claims.
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a predefined position related to the defect nanagenent
information, in particular related to a position of

the defect entries in the defect managenent area. This
has the advantage that the h|gden | ocati on can be
easily found via the location of the defect nmanagenent

i nformati on Further enbodi nents are given in the
dependent cl ai ns. These and ot her asPects of the

i nvent i on WiFseland@hes gepsetepfther ipysatan Yl Be apppaatitom and pl¢idated
Wutther fv@th esf@ace tolthe dnivedigveitodiseribad 1§y W8T exdapit ibhe fapwdE

e S8 TPt i Forirtnst BN Re R st s M St D

Fi gure | a Bjuons showseoerod! @aier (teprvied.op view), Figure Ib
shows a 1&g edwcsﬁ&w &rke i&&%?(gﬁ)gs%fe&%ﬁ? Figure 2 shows
a recordi ng  apparatus (1 n acc ance With the

i nvent i on)Figur jihews Becatipgapperatys (pacedriange wigybe invention,
non- MRW t yperfa s aihliBEd B oudtladnon-FRIM e Stn&RNAYGrict
sinplified layout of a MRWtype of nmedium (prior art),
F@@ure 4 shows an exanple of a nmethod of bl ocking

Wi It e accaSgurd W shtve dbaplifiad ﬁﬁ)utl(&iang\ﬁ’ typeSF mdium (prior art),
repl acenme ar in ac .th the lnvent
bure: 5 diint ot e RagOR Y o Hedru R oM
ogireaansiVEQWiét@f replategdntdhiress (in decgrdanee Witlsthoingentioj sc | ayout
wth the tghles &%?H&B.w&%m‘%fn i LRk tm%% Bﬁq}dﬂhﬁfgmﬁﬂgd

hi dden | ocations tor orlglna repl acenen ormati on
agigt Figure 7 shows a secondary defect managenment area

and ori gi ']fi’éurer @@lb@!;?%ﬁ?&&yohmxﬁ{tﬁ@t%l@ﬂmct@QE HESARWHofhhtted
elements in different, Fi'gures have identical reference

neipfeAng higdengocgtigng for ﬁr‘g%ﬁﬁla%’?‘eé%%fﬁﬁra@%ﬁnda recor di ng

medi um 11 fiavd Néhods 4 ESRARY defect MaigtrienBartd @@ lori@ina Rfbladement
ceptral hole 10. The track 9, being the position of

t HE"8%Pes of (to be) recorded marks representi ng
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a spiral pattern of turns constituting substantially parallel tracks on an information layer. The
recording medium 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 writable
versions of DVD, such as DVD+RW, and the high density writable optical disc using blue
lasers, called Blu-ray Disc (BD).

Digital information signals (data) are 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 recording medium is indicated
by a pre-embossed track structure provided during manufacture of the blank recording

medium.
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head 22 for generating a read signal and further detector signals including a tracking error
and a focusing error signal for controlling said tracking and focusing actuators. The read
signal is processed by read processing unit 30 of a usual type including a demodulator,

deformatter and output unit to retrieve the digital information signals (data). Hence retrieving
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areas with a direction of magnetization different from
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The control unit 20 is adapted to read the defect table from the medium, to

modify defect management data comprised in the defect table read in order to block write
access to UA according to the defect management rules and to record the defect table

comprising modified defect management data back on the medium.
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namag@ﬁsedondaaqméfcw FaHIARRALKkHt (SBTPG add DI AD|cerraspantling ¢ MIP,

r?éklilggﬁ‘gi,q%sﬁ%g eilﬁ Ié\%lﬁ?ktet': Iogéﬁ’f‘ehave fhh 9%{1\% c%Hteﬁé‘Qs'HP

) e acce user area
usorregpaading packats of MIPT. MIE aech$IP aqaréaarsthe frzm@ ipfamtafiendbaut the defect

r%h&g@mm st%{uteg Bmd mR¥iuh N&cH KAGHAR Luyd lHJ&h&ns%?Mam/S‘éHﬁdary
control unit an enbo di nrent of the ar at us.

s Dsfetiehles lmfera frﬁmzemf PAAVDA! pad SA2afy hﬁ%ﬁ? gt él’e%“’h‘?*hha"e
sthed d&EAH%tht td 52k fed 2 dusing] \Jeﬁﬁcgﬁ(gn @d?{r@slseeﬁ tl¥fmedium, and a list of
cenen areas s ear cne or re
T btes BATAR: o P Pl et RSB ESTB. o o
not used fi@ranepddigdnnghews@rol atat2a.is deptéd to imadisyt dam duiRfised in
C r r .
EJM?S% gé all tfr ﬁ\;ﬁﬁjac%gcnt%ﬁtlngs ﬁWPI 2 ore%%lb f;% l(.lfn@a w1ﬁPrﬁ\é1de a
d |sts<mg |pmtesm®pg®T@EtlmnNhe(munm4he redomatd lyformamlos neyDT will
G L R Mok RERLACEVENTL NEO (SOR!) 105 or i gi nal

p acenent data for recovering the original contents
of t he MDTInjag empqgiinaqt, jifdugingth¢yeading of the disc which has been set to the

read-only state, new defects arise in the UA, the defect may be corrected. In this event the
MDT and SDT tables have to be updated correctly in order to remain DVD+MRW playback

compatible. That means that an ‘unusable’ status has to be changed into a valid replacement.



| ocation, called a hidden | ocation because devices
according to the pre-existing version of the recording
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enbodi ment (illustrated further with reference to
Figure 5) MDT is recorded in MIA as a Main Information
Packet (M P) and at |east two Main Defect Table
Packets (MDTPO and MDTPl). In.such case, SDT conprise
a Secondary Informati on Packet (SIP) and Secondary

Def ect Tabh en é?ﬂﬁ)liiﬂ{eﬁt Jf&@lﬁmﬂs tﬁwamral uslona @adagfaaiimn&ae

resp ct kets

% IO ?DT.
h%W‘é"t'toﬁ at%%ﬂ‘?ﬁ’"&'%f CﬁE‘%’ 0Rgng H%f’lac‘f‘HP églf%'ﬁﬂ Op fFlateddn 5‘9@' Iggion
M BefedfinAnapadierBlita ﬁﬂﬂDTalonS[bhmdb:aemrd thlrsfmfbmaahorocm atxaiiim, as

tasglg\r&]'rg %fs tsoﬁ?ﬂﬁoca ure 4S§or?)?ab£[ehtflg roteEt % 1&? F r{layqrcrn\er

and |ons 0 con
Tetipes aﬁamkeurmpplmdorSmMSn OAAQAch, SAEN la'mjhﬁm nonAMRV§ fegacy

gigftgrﬁi @vgltns Al &PMat tm&ilﬂmh&“ﬁmp @&&n%‘tﬁf J"ﬁ)ln@lg pl‘éﬁa&eand should

ective during verification or during use of
i Peivittea dthept peod aWCIP@@PI&é@wndforanéa&raqeé§%v|*c\9eléﬁnfgdhe same

I 6HRhARSR BRO S BpIR ARG S8 CbeinBiNDTIRONAMCh W bisc, hébdﬁ&@ a

enbo nt, t control nit. 20 is adatedto
CERPE IR L AP ST F ABE T BEBHBRCE Dhide
ekept dogssténnwMOhE it &Eﬂgei, (n dasels MR W& caphbie Sysisink Wvithduothe Bedge
uﬁéu%r?arllg' protection against witing on the nmedium as
e recovered information in MDT will indicate that
t he nedi urn kagnbodimeptthe mdtecsipaméormatan comprisgginformation

eggg&'@lng% %esln(adgférdleﬂ& nla gfge{nFrﬁqétQ 901‘35 ot} Qﬁscﬂh ?r‘aer\%’] bl&!k write

he rea e, new ects ari se
i #pceshie Wa In arranbedimerts theygpptry) é‘“‘é%q i é‘i‘ﬁﬁ’@él to TEYME MiFiks agkeesip UA

t lk}eresl\e@i-ﬁg @ngna‘iwe% \a/ﬁDJla@&nm?ma ﬁsﬁlggﬁ dﬂ&&ﬂ%@ﬁfoﬁﬁ&kﬁ G partidular
or aer remal n |\/RW a ac (040 at |
n@%\ﬂrég"%;’ﬁﬁ?'a%fﬁ‘emd?fﬂ@%?rb E‘éf%‘tq’ §°’l’faf§np>ba ??8‘“5 ﬁ%[ﬁ'@%ﬂ requgstng
ath!elﬁﬂphldtuﬁ apésameeweuatacchsm t@uhis @isb blieb@pitingdfivatidueedapgpar at us,

re?lac%mgrgt rapeas Lme cont2 c9 um??da d a1@0 caaabtle ?fges{})%flgéo%mﬁer}c; gfc (}a on

[ lmt\memﬁ(tDTcﬁmd IS@ITEﬂ @(dy tew itk rmooatucm vmlordréﬁl@d\ﬂDT in the STA as
n&?%&@&‘@ﬁ'ﬂ F 1g1§}t: a th Qdd\{B-lll- tl%rcorﬁlqrurﬁpz@ n]ia9 bk %Qﬁlgoftsbﬁp?essmg the

ormati on on a med Ium as shown I n ste
PRV descaibedryfo-rus appfasionston higipg tteit ParigH ﬁieﬁVWtﬂvmerﬁw

f EtElhqfor G&Hﬁl{gl tﬁ@br@@e m&mw R WS lpdaRrs &gy @d, thélcontrol
on- MRW st ens,

hed n S
70 A Gl R bock R Bt SO S B e SNt Mb | o
f apparfibs, phtaaybamecta]@meanbdmﬂdd:mtdgm GaA.t t en w thout use

of a SpeCIAs exqgﬁ g\;ela ountnfg/n%r a0 el Sle reaad onYy by sw1tchmg
Usi ng t he 'sa or anot her aut o= run appl 1Cat; on "a

calthdleeeriofectientaes tb hatsatiiddrdn uss asreglpemer!| Thil reathod msee@bl tn greaent
Stﬁ?@‘lg?écy’a&l% ah&Rd M&'i‘m Ré‘iﬂ{ep nvgsr»br‘{t? g;rtﬁ@dlﬁc”a%ﬁes%éo‘rd iflo 1R

cigrrstian 3é‘h*t":’a?ﬂ tgg (t:fteWesc esavﬂde rwd ey ﬁg@@seﬁﬁﬂ Iﬂ%a@erd@ﬁmm\r
CRRBAL QatS YRS ndbhi 1Y telBigRAlIcEEE BHACIFRN@bIES Jome
solutions are presented below.
Figure 5 shows a disc layout with the table structures of a MRW formatted
disc. MDT blocks 51 are stored in a defect management area in a lead-in 50. The area has 2

bad blocks 55 which cannot be used to store MDT tables. Hence a further MDT block 54 is
stored before the bad blocks 55. A main information packet MIP 52 has pointers 53 to the



In an enbodi nent the protection information conprises
i nformati on descri bing changes nmade to defect
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wite access to UA. In an enbodi nent, the control unit
20 is adapted to resune wite access to UA by
restoring original defect management data using the
protection information, in particular the original

repl acenent information. This can be done e.g. by a

Sﬂﬁsibﬂickscﬁm&d tHaEHe I RIi e MIVE bIBEKR @036 HH cbr@tn:hfégi ?I’aﬁvely
Ite accC recoverin i dat ed
’§F argount @3?%1%8 tﬁ’ﬁg&fs < ta%h E‘%%“rff*?eatf‘%n AP el VP eal so

c:apmhnle:e agdinst degdcorin thgddfansasgenayared. dat a bet ween NDT
and oo oSl AENLL LI A B ARSI e Bhign of
adpladements arkeet At ata’ms umtsctblez O thealyl Db dablsa. @b Imgdifiéd MDT tables
SAJPR r@@&{ tHQsaHé FocRRAUEtHE S§%§ﬁdl REs. AURW difle BRRhGR QMRS
ng" this part of ystemto the operating
s@ﬁé%@ mat frege are peIfed TeRjacerent Blmnwgeeanfi Apes MprREANbYITite afcesto hige
Wiéct € updates to the disc, the control unit 20 can
bring the di cktothe sa ad- onl st at
the disc ¢k t‘Pﬁ?breP"rﬁté’gé‘ﬂFd ‘i"écp‘i%g‘er fouke ‘?ﬁ’&i’rﬁ?%*f“f 8 ?ah‘afre'
t&pen,umdame_diefé‘& ilforintgen, inpafbédiar thsorizioal raplmdemmamm from
2@% Q%lﬁsggéi?aléiggr %16 ]gre%?a? gler% c?enérées gree o?rael:glagepneth 9/ storgg on a dlfrflegent
r leptiors @rsh is. kndimi by themdw@vms Thsleghcy sysppmetid sﬂes @h aandard “full”
"Lggacy” or standard Mount Rainier drives wite to the
disc. Drives according to the invention are aware that
t he di sc iFer fieitng the@sging mgplacemmyt infosagiop p ey tahle strystisy raay be

C&‘Fﬁédefor'éﬁ’anﬁ)le\/lfnlytlﬁt@}nﬁtlﬁﬂ l%taﬁng th RRIdBfelSntBedBR Have BedhMVMified
the ori gi hal ntent qf t eo%ef ect, tgbl eé ?Rgms
siyptaef m*gzve‘efefﬁ?cs@%t AN ORAT TEEIOE T 18Cre O BRRES 16 PBifs
nagﬁeumbn whitcieritfies hivalid i redidredotd ufresfonofse’a kNﬁBA/afbﬂﬁ]ﬁmdirtled)f
en rles m e store rom and the modified dgfect management i ation the
0% kPl PROCR I A0S0 SIS o et ST SS omBA RS HE]

Whlguhl @&qhmnamemswsp@ l:;‘tr@psstrh@ﬂﬂ t abl es. Hence a
further N@Jarpén%glmgﬁlt 'h?dd§r¥ IQEa%Qn Q%ffﬁgoepotslh@n Rﬁa@wﬂér@ﬁ‘fﬁe lead-

55. A main information pac pointers 5
t i (Qrigag/oTt) isiresenved foy the ?figlr}‘?b‘i%‘ *Pf?&tla"lohe‘“\‘?lh’ﬁ*’dé'r““%f'WFtore the

b&r@ﬁlﬁﬁar{l&% 1 Q1e#6) exﬁﬁﬂém theUGRﬁ aftal r@b@éﬁcmbmﬂdn@egﬁbed hereafter
unt o{ NDT bI s. The defect t

r'@ Siseql gre Clyﬁf“éﬂ‘gt B’“Bi‘f&ha{j‘écarpa‘ﬂﬁ ‘*ﬁd‘gxﬁ*%{’“cm’e
defects i mguhﬁs slewecdiscrigoagamnmain tatis mctufEOOﬂii&KIEbe}ﬁlatted

S%%:%ag (9 ?0cat¥ons {”or orgg?rt)a reglt%cen %Et 11Y1fe rmarzegge ].ead m qolFowed by

rep acemen
i auservietaleT 64.dbe eplaceiient imfoatiafipreid tﬂ@ﬁgmabﬂ@%blacrke (MD@@ ed

SMDch)%aim mo&ﬁaﬁt §09rﬁlt Qﬁde%elageggfeé g)hi@ﬁ!: F])tbgm lﬁé (e nMEglyor

Ive that nount di sc et ect ere are no
fredlecemen opwupable). Tanpadificd MRH b@@@@ h@)\te bggnaittemjo; theedefect
arﬁ&ﬁgce%lehtoaréatl.b&r(ﬁ’rigst@the MRW recording format. The original Main Information

Packet (MIP) 52 has a pointer that points to the last used ECC block in the lead-in for the
MRW tables, in this example that is block 66. Hence a suitable hidden location is just before

the last used ECC block. Hence this hidden location has a predefined relation to the location

of the original defect entries in the MDT blocks indicated by the MIP 52.



A solution for resetting the record carrier to the
witable state, also called reopen, is that the defect
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information fromthe tables indicating the original
defect entries free for replacenents, is stored on a
different |ocation, which is known by the new devi ce.
The | egacy systemstill sees the standard "full"
tables. For storing the original replacenent

I nf or mat i 0@n the fiesnblbeklalf &e&tdﬂﬂﬂbwlal A@yl nkxéh 1dﬁfrﬁdﬂ&dpacf@r

e r-el al

entri ggz ?hwarl%&e g&éémg?%n rm&orfn R ﬁ%%kegtth%tr“éraamsso O'd{telr 3t point
r &hesiginehieripasment inferingtion 690%.2. Kreaf) dfichighlesRMBT@RMDT!. The
NREAS aldQtsB6in@R al'erlgéoct@ttheq{&w%\/ &.J}o %H& {hl% ?e%l J%?e\{tem{rgs IPI} a pr?ctncal

restored to "free for use'
e APhqdueentths stygtuesioh the Wlhrsamqlh@e mqmg)e@n@uspch@r the already

nodintd @b, 4R ROAP ABRGGRRET (elgNYxQNEBY tb BrdtebiGaifk | Bl&' 3B@bcratches.
defect nm gfge nt tf’;\fgl es Cﬁﬂ’ be reconstructed. In an
embodi nent DUERPHIdden locgtion isdhah the pgw dyice can easily
santemickly ehdck o tne eXigaudé of tiecRMIPe@Ehaulif)thd EschieBekediof Mkt

t f L
Bﬁp(&% Ir”lgle ?rﬁ\!ee rcgarglg & YVII r%l%egranc%ssesgtge %\r f»}/rftth n E?é gloé&'é}?}gﬁi L‘qu

t phecksana RMVER SIgwatLper, actau pesdefingdpart liaging d @mmwbledmmermm ialre
”ﬂgrﬁﬁlreqﬁz@ lﬁfeqﬁi {O%QYgtnﬁ&je %i‘ t'hQ gﬂl£ 'F‘}JP{\@E%ORE% thé c?rlva c n access

r eadi Ng ructure. Figure
| 99 dist m\}&?etsrﬁm?%MBé{‘bW@v of pyogkingygither revfding therandacd MBS etdhe
dieséhdagi@dr Rbdgen | ocations for orlglnal repl acenent
informatio The |l ead-in ol | owed by a user data

area 64. Thd"VEfHSEamRnes tﬁ?]lf 6‘?5"%‘1“1“&‘? gf"l‘ivstbh gogireal frles in
MBH leld-nc Kis: hiddBTIGLatiMDW i) grdvasorh e@er torm@lérfsiceds ﬁ@dfgdﬁ@tef&lnhned

d & N di ate.to b e. n.use for
r\g% gaé%gngf’ Mogjﬁt ltannnuésrg Ye he stﬂ;]:%res WIIVE'ei % vw%ﬁ.n JHI 8& s 6 1
have been lts notedthatths Mcwet Ridrfi@etcontimgdgemento hay duflicate tables
;’gﬁﬁfl}déangi Suer %a*af%s)WWe oﬁtgﬁg Qéayﬂ%l%g{] _BRbs shgag in e%uge ﬂ)%l?r ROM

| nformati on "Packet as a
p“c?f“ﬁf@“t%altdwéo%@ek%@dheewswn@@knw the Iead in for

the MRWt &@u&& shbWs 4 REhdS¥ adTRh Ratdddhent feddn@ Gnlfgn@a@re lacement

a s | ocation Is st before

6B o e o bk Wt B L aes Frsempishensios

PSIEUES A Sﬁedldalelnﬁbrlmaﬁort IﬁcltehS{bP:N) aaﬁﬂgm(barﬁfrs 171€the 8DYI7P @de stored
t T C I C
35 B e e AP Cr o O SSa EEeiat 0. he
reaP pnd S Togr WKWWOEM ﬁle MIRBAEYIDG 2n ihg lead-int It @moted et R\effing
C 1 cra a I T nain (S

(e eltCor P e B0 BRCHSE 120 B S8 ol Dbty
Mygr GFP’é‘éﬁ Iadfa fogflect tamqe@ww’@smﬂ The RM P and
its p0| Nt @f £ eAbBiMERSf mymbmom@}/éfm@l@ébh@ﬁy ﬁlﬁmﬁédaﬁ F{] & 73

E% ‘ﬁ ect lenqs?él €S, racti cal enbodi nent
S geby e hmateR 2t (AP Th Real SaeppdandDefiseTabiee) are
uﬁoeatd ohdte ouldide &l theeSTayfoel@fdtydd rdvuftnessR@oMTR: ﬁws&gndala/
S forn 1%%{ ﬁndpa(cget &8"4))(73%55@t3 ))ed placeplrrl 81t %‘l:k Jusggsltll;]esl\sllPdhlasr 1tn the STA.
The hidden location from the RDT blocks grows from inner to outer direction as indicated by
arrow 75.

In an embodiment, the recording apparatus is arranged as a drive unit to be

connected to a separate host system, for example a drive unit to be build in a PC. The control



An advant age of the proposed hidden | ocation is that
the new device can easily and quickly check on the

wexiospessse of the RM P, to check if the disc iBCT/IB2004/051214
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formatted for that purpose. The drive reads the MP,
then accesses the first witten ECC bl ock m nus 1 and
checks on a RM P signature, i.e. a predefined part
having a known value in the RMP. The signature nay be
equal to the signature of the P. Fromthat point on
t D& ik % PangNo &nGRRRak Wah dbReestift ditSn SE AREZEEm VRW nay

of working, either reading the standard MDIs or the
sé‘é‘tﬁ’ﬁiﬂ“zé‘é’tmeffﬁceRDTs As indicated by arrow 65 the

hi dden | ocmtah @mb@nﬁahsmmcompmﬂdag syseall cotna.bdnegahé hbsttshgem and
I . _The hidden |ocati ut er

| R GroRingarberss hEmere St P iostat s Pl B oy By
I\/bmmbl URE 20 togterfokm nu@hods hrel fedcrioGtasidessibed inlrefErence to embodiments
0 WL t

Ré?the ré:Fo %ega&:largtugﬂ) o%tﬁ% :%b'i)ve{ %]tgﬁétggl Hg%)st gﬂgm{\@l%me growded
( withy sifiwared . Id@mb@t@ﬂ &ia atcerhpuses proeﬁmtm'@umv@ua@jécﬁé@r parfeaning

| %QBCQ'E‘ t*ea@%nlg AP¥EbNS E‘su@ ag;%&ng&hvg Qhit, Relvh EHIPAakdtitktletn¥w data
and al so as aCU for he tabl es OntGlnSld

FRigGiuee apd %6@6%0%%%%?!2?& paPEEt Pfﬁ%ﬁ&a@ﬁ%?“%‘?‘é&‘oéhf‘d
Olirivg‘ltlﬂﬁls op&@va ELdaBRthel AL AL 1008t the‘}ﬁ&:@é’sﬁlg it inGhetHag s)RWY,

f t | Fi 3 fect tabl .
e e GosR pR et it BRTRAR i erdp s SR Fgine

paﬁmﬁ&ssm§Mmﬂmxwhe SDT 72 are stored in a secondary

noar i ho 1 3SRl e Bl B Upd R AR oy kR ALRAL
c OYIDYIRYY, sinitar qvptdinedts WIFTCP ar BIA bavingalgteptmanpgempery Cﬁmpeld the

t Iﬂ@t‘mtlt)ﬁ) rAl&%rtth&gfomﬁloﬁ @zfi‘lqier QR gﬁﬁc§ltdﬁt‘, ﬁastbQ& &%Kéﬁpblﬁ BfAY¥r media
SDT 72 is preferably al so nodif corresponding to

ﬁlé;h RESTMERNgLic; lﬁrdtdh% czlméngdlsqd It tSd'Otfe%fﬂfaé'é‘tthlf %ument the word

na:omgﬁdlrage 84FE At eSdldfe@he pkdaenaaofamoelem&tor @rfepsttm those listed and
vent

on eal .secondary. i nfor acket
i BT gt PR o STt eforh PR aRRg: 912 Plespyofsuch
Relamerte et referdied @gts dd adylliest)theascepeDF the eldinethdt kle invention may

1) O

Tﬁé %Egegr]ehtgde Wc § é’ boﬁ’n gl’?iﬁgrtg?a%dns%g\g E%Q&J%Eé?\%fal _}'@Qﬁ Hlﬁy be

f ropesskengsd hy the samet lhrel Oﬂfﬂd‘jVQIStF uriler, ttheescopie Pf thamvention iy eotslﬂmed to
ThR eRbaiE Q{a@xe ifMnfidn QiR & BhT e Rl QB kS rEfuRVE cérmm.on of
inner to oufer direction as indicated by arrow 75. In
afFeerp 8uFREAebove-he recordi ng apparatus is arranged as
a drive unit to be connected to a separate host
system for exanple a drive unit to be build in a PC
The controlunit 20 is arranged to communicate with a
processing unit in the host systemvia a standardi zed
interface. In an enbodi nent of a conputer data system
conprising the host system and



the recordi ng apparatus, the processing unit in the
host systemis adapted to control the control unit 20

wa 20peesoss m nmet hods and functions as descri bedP@TiIB2004/051214
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reference to enbodi nents of the recordi ng apparat us
presented above. Alternatively the host system may be
provided with software (e.g. distributed via a
comput er program product sucm as a CD) for performng
t he above read-only functions using a standard drive
unit, which is not aware of the new data structure and
the hi dden | ocati ons. Hence a conputer program product
M ng to the invention is operative to cause the
control unit 20, or the processing unit in the host
system to perform nethods and functions as descri bed
in reference to enbodi nents of the recordi ng apparat us
present ed above. Al though the invention has been
expl ai ned mainly by enbodi nents using the DVD+MRW
si.m | ar emzeidt foefee@dihg eoridionlin B&kERaving Jogihal Meiesses, which
gty mgengﬁ%%can apply the invention. Also for the
i i OF At on carrier an optical disc has been
deswrdingaukand@t,222 3 ér raverding metks n atsicliomagened ¢agrien sprksenting
qhéﬁm ioRGnised. It is noted, that in this document
t he wor ‘conprisin does not excl ude the presence of

otoREtfol eeanyEd) for ecrntrsh? ippde repIAing holoeating eack Blogkrna plysicgleddiess

laﬂmQﬁdcﬂﬁcmﬂ%ﬂﬁ&ﬂéaﬁmaﬂm§|enent does not exclude the
pregence of aﬂ? urali el ements, .that

any
SelFidpanaseaeyfeansd’ i 6‘Er “IaPﬁlﬁ“Pg %ﬁ é’%&l&ﬂ@esﬁ‘fs intp, e E'I‘yéFi‘l‘B
tdaaxtesstemad ivrcw @didal i depbralynch of delfqa{ Rimgdnedt iMgrmtianis anfefebOt h
B B B B R R ier o "Fur ther . the
stb@*lyé@c%arta@@nenhq@nﬁatlgmmplgdmg)defdct gnirice chdicating lhagations fo’r replacing
e&ﬁ?ﬁ)eg}g%c‘al ad@l@geg Qﬁea& GM? mitla gﬂ]b(!: }e(?o?d &eregg & (ﬁ)pﬂrb ﬁlg Gla¥% no-

nove at ure or nmbi nati on eat ures eScCri
aBRJRcement Apdicated bewb%@twltyrnor%fébedieﬁgt entripheingiice for ks, and

hl r@gmlyl%amkdn Bhedr@ gzzmk se&ﬂ@ﬁ&&&%ﬁi catdaf t@lihed@awoﬁ@ state by
i ses, - means for recordi ng

C
m{F g8 "Hg‘&alfﬁpg’&?“eé}?f“ ”’P"’é‘e’b %’H‘lgﬁ‘lwé‘lta?’?"éﬁf*eefgoéhtl‘? frdeet he
[ msfxﬁgdmhu ada, th@drikinal lepladement infer@aton(a? Rhst indludia® Mil¢ast dné ddect
%sby | ocating each block at a physical
h&>track, the control means conprising -
defosiog thrangiop rvelatemmtanfsm(aﬁtir) infadirddér mgrsdrdt i Nng t he
| Qe &gqéf@éﬁlﬁ nglprﬁatBHYOSthgﬁrJ-re QQF@&%{?& and vice
versa I h dependen fect nanage ormati on
in a defect nanagenent area according to a predefined

recor di ng feotdRtclaididagn 885HaCvndran ag eRBRLIy Loier HBhi @)

i.ncl udi ng def ect ?ntrles i ndicating | ocations for
1@(&@567 ?an means (33) for resetting the record carrier from the read-only state by

- retrieving the original replacement information from the hidden location,

e(r];g'1y [)eelr(léofg‘ee f?r

- modifying the defect management information to the writable state in dependence of the

original replacement information.

3. Device as claimed in claim 1, wherein the defect entries are arranged in defect
tables, and the read-only control means (32) are arranged for storing a copy of the defect

tables as the original replacement information in the hidden location.
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entry being free for use, - storing the original
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