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only, and thereafter is essentially a DVD read only memory, is referred to by the

acronym DVD-R. The acronym DVD-R also has been used generally to refer to
write-once, or record-once, technology.
In contrast to DVD-R, several formate exist in which data can be recorded .

20 to a DVD, erased and re-recorded. In sum, such a DVD can be overwritten or
rewritten. These DVDs typically are referred to by the acronyms DVD-RAM,
DVD-RW and DVD-+RW. Although, as of this time no uniform industry standayd
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 mtended to encompass all of the standards B .
which are now bemg 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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Recordable DVD media can be used for thousands or even tens of
thousands of times for recordings. For each recording, defective sectors in the
20 recordable DVD media potentially can arise. As a result, recordable DVD media
can accumulate a substantial number of defective sectors during the operational
lifetime of the recordable DVD media. Yet, defective sectors in recordable DVD
media can inhibit proper playback of data stored in the recordable DVD media.
Specifically, defective sectors in the control data area can invalidate the control
25 data. Moreover, defective sectors in video data in a VOBU can cause video
freeze or blockiness. Additionally, defective sectors in audio data in a VOBU can
cause audio distortion or noise. Finally, defective sectors in a menu area can
damage a menu.
In traditional recordable media, for example hard disk drives, generally
30 there exists two methods for managing defective sectors. A first method has
been referred to as the “sector slipping method”. In the sector slipping method,

when a defect is detected in one of the consecutive data sectors, the sector
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SUMMARY
In accordance with the inventive arrangements, a DVD-ROM backwards-
compatibie defect management method for recordable DVD media is taught-

25 herein. The method of the invention constitutes the basic rule that certain
indivisible data cannot become discontinuously stored in the recordable DVD
media during the management of defects contained therein. In particular, the
method of the invention can involve the enforcement of three basic rules. First,
contro! data, for example a control 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
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In the preferred embodiment, the indivisible data can be control data in
20 accordance with the first rule -- control data, for example a control table or map,
can never remain separated by a defective sector.. Accordingly, the first and
second blocks of sectors can be contained in a control data area of the
recordable DVD media. In accordance with the second rule -- a defective sector
cannot exist in a control backup file - the 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



rule -- the first sector of a VOBU cannot be a defective sector -- the
indivisible data can be the first sector of a VOBU conprising a navigation
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a first ogi cal Iy contiguous sectors for storing indivisible data
to the recodddNOOOND Bt StarnCads fitlh, vritingca nng-existinb streamltp ta
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| ocat ed def ect iAvBVE-system for DVD-ROM backwards-compatible defective sector

management in recordable DVD media can include means for allocating a first
block of logically contiguous sectors for storing indivisible data to the recordable

20 DVD media; means for detecting and locating a defective sector.in the first block
of sectors; and, means responsive to the detecting and locating means, for
shifting the indivisible data from the first block to a second block of logically
contiguous sectors in the recordable DVD media, the second block not containing
the detected and located defective sector.

25 In the DVD system of the present invention, the indivisible data can be
control 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.
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code 0xO000001BA to the Start Code field. Also, the modifying means can

include means for writing an unusable stream ID to the Stream ID field. Finally,

the modifying means can include means for writing a zero value to the Packet

Length field.
20
BRIEF DESCRIPTION OF THE DRAWINGS
Figure 1 is a block diagram of a DVD recording device that can be provided
with one or more advance operating features in accordance with the inventive
arrangements.
25 Figure 2 is a schematic diagram of recordable DVD media.

Figures 3A-3B, taken together, are schematic diagrams of a DVD-ROM
backwards-compatible defective sector management method wherein the
defective sector is in control data recorded to a control data area.

Figures 4A-4B, taken together, are schematic diagrams of a DVD-ROM

30 backwards-compatible defective sector management method wherein the

defective sector is in a backup control file in a control data backup file area.



arrangenments. 25 Figure 2 is a schematic diagram of recordabl e DVD nedi a.
Fi gures 3A-3B, taken together, are schenmatic diagrans of a DVD ROM
backwar dswoowpsavi bl e def ective sector nmanagenent net ho®GIAERNE4 he
defective sector is in control data recorded to a control data area.

Fi gures 4A-4B, taken together, are schefratic di agrans of a DVD-ROM 30
backwar ds- conphtguiése5 i ctaker tegather anmachponatin diggtantsdofvm ENVE-ROMe

defective sector,is in bac control file i backup file
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THE | NVENTI ON _10 Recor dabl e .DVD ice. A i£e . 100 for inplenmenting the
DVD- ROM backwaf, @é’-’%grfﬁé‘t &BF'&"""‘@@@“#@H&S&Q&# ﬁ%tj%edaréx' accordance with
the inventive arrangenents taught herein utilizes a recordabl e,

re-witable disk medium 102 in accordance w.th the inventive arrangenents
is shown in block diagr F INNVENTIQN; t abl e di sk nedi um

102 isllqgtrrgodi ed as a re-wi tab'.ﬁp&?ﬁ%dlé‘d\}ﬁﬁel/}c strated enbodinment. In
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embodiment. In many instances, as will be noted, the re-writable disk medium
can also be, for example, a hard drive or a magneto optical disk (MOD). An
example of a MOD is a minidisk. In many instances, the inventive arrangements
aré applicable to video of audio or both video and audio.

20 The device 100 is capable of writing onto and reading from recordable
DVD media, in this example, a re-writable DVD 102. The device comprises a
mechanical assembly 104, a control section 120, a video/audio input processing
path 140 and a video/audio output processing path 170. The allocation of most
of the blocks to different sections or paths is self-evident, whereas the allocation

25 of some of the blocks is made for purposes of convenience and is not critical to
understanding the operation of the device.

The mechanical assembly 104 comprises a motor 106 for spinning the
disk 102 and a pickup assembly 108 that is adapted to be moved over the
spinning disk. The pickup 108 and the motor 106 are controlled by a servo 110.

30 The servo 110 can receive a playback signal of data which can be read from a

spiral track of the disk 102 as a first input. The playback signal also can be an
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assembly 108.

Prior to recording, the interior recording layer of the disk is in a crystalline

20 state exhibiting high reflectivity. The light intensity of a laser beam can be
modulated to write amorphous data marks on the surface of tracks in the interior
crystalline recording layer. Specifically, the energy of a laser pulse can quickly
raise the surface temperature of the interior crystalline recording layer above the
layer melting point. Once above the melting point, the interior layer can

25 transition from a crystalline state of high reflectivity to an amorphous state of
low reflectivity. Subsequently, the rapid cooling of the layer prevents the
molecular structure of the interior layer from reorganizing into a crystalline state.
Hence, digital data can be mapped to a series of laser pulses which can write 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
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ies a first input signal to t exer ) 154,
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f the MUX. 154 t t t it 128. Th
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track of the disk é the laser. 15 The controller 122 also preferably
has accesdrack Qfﬁéedhﬁkﬂ arvathedasarn t he track buf fer 172 and record buffer
152 aggshown i g FEi | . :
reforr%rat vi deo Bgtcg“glt%g%re?jggglﬁwe!%é%k sa%{i%n& grcgg%r d‘I % er 152

for the puargehsmufter 14D bedeedard dpufiee 15&\/asr‘shcmm a Flgngialmr'ﬂhe con&mﬂér oR22and
R Gk R LAt HeBh o 0uttin B s bl 72 394 ana
audi o record buffer 152 for the purpose of implementing the inventive arrangements. -
Control and data interfaces are also preferably provided for permitting the
20 controller 122 to control the operation of packet video encoder 144 and audio
encoder 148 for implementing the inventive embodiments as described herein.
Suitable software or firmware is provided in memory for the conventional
operations performed by controller 122. In addition, program routines for the
advanced features 134 are provided for controlling the controller 122 in
25 accordance with the invention as shall hereinafter be described in greater detail.
A control buffer 132 for viewer activatable functions indicates those
functions presently available, namely play, record, reverse, fast forward,
pause/play and stop. The pause is a counterpart to pause operation in a VCR,
for example manually ir\terrupting the play back of a prerecorded program or
30 interrupting the recording of a viewed program to eliminate commercials from the
recording. A separate pause buffer 136 is provided to receive commands for

perfdrming the pause during record and playback function.
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or MPEG 2 enco

- decoder 178, for example from MPEG-1 or MPEG-2, and encoded as a

conventional television signal, for example NTSC or PAL. The audio is decoded

20 by circuit 182, for example from MPEG-1 or MPEG-2, and converted to analog
-form by audio digital-to-analog (D/A) converter 184. The output processing path
170 can be deemed to include 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 2 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.



conventional television signal, for exanple NISC or PAL. The audio is
decoded 20 by circuit 182, for exanple from MPEG 1 or MPEG 2, and converted
t o anal ogwo 0188407 by audi o digital -to-anal og (D A) convePCEUSINZWN4 The out put
processing path 170 can be deened to include the error correction circuit
130, as noted. Device 100 can representtita machi ne having, for exanple, a1l
X read andit whill4lsty bé appricihéd that.th&irvlentiey afrafgerasntsydancasd Pe hawkil fdexi num
data rates for 25 recording or playing back of approximtely 11

megabi t s/ Se¥isaa havipadhigher da8airalsFenent some of the inventive arrangements
is necessary to play back (read) aptyggeeid (Wite) in a manner that
appears to be simnultaneous. Apparently sinultaneous playing back and
recordi ng w t hFeuplrpasesiohilivetrating thesioventive &rsandemrygs, rogranhmatesiain such a

m ni mal. capabilit chi ne can be ant usly 3 erated, | cqr dance
with tRe icﬁ(}&‘ﬁ'feﬁé’@r%{ﬁﬁéﬁ‘é‘ﬂggaﬁ&ﬁgﬁ g‘\ﬁ“@%e@bﬁg’gﬁ@l@g rgTvﬁtﬁtﬁng@@s&pl ayi ng
back and 1fiRe di, Radaiaye badksfremhbe reivaableBYVDB( IHitORARAtable BODN1035407
PCT/ US00/ 30604 11 It will "al so be appreciated that the inventive

ar r angenegssheum il &isthes detadin Figuse 2. gavicersishal g swbglistes dendedat es. DVD
Medi a For , b8P 6y aﬂfadh'egfggtléfér'fepnihgr% | DRERULIER QUL ARAGIRA! fole ATROT am

mat eri al can recor onto rec e DVD nedia, for exanple the
re-w it ablcanDéFordned Fin ghie eeriter ahtheptiisk ed thatk gfippimgtdevicecofiphetrattos DVD. The
re-wi babl e DVD 102, consi st

as shown in further detail in Figure 2. ca
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beginning with t smal l er radius portion of the spiral to the larger
radi us porbegiming with the smaller radius portion of the spiral to the larger radius portion
of the spiral 112. The several series of three large dots (_ __) denote portions of
the spiral not shown in the drawing. Each nearly circular, radially concentric
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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I 1l ustrat eghddia.Fi gure 2 can be used together to inplenent the advanced
features taught herein in accordance with the inventive arrangenents. 10 In

particul ar, a solRYPdtOMBackurasdsCognatiblePefostivgSestar Managessdance with

the iggentive arrangements cangj ﬁ&éd%ﬂ?bl@%lf)inﬁ 7,ons of and additions to
hardware, firmvare and software in the controller 122 for recording data

to recordabl e DVBe presbim .inievifloR@dnBaclkde radseBaapiat iIDMI-RODM datkwerdsect or

Management cor1n5pa|tlrt]>|eR§g egg\%) lsgctgypna'\r/\%giar%ent 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 contrpller 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
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become di g0t ) AUAShYove e Entdlcihént SFRTERRNS, DVD medi a during the
First, sectors in the control data area, for example sectors storing a control
table or map cannot become separated from one another by a defective sector.
20 In particular, a defective sector in the control data area can invalidate the control
data. 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. 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 (VTSI), can never contain a

defective sector. In particular, Figure 3A illustrates the allocation of control data
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control datsactoBeSiorBlis & dERICEOE is¥€to? £ PsOsuhARRInLebrittol idatditd O filth HIGAKUP
file. Finally, the first sector of a VOBU, which according to the DVD- ROM
speci fi cat i%$ectAss 314433 4R d0ayuiclasn the dirvrules afpenrdinglva agethentr ineFigen or .
Not abl y, al <3l ' | S, f i cating
defective gggw&,gﬁ@%@earﬁ&r %ﬁbggﬁéggﬁﬁglgais%tr#?jﬁg é@?ﬁ@ﬁggt‘iﬁtgr%ﬂ%an be
det ect e8 aré shitted ¢ absecoadl dierkoofgectet eI T4C-BN4Gs Mbiably, ¢BE skisid BRICRCt | ve

sectors and_.associ af essing . information. In the DVD- RAM
speci f i cat i%6ReCTS? %(Q)%g:ﬁgﬁig& %aség’(tic\?@%%@t‘@ﬁfgc"é‘@nsﬁéoﬂ-! Aeerrdinghy ther i mary
Def ect Li ststdrBBblof 2R canBBrasndan ¥h&sb&sd bibsk of SBhtbrs 81 4BL2F1E AoaBnokaken

together, illustrate the first rule -- a control map or 30 control table

i n control ViRlate therfirshAdeiand the diefdctive fsectosraansgemand eechremagetilized in

I nformatio WL ) eiaing! ey et_ infornation (VISI), can never contain
a defecti Sgigsect 6?'?1aln\r% IggrBtF?d():M garc?vﬁraﬁfgm:?ﬂ 'H%r ustrates the allocation of
cont rofl0dat a WON@1a3pA60h eaTibhSInNddP Adta, ¥4r Exaraplkid &dnth) A5MeYr RELPT S
314A-E in a re-wr#'t bl E‘?DVD di sk 302. Si gni ficantly, sector 314B is a

def ective SRRR-dreterably fieg a gorresprpdinghiackup dilg i 2 60rtel data dackipetea. of
sectors 31¢AcR L85 tNé BbAk6 ddis bh | i in
Figure 3B, upon detecting and Iogfgﬂg%af eﬁa e?&?ﬁaslgag#e% gr%ﬁg?[&%‘\,/m?%e
control datteadagica! address int the cantep! detzoarabllo ckderf tosentain BVELROM 14G.

Not ably, t d of sectors. 314C-314G does not contain a
def ective tsB gg?‘&%P&A%%g%& %x‘?"stf‘?ié’%{ast"o&’gg@'%?"?ﬁﬁ? 5AANGI 253961819 ¢ he
second 18l oblckidp sestrolr datd ir €hed diirélaRia batkup bRladhBst e whitfehitd Ul € and the

defective sector nanagenent technique utilized in this case renains
DVD- ROM baCRUESRRNGIRGFa¢toR: Baving crerespanging tagicah eddressess ofibereforgatwen ffor

exanpl e a eRdrerb nbaé)éfﬁfﬁfcfafég%%n;sgb JBQ‘?:BntrBf §: grtﬂa%kMp Q?ésa,?fn&fe;'éen%ggq%j%ﬂ

backup file in a contro ar ea. ch sector
backup ar eaf libe fisstirolyi calseaddcess ta be rskippeddh tige control data area, the

corresponding sectors in the control data backup area also must be skipped as -

g
dat a

20 shown in Figure 3B. Thus, even though no defective sectors exist in the block of
sectors 314M-314Q, the backup control data must be shifted to a second block
of sectors 3140-314S because the corresponding control data has been shifted
to the second block of sectors 314C-314G.

One skilled in the art will recognize that the present invention is not to be

25 limited to the precise selection of sectors in the second block. Although Figures
3A-3B show the second block of sectors to overlap the first block of sectors, the
scope of the present invention contemplates a second block of sectors in which
the sectors contained therein are not contained in the first block of sectors.
Hence, the selection of the first and second block of sectors such that the

30 second block overlaps the first block is shown for sake of simplicity and is not

intended to limit the scope of the present invention.



to a logical address in the control data area. In order to remai n DVD- ROM
backwar ds- conpati bl e, control data in the control data area and associ at ed
15 backupWQWHBHN data in the control data backup area FEEUSHE'itten to |
correspondi ng sectors having correspondi ng | ogi cal addresses. Therefore,
even if there_lar e. no def e%ti ve %gcégr?i[p the contraqgl data backup area, if
the enfor cenent! WBNG AW fp Figures, AA-2B. 1§ adefertivs secty i dn 81G50pHehd# t he

control dapgti@pSe akdf thé QbESTPRIE cAY bE ¥ppREP--ind ddtechté@brsdaba backup
area al so nust be skipped as 20 shown in Figure 3B. Thus, even though no

def ecti ve @loyvast i @gprtrol datahackup ile. oThe sesondrrulesnendssarifpimpliss thatkup
control da | . 0 ck f. sectors 3140.314S
because t héea%(!'g%bﬁ' grsog?ﬁggl]hggé@g’n{"%o'ﬁu%gea&%gl@ege"ér? ‘gﬂ?ﬁ'@ae SPFS %t%eecond

bl ock & sdiek.0FRyudd 4% HidCateOthe SMbLatinh ofrbdckap abhtrol HatartecPirit biodkhert t he
present invention is not to be 25 |imted to the precise selection of

sectors i rsacters<EtiVf HQ ek a rawishlsD¥Psliske 4023 Rignifisartly . seetes éldlishl ock
of Sect or s, bBredigh s@ltdr N Ad biicH, WA clftrdi YetOLS thd ke hERAE Yordrle Pr esent

i nvention contenplates a second sectors in whic the sectors

cont ai ned 4hved TMQnviolates tberseaonad dulen Adeerdinglgt adslumkn i Fipeicd 4Bsupdience,

the selectign of the first and second b| ock ,.of sectpors suc hat the 30

second bl GARee PALOHEY P ST TREeFOTAIAN, PEFAE RN BT daiF cah & and

i S not10 i NéHEAEE o aelcbAll blddkCotS€etersof 140 a 1456 Medabiy) thé kb&dhd DIELIO &f 35407

PCT/ US00/ 30604 15 Tur ni né:) now to Figures 4A-4B, if a defective sector is
9

in a cont refcteratHl 4adidydees roteuainimdefegtivmardtar- e Acaprdbhaghri ed -- no
defect | Ve S8Rt Methacklb SWRttol Bard ifi L 8orfiliBe gggﬁkgo;g heaolpmgecond

rul e necessarily inplies that each contro ) I I e nmust be
recorded idoes niehdalbted thecserpadaulenanidthexdalective deéchon maddgaméntseciariigse t he

al l ocation of backup control. d first plock of sectors 414M414Q in
are-wi ta‘btﬂgeg)\'fbiéwF§Esﬁ6‘§'f‘a'§lsgéu\??mﬂtqa&‘?!‘w%%%?mﬂaﬂfﬂ?'i s a defective
sectorys As suclfinallyi FigiigessBALEOilludtrate tHe dgpfichticrs bf tePtirdatuleSL&he Fipst

414M 414Q vi ol ates the second rule. Accordingly, as shown in Figure 4B,

upon  det etactergofamy QB Nackgsarie aavigatiopsestart Bannet g a defechye Reqfokont rol -
data can %%1@?%{ biodk o? Eﬁgﬁﬁg@@bg@%ﬂg@ﬁ%&&% é;%ésgp%%ﬁ-mmr%b' Y. the

second bl oC sectors contain a ect1ve sector
Accor di ngl first séetor (the navigation sector in the VOBU) is not a defective sector. Figure

BA 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 516 -- the first sector in the VOBU. As such, writing
25 the VOBU fo 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.



storage of the backup control data in the second bl ock of sectors 4140-414S
does not violate the second rule and the defective sect PRfsdaENt

t echni que WO ed in this case remai ns DVD- ROM backvva(}g:s conpati ble. 15
Finally, Figures 5A-5C illustrate the application of the third rule -- the
first sector sector, cannot be a

tl
def ecti ve sect gjgnmg%n Hgggqegé?é’b?%ﬁw Y?f‘y'ggg? 8? feciivesseatp n\j'h!f nust

be chosen isdigéed fiprbtoré Qatd NSV OBRLT DVDLROM RR\GeBRivhith S§HibRH tb fthé IDA/IYOBU)
is not a defective sector. Figure 5A illustrates the allocation of a VOBU

to a firstR@Mosreciicasiontwilnos pimmto read & dafestivapeaten| SopsaIuENEN, 02,

N Pox o TR aRg APl f B8Rt SaPE TG o Pader M NEERIBERLIR *) Pk

or an &P H%dléagm&emrt tauseddnt ot aftdrdiBt its redtbandefdotiveseatatef e thown
sector. However, sector 514B al so . is shown to be all o ated to store the

navi gat i orinddgyr85G ¥e methed ofjthe inentiogicaningiyde preslifying a detectedandi ng 25
the VOBU tigcidag Jéfééﬁvéjéé&gr iﬂfthEQGH)BISc@%‘?éeétHfféf' &bﬁﬁf?hé %W&ﬁ&\ rule.

Accordingly, as shown in Figure 5B, upon detecting ocating the
def ecti ve thetthe rTB)IﬂfEd défecti@Beectanewilaths htroa- defeetl\saemﬁdr totelning sectors

514C-514H.. Not first. se A4C of the second bl ock of sectors
514C- 514H ‘PE°’€§P datg fe%ﬁ’%”'%eac@wﬂ%’%"ra Fh&‘i’@?°fﬁ‘§egtpg?%§8°%ﬁs e VOBU
in 30 tthe gfaaanadnhdlerdetiob seerir Aveididd! thebgdientisieskcaption. ol ate the third rule

and the defective sector managenent technique utilized in this case
remai ns DVD- ROVIOW& &k 2 Hevcehgshiliusirating\ pathed 200 fermedifying getefective

Significa ij,ch can
e used 1 oty &8 HERIng sl HBRUKE LR ety G bieROE ORI UD,
ROM speci fparticulan tlmelmeﬂlmti 200 eaprnddnfyrthadnrat bieties aif ithie deaxttive.sector
Consequent

I a defective sector ROM r eader
oy ot acediste Beg b haERear b iRe oB s Re ree G ntaspn T spe iate IS Hates a
def ectis/e mEKG§Gres 536-5BNWBUId hBvé beeh fboated indeMENNY PEKtIA’hEWME®L i On can
I ncl ude nodi fying a detected and |ocated defective Sector in the first

bl ock of shetadly gash S@Ptﬂfllhg Y@B caomordainta StantCode dieldp @ $ireamdPriiald. ge
PEoLeT TR i S G U AT BBl Rk, A 2
- 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 206, 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 Ox000001BA 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. BA-5C can ensure that recordable DVD media

remains backwards compatible with the DVD-ROM specification while further



10 data in the defective sector avoiding the potential exception. Figure 6
is aflowchart illustrating a nethod 200 for nodifyin bAGsh4 Ve sector
so that tWOUSH?i ed defective sector enul ates a non-dg?gg Ive sector. In .
particul ar, the nethod 200 can nodify ng first bytes of the defective

sect or ' . i | .

techni que TTHIRY Pty RER ety ShedBESb KDY E T FRFREEBLome
first NV_Riggraded.he VOB. Notably, each sector in a VOB can contain a Start
Code field, a StreamID field, a Packet Length field and the actual packet
data associated with the NV_PCK, A PCK or SP PCK. By nodifying the Start
Code field, the Stream|ID field, the Packet Length field, or any

conbi nati on thereof, a DVD-ROM pl ayer can be 20 caused to conclude that the
sector contains ignorable data. The nethod can begin in step 202. In step
204, if despite the defect in the sector, the Packet Length field of the
packet can be nodified, in step 210, the Packet Length field can be
changed to zero (0). Alternatively, in step 206, if the StreamID field of
t he packet can be nodified, in step 212 the Stream|D 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

nodi fied, in step 214, data other than a Pack Start Code of 0x000001 BA can
be witten to the Start Code field. As a result, the defective sector can
enul ate a non-defective sector. Advantageously, the enforcenment of those
rules illustrated 30 in Figures 3A-3B, 4A-4B and 5A-5C can ensure that
recordabl e DVD nedia remains backwards conpatible with the DVD ROM
specification while further WO 01/ 35407 PCT/ 11S00/ 30604 17 ensuring that

t he playback quality of the recordable DVD nedi a does not becone degraded.
WO 01/ 35407 PCT/ USOQ' 30604 18 CLAIMS 1. A method for DVD ROM
backwar ds- conpati bl e defective sector managenent in recordable DVD nedi a
conprising the steps of: 5 allocating a first block of logically contiguous
sectors for storing indivisible



data to the recordabl e DVD nedi a; detecting and |ocating a defective sector
in said f&{sé'gb ck of sectors; and, responsive to det | o/ | ocati ng
sai d defe PE¥ect or, shifting said indivisible data fromsard first

bl ock to a second block of logically coqgiguous 10 sectors in the
recordabl e DVD nedi a, said second blo A g containing said detected and

| ocated defective sector. 2. The neth claim1, wherein said
indivisible data is control data and said first and second bl ocks of
sectors are contained in a control data area of the 15 recordable DVD

nedi a. 3. The nBtmeidodifor PYRMROM prekwaidscompatible detechve saelon i s backup
control da ' ' 1 rg.are contained in a
cont rol da%rgangggrﬂggﬁlrgrre%gf%bfﬂgD?@%%i}ﬁ:aﬁ%%f%eégf;eg? OZD 4. The met hod of
cl ai m 15 wher ei aliccatidg ianfifist bloick|of ldgitally soritigrious rsett@e dorostodhg dndivisibd®
object unit, ("VOBU') co I S{,A0_a navi gation sector, wherein said first
sector is ga%’a'iﬂcﬁ?tﬁ)e%“gg&@vg B8d&; The et hod of claim2, further
conprising the giw@ptiRg andtbddtingta defeafitiéBeStoPYn 84id FAsCbleeR bF Qbcddd;3arld,0M a
first block of sectors in a control data backup area to a second bl ock of

sectors in sai drespapsive to detectipganddoeating said dgfemtiverrgctiroshifiing saidd

control data u r ' 1 i . C tors in
card cont MBI Bardthih S ASRARICK d Socat Ko O RGN BorBaudSE 01
det ectidg aactoroirathen@coiabley DYBsmedia, saidzseobnd blakk ikt kbhididibglshidll 11111

(NN S, This Sheet Has Been Replaced II1111H 112121 1011 110D 1Y WO
01135407 Pé??%@?ﬂ)?%@&?@te‘i9e@ﬁﬂgﬁISF?‘i‘?Q' a defect list in the recordable DVD

medi a, said defect list <containing a list of sectors determ ned to be
def ecti ve.
2. The method of claim 1, wherein said indivisible data is control data and

said first and second blocks of sectors are contained in a control data area of the
15 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.

20
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.

25 6. The method of claim 2, further comprising 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 control data area.
30

6. The method of claim 1, wherein said step of detecting and locating

I

comprises the step of:

This Sheet Has Been Replaced




7. The nethod of claim3, further conprising the step of: 5 nodifying said
defective sector, said nodification emulating a non- defective sector,
wher eby awoMapdoayer playi ng back said VOBU in the recordnbs@s3Bbd nedi a
w [l not use data stored in the defective sector as if said defective
sector is a non-defective sector contaising non-usable data. 10 8. The
met hod of cl ai moﬁsuthraadefes’allsi idehe eddovdalde OMD mediy) rsekkdefecSlistrt  Code

field, a Stream | D a Pa ket Leng B Hg‘%d and at | east one Packet -
Dependent FPEANNGAR St‘i segtorp tﬁ’é‘ﬂ'ﬂ%‘éﬂ VPEAEHIGHVE: wherein said step of

nodi fying conprises the step of: witing data other than a start code
0x000001 BA to said Start Code field. 10. The nmethod of claim8, wherein
said step of n&ieflyﬁﬂ'g?dc@fn@ﬁinzésfl!rﬁeefs{oﬁppﬂsmmStﬂpiotf-‘l ng an unusable

streamd D 1o St agid Ribkfl drockdr, OB R Ll Fyghinerof n sai ¢

step of nodifying co I Ses g.3\1‘ue to said
Packet Lenggfbctiveesettod,2. A DVD system for DVD- ROM backwards conpati bl e
def ecti ve sector manggcrsmant in recordabl e DVD nmedia conprisi ngy means for

al | ocating a fiwRereBy 3RVBrpIpyRyintaying back,said MRBY 4o therecordable PYR ng 30
i ndi vi si bl r‘?rggl?t\ﬁill_tﬁbtt&% dR5 sl it JQ}Y%\?FH%? nf(fﬁf"?§ ifl Qfid defeetit %gcﬁ‘:’?d

| ocating a ective sector in sai sectors;
LITTITTTT isla ndn-défiectivé isector icbntaiifiing nBhesableaiat8een Repl aced I I I O I O I
N {d WO 01/ 35407 PCT/ US00130604 20

8. The method of claim 7, 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.

15 9. The method of claim 8, wherein said step of modifying comprises the step
of:
writing data other than a start code OxO00001BA to said Start Code field.

10. The method of claim 8, wherein said step of modifying comprises the step
20 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:

25 writing a zero value to said Packet Length field.

12. A DVD system for DVD-ROM backwards-compatible defective sector
management in recordable DVD media comprising:
means for allocating a first block of logically contiguous sectors for storing
30 indivisible data to the recordable DVD media;

means for detecting and locating a defective sector in said first block of

B ||II|II| |||I|| I|I|I l||l| || |II|
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sectors; and,



means responsive to said detecting and | ocating neans, for shifting said

I ndivisible data fromsaid first block to a second bl océ,gg_hj h@:ﬂk aI |y

conti guouO¥EE%rs in the recordable DVD nedia, said s o not

containing said detected and | ocated def ectlve sector. 5 13. The DVD

system of claim 12, wherein sai dPandlv g ata is control data .and said
[

first and secon®eBMdEEPOBFIVELLSE dgit,egtua%ﬁp ‘?@&'”ﬁr{“ﬁa%ﬁ? HhiTiNg saidr ea of
t he recor dafdiAsiB 4B draim shil Akt bIdiRk BVPsE6HMLOK of IRidRIY Zontihas&s N sai d

i ndi visible data i s backu control data and said first and second bl ock of
sect ors ar 8eetors i WederardableoRYPonedigasaidisgekug blackanosicontainings@idiabl e DVD

nmedi a. 15. {é%tpc}/? a‘,){éc g& 8; e%]ng{e %31% wherein said indivisible data is the
eo \ o . .

first 15 sec o ] ec Eeer ("VOBU') conprising a navigation
sector,5wherein sai d f| rst sector is a navi gati on sector. 16. The DVD
system of claim13, further conprising: nmeans for shifting a backup copy of

sai d cont r dB- daf Be B\Psxstem ef clgirp di2 cyvherz'@ said instivasiple data i eenfiroldata
backup ar ®an gl af &@%d_égbeﬁ& bﬁck§3>g:s§{:1§)ré Bred BbittairRAtiA & contid gabﬁs#g%pofar ea,

sai d secon In said control ackup area. corresponding to said
second bl othe ofcosdatile D3/D meglid.d control data area. 17. The DVD system of
claim 12, wherein said detecting "and | ocating neans 25 conprises:. neans
for consulting a defect list in the recordable DVD nedia; said defect |Iist

cont ai nong1a. | I$he@‘VD%VE@Wodetaﬁﬁnﬂz?%éremb&saiﬂfcﬁxﬁ&»bléedaté& bdtkugdVD system
of claim 14, further conprising: 30 nmeans for nodifying said defective

sect or, sapantfehqiaﬁa@md eaid dinstl md safoad block of sectors are containeghitiod ceatrabl e
sector, I Sheet Has Been Repl aced
| b boddd! oo bt 54 fackddole DV Hibeha. P

1111111111

15. The DVD system of claim 12, wherein said indivisible data is the first
16 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, funher comprising:
means for shifting a backup copy of said control data from a first block of
20 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.

17. The DVD system of claim 12, wherein said detecting and locating means
25 ° comprises:
" means for consulting a defect list in the recordable DVD media, said defect

list containing a list of sectors determined to be defective.

18. The DVD system of claim 14, further comprising:

30 means for modifying said defective sector, said modification emulatmg an

HIIlIIl I ll \III

uncorrectable sector,

heet Has Been Replaced
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WO 01/ 35407 PCT/ US00/ 30604 21 whereby a DVD pl ayer playing back said VOBU
in the recordable DVD nedia will not use data stored IE'}J{]@H‘E‘E ctive
sector asWPOIBMPY defective sector is a non-defective SECPOP BNt ai ni ng
non-usabl e data. 5 19. The DVD system of claim 18, wherein said defective

sector conprises a St Code fjeld, [ I D field, Lengt h
field and at \Q’iﬁebdn% Rlayer mokéarﬁ‘ Sd‘éff Qaﬁlﬂndthefﬁc"%ﬁg'ae system of
claim 19, rrYM innselise apd §t)6kéiﬂm%€%f€&mrde‘é€& as it GalEdetectivy sédibt | N9
data other than a start code 0x000001 BA to said Start Code field. 21. The

DVD syst efff @hoptdgfestive segierr eantaisifiadnerytsablé datareans conpri ses: neans for
writing an unusable streamID to said StreamID field. 15 22. The DVD
system of claim 19, wherein said nodifying neans conprises: neans for

witing ai®eroThalDMD sgsteni df Blaitkaits, vemgein ddictefectie séctornebmpeisesadabl e
storage, having stored thereon a conputer

f
backwar ds St edffeld R Peem i Heldy 8/Packs) '8@93%?‘3%6&8?%@% Pagkety/D

nmedi a, saigfb eRGBH Eita BieRfr @am having a plurality of code sections executable
by a nachi ng for causing the machine to performthe steps of: allocating a
first block of logically contlguous sectors for storing indivisible data

to the recordahl e nedi a; t ecty ng, and a defective.sector in
said fi rsg%ol o?be é!ft(?f“%bf 3%5?(:'9‘23'%%(3'5'0?%(? dﬂ% EERYS ﬁ&"‘gﬁaeﬁ ocating
sai d qef ecti venfanbd6r wiitintdatg oftsdrcthah Attt Tolk ©xDDODOIBAN G sdid Startst

bl ock to a second block of logically contlguous sectors in the recordabl e

DVD nedi a,Cosigifieldecond bl ock not containing said detected and | ocat ed

defective sector. 30 24. The machi ne readabl e storage of claim 23, wherein
said indivisible data is control data and said first and second bl ocks of
sectors ara. coﬂ'haimdil siystem obrtairo| 19, debheretr said ofodiflying meansiadineriedd nedi a.

--- ! .111111111 1111 | o, Thi heet Has Been
Repl aced | | | I meapp |qu Y""I g an ynu§aHe) stream HJEO sajd Stream%D%ne 3.
15 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
20 DVD media, said computer program having a plurality of code sections
executable by a machine for causing the machine to perform the steps of:
allocating a first block of logically contiguous sectors for storing indivisible
data to the recordable DVD media;
detecting and Ibcating a defective sector in said first block of sectors; and,
25 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.

30 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.
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WO 01/ 35407 PCT/ US00/ 30604 22 25. The machi ne readabl e storage of claim
23, wherein said indivisible data is backup control da&)g @ﬁﬁjﬂ@gﬂkd first
and secon®¥AMNEM7of sectors are contained in a control *&& up area of
the recordable DVD nedia. 5 26. The nachj ne readabl e storage of claim 23,
wherein said indivisible data is the fTTrst sector of a video object unit
("VOBU') conprising a navigation sector, wherein said first sector is a

navi gat i ones.ectfie mabhidé reddubldBoRadiCof Sai3e wHerEIABRIPIndRNisbI® dfa if O
further causing the machine to performthe step of: shifting a backup copy
of said coRakyp ceate! fatmand said Sirstanst reconddieslpt seqtorsaaremontainediin a

backup ar e%’[}fbg?fﬁa,eﬁgml’bi“%%f% §§%§g&§gy}n§%&i£ontrol data backup area,

sai d secon nosald controf up area corresponding to 15 said
second 8l ock of sectors in said control data area. 28. The machi ne readabl e
storage of _gcl aiup 23, wherei aid step, of  detecting and |ocating conprises
the step 0?8 co%ﬂ“@Fh'@leée?fgbzethq"i’% gf Haim 3, é’t’:‘&ﬁ"%&tﬂ%‘ iDdry'siele; tadai d
defect |i sihe 8t 66dtbRibhiaNGdeb bbjett Gt %ﬁp@@mg) Shphidh g8 thaRytendelest i ve.

29. The nmachine readabl e storage of claim25, for further causing the

machi ne twhpesin saih first segtop isod navigationy segfosai d def ective sector, said

nodi fi cation emulating an 25 uncorrectable sector, whereby a DVD pl ayer

pl ayi ng back said VOBU in the recordable DVD nedia will not use data

storedio n 2he difeetiachimesesaddbie aforade 6REKiInA H4E Gbi TLRtHEE €R0SIing ithe @nachine
non- def ecti ve sector containing non-usable data. 30 30. The nmachi ne
readabl e stREIMHIP&FEPRT9, wherein said defective sector conprises a

Start Code fi elgysipgd Bmfpl RJJ‘ & Shid Boi@6KEta lf?d?gtahﬂr%’c G‘o@h%?dsg@{org gast
one Packet - Dependent data field. 1 X1111111111 I11Il1 S~ This Sheet Has
Been Repl ag edntrof datalbiatkup area to a second block of sectors in said control data

- backup area, said second block in said control data backup area corresponding to

15 said second block of sectors in said control data area.

28. The machine readable storage of claim 23, wherein said step of detecting
and locating comprises the step of:
consulting a defect list in the recordable DVD media, said defect list

20 containing a list of sectors determined to be defective.

29. The machine readable storage of claim 25, for further causing the machine
to perform the step of:
modifying said defective sector, said modification emulating an
25 uncorrectable 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.

30 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
A
heet Has Been Replaced
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one Packet-Dependent data field.



[1T~I1~11 1~ 11 WO 01/ 35407 PCT/ USO0/ 30604 23 31. The machi ne readabl e
storage of claim 30, wherein said step of nodifying COP@@%S@&?“ he step of:
writing dWPAV¥¥Mer than a start code 0x000001 BA to sai de field.,
5 32. The nmachi ne readabl e storage of claim 30, wherein said step of

nodi fying conprises the step of: witPAg an unusable stream|D to said
Stream | D field. 10 33. The machi ne readabl e storage of claim30, wherein
sai d stepQf A i : i to said
Packer Lodgtn 7 iiaricfhe FAFROESTSobY B Flef 30y puitreln i Bepiéimbiityffg © 22
Been Repl aomprised thd stepldf: 11 ii;.. WO 01/ 35407 PCTI USO0/ 30604 24 ANMENDED
CLAI M5 [received,. b he |.nternatiqnal Bur i .01);
original clai nﬁvr'f',"%#ati?,thefé, as sqi% ( @J@@Oﬁﬁb@% {r%loénédé (#%'?#Bo(d%ﬁéqénged (6
pages)y 1. A nethod for DVD-ROM backwards-conpati bl e defective sector.

managenent in recordabl e DVD nedia conprising the steps of: allocating a
first bl o@2.of Thegashinereadablediieiage ok claims3d.gvherelsy saig stepplmeriyi®9 dat a

to the rec V| ia, wherein said indivisible data is selected from
at | east Sﬁb%ggggﬁ%%)tregﬁ%conprisi ng. control data, backup control data or

navi gati on dat aritithgtarcuhugbinsiréamdDitagail SeéavtiDViieldect or in said first
bl ock of sectors; and,

10 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.

* c L M H *
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responsi ve to detecting and | ocating said defective sector, shifting said

I ndivisible data fromsaid first block to a second block_of |ogically

cont i guoué’vog]@éf“ars in the recordabl e DVD nedi a, said seE%T{HS“Bg?fe‘k not
containing said detected and | ocated2tlefective sector. 2. The net hod of
claim1, wherein.said indivisi AMENDED CLAIMS rol data and said first and
second bl ocks of [seeived By the inteastiohbl Bdeduondl 2cAaprilr2001 dkLot.Gljea of the
recordabl e &ighdreRims 1,3, 1718, 18; 20 afletfed Gembiink, claine nfi¢Hanged (6 phged)] Vi Si bl e
data i s backup control data and said first and second bl ock of sectors are
cont ai netl. i n A reathbddbr DADEROM blukwardsacarhpatisierdedectilabsectbVD nedi a. 4.

The nmethod of claim1, %be' Q/ said. indivisible data i S the first sector of
a vi deoM3ppeenhin rece é’ ComsPiastgPUsing g steRMPEect or, wherein said

first sect Oraubéaa%@%]yﬁrgghiogg_o'ﬁqsgie%uy Eonglfod;EéJ&Q&'rsoforek&Ha %di idibicher

conprising the step of: I fting a backup copy of said contro ata froma
first bl dath tofthsaetendebierDVR roediay wthedsin sairhuidiyisiblecdatiads selegtarhftobl ock of

sectors in said coptrol data backup are said second b] ock in said

cont ror tRSSne bt e B brom e BAgrBh = @abac kL RONE! 68 B sectors in
sai d conhigatitd aa@k ea. AVENDED SHEET (ARTICLE 19) 1111111111111101ij1 NIf
NIIll CLs This Sheet Has Been Replaced 1111111111111111 Il 1111 Il WO
01/ 35407 PCTIdsteetirapand locating a qefectie eetosfin spig tinst blagkeplesastarsi d step of
detecting, and locating conprises the step of: consulting a defect list in

the recorddbl e DVD nedia, said defect list containing a |list of sectors
determ ned t aebportkifectd detecting ahkddocatingshaidfdedéctiva dectbyrshiftingesaidri si ng

the ot o oghisRdiany o S ALK 6% SESIRY o2 ! iTREly E3higihug™! 211 "9 2
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 control 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 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 control data area.
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whereby a DVD pl ayer playing back said VOBU in the recordable DVD nedia
will not use data stored in the defective sector as if said defective
sector | WODIRHMAT def ective sector containing non-usabl ePCEVEN03H04 The net hod
of claim?7, wherein said defective sestor conprises a Start Code field, a
Stream I D field, a Packet Length field and at | east one Packet- Dependent
data field. 9. The nmethod of claim8, wherein said step of nodifying

conpri ses t hahgtRethodlof dMihd i NAVHEALIA sBid§Ep (o MatétiflgBnd 188&KIngX 000001 BA to
said Start Code field. 10. The method of claim8, wherein said step of

nodi f yi e@musisesithestemef:istep of: witing an unusable streamID to said

Stream ID field, T cl aj i.n ' t of nodi fying
conprises t h§o§§tgé&g Sf&qﬁw&f‘ﬁ‘{%ﬁ’g ﬂgé &P g&a\rlgé‘lggé)ﬁ] ﬁ{eggal'ggga@?(%fteﬁ%tngt h field.
L1111 1] cbhisidibgallistldflsktidrs Idetdrmindd to B&/NEITRVEHEET (ARTI CLE 19) This Sheet
Has Been Replaced 111(1112112212 (110 11 1IHI WO 01/ 35407 PCT/ US00/ 30604

26 12. A DVD system for DVD- ROM backwar ds-conpati bl e defective sector
management i Ruk GraHealc1aia MRittr OMBRsinY @ seBp @RS for al locating a
first block o.p I ogtlr caH y contl guous csg[g?grn? l?.%rs'dgg?’ori ng i ndivisible data
t o t he recor dudifyirigV/Eaidelgfactiversectirn saidirdodifidatiors eimubatingad mons sel ect ed

fromat | east one:of the group conprising control data, backup control
data or dﬁg‘?ﬁtﬁfﬁﬁeﬁwrdat a; nmeans for detecting and locating a defective

sector in saiheréiysh DVD playel playitfg Badk saAid VOBE athd REBRIEbIY BV sai d _
detecting and | ocating neans, for shifting said indivisible data from said
first bimnrdia will not use fgtsteced BY thegdpfeetive secint agyif oaid delestive sectort he

recor daly g RNQIGFEHVE scitbrcRERAR Rb2Gkabl4aELNt i N ng sai d

8. The method of claim 7, 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.

9. The method of claim 8, wherein said step of modifying comprises the step
of: .
writing data other_than a start code O0xO00001BA to said Start Code fieid.

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.

* [ L M H *
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detected and | ocated defective sector. 13. The DVD system of claim 12,
wherein said indivisible data is control data and said first and second

bl ocks of Y4®W¥35#3 are contained in a control data area WfT¥§I3Rtor dabl e
DVD nedi a. 14. The DVD system of clai# 12,7 wherein said indivisible data is
backup control data and said first and second bl ock of sectors are
contained in a control data backup area of the recordable DVD nedia. 15.
The DVD ®yst rDMD sy stiem fiot, DVDeR@MVinbatkinthriisidomipatiblecdefattive sedtbe fir st
sector of-a video _obrj ect, unit & VOBU') comprising a navigation sector,
wher ei n Manggerpentdn reeerdgple VD meQip oMRSIA&ECt or . 16. The DVD syst em of
claim 13, furrﬁ&er{sm@%eéﬁﬂqga EHISck 6F Iidily Hhtidubas sePorPRy of said
control data froma frrst block of sectors in a control data backup area
to a secstndngplratikisible datat tor thei receraiableddVDr mediad stheréiaczichindivisiblesai d second
bl ock in,6sai.d control data-backu ea correspondi ng t I d_second bl ock
o *Sect 181 SRR ISRy 1ok oy i arofi RS Bohnkd) i haeiR " 11 1
VI VIdontiol ldata &1 halgatidfRR) SHEET (ARTICLE 19) This Sheet Has Been
Replaced 1111111111111111111111111 WO 01/ 35407 PCTI USOCJ 30604 27 17. The
DVD syst em ofmeans tar peteciing andlosatiag acdadestiveysegiar inoeaid finst blaek of

conpri se 'ct{ﬁagﬁ for consulting a defect list in the recordabl e DVD nedia,
said defec fIS?' containing a list of sectors determ ned to be defective.
18. The DVD swyedrsnresponsiat to $5id detettivey and iquatingnmgeans fasshittingrsaldf yi ng
sai d defective sector, said npdjfjcation enylating a, non-defective sector,
wher eby BIMAPIR R OBt SR aloek S8 P eRn Hiack RESiRaly FRBRESND o o
\éweth Opotsé&&sdﬁ&ﬁe $6<Urasbib YD enéinb esdid ¥BcHRE bRickadtidontdhidgdalect | ve

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 firét
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 coﬁtrol 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 se,cto;rs in said control data area. -
A
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I S a.non-defective sector containing non-usable data. 19. The DVD system of
claim 18, wherein said defective sector conprises a Start Code field, a
Stream | BvOiowdsdg7 a Packet Length field and at | east onerdgs0eB0609ependent
data field. 20. The DVD system of clarm 19, wherein said nodifying neans
conprises: neans for witing data other than a start code Ox000001 BA to
said Start Code field. 21. The DVD systemof claim19, wherein said

nodi fyi [ &g D to said
Stream 1B 11 A0SR ARE R ATROT Wieret shid WergRi ad e Rade i Dy
nmeans ceorppiisess: neans for witing a zero. value to said Packet Length

field. 23. A machj ne readabl e to av r the eon.a conput er
program for™ Wﬁ%@ﬁ Bﬁ@ﬁ%rao% ='e% t'{‘ﬁF%"?fé?@%‘ P ? $Afhagement in -
recor daddfect idfleomathihg S RdtbfCRITRME etBfIBER 8D B@‘He'ﬂé]:tﬁrel?' urality of code
sections executable by a machine for causing the machine to performthe

steps of: --- ~~I*I~|I| Ulilouftiitiirrit MENDED SHEET ( ARTI CLE 19)
Thi s Sh 1 I b~ 11 11 fl WO 01/ 35407 -
PCT/tJS ﬁ%/ 352% %(;aogtec?ané gé‘fﬁes'fergllof)“c[{ﬁskﬂ " ogically contiguous

sectors for rﬁémsm masﬂifwngsséiuejefetat\m dentdh) @aidanodifiehtien Biidladrdy &, wherein
sai d indivi s# ble data is selected from at |east one of the group
conpr i SIHYdelshtYSFeRt:a, backup control data or navigation data; detecting

and | ocati ng,vﬁerQs\f,%Oéwepnmmym@baék Qa.ﬁlwerauhmﬁ&rmorémw\m and,
responsive to detecting and locating said defective sector, shifting said

i ndi vi snetiie wilitrotfuserdagastbred ins theyefekrtive sactos @sitisait defeasivel segtwal | y
O O o figeBtie secttobgoatamng%msQMP §gdi . said second block not

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 Ox000001BA to said Start
Code field.

21. The DVD system of claim 1 9, wherein said modifying means comprises:

means for writing an unusable stream ID to said Stream D 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:

e
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detected and | ocated defective sector. 24. The machi ne readabl e storage of
claim 23, wherein said indivisible data is control data and said first and
second bl wekw3ed7sectors are contained in a control datRCTAIS98306¢4 t he
recordabl e DVD nedi a. 25. The nmachi ne2sr eadabl e st orage -of claim23, wherein
said indivisible data is backup control data and said first and second

bl ock of sectors are contained in a control data backup area of the
recordabl e D\dlobBthdra fi#6t blbBR oTBEHIEAR, EdIBLS sSERIFaE6r Sbrifhahdividible Wherein
said indivisible data is the first sector of a video object unit ("VOBU")
conpr i sidgjaao iheireeardableddR gnediaywhetsin saig indivisitle dage isoseleated fraMi gat i on
sector. 27 | a&a% : (of =T r her causi ng
the mac ilﬁaes-li{}(ﬁ;q%gﬁ”gpgﬁogjﬁe stergs"%‘# gagﬁﬁfﬁtﬁbb%@&%ﬁ%%g&g&#ég said control
dat a fr omavigdtiorsdatht ock of sectors in a control data backup area to a

second bl ock of sectors in said control 'data .hackup area, said second
bl ock in sai FeeFHNGLANY RCIRE AdFeqH e SedPF &%a%rﬁg&f’ﬁﬁ °§§Fﬂt°§§cond bl ock

of sectoffy in said control data area. .._. 'I"FI"LEREREREEEgE HE il L
s Thi s Sheet Has Been Repl aced AMENDED SHEET (ARTICLE 19) 11111111111111
{111 111 111 reepashasHodeteCling/snd/Ieoainy s4i¢ detctiVhsentarhishidting aaidbl e

The ot epnap s Refy ot SaB st Bloti bl b PInet o BV sobRbbPR “oara °°°

def ect |deetorsdAnh@iretdigablel DD rAédis £§di0secoidd Blotk i dotdifindadattt i ve. 29.
The machi ne readabl e storage of claim 26, for further causing the nachine
to perf ofeteeted andolgcated dpferiyeseatPl def ective sector is a sector of a
VOBU, nodifying said defective sector, said nodification enmulating a
non- def ective sector, whereby a DVD pl ayer playing back said VOBU in the
r ecor dab24. DVibenmadchineireédabde storegel af alaithdEdwhereimeaid éndigisible detcisor as i f
sai d defectiye sectgr .y g . .

: control data and said first and second blocks of sectors are contained in a

contro! data area of the recordablé 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

el

said second block of sectors in said control data area.
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IS a non-defective sector containing non-usable data. 30. The nachi ne
readabl e storage of claim?29, wherein said defective sector conprises a
Start CodevV@P¥Isdl? a Stream ID field, a Packet Length fi SI/HAY30644 | east '
one Packet - Dependent data field. 31. 2The machi ne readabl e storage of claim
30, wherein said step of nodifying conprises the step of: witing data
other than a start code 0x000001 BA to said Start Code field. 32. The

machi ne 28adabhe nﬁchinegeadéble sadray8@f cldiver 28, nwhereih saiéptey ofradiekyingg
conpri sesnct’he step of: an _unusable streamID to said Stream|D

field 330 Wtﬂ’?ﬁc"rﬂ"i'@'steé‘& 51? &P ef:orage of claim 30, wherein said step of

modi Tying  Coggdufity b Bereth 8t ff thellebbidaBIDVE Relia) USaldursd il Packet
Length field. CL MS This Sheet Has Been Repl aced AVENDED SHE T (ARTI CLE

19) 1111 eemyaining gilist of se¢tors getermined to be defective.

29. The machine readable storage of claim 26, for further causing the
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 sécfor

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 modifying

comprises the step of:
writing data other than a start code 0xO00001BA 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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