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has been adopted, the acronyms DVD-RAM, DVD-RW and DVD +RW have been

used generally to refer to the respective re-writable DVD technologies. Still,
25 reference herein to re-writable DVD technology, devices and methods and
recordable DVD media is generally intended to encompass all of the standards
which are now being used, as well as those which may be developed in the
future.
Present DVDs can have a logical file structure in which audio-video
30 content can be stored. Specifically, as shown in Figure 7, at the top of the file
structure hierarchy of a DVD 700, one or more titles 701 can exist which can

loosely correlate to program episode titles. Titles 701 can consist of control data
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can.begin with a navigation pack 708 (NV-PCK or NAV_PACK) which can be
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audi o packs (A-PCK) and sub-picture packs (SP_PCK). The NV-PCK 708 can 15
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recordabl e DVD nedia can include the following steps. Initially, a first

bl ock of logically contiguous sectors can be allocated in which indivisible

data can be witten to the recordable DVD nedia. In particular, the

all ocation step can occur prior to or during a wite process. Additionally,

the allocation 10 step can occur as part of the wite process. In any case,

a defective sector can be detected and located in the first block of
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media. Significantly, in accordance with the inventive arrangenents, the
.second bl ock doss not contain the defective sector. In the preferg dMA 2004
enbodi nent, the indivisible data can be control data in 20 accordafice 'w P%
the first whlogsssy control data, for exanple a control taid@udessoe®p; can
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second bl ocks of sectors can be contained in a control data area of the
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control data, for example a contro! table or map, can never remain separated by
30 a defective sector. Second, a defective sector cannot exist in a control backup
file. Finally, the first sector of a VOBU, which according to the DVD-ROM

specification, must be a navigation sector, cannot be a defective sector. The



shifting a backup copy of the control data froma first block of sectors in
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25 Figure 2 is a schematic diagram of recordable DVD nedi a. Figures 3A- 3B,
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illustrati n%ga DVD file hierarchy. DETAI LED DESCRI PTI ON OF THE | NVENTI ON 10
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bl ock di agr form.in Figur 4 he e-witable disk nmedium102,is
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i nstances, 8éconid Blodies diodedorstdid icecwmitainalili® adiopkrolgialdres @ thé SO be, for
exanple, a hard drive or a magneto optical disk (MJXD). An exanple of a MOD
is a minidi &eorqableByP métaan%e%c,comﬁwpw'éfmth'%ewﬂarﬁtfew@rﬁeée@r\@ B0 cabl e

to video or gl xRk ipgt&nYJo(ﬂ%Qchi@qgit% indivisible data can be backup control
25 data. As such, the first block of sectors can be contained in a control data
backup area of the recordable DVD media. Finally, in accordance with the third
rule -- the first sector of a VOBU cannot be a defective sector -- the indivisible
data can be the first sector of a VOBU comprising a navigation sector.
In the case where the indivisible data is control data in a control data area,
30 the method of the invention can further include shifting a backup copy of the
control data from a first block of sectors in a control data backup area to a

second block of sectors in the control data backup area. Significantly, in this
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However, for purposes of understanding the - 2 MAR 200 WO ((j)ll 35407
PCT/ US00/ 30%marol data and the first and second blocks of sectors are contained in a control
data area of the recordable DVD media. In addition, the indivisible data can be
backup control data and the first and second block of sectors are contained in a
control data backup area of the recordable DVD media. Finally, the indivisible
30 data can be the first sector of a VOBU comprising a navigation sector, wherein

the first sector is a navigation sector.



9 invention, the nunber of sides and layers is irrelevant. Moreover, in the
.event of a double-sided recording, it also is irrelevant whether thean 2004
recordi ng of both sides of the disk 102 occurs fromone or both sides of2
the di sk 1Qgpeffligsr Ning now to Figure 1 ( the control segkyRBookesds
preferably conprises a 5 controller 122 and a navi gation data generation
circuit 126. The controller 122 suppliesg first input signal to the

navi gation data PROGNAS bpstef 61CfHet préséht bR BRI, H«%F%é%‘m%] Sfyrd second
i nput signal to the navigation ata generation circult € servo can
al so be conshifténga begkep eppy bé thonentod! dade friooma fipg. bla‘d:ieohamtgaatmm dat a

generatlon lies a first mJItlpIexer
(MJX) 154, \% ﬁ'l ‘%aérg’?r?%&g& regF ?183%“8%%?%8{ %e‘%‘ﬁrﬁdf‘ tb? 88899 2 hackun 40.

The out put afeat hiee %Bﬁnlﬂéllobls irfithe ¢YMttol ldat=ABadkupQire& 861 n@ﬁ\g%diﬁég circuit

128. The outgut of the error correction coding circuit 128 is a recordable

i nput si gnaPecshPirel of sestees i thewgpntes dataaren: \MQFPOYR!: thaidefedtingand t he
spiral trac I r

preferably hhggilg%rgﬁ?s%sts% nmgluggtrﬁa%gnft%g?él%dﬂ& 3%%? g%ﬁ’nbﬁ‘fe fr%ggrfa b ®and
record buf f @VDBRdiss tbhdefedt disFooutaininig aThEotmutonsldeeemﬁﬁad tabedel et e,

nodi fy, and, ,refaormat video data stored in the track buffer 172 and record
buffer 152 FSf ?P{E pur pose of inplenenting the inventive arrangenents.
Control and dat aNbfibey, ftﬁ@@/lars?sfé'rrﬁQarpfr%ftﬂfea'hbé/nspfo‘i?%&ﬁﬂl iddtheP@&rBLAild ng the
20 controller 122 to control the operation of packet video encoder 144 and
audi o eh@odé&gctengthedpodi ffﬁ?*é‘?fbﬁmuf?émgrﬁa"?mdeﬁptl\#‘éS%?fﬁbdlﬂ"rem&qasn@egcr| bed

herei n. Sui f y..for.t

convent i onaPsyoﬁpE aitgf %’Qgﬁ‘ger cgrtjrhrég gy é"é?ﬂ hg%%ZQODIWﬁgg' atnlséﬁlp rogr am
routi nes fodetdetivadeatorad Ifﬂ‘&idH!fGth\Zﬁ?decaOE\NpBdeiﬁdbffa@ﬂ’veﬁ@éﬁtbﬂbémt@mlﬁghe
controller 122 %bg é ac trrg %a ce wth the |n%ent|% as shall hereinafter be
descri bed i H"grEaE &7 3ed 3F AeTERUYE SEFION CaNinRide 3 Starg Codedigld, & Streamy hb e
functions i Rdid;atmekbhpsmythuntd kAt wagﬁsné bxcn@e\@ép%hh&n QRTRe)a. PARY,
record, reverse, fast forward, pause/play and stop. The pause Is a

count er par t theomedifyinggpesns sahinchide roeRs foswritinandiite avbenthianythe stast r upt i ng
the play ba [ interru ng the recordlng of
a viewed pr gg‘?é)bx?oabﬁﬁrgnﬁg%?@gc%%%%ga %l?ﬁt OD%#(%’%' Hy2"AC88par at e
pause buffernchﬂﬁe meaps Gt Weting anrneceame sﬁ@ﬁﬁﬂlﬂﬂﬁ) ﬁh@rStEﬁrﬁmmem Ehalpause
during record and e] ayback function. - 2 MAR 2004 WO 011! 35407

PCTI r JS001 3HB0MOHHYinFeMeRfeamh RFI e pRRs 1o Jwiting mgergataiua apthesPackst gnal
processi ng gbhgMifield Or converting a conventional television signal, for
exanpl e NTSC or PAL, into digitized packet data, for exanple NPEGl or
MPEG- 2, 2@or digital recording by the deV| ce 100. The input path 140
conprises an NTSC decoder g4y ar §xanp| e MPEG 1 or
MPEG 2) 144 for video in, &anc i arrat-og-t 0- di gi t al
converter (A/ D) Rigbreands alblcmkddilﬁg@ﬁC6ﬂelDVlD@éco?diﬁmeelc%’ﬁﬁﬁi'&arQBeMPcﬁﬁd@d
148. The digitized signals are conbined in a nultiplexer 150 and stored in
a record buf¥dyongor gire pA¥RNeERRarating iaatiren 43 aprasranamyithbe daventiyeeach
packet is copahgdtab@d, each packet is conmbined with the 10 output of the
navi gati on data generation circuit in the MJX 154 and sent to the error
correct on codi ngiguier 2us & sthématic rda'ﬂgrmnrqfeewrdnblecﬂﬂmgnama cuit 128 can al so

be deened to be art e input path 140.  The, ou th 170
conprises a track B[ﬁsfe/?ts}é rla%%\ eﬁbr ?ré’rSChf'ﬁ't'C‘#) gf?? @ibn'gg&fafrom
the di sk i sbasiesidsabmpdtibldasteetise Eostol mdnahbhent MefitRSwhBin Thie packets
are processed by conditional access circuit 174 that controls propagation
of the packéetective sagterdeifusantinlalets recpedashie ? aertrelcdinseersave pat hs for
vi deo and audio S r

E%E‘JQI%% EAIVB% %Ibe% %'g@?r?erb%re%ec%gg’l%%c%y \@gﬁgqﬁ BV% 69/(

exanple from MP enc as a conventiona teI Vi'sion

si gnal , 30 or baxianmide-ddhyatibte E’é’ﬂectlﬂ'émeramdhmmagerdemdﬁdwomvvbyra‘l:m fealit 182,

for exarrpl e from MPEG 1 or MPEG 2, and converted to anal og form by audio

di gi t al - t o- SREACHYE CEFIRY '%%%EPF'&‘P ?L%’E’°'ﬂ"e"bﬁt°ﬁﬂ*t’°'p‘?%€é’§§ YRy fil8ad™82170 can
be deened to include the error correction circuit 130, as noted. Device 100
can represent a nmachine having) for exanple, a 1 Xread and 1 X wite
capability. Such devices can typically have maxi mum data rates for




25 recording or playing back of approximately 11 negabits/second. |In order
to inplenent sone of the inventive arrangenents is necessary to p[L'éthﬁ%i
(read) and record (wite) in a nmanner that appears to be simultaneous.
Apparent | y_simul t aneous pl ayi ng back and recording with &;ﬁ# @chi ne

woul d seenWPc?q)ésé‘Bfrrpossi bl e, but even such a m nimal capabi |0?§/0 machi ne can
be advantageously 30 operated in accordapnce with the inventive arrangenents

; . an .
to provi de appa i gl | . a 0 1 Il as
ot hor 1 nvent | ve " Breh 58k LRIR e p B P S e T B 0604 10
It will al ackeasdpeaapatisd dofditivel@ctol\veiidgement hedtgedavHeseifane al so be
useful for devices having higher data rates. D VD Media For purposes of

i |1 ustrati rpTesitve $RFEPR SV the fisstipertantod a navigatiom RAgkdRi@2aYOBUean be recorded
onto recordabl e [ : ; 2\ & re ol 1, and
pl ayed back frorlr:1 Yﬁee%-ﬁl?\é’g&a?%g/%%ﬁﬁgg P Feega/rwﬂ Qﬁqt@%\%\[ﬁ%g@;ﬁg%%fom in
f urt her 5detdmféctive stcgon ef BiguresrbA-6fsssthadfthe defestivs sectioe snubatdednt oget her
by an adhesive | ayer fortm' ng a 1.2mm thick disk. A center hole 118 can be
formed in tLH’é’OErgﬁ{ag’tle of-'Phe di sk so that a gri ppi ng device of the notor 10
106 of Figure 1 FiduteSeisW Bloyk @idgparhitusiitatikg anOVvOofitk hidratdhg. angul ar noti on
of the sane in accordance with the inventive arrangenents. As in convention
DVD- RAM t echnol ogy, the re-witable DVD 102 of the present invention

i ncorporates a | andl gr ooMeTAiLEDCHESERPATOR B $HENRVERTIGHEri al to record
data to disk. The | and/ gmve—ccngié—rrari'vn—mmr-a—cmrr'rmous spiral 15 112,
with datGa recorded alternately oRedmdab/add/Dewvice. Data can be witten onto
the re-witable DvD .102 in, an outwardly, di iqn.al on he spiral 112,

begi nmi g with_ ¢hESWRA N0 pleerapisingitah ch Rel ehr FPrdscrorseibts ger

radi us por tded8ctohahigeribht Methbbdn abbErdaf¥EwWath 8RIhesntdfe drlirR@metge dots (_
_ ) denote portions of the spiral not shown in the drawing. Each nearly

circul ar, rtadpal heretowidlizes | recoriablee re-yiitable itk mprivg 1922 jagceydades nes
referred t 3 : ' : it

si de-t o- si &gﬁa&ﬁ%?iﬁ%ﬁgﬁ Ng}ﬁg%%ieﬂ{shﬁesagr gﬁmknb;ra&t g'g ?@ﬁ%ﬁg%d?'a%{‘ ?pe

i ndexi mp Deewtitabtk Hisk cnédiums1 @2 issemabedioedlag @rivritabde DV DX inethgpliusatatd® ar e
shown, and these are shown i.n greatl enll ar ged SC@' e. To . mai _nLai n_.const ant
data densi t§MaRYIBEET: 1 MAfp/igRENGES, A5V RSN Ed D FoVBAEI A5k Mg
recordi ng suirf 468 bleS f&H afifle | hard MR o  MslgnERAdp AN HIsRIMSIBIESAfach zone
has 1,888 tracks, including 944 |and tracks and 944 grove tracks. Each
track is diesamenleioftaoM&dLisor minidisk( dnineny isktagres,sbetivrentiye vonaements

S ”p"c'ty)areEgﬁli&MSftg%& A s Bgr}g\eﬂ&g&@néja&iose“ ors per track. The
nunber of sectors per tracK i ncreases by one I n each succeedi ng zone.
Hence, &V t he ouller dedte 200ds copdide o wWritirigyorftd@Gndseediog Sraqperedardatde Each

sector 114 begins Wwth a read-only identjficat] jeld,. enbossed onto the
o ok surt acBVBRBas twts Prampion reergbla B OL ThE Riicaap TS s ad 1 o
identify thgePRYSEAssERABRI1OA a cbn@ol'\%‘ciﬁﬁqzﬁdﬁ@ HaéFad@lé inbek! JrsOlYsB{p04 12

of the sector and is kept 'separate fromthe user recordable data field, to
assure thatpath 140 ped maviden/aydip cadpiy] procaysing patir 1 1GibToe BYEEaLDR efamosiur t her

i nclude an enphossed are 16 .cont.ai hi.ng_read-onlv. ich.can identify
the type of o%ls@?g]fso{c’ g‘@fﬁ%’teseﬁ ??B\Y\/?atﬁ\%/fg -e¥g§ﬁ@g¥%_e g%trfet Q\I/ﬂcg?'o' e
appr eci 26 edof §@the lo@h&@laRe e€infadatfur perposeg bt chierepigncarandappbt eabit# 160

ot her kinds of disk media and_di sk nmedia players and recorders.
Addi t i onal | yndejgianging heareratign ehhedteidfe device illustrated in Figure 1

and the disk ”edfmegh@él%@gmm FOALbmprisE8l REtor 906 foPIBnRRYg tth%

i npl ement t he advance atures taught herein in accordance wth the
i nventive adiskhrig@mant s.pidpl asspanblyi $08 dhat ia aslabtad tonbd oovdeforet thee sect or

nmanagenent in accordan itth t i nyenti a ngenent n incl
nodi ?i cati olfl%'“Bpgé{ﬁg"aEE?ﬁ%ﬁ‘i'E {lga h%‘ygqvﬁai”\é °fffﬁ5§ﬁ§er 80@50 le‘é?ﬁyt E\I"Alﬁ?ré'%?ﬁ1?'he
control §@r Ygw dhlo MAOOELH RBellatAplbPbdckCahika it )laVIhiddt#h be read from a

spiral track of the disk 102 as a first input. The playback signal also can be an



DVD- ROM Backwar ds- Conpati bl e Defective Sector Management 15 In Recordable
.DVD Medi a The present invention can include a nethod for DVDRO\/I_b?%ﬁ rl%s
conpati bl e defective sector managenent in recordable DVD nedia. No v?€2 4
t he preseng | ion can be realized in hardware, soft

conbi nat i O&yoqﬂ)ﬂ%@% dware and software. Machi ne readabl e \é?éor asg?e 0aﬁg‘icor ding to
the present 20 invention can be reallzed?ln a centralized fashion in one
conmput er sy I 122, or i istrihb ted

f ashi on whe'rﬁ 8{cﬁof %'gr rerﬁfggwa& &r{]&rcg’?{;“és%’r eﬁ{fhac@rnobsesc%rb %errﬁ‘? pF'ﬁtoért 8nnect ed
conput er sysdrens seétiyn ki partalf the vadofiudiy sttt procebsing pappar at us adapt ed
for carrying out s described herein is acceptable.

ho
Speci fically, Whﬁ'&é‘ﬁa ’Pfégﬁﬁaeé‘érﬁtt he ignt 9%a !%eﬁ%é*ﬁ‘? B@b“ﬂé‘ﬁé@fﬁbw 108
cont enpl at egarf @?ecﬁqgerrcﬁbh?%t 33%t@floﬁ'agél'r&rf]a’ce%fttxg'd?sil (‘}?n@eg?ﬁélggnu?)
har dwar e and software coul d be a general purpose corrpu er sy
conput erd prigrdata tshered th'@n dish fh@ZJ twdeskerdigiit eae batredst!cafiies tddsort hestly

conmput er system apd DVD recor dj stemsimlar to the control section
120 of Fi gi it ol cRRe g Rr byt G BoG St RllpHEUISHEEE ArBAUPREY el n.
The presentelectrienl sighalcanileligh ddeodsaanded ihterior YBPYLRScPbPHARNRMPJUCt
whi ch conmprises ali the features - 2 _MAR 2004 WO 011 35407 PCT/ USO0/ 30604
13 enabl i ngtadmee iNtpIREetsAtasta 8erand tyRe ofstastinal sigseal i Incherrsetsried and vvhi ch
when | Oadedehﬂo@in%‘?})figﬁgltl§t¥§5mée§ l%hggtl\;lﬁ' %rﬁ(yn AitfectiOf \Z%réﬁaBBQ& toa
conmputer programin the present context Mean any expression any

| anguagt) cd)déalmlgmﬁitratelrr@d tocfs the pddybatk isiggat umiamaﬁmreslpbedsimthe)dmuse as
syst em havi an_inf ormtj processing capability to performa particular
function ei?rl(ﬁéerdqﬂl F’é%f’g? 1Iéﬁ]after either or both of the follow ng: (a)

conversion to argf bemphadtil Aueing GE6HdRG, a@és%fr'oﬁ&he%Mub@sséﬁBr\PﬂM%' on ina

different material form The invention disclosed herein can be a nethod
enbedded i nsﬁf’té@ﬁ&u?étp"ﬂlrﬁw'aﬁmm disk &2 Meordﬁmt%mﬁ@lédrmrthv@egg:ndmer
usi ng comre b I r si ens
conpati bl e %/\ﬂ'ﬁ ngrm‘oﬁ;é?écd ?ebﬁofg?\égﬁacscrl tg(]jé gglé\s/'gfzol"\r/ﬁg@ggb acg%eélw% th the
met hod tH tleest oneeinttérdor,crydtallihelréawtding loys| can akidbit swendistitatl evdrates,

recording data to recordabl e DVD, nedia ertal n i ndivisible data cannot
becore. d1'scUMBTATRAEF a8 Bt T4E IR e LRI ST P g ¢ aPoes

managenent @kfepditacvels 6P PdfRicHiORy CBRMRI dbteddBH %y%’\ﬂfebpéﬂrﬁﬁ)l@’ in the &Ry 10

mai nt ai n backwards conpatibility with the standard, the nethod of

t he i nvent i ey i1ABel ve the enforcenent of three rules. First, sectors in
the control dat [ for. ex sectors.storin tabl e or map
cannot becone sgpp@r g?eﬁcqrﬂ@ﬁf gﬂ?m erb?rﬁg?orgfg Iaﬁ%’f%ct% \ngq%'é;df'@rcr"ﬁ@”\"ﬁ

parti cud@r , statelexigibktingehigie edfiectivity ! Tdedight imbnglBi 6f alRar Beamicanald dat e the
control data. Se(ﬁ:"éJ]Fci a defective sector cannot exist in a control backup

file. FinalMpdula weite amarpioysy dataessks ofine §UEaes PHEREKE B thed vty ROM
speci fi cati gRstdiie releemwpa%aasbeaf.éaqr«}t Phe eﬁé}BV%tf NEsé ﬁiﬁé@&%d g ﬁuggt or.

Not abl y, al though several techniques exist for detecting and

def ective seaiteothe, SLirfaCBhemﬁm‘tew@dthzﬁn@mbodtwsmmne daebahmg l&vesebd)m thecan be
det ect ed ang Ioca ted by {j ber enﬁ defg& | ists l\th n Ilst defective
sectors and 3s¢ '6‘5’ aﬁge MhdrosE s L ARAEMAn

speci izt i ﬂlnsxfu@rli froxaargstamiad @@étle\b’:! I‘ﬁgiﬁeﬁre&tlﬁlwltcbﬁn |ah’$drpﬁ|oudlstété36f mary

Def ect Li st Iesand a Secondarly Defect List (SDL). Figures 3A-3B, taken

t oget her, 'I°I‘"(1§th tigity h Supseayently; ghe tapid eeplingn’ thajevsr Pieversnthol table in
control dat r ion
(WG ) or v SERUTERARLIR & the intErior R S g, R e e e ot ve
sector. |n péancecdigital dﬂagmn@eswwabbedjm paedss phiasal pases whictotarcamiteal dat a

digital code to the disk 102 which can correspond to the digital data.
30 Notably, depending upon capacity requirements, the disk 102 can have
either one or two recordable sides. Additionally, the disk 102 can have multiple

recordable layers per side., However, for purposes of understanding the



- 2.MAR 200 WO 011 35407 PCT/ USO0/ 30604 14 to a first block of sectors
3l14A-E in are-witable DVD disk 302. Significantly, sector 314B is a
defective sector. As such, witing control data to the first bl ock2 AR 2004
sectors 3 may Vi olate the first rule. Accordi ngl as shown in

Fi gure SBj‘éé\pg#ﬂ(get ecting and | ocating the defective secg%r/us\?ﬂoé % t he
control data can 5 be shifted to a secon bI ock of sectors 314C- 314G

Not ably, t k& S86ANho) (3, does,not contain a defective
sector. AcCO e§| ngly, ‘E@Bgféfr g,gg; gg.g '%Yle %gh' 'F&"aa'at TPPvae!NdBE SY8NbPbck of
sectors 31l4aGi@blesidedsecmting, mﬂ dseid ineldvans ivhetthe tﬁédeéd?@m@&ffe&tth \fiezeCt or
managenent % p %LLFOﬁJtI | i zefd in thi ?RPgase remai ns

backwar ds- & ?\%% | PECHISTEYP e S RALA Sids AT "BBr‘i’ﬂﬁ"‘oTo%lata for exanple a
control tabl e ORefRAINGIhoWES FiglrE 1ERAY LYnH8Ss LGRS filein
a control data backup area. Ead(::i’r sect or ?n t he 'contro'ﬁ'%?é;}%agIg %k&%grea has
a | ogi cal &goaley eédmlwmbdetalg@gemnonmmswa nThaeomamdroizziata

area. In og ackwar ds co control data in the
control dat gséll#etesa aﬁ%ﬁh@' RWIE% "Sggﬁﬁ?)" 98 ?ﬂerﬂté‘irhc'i’?P'E hé6@pAtthel dat a
backup ar easemaest10eupplidst #8etendCinbuesiBRACioNBe RGOSR MRAYA BOn&aHibLIREME NY

| ogi cal ad g%o _EIR%BTherefore) even if there are no defective sectors in the

cont r ol eLyPean 2lp0 pRcoppidsiadrarh of Hie eontralisestion 126. cBhmses
sectors to BOiaatibRRR%% bBndra I : nding sectors
in the contnr ollg data b a(k%'k?uor ggfggng 'ggzéuai@pgé&gﬂrghﬂ P&g%%pc gwn in Figure
3B. Thd9, ewdtivlekeughUXd 18¢5 emlcivéormcmm of eixé srﬁeoﬁauahenbhopﬂoceisuﬁ@ct ors

314M 314Q C tral be shifted to a second bl ock of
sectors 3126“21%@ Eie}geaﬁgp g%ﬁvﬁ‘gga AdF 75 BB 107" BEPRCOTERCtINBAPAN f t ed
to the secehduibli®sk Ofe %ﬁﬁﬁlﬁrcﬁ tﬁééﬁoB%éﬁec@Hac&hhé |cﬁ*9uu’t R 2@]? afeboMiable

recogni ze that the present invention is not to be limted to the precise

sel ecti on HIPWSNH suppliadie ﬂ’@dﬂﬁ'ﬂ-‘%l‘QﬁkWhﬁaf‘tWdlm"lﬂirgad"egn@ﬂ&h@&m‘labw t he
second bl 0glgcRiofSREIENIS16H9 gt he first block of sectors) the scope of
the present invention cont b&pﬁ%ti% a second bl ock of sectors in which the
sect or 45cont ai n&Hecootreller 422 alsot pretendbly had acbedshe fhierdita Bbeclnesf ins@et or s.

He th the fi d bl f t h that th

30 second BEGHEHUErHhend freord BUiRE 15205 Dosrbir Bge LaRbooPrsplon 8oty

and is not cantderdedmoaifly] Bhd réfBemsCPBREo Qhtd S8y ﬁst%@ttrdcrﬂvﬁwérolg‘Z a?d 2 MAR
S

200 WO 01135407 PCT/1JS00130604 15 Turning now to Figure
def ective d$ecardiufteriihfarghe myrprasataf lmlﬁmmtfnglTéiean‘énmlvbkaerasneemedtsr ul e can

be applied f t contro a backup

Pr1 o P The oyl oAa 6k inte 3 b BRI Hollef GO FHinGaE Dackup
file madt l@@ntreﬁerrmtormoatrdmrmcdipe‘ram shpackeoNidebeenzodérs ka4 BhawigictA
illustrates th(‘i g(}ﬁeat on of bacg%o control data to a first block of
sectors 4140F39H [ WWF?%’BQ YehaemBadimsninps desmitbieq heseit or 414N
is a def ectSukabresdtOvare’sr BsiareVs igrbiided ANieR t block of
sectors 414M 414Q vi olmet es thearseecgtr: I’?.I | e. &ggﬁ%}ﬁth%%o%b@nﬁ%ﬁﬁ in Figure
4B, upon dépetationg rentermeddv eaptidiier défZedt\|adélt©ecbozrgralrin4hlptmdmefobabkup
control da t cond block of s 4140 414S.

Not abl y, ttﬁgvglg%cg}rol brg%ﬂ%gr%&?w%géi @niﬂlg'gd%‘g grt° i%%u"h a defective
sect or 25Ac@ocaidagty witthehesinoeagen as shdlehdramistiar 6o et beddhdrédtet ABtafeCONd

bl ock of sector 4140- m% og@i not violate the second rule and the

def ective secto ‘h%m'é‘ﬂ TciaRiviprenastivetabie functipns indigages thasiens DVD- ROM
backwar ds- Cf@nmdrisbdreseﬁtﬁ, E\'/aﬂﬁb'e}’)\aﬁegﬁﬁl@§ l'%éoﬁxcré\tér&@tfaéé ﬁalan'AF‘d appl i cation
of the third rule -- first sector of U, necessarily a navigation
sector, camyﬁe/DtﬂVaamie$@®t i The pauseds a C&N,nterhertfto meusdbpedatiof iiseaMORS f or

storing a ose irst sector (the navigation
sector in E@B ‘7@@? gmﬁaglty' pe(ﬁ g'@?itB% p?é{g?aé{k of %’Gfeé’OS%q( PIOgEAT & es t he
al | oca@oon imferrapViRBithé PecdringSdf dliedled Pro§aet & Slinrikdl Mﬁefd?al@ @l the
re-writable DVD di sk 502. Not abq,\g fhiconsonant with the DVD-

o

speci fi cat if8FPrdinge A/OBPAKSGPAYS eryl &ﬁ/lmwd@mtgm@nwcmm@m fof or

exanpl e se CK. Significantly,
sec'[rgr 514%%?@%?&%@[%5%% ogm):f fectrldv%enpgaﬁeé ocaqf—'ga'd\jer segtor 514B ;I SO IS
shown to be allocated to store the navigation sector 516 -- the first
sector in the VOBU As such) witing 25 the VOBU to the first block of
sectors 514A-514F violates the third rule. Accordingly, as shown in Figure
5B, upon detecting and |locating the defective sector 514B, the VOBU can be
shifted to a second bl ock of sectors 514C-514H. Notably, the first sector
514C of the second bl ock of sectors 514C-514H is not a defective sector.
Accor di ngl Y, t he ‘storage of the VCBU | n 30 the second bl ock of sectors

A APSN P~ A A1l o - o, "



defective sector managenent technique utilized in this case remai ns DVD- ROM
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Significantly, it can be inportant to disable a defective sector Wi MAR 200
be used togstorg.data in a VOBU. DVD- ROMreaders which cgifgdobidsey t he DVD
ROM specification will not attenpt to read a defective sector.

Consequently, in attenpting to read a dgfective sector, a DVD-ROM reader
may not adequat 8 i : : { Qrdufefdr @
defective sect Orﬂ*_h!@dilﬁ%@iuﬁﬂh&%ﬁ%%%r@fbfﬁgﬁnts%ﬂﬁ@?leﬁrﬁgﬂl&&n eﬁ{(ir on éan

i ncl ude nodionyertingaa deneantivdabtetevisiora sigdakl édreextanyde NT&Dor PALL in¢o f i r st

bl ock of segt.aors,for, stpri the V ch t t he, nodi.fied defective
sect or enulcﬁ?'gﬁée%pﬂﬁlhe-s‘ @F%E‘%f&éa@géﬁgpﬁébﬂf’%l%ggi @ﬁé‘?gd{ﬂ'ée‘ifé&&g As a
result, a HB-dBVIMer FEOIE Theiihdutiith aUoesIhprissCNTSCldetodsl 188 anliNiddae
defective sector avoidi nget he potential exception. Figure 6 is a flow chart

i 11 ustr&irpcadaetfabexaopetMPEGDIPT WPEG-2 &ent Yideo e @ngreoseprisestant he
di fied defgeeti 8GLAL: i Wes: jcul ar,
noditie %@3‘55?@0?{2& |ta?'3UJw\?E}r?e? (%@Pﬁ‘w% Ht ;é(gié(?grgc%ﬁer, 1P ¢ guﬁntphﬁfcﬁr

t he net hod can t he rst tes o Ive sec
had it not MBEG-T or MRi&S-8efl 48t i Mres digitized sipnabsgeraeomtirechini ajoiltigléxest r at ed

15 in Figur S5A. 5 woul d hav e ocated in.the first NV PCK in the
VoB. hot Sbl 10 2ttt op TeRcTd RSO i SHLe SPaket RISRPT o o a Stream
I D field) adhaeketed-cAgtelich ipabrbtaddohsiPudted Usdchisieket isdinfbiasd OhtrpiRd with
the NVTPCK, A PCK or SP_PCK. By nodifying the Start Code field, the Stream

ID fiell® tnepmaekite nafgationf datp@eneratignycirepitin tza MMX {1 Réransf serd tpWite ROM
pl ayer can C t t Ol i i r e
Gat o The. ritaqrRElSl SobiaraRile ffa, SRy tOR AR B BRAULT AR ARS, .,
in the sectly dedrhed Rabk giari efindielinputepathaf4d.he packet can be nodified, in

step 210) the Pagket Length fi.eld can_he changed to zer 0). -
N o eattvely, A upiDgteserting Ratiol 78 GarTRSET 81TEARSTOUTTRS. BLAWBMt can be

nodi fied, igufedren721%h Whichl4t8asad RoAPiHd EbK LAk eRBI&hmigpdcikéls Foval ue
i ndi cati ng data other than AV data (not audi o, video or sub-packet data).

Fi nal | y15 i rfusthep ppo@ssing. tThe Bickets @gduoeessed bynengiionsbiagdess cirpwit dt7dp 214,
data oth f j .to th
Start Code TREFaRal Hobidlion e Hackiiftdbode iitolEerl1e B 8 "¢

non- def ect i reep&cilteqpathé\doravitieg ant audio procesSMHANT TREWIdeo 0§ debaderl Byl es
illustrated 30 in Figures 3A-3B) 4A-4B and 5A-5C can ensure that recordable
DVD nedi a 4889985 188c klP@&Rie fom MSES-liar MERG-2080d Roepderbes fi cation whil e

further '%%M%QQlemméigﬁéo?orP&EHWWT%QZG%AE TRE WikDistRbqtde

pl ayback quality of the recordable DVD nedia does not becone degraded. -
2 VAR ZID iy Oit¢@5462, AT axanmyde trop0 BIREGES or NRRGE and canmertted o foalo@VD- ROM

packuer is: PR WS- SRS YEaRBILTA) PRREPRTIES, Bl FIBELERIG-RUR AL,
sectors for130eahng destmed & ikkRide the error correction circuit 130, as noted.
Device 100 can represent a machine having, for example, a 1X read and
1X write capability. Such devices can typically have maximum data rates for
25 recording or playing back of approximately 11 megabits/second. In order to
implement some of the inventive arrangements is necessary to play back (read)
and record (write) in a manner that appears to be simultaneous. Apparently
simultaneous playing back and recording with such a machine would seem to be
impossible, but even such a minimal capability machine can be advantageously
30 operated in accordance with the inventive arrangements to provide apparently

simultaneous playing back and recording as well as other inventive arrangements.



data to the recordabl e DVD nedia, wherein said indivisible data is sel ected
.fromat |east one of the group conprising .control data, backup control
data or navigation data; detecting and |ocating a defective sect or2iMAR aig

first bl OC&@@@W ors; and, responsive to detecting and I%?Jgt igﬁéaﬂ)sai d

defective shlftlng sai d indivisible data from saf$i lock to a
second bl ock of |ogically contiguous sectors in the recordabl e DVD nedi a)

sai d second bl qﬁ% g) cont ai .ni Q% ?\ﬁﬁ del! ected and | ocated defective
sector. 2. $R 58 BPreiem et theHrYantye 2L1a99PRmEnts Saolso dstusefd febnt r ol
data and Saddnédsrh‘dvn@g'lmgh@ﬁﬂm dtgacks of sect ors are cont ained in a.
control data area of the recordable DVD nedia. 3. The nethod of claim]1l,

wherein said indivisible data is bacldMP dadia ol data and said first and

second bllock of e chisscalet (RRBIANATH WyeRiGoBhbRherlald, BAGKIR ALERLCT Lhe

recordabl e DVD nedi €rein
data is & hecdn betecoeddcdontal reaondad&:oDUDj rﬁedlaumrtexém\dﬁ?ﬁe)reﬁﬁﬂwueSDV@ &f
navi gati on secto er ei nbggﬁgrpfl rst sector is a navigation sector. 5. The

met hod of cT'aWH b and,played MsthegerwetableBVEs - T%f‘f"t"’”ﬁ@"'ﬁ%’&ﬂ@ﬁ copy
of said Cor‘é§§}k0\ﬂﬁﬁrﬁftﬁr"t|%ﬂo%t£d fnslflg@t]eoflﬂza‘ﬂfco%@fst%'ﬁw'orktﬁsﬁ'gibtsrtﬂjn ddgt a backup

area to a second bl ock sectors in said control data bac area, said
second bl ocﬂ@gﬁfhesé’t\'cﬁfté‘mqsdﬂe lggerafopatrioup 1 2rem M@slpowdcm}et bolseil|1d3 second

bl ock of segto I NDED SHEET' E 19) -
2 MAR 2004 % S| %’@‘4%’?’1"(11‘5'8%%%’ %§63§§g€&f%gt.ha¢%§”ﬁ§ oPvase { enﬁ“? ©Twher ei n
sai d stHp ofO@lef Egurad cardsdaneely igrig tbemiiyki Q&Scdmmlsh@an@ﬁlar mltiSMdfltHél a

defect list in the re ordab VD nedia) said defect |ist containing a |ist

of sectors WReMATHY "t"?f’eo\é“t dnespvepive arrangemeRshod of claim 4, further
comprising the siem Glnverigh DYBRAIR tebifBIac! ¢ eerfm.twlepgf;qq'oa%q'b Lcation

emul ati ng a non defective sector, whereby pl ayer ng bac sai d
VOBU i n theprlee@mldamtmrﬁvlbomdmtaswlbmd/gmova%rt.dmra astiqptede ichabgrendeérédt | ve
sector as if sai d ef ect j.ve o i S a non-defective sectaor containing
non- usabl e §aF5° d8 atpre 41%'? hiﬁ iﬁ”%ﬁ"ﬁf’}‘ﬁ gompinargn founs g C(?QF'BB?‘?S\/%"'%M or
conpri sgs a1 R awith@de rédied alerbbtedpoh ldnd 4l Groode Pasdtgicah ®RAVAtEA €l d and
at |east one Packet Dependent data field. 9. The nethod of claim8, wherein

said step o‘?”tﬁﬂBPf’%"Yf&aEl?nBVps&z imen suiardly: diggctioniionsthe singbd 12han a
start code Q0 ﬁ}rit)% ?ﬂhﬂ’er%é‘m GRith & ﬁJedsplr]aptc% melarg‘etrhgcﬂugboﬁlio%' m 8,

wher ei n sald step of yl ng conprises the ste I ng an unusabl e
stream 1D tof thaispirst ﬂéa_m'lfl'lh §dvelal sefieslof thnee Imgehddtso(f _cl)adeno8e puhtimnsiof sai d
E;gﬁeff Lgﬁgl Y rg| rclavﬁr??n Ehheedl%twenﬁ)g OiEach nearll gﬁr&lazrerrgdlglﬁyl gc?nctegtrlscal d
20 section of the spiral 112 is sometimes referred to as a track. Notably, the spiral
112 can be formed with a side-to-side wobble, not shown in the drawing, to
accommodate media type indexing. Due to difficulties of scale only portions of
the spiral 16 are shown, and these are shown in greatly enlarged scale.
To maintain constant data density across the surface of the re-writable
25 DVD 102, the recording surface is divided into twenty-four (24) annular zones.
Each zone has 1,888 tracks, including 944 land tracks and 944 grove tracks.
Each track is divided into sectors 114 (only a single sector is shown for
simplicity). The innermost zone has seventeen (17) sectors per track. The
number of sectors per track increases by one in each succeeding zone. Hence,
30 the outermost zone contains forty (40) sectors per track. Each sector 114
begins with a read-only identification field, embossed onto the disk surface. This

identification field, known as the header, is used to identify the physical location
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.DVD system for DVD ROM backwar ds-conpati bl e defective sector manag&rrg*]t I n
recordabl e DVD nedi a conprising: means for allocating a first bloC R 2004

| ogically | us sectors for storing indivisible dat ecor dabl e
DVD nedi a, C‘g\/\ggir/%iu@ said indivisible data i's sel ected fro%cg@)sf;@gotﬁ one of

the group conprising control data, backup,control data or navigation data,;

. . 2 : : :
neans for d b [ v ctor, Jn id first block of
sectors; angf ﬁﬁ%gﬁgo?gg%éér)lg%e géég?@%ﬁéﬁeecieﬁﬁgéoéﬂab@ 6%2‘? ﬁﬁlg' ?ﬁeﬁ?@'}’ef or

shi fting sathbtiihthi pergidnestida¢adableonTsarawitatlde MR 2taanausBepmditdeagk of

| ogi cal ly cqgnti quous se rs in.the recqordabl e DVD nedi a, said second bl ock
not cont ai nFW&ogﬁ?cga{fgtﬁté)ga"@qu Vgé?%\‘f’f’f“vhecaé‘e'é?'btr'fy thg typmefpvD

system of chaidia, ¥3) exérapri DvBRAM, DVDROND! & B@baz.i s control data and said

first and second bl ocks of sectors are contained in a control data area of

the reco?dabl e DYVilre appreciatefi{babim® aguanced deatutesitaudt®, hasbieraren sai d

i ndi vi sible ' : r said first and second bl ock of
sectors ar eag@%%g?i%%@ﬁépgln@g%r@%k %%P% %Qgﬁ'gg MG, PIRY e AR TEESAFEDl ¢ DVD
nedi a. 15. NdditDvdligyedremsofodifieatiork2of theafevide it@itehtd(H Figsidot @ndaha is the
first sector, of a video object unit 1"VOBU') conprising a navigation

sect or, V\hefjlﬁgd'"g%ﬂ’a’ Ipsice egéeﬁﬂw?@ cAMbR MEed tasisthas de smplerent the DVD

system of chaidRckd febtlrbRJugh® WBFdis iMBecMBARS il opy of
said control datca freomra fiurgglt bl cl)ﬂ( gcfc sector\xslmir] rtlﬁgln(\:%h?\?%?"g@%#%%gkup

area tol@ sdacadtienlercle siutiaciadefeativeasedtaranenagensat in bemdcdanar with thai d

second bl ock  jn..said | dat ackup..area corresponding to said second
bl ock of selg}"852§?hq§2§%ﬂ%%t%tcr"‘8| '“3'558 “&?“3‘39“%30@%@5%&@%’?"@%%6@%@) :
2 MAR 2004 WOnGhr8540 BofivdrETn HROESAAHREA 12D. foll RetoRMRY SXEd R&MeRbrddbhd FVE2,
wherein said detecting and | ocati ng neans conprises: neans for consulting a

defect |istMe¥&he recordabl e DVD medi a, said defect list containing a list

Ut her compri o1 ne arod BRck R ety PiPpadie AEIBRE RS BiBhBef ol Ty
modi fi c&ion enul ati ng a non- defladRécosdabéc DYD, Media
The present invention can include a method for DVD-ROM backwards-
compatible defective sector management in recordable DVD media. Notably, the
present invention can be realized in hardware, software, or a combination of
hardware and software. Machine readable storage according to the present

20 invention can be realized in a centralized fashion in one computer system, for
example the controller 122, or in a distributed fashion where different elements
are spread across several interconnected computer systems. Any kind of
computer system or other apparatus adapted for carrying out the methods
described herein is acceptable.

25 Specifically, although the present invention as described herein
contemplates the controller 122 of Figure 1, a typical combination of hardware
and software could be a general purpose computer system with a computer
program that, when being loaded and executed, controls the computer system
and a DVD recording system similar to the control section 120 of Figure 1 such

30 that it carries out the methods described herein. The present invention can also

be embedded in a computer program product which comprises all the features



whereby a DVD pl ayer playing back said VOBU in the recordabl e DVD nedi a
W Il not use data stored in the defective sector as if said defective
sector is a, non-defective sector containing non-usable data. 19. e Ma¥
system of G5y , Wherein said defective sector conpri rt Code
field, a St r@a%ﬁ) field, a Packet Length field and at Iggilygoc‘))ﬁé&f’acket
Dependent data field. 20. The DVD systempf claim19, wherein said

o

nodi fyi ng B i : i r than a start code
000001 BA g P Th B eptRRtEof Mo blok Rl B N Eh  of Vufte WPed

wher ei n saildadestinf § cogputerrsy stavmis alslezo camgnsitftRgsemnietiodg. an unusabl e
streamID to sairé Stregm ID field, 22. The DVD system of claim 19, wherein
sai d nodi fyi ng AESRTPEEHHIPYED g Rresit GANtPItFGndneat BNy, SKRI&ssien siai d
Packet Lengiry lahglishe, BddeAr MREStH of @A ¢nsthRARAS intBAYE NS Sief ther eon
a conput er program for DVD- ROM backwar ds-conpati bl e defective sector

manageneht SYSIEBOGVHLPR iNfRAMAKAN processing eangbiliteto pedfgram Ipaviindara

plurality of,ncR6s eRREL & ecut gk [ for causing the machine
to perform the st gpgg% 'P&ZWEK? e@ﬁg&@{g&ﬁ%ﬁ&@%&wm& ?% ‘m&em fo

01! 35407 22arRCTérUSOG ]G @ddalor motdtiong aad fib) eprdduetibn Of aldv@éreat nat&ant | guous
sectors forf stor.h}r;eg. i ndﬁvi gi bkg 8?\%a_to t he recordabl e DVD nedi a, wherein
sai d i ndi vi'§['Bt e' Hal"y EOrL 8SEOPEY NereiNFaR bP davethadeersbedded igeoeqmeepr i si ng
control datgroghielticisesh belimiiiered B3 SRblAfimdRLang Sehfhbicng, and

| ocating a defective sector in said first block of seCtors; and, responsive
to det et i rityaiiakle dsvalopmens dpels der ererating systems, costpatiblengyithathe donchioliersi bl e
data from sgy i to a second block of logically contiguous
sectors int feld%ée‘%omregggbq%ggDVD medi a, said second bl ock not containing said

detected and | odmbecordehes withetheanetiod c4he ThentiBa NiHeeroll8AGRPb&IS @k dge of
claim 23, wh reig said indivisible data is control data and said first and

second bl o3OGE é’_t—‘:'&?ereswé‘?iEg data 8 tReardakleDYEnmedie: chertpimaingl igibletdaga _
recordabl e ddMRofBEEGIMe EcomlIBudRA sRFe ﬁ@%q]ego@tane.a@\?P%e@L?thé%he wher ein

said indivisible data is backup control data and said firs econd
bl ock o sdvenpasmand of slefedtacdniained tenginolMaratmeri@dinly iarederab rhiiatain

Cara | ndi viGrsavan fomp ol IRGHe SRt PR Gl cB¥Garbe bt "+ vosur

conpri si ng iavereiongzdn iDRolveahelenforbementoSthrée Filest sector is a navigation
sector. 27.  The _machi ne readabl e Storage of claim 24, for further causing
the machine to PEFY GERIARE Ehepordrol datg prean forexsavte Seetopy SoFingai eprdmt r ol

data from gablelctimB @aknA bexdfiPEcharite fgngﬁtglhg[aan He? b }ghéﬁgcﬁ\cegeé 22

second bl ock of sectors In said contro ckup a ST 8848Rd bl ock
i n sai &0corlo perticidara atrbedkatjyeasezdorciorthe spotrdi dayataves aardirsatidatd the @oktrof

sectors in dsa@éd S%ggﬁdr,oaln dgi%%%vgggc?tbr cannot exist in a control backup file. Finally,

the first sector of a VOBU, which according to the DVD-ROM specification, must

)

be a navigation sector, cannot be a defective sector. Notably, although several
techniques exist for detecting and locating defective sectors, in the preferred
25 embodiment, defective sectors can be detected and located by referencing defect
lists which can list defective sectors and associated addressing information. In
the DVD-RAM specification, for example, defective sectors can be listed in a
Primary Defect List (PDL) and a Secondary Defect List (SDL).
Figures 3A-3B, taken together, illustrate the first rule -- a control map or
30 control table in control data for managing a title, for example video manager
information (VMGI) or video title set information {VTS!), can never contain a

defective sector. In particular, Figure 3A illustrates the allocation of contro! data




AVENDED SHEET (AR i'1 G LE 19) - 2 MAR 2004 WO 01/ 35407 PCTI US00/ 30604 23
28. The machi ne readabl e storage of claim 23, wherein said step of
detecting and | ocating conprises the step of: consulting a defect I4ZtMARN2004
t he recordgfy gs3ReP nedi a, said defect |ist containing a ptsiseabosse£ct ors
determ ned to be defective. 29. The machi ne readabl e storage of claim 26,
for further causing the machine to perforgamthe step of: wherein said

def ective s6cd firstitfock 64026l 1HA-YABU reteltdoyd DY DK 3def esighiRasBEL OF
said nodification enul ating a non-defective sector, whereby a DVD pl ayer

pl ayi ng baciectyi 31 4Ris 2 idefective seetar dAt sughvvriting eeniial datroto theefingablockt or ed
in the defegtd . i i flve se J - def !

Sector cont g Rg nan VoanTe At L Fr e TR e sR R RGN
claim 29, wWwrepan detedtiog badlocatingabe defextivprsests 3d 48, aind caiodal ddtelcdn a
Stream I.D field Packet th field l,east o Packet - Dependent

dat o 11 & o, bl Sons Aty G0 5B "o B 365 SorerhRchal o
step of nDAiff3EchErs PMT3995 dde Kdteddbn@din aMdibetig Sklkér. OABESrdingRN tResSt art
code 0x000001 BA to said Start Code field. 32. The machi ne readabl e storage
of cl ai m 3Gtorggerei thes@ngrot dats ibrthasarend blgck ofmsestors31A6-Fkdpdoks nut i ti ng

an unusabl e, ; i t flel Th chi ne.readabl e
st orage of e"d?‘%l{eﬁﬁ%{"@\}\;@? Za?‘rqqggid’&?%{ne\)ﬁggf 1“%0’5?’?%3%%??93 n g?%'%"éesuqlﬁg é?ep of :
witing a zisocasal reendigs BYIDIROM: kadk viardgicbnipiagibid. AVENDED SHEET ( ARTI CLE
19) . AfN Ay, e. Af, . AS. Af. A y. ASr . A:
_A@. A Oy e ANNGSEDINT PP LR IBRER SN trek dAton TR papPIRE LB et or control
Td} xsni d_ZUhgg] srk&rabsal4sd E@ﬂr@&ﬂo@n@]r@aﬂ&%hffﬂl&ﬁf] £8bkol data backup area,
Ul cral] ca] ca] ca] ca] ca] c*a] ca U] c™aU] cal] ca] calU] ca]ca]cTalc(a]c(aU c(a N
n Each sector in the control data backup area has a logical address corresponding

N&y0_X{ vql X

2] va oa] oa CHUE S BERIER A ME PO RS BT G o062 BVEPRERA ool cal cal ©
ul 1" h" " " S#SRWEE-88hbhxble| dordirgidaXh ¢ Haderatd ahenhealsd] aebsialep] cal ca ca
] ca] ca]ca] ca] ca] cal ca ca! cal caUl ca] ca]ca U]l c™a]ca] caU cal] ca] ca] ca

&&& " QAM(( (%‘?‘)‘QFP-WV?, datagn;thg fontiebate RaskoR teanHsStARY wWiitted] ®a] ca] ca] ca] ca
Py BB i e R e R S MO R R P
aV]ca]ca there are no defective sectors in the control data backup area, if the enforcement

J cral cal calcabaplenls thisleoadsa b salsdl Rahe thaabralis aheglrgl cal cal enal
; <=[ >>>?e? @@ ERHABLRREGOtKMVEDRIFS Rl avb stk b Irealefal hascid sipged eal cal ca]
cal ca] caoloca] cal ca] ca] ca)] cay] ca] ca] ca] cal ca] cal ca] ca] ca] ca] ca] cal ca] ca]ca] ca

| EEI FGADI 13y iy BigkifkREB6 Selivi pRfdarg] dgtdatba Plasked] ca] ¢

o col e coleleglerlant ool hontih il sabonlaciemihasis el falenical oo

[ S\\\]1]1 u]df] delcvors 3 4@ {30403 bedaca tlad carrespdndangcadrnta) dajciedchgaregiutibdal caj ¢
al cal cal cal G e Al eahS Bl Srletle e G7hgal call cal] <ha___= " +apbbe” cocAdn
k| wr | ga\ W] ca] cadfe silifstVircileCat tall eedognize ahsedreailbssHiGalsiionas ¢l ¢abeal cal c
a] ca] ca] ca] ca ca%ﬂc;a] ca] ca] cﬁaql ca] ca] cal ) .

k\Wkkkl nriBBited & Hirspisgisemalectiopf Soctars i) thaseqond iiroky] Mltbegdnfgaresa) ca] ¢
a] ca] ca] cal salal el AL SaLeA BREK 3k S8 tabialhAsatleaberbEakcakeaheal cal
caj ca] cal X XXXX

z\ zv{{| B} ~~Scmpe-of ahig{pregemd inentioa]coat«aapletdsca s esnddlieced b sgatalscia] whicba] ca] c

1 ! ! J%[ b | gb

L PG oL s ey B T AR ACRER) col )
ca] ca] ca] caligeL hE 3bieplisRbE dhdFirst and second block_of sectors such that_the
_7DP_1nzkUi B: {vqgl gb] X] ]] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] ca] ¥ cajecahd dleckUp eeildps ahe diy sid)loel sajroayrt iqrewke & [sim@diy 2 wmetic Y] ] ] ]
ca] ca] ca] cahfeg_] g%@ﬁ??ﬁ?ﬁ%ﬁcﬂeﬁ%hﬂrggén(ia"']\%"rlt%]- cal] ca] ca] ca] ca]ca] ca] ca]ca

] ca] ca] ca] c

-09<K*"R =| wnmhc”Y]]]] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca] ca]cal]ca]ca]c
aJ cal cal ca] ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!=c(4@R>@FuLd}xsnid _Z]]]]]c
a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]ca]ca]ca]c
ajcalcalcalcalcalcalcalo@Jdi ? uB]}}xsnid_Z]]]]]ca]ca]ca]ca]ca]ca]ca]ca]ca]c
a]J ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] caMb~aB
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sectors 414M-414Q in a re-writable DVD disk 402. Significantly, sector 414N is
a defective sector. As such, writing control data to the first block of sectors
414M-414Q violates the second rule. Accordingly, as shown in Figure 4B, upon
detecting and locating the defective sector 414N, the backup control data can be
10  shifted to a second block of sectors 4140-414S. Notably, the second block of
sectors 4140-4148S does not contain a defective sector. Accordingly, the
storage of the backup control data in the second block of sectors 4140-414S
does not violate the second rule and the defective sector management technique
utilized in this case remains DVD-ROM backwards-compatible.
15 Finally, Figures 5A-5C illustrate the application of the third rule -- the first
sector of a _VOBU, necessarily a navigation sector, cannot be a defective sector.
So, the first block of sectors for storing a VOBU must be chosen such that the
first sector (the navigation sector in the VOBU) is not a defective sector. Figure
5A illustrates the allocation of a VOBU to a first block of sectors 514A-514F in a
20 re-writable DVD disk 502. Notably, consonant with the DVD-ROM specification,
the VOBU begins with a NV_PCK followed by AV data, for example sectors
containing a V_PCK, A_PCK or an SP_PCK. Significantly, sector 514B is shown
to be a defective sector. However, sector 514B also is shown to be allocated to
store the navigation sector 5616 -- the first sector in the VOBU. As such, writing
25 the VOBU to the first block of sectors 514A-514F violates the third rule.
Accordingly, as shown in Figure 5B, upon detecting and locating the
defective sector 514B, the VOBU can be shifted to a second block of sectors
514C-514H. Notably, the first sector 514C of the second block of sectors
514C-514H is not a defective sector. Accordingly, the storage of the VOBU in
30 the second block of sectors 514C-514H does not violate the third rule and the
defective sector management technique utilized in this case remains DVD-ROM

backwards-compatible.
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located defective sector in the first block of sectors for storing the VOBU such
that the modified defective sector emulates a non-defective sector containing
ignorable data. As a result, a DVD-ROM reader will not attempt to access the
10  data in the defective sector avoiding the potential exception.

Figure 6 is a flow chart illustrating a method 200 for modifying a defective
sector so that the modified defective sector emulates a non-defective sector. In
particular, the method 200 can modify the first bytes of the defective sector
which, had it not been for the defective sector management technique illustrated

15 in Figures 6A-5B, would have been located in the first NV_PCK in the VOB. _
Notably, each sector in a VOB can contain a Start Code field, a Stream ID field, a
Packet Length field and the actual packet data associated with the NV_PCK,
A_PCK or SP_PCK. By modifying the Start Code field, the Stream ID field, the
Packet Length field, or any combination thereof, a DVD-ROM player can be

20 caused to conclude that the sector contains ignorable data.

The method can begin in step 202. In step 204, if despite the defect in
the sector, the Packet Length field of the packet can be modified, in step 210,
the Packet Length field can be changed to zero (0). Alternatively, in step 2086, if
the Stream ID field of the packet can be modified, in step 212 the Stream ID

25 field can be changed to a value indicating data other than AV data (not audio,
video or sub-packet data). Finally, in step 208, if the Start Code field can be
modified, in step 214, data other than a Pack Start Code of O0x000001BA can be
written to the Start Code field. As a result, the defective sector can emulate a
non-defective sector. Advantageously, the enforcement of those rules illustrated

30 in Figures 3A-3B, 4A-4B and. 5A-5C can ensure that recordable DVD media

remains backwards compatible with the DVD-ROM specification while further



10 11f 109 ()- @ 109%VK ()- ! 109%& ()- 1098V ()-S

0%V () - 0% () - &4u4i 5| 555&6dENDC ~ 10 1! * 1090V () -
(109B/E: ()-39" 100K () - % 109K’ () - F LOYMVE () -1 L0UNE' () - 8646p666<77denae 08
11 310%E i ,g%,/w& () - OLO%VE () - 60

"/ 109%&' () - ) B " 109! () - 778888' 838A8bC 10 PCTIUS00/30604

111S10% & () - FZlO%& ()- @SS10% & ()- 1M 10M 10MB7 109vE () - 5S
109%V& (') - AB&SUr %Bbﬁne Ry -

10% & ()-910% & () -1 Y 1%%?' %&'&%S%Tié%&&c?%%cbvl ghid ‘%)5('?-t PRGOS () -1
10% & () - 10%@9(’9(1 510%& ()-1 :10% & ()-;c;;<=[>>dEbC 10

1-"10% & ()- "' & 10% & () - 08 10% & () -

10% & ()-"10% & ()-FM 10% & ()->>?e??@@@@IE:/ 10t 10t Y7f

10% & ()-5"10% & ()-349!10% & ()-210% & ()-

010% & ()-f/S10% & () - Z@ @@ @ANAUVA/



10! 91 10% t& ()-10% & ()- ! 10%t& ()-& f10% & ()- YZ10% & () - @10% & () -
10t AVBBBHOCCaB4/ 10! 91'y10% & ()-!10% & () - SL! 10% & ()- S10% & ()- 5 MaR 2004
10% & ()-!*. "1096KX& () - CCVDDDFEEJE4/ 10! 9!110% & ()-1L!10% & () -

"10% & 10% & 10% & EEEI FGE dE4/ 10!
10% & (Q-ﬁ@ﬁ{?&‘f() S &l 108/2 & ()-% 108/2 & ()- pObdoorsosoa

L$10% & ()-"10% & ()-1bl11111JIbC 10! 918109%& ()-9%d0%& ()- 10t 10t

10t 9S10% & ()-17 10% & ()-5 "10% & () - J$GHAIMAKKIEDC 10! 9! "109%&' () -

L10%&' ()-1 109%& ()-Y!'109%&' ()-Y ! 10%&' ()-!S10%& () - KLBMKNNO#PAEbLC 10!

9! Soor" 109& () -1° ! 109%& ()-S-#10%& ()-y& 10%& ()- @ 10%& ()-t! 109%& () - #POQQB
RRRIEbC 10! 9! 4310%&' ()-y210%& ) 010%&' ()-Y S/ 10%& ()-f-"109%& () -

10%&' () - RESnSSsosx8ed fop DVD-REN sasieyRpEtjble fgfagive sector

R L Q”Esﬁé% SRS o1 of Love (-1
y10%&' () - 109& 4ljocSind @o%ir'st b}oy:klﬂ%igl(:alm_goriiﬁlj}tﬂm(s)sédﬁdww?{sﬂdﬁhﬁdwus1b|e
data to the recordable DVD media, wherein said indivisible data is selected from
at least one of the group comprising control data, backup control data or
navigation data;
detecting and locating a defective sector in said first block of sectors;
and,
responsive to detecting and locating said defective sector, shifting said
indivisible data from said first block to a second block of logically contiguous
sectors in the recordable DVD media, said second block not containing said

detected and located defective sector.

2. The method of claim 1, wherein said indivisible data is contro! data and
said first and second blocks of sectors are contained in a. control data area of the

recordable DVD media.

3. The method of claim 1, wherein said indivisible data is backup control
data and said first and second block of sectors are contained in a control data

backup area of the recordable DVD media.

4, The method of claim 1, wherein said indivisible data is the first sector of a
video object unit (“VOBU") comprising a navigation sector, wherein said first

sector is a navigation sector.

5. The method of claim 2, further comprising the step of:

shifting a backup copy of said contro! data from a first block of sectors in
a control data backup area to a second block of sectors in said control data
backup area, said second block in said control data backup area corresponding to

_said second block of sectors in said control data area.
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7. The method of claim 4, further comprising the step of:
modifying said defective sector, said modification emulating a non-
defective sector,
whereby a DVD player playing back said VOBU in the recordable DVD
media will not use data stored in the defective sector as if said defective sector

is a non-defective sector containing non-usable data.

8. The method of claim 7, wherein said defectiQe sector comprises a Start
Code field, a Stream ID field, a Packet Length field and at least one Packet-
Dependent data field.

9. The method of claim 8, wherein said step of modifying comprises the step
of:

writing data other than a start code Ox000001BA to said Start Code field.

10. The method of claim 8, wherein said step of modifying comprises the step
of:

writing an unusable stream ID to said Stream ID field.
11. The method of claim 8, wherein said step of modifying comprises the step

of:

writing a zero value to said Packet Length field.

AMENDED SHEET (ARTICLE 19)



& ()-!S10%& ()-3YL10%& ()-&910%& ()- 10 pSppg*r?rrdE7/ 10°3 F

S10% ¢ ()-f 109 ()-f-#10%&' ()-s 109 ()- f 109 ()- LLO% ()-rr&szssspxder/
10°3 Y "109& ()-!10%& ()-110%& ()-fz#10%& ()-F 109%& () - i*€ MAR' 2004
109%&! ()-Dttt*%vvmal 10°3 OnmlO%& ()- S/ f

10%& ()-S- PAQUE > 1 100& () - SU #10%& () - 9$S 109%& () - WATMDIRKdYNC 10" 3
10 10 108! 109% ()-F73109%& ()-5! 10%& () 410% () -y210% () - XXxX
z\zv{aBYNC 10°3 9 109%& () -

"109& ()-!1 s! 109& ()-& | f10%& ()-Fl Z10%& ()-' 10%& ()-v{{|B}~~"dEYNC 10" 3 '
109&' () - f ¥8t10%R VD systeovier()VPFHOMgbaokwardeogmpptipleldpfgctivye sestREYNC 10° 3

fy5" 100&! 1 109 % L* 100&! 109 () - - ybC
103 s10 @a%ejmﬁ“%d)@’f dﬁ@ﬁ:@ /a‘fﬁ)a?‘)a cg%%éféégg%) 10 10  LoTMLO%E 8-y2:/HngbC
103 @ }0;/% f/Lcls ‘(&r}n(e AADHEr&opeding 30%ERBIGEK of IRHEaYy(JontibQeERs édtor<l O & () - gQIEDC

10% & () - @oRng dogigisible giata tvihe TeporabieBY B Mpdian waeseip said)iggivisible
data is selected from at least one of the group comprising control data, backup
control data or navigation data;

means for detecting and locating a defective sector in said first block of
sectors; and, |

means responsive to said detecting and locating means, for shifting said
indivisible data from said first block to a second block of logically contiguous
sectors in the recordable DVD media, said second block not containing said

detected and located defective sector.

13. The DVD system of claim 12, wherein said indivisible data is control data
and said first and second blocks of sectors are contained in a control data area

of the recordable DVD media.

14. The DVD system of claim 12, wherein said indivisible data is backup
control data and said first and second block of sectors are contained in a control

data backup area of the recordable DVD media.

15. The DVD system of claim 12, wherein said indivisible data is the first
sector of a video object unit {“VOBU") comprising a navigation sector, wherein

said first sector is a navigation sector.

16. The DVD system of claim 13, further comprising:

means for shifting a backup copy of said control data from a first block of
sectors in a control data backup area to a second block of sectors in said control
data backup area, said second block in said eontrol data backup area

corresponding to said second block of sqctbrs in said control data area.
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non-defective sector,

whereby a DVD player playing back said VOBU in the recordable DVD
media will not use data stored in the defective sector as if said defective sector

is a non-defective sector containing non-usable data.

19. The DVD system of claim 18, wherein said defective sector comprises a
Start Code field, a Stream ID field, a Packet Length field and at least one Packet-
- Dependent data field,

20. The DVD system of claim 19, wherein said modifying means comprises:
means for writing data other than a start code OxO00001BA to said Start
Code field.

21. The DVD system of claim 19, wherein said modifying means comprises:

means for writing an unusable stream |D to said Stream ID field.

22. The DVD system of claim 19, wherein said modifying means comprises:

means for writing a zero value to said Packet Length field.

23. A machine readable storage, having stored thereon a computer program
for DVD-ROM backwards-compatible'defective sector management in recordable
DVD media, said computer program having a plurality of code sections

executable by a machine for causing the machine to perform the steps of:
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detecting and locating a defective sector in said first block of sectors;
and,

responsive to detecting and locating said defective sector, shifting said
indivisible data from said first block to a second block of logically contiguous
sectors in the recordable DVD media, said second block not containing said

detected and located defective sector.

24. The machine readable storage of claim 23, wherein said indivisible data is
control data and said first and second blocks of sectors are contained in a

control data area of the recordable DVD media.

25. The machine readable storage of claim 23, wherein said indivisible data is
backup control data and said first and second block of sectors are contained in a

control .data backup area of the recordable DVD media.

26. The machine readable storage of claim 23, wherein said indivisible data is
the first sector of a video object unit ("VOBU") comprising a navigation sector,

wherein said first sector is a navigation sector.

27. The machine readable storage of claim 24, for further causing the
machine to perform the step of:

shifting a backup copy of said control data from a first block of sectors in
a control data backup area to a second block of sectors in said control data
backup area, said second block in said control data backup area corresponding to

said second block of sectors in said contro! data area.
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machine to perform the step of:
wherein said defective sector is a sector of a VOBU, modifying said
defective sector, said modification emulating a non-defective sector,
whereby a DVD player playing back said VOBU in the recordable DVD
media will not use data stored in the defective sector as if said defective séctor

is a non-defective sector containing non-usable data.

30. The machine readable storage of claim 29, wherein said defective sector
comprises a Start Code field, a Stream ID field, a Packet Length field and at least
one Packet-Dependent data field.

31. The machine readable storage of claim 30, wherein said step of mod'ifying
comprises the step of:

writing data other than a start code Ox000001BA to said Start Code field.

32. The machine readable storage of claim 30, wherein said step of modifying
comprises the step of:

writing an unusable stream ID to said Stream ID field.
33. The machine readable storage of claim 30, wherein said step of modifying

comprises the step of:

writing a zero value to said Packet Length field.
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