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WO 2004/ 042720 PCT/1B2003/ 004909 1 Record carrier
conprising an additional sync-color pattern and net hod
wapa4terece for use wth such record carrier HEEIB2003/004909

invention relates to a record carrier conprising
synchroni zation patterns for tdentifying bl ocks of

i nformation, .said synchroni zation patterns,c risin
Regor garpier gqubrigig a1 aidicuiad g telor patisth pid e A dgie for use
withahdiefeBordrc@iganot her such synchroni zati on pattern.
The invention especially relates to a record carrier
according to the Blu-ray Disc format. The 5 invention
further relates to a nmethods for recording infornmation
on said record carrier and for retrieving information
fromsaid record carrier, and to devices for recording

information on _said record carriier and for retri.eving
i nf or mat Teninvpripngalates 1@ HicaTd eaH preomprisng N PRigaijon patiomns
of o | . -
L
disReguistiabbee fach smtchrquiwatiod patBas ifionf-another such synchronization pattern.

Speci ficatia synchroni zati on tterns,.. FSO t.o
The B Snirecaein bR SR REGH F4pROM BBt BRRGSHAS fgmat. The
inviehtfon RReSHREesq8 b MethtHs U6 ReortihglifoPm&@eH Sxdaidrecord carrier and for
sync-color pattern is neant to be a unique part of a
retdgrieg imdorimagion dronpsaid record aahiierhansio ideviices fon spsorheginderenation on

i YR SRRSO RS Py GRFATE SRR, o

considered to be a 15 signature identifying otherw se

i dentical synchronization patterns. Synchronization
pat t er nslnathe cugend Bla-szy Bisg Apmat ageording  thy Blursaywsbise standard

o ST ARG, 61 By o7
sydohfanidagibiphtteriy FSPpd ¥EOgiradsfiedséach 8ymdhronization patterns having its

di st i’ngiui shabl e synchroni zati oq patterns it iIs )

owps¥aG-pler pajtery dp s Gordexd aisHag-colat RattsEn 1sarragt odes uigue part of
¢ i - . - D - |

sydSBEREABE phlerh Vtibh art BiEches bBO ARGy ARUREAER) Pitom from
andthercsuclobyrchpaizatompatteompd. gyne-¢ohort fagtemanay beacansslerd to be a
. 17PP . .nmodul ati.on code (.al.t hoygh .t he synchroni zati on
siggdte A B e e Gl ST Aon ARS8 cade wi t h

d=l and Kyfohraightidn PaRaas 8d uvbd) ifldRatipd) 8 §ik8ify the start of an

Runl engt h” (RMIR) of " 6. Moreover, for integrity )
informaationdlockinsered pathearersd gpmics Isoelets sReqording Framepqeording to the

Bh,(lj—irasyt B ?orvn%att.rhy applying a structure of distinguishable synchronization patterns it is

possible to identify distinct information blocks.

According to the Blu-ray Disc standard a sync-color pattern consist of 6
information bits. These 6 bit sync-color patterns comply with the constraints of the 17PP
modulation code (although the synchronization pattern themselves do not comply); an RLL-
code with d=1 and k=7, and a Repeated Minimum Transition Runlength (RMTR) of 6.
Moreover, for integrity reasons, these patterns are chosen such that their distance with
relation to transition shifts (that is, their Hamming distance when only transition shifts occur)

is greater than or equal to 2. The 17PP modulation code itself, and devices for recording and
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relation to transition shifts (that is, their Hanmm ng

di stance when only transition shifts occur) is
w@e@ane72¢ han or equal to 2. The 17PP nodul at i POT/TR2AE3/004909

itself, and devices for recording and CONFI RVATI ON

COPY WD 2004/ 042720 PCT/ I 820037-004909 2 retrieving

reolahe Bani Bl ol issa et i Fisrpdicnph RpRRielBA o oggzg, whie

sylﬁﬂc&)l Etein Qfb deScribrieh nﬁéﬂn@ﬁ@ial ApplitLiah WO 902375,
99/ 22375. For certain applications it is advantageous

to h ave Ber estainapahications ttiivadyianiggepusdg haveblegst an additional 8"
syr%g%%cr?{ ﬂélitnlglo igaxﬁ Xantp aégf%%@ﬁ%@h églttérﬁp (ﬁ@%sr%%ﬁlcp gned additional

syr[oecﬂﬂd)rf @dld B BGuisd igAf ieRRRnsibn bhthe ﬁremiiabhmlﬁ-r@ Discayandard to a
Di sc standard to_a ROM (Read Chl 6‘%% ver si on of
yﬂhes‘?: fio

RQWi(Read Grlerdemors) dersioneies samdard g4 ynerGedor patterns
I
wollt Bl A0 Sool il S IBbMe st onk D 9%%9%3.??”2%"6? ividing such
ana&dltlemmsmc -rdot ettarnegppeas o beodifigcudt. f ficult. 10 It is
an object of the present invention to provide a record
carrier conprising such additional sync-color
patterns, in addition to the existing 7 sync-col or
patterns, which conply as good as possible with the
. above- nehtis ameljedof tompsentinvantion topfeidde 3 weersasies¢omprising

sofEamt oS Bley it BF SRl ionF M RCLHAE S8 Bahs, whicn

cmﬁg%ﬁa@ éﬂo@ @@mssibnmlt@ihe@bbh@mehﬁ&l& doﬁétﬁaﬁmt ion bits
1 of the 6 information bits 010 101. Such an

additio nghlwmsrt @@plypquaﬁcs@ndmg tg a firgfraspeck affhleanvention when the
addi 81%[1 S 5090 1s chbse %JQQa Qt coRsidtn kgirthe?%é & {dt8rmation
éﬁ ves 1 on C e

ense

bits DOG1 Glamnifstheaﬂ @hfbiamnon @utd |O$0 am: Such) as bdditional syddieylompagtern is, for
under ng condltlons 20 generate a RMIR V|olat|on
exgpRlp, speC|f|c source data bits.

wor st - cag@tho& el it RR0REH Sy M BBt the modulation
RB’ s “shown

Transition R 7 occurs |
codd guisteaiBts aﬁmﬁaanm«xg |dmambs cmfstraim theyemday wrdenscenechnd[tgms

such ar t ar descti bed
st TR TR whe loBaf mefpeeae seee fayts: 4 woriscase
scenaHb SefA Repfdlated MBHHERACK ansition Runlength (RMTR) of 7 occurs is shown in

Figure 3. Two embodiments of the invention overcoming such possible artifacts are

described below.

According to a first embodiment of the invention the source data bits sequence
01 11 01 11 directly behind an additional sync-color pattern consisting of either the 6
information bits 100 101 or of the 6 information bits 010 101 is excluded. This will add a
small constraint on the source data. However, such a constraint can easily be incorporated in
the format, for example when the bits of the sync-color pattern are followed by bits
representing an address. When, for example, the first bit following the sync-color pattern bits
is fixed to a 1, the constraint is complied with.

According to a second embodiment of the invention the last nibble (that is, the
last three bits) of the additional sync-color pattern consisting of either the 6 information bits
100 101 or of the 6 information bits 010 101 is treated as representing data bits 11 encoded to

the three bits modulation word, which is according to the 17PP modulation code as is shown
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25 01110111 directly behind an additional sync-col or

pattern consisting of either the 6 information bits
waee4a@r2or of the 6 information bits 010 101 PGI/IB2003/004909

excluded. This will add a small constraint on the

source data. Fbmever such a c%nstraint can easily be

ncor orate t he, f en the bits
in (7 SORBREGH Ebteat 5 fguﬁ%h%bﬁewaﬁx e RAER Hpeifiifer tSordingo the
1711‘Ieﬁlroﬁ§1§ b Ol rudedds 85 onvm& Qata bRk oﬁPyaNB{Vethetchﬁmfdl B8doder can
ow ng the sync-color pattern bits 30 is fixed

detf:@t ﬂae addlttcme.l mn@ploa ipAtterhsandqepiorna dhedny erse subsbiugion gnargbiguously.
of the invention the |ast nibble

An(ef‘ﬁlg?%"gtmfhs““‘%"}”aé?F%%%‘Fe bits) of the additional

sync- col Dhie @tgédt @F theGBVsHidh idithi¥ved hédoeding fea econd aspect of the
information bits 100 101 or of the 6 information bits

inventiomwher the pdditional syre-selpn radtarn iF shosgRIAbH? patiern consisting of either

theeé’]ﬁl?%%lsﬁ Pltg {lﬁ 6(’}7%% &h%bﬁnﬁﬁgﬁ’i)ﬁg O 1006 of ¢ lé‘ﬁ B‘iﬁ'fo ation bits

accor ulatron co e as 1S

10 W/V@Héh?d&é) chsirainBa DM HMPARME distarica bbllng gteamrehai @mequal to 2 is
table in Figure 1. Sbsequentlythe R substitution

released Sey A ppésﬂelﬁéyn% PRYGSDECnC 8 ‘rules is done
on the d -
Cor ot {Ri e BiriesrSintin PR 5 WA 3o EIERIAMARTS0 - FS6 are

ordefeel in mwystszaamwgy intthe ile:mpaJrhMtbc glblm Shy rightApareofdhp tableothows

Fi h bj f the
AR aighional sahfteeloBPelietts An Ko Trousio D sirler npftems
havil€a tlaAIGSH 419A dWRSBe bhe a@@ﬂbtvh %ﬂ&eeﬁ phzkeR! SincRdldrgfatterns 101
is chosen to be a pattern consisting of either the 6

001 A PRATIDG) amchlfibl.l_om@ﬂ) hay trengitigroshifidistancp pf & toay one
f
exig e RireRlor bkt iRty Pk tareivti O po R orl ypc-cotor

pat@in® dhfurth€r advirtagd @tﬁé‘s‘é PditerBEVAr @) HYigskd latieof a possible RMTR
sync-col or patterns becone available. 10 In the table

VidHioRn i n Figure 5 the existing sync-colors patterns
FSO - FS6 are ordered in a systematic way in the left
part of the table. The right part of the table shows
alternative additional sync-colors patterns A - K The

nei ghbor | nc-col ors tterns a transjti
ohi ft di Shebncliests. fpalires & gﬁl BRuiien are deseribed with
ref@éﬂ@et@%ﬁﬁcc% SRS dh@AngsQ@ knied) - 010 100 (G, and 100

ave tranS|t|on shift distance of 1 to only
one 15 eKigutd hghoswsrthe tRPmogulatien mde‘ﬁhemmpattatbéef ns are

R R TR T a—

patternd) is the lack of a possi ble RMIR

Figure 3 shows a worst-case scenario where a Repeated Minimum Transition
Runlength of 7 occurs,

Figure 4 shows an example of an embodiment according to a first aspect of the
invention,

Figure 5 shows a table with the existing sync-colors patterns and the
alternative additional sync-colors patterns according to a second aspect of the invention, and

Figure 6 shows an example of a data bit stream comprising synchronization

patterns, as stored on a record carrier.
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violation. 20 These objects, features and advant ages

of the invention are described with reference to the
wa@e@enpanyi ng drawi ngs in which Figure 1 showsPe€TiEB2003R04909

nodul ati on code conversion table, Figure 2 shows the

synchroni zati on patterns conpri#sing the known

Stenar o Ve Eoliadhe A PR mortipioms HE GGy rigR table. 1R Gata bits ae
commte B d@lhtion BiECabcsrdig 18 YRS t£ble TAWScAR18%A BRI stoaff is@fdred on

enbodi ment according to a first aspect of the _
the ngeard chmsier, Whegeir & 15 thehoodnlationdh steam edwsesyetransitinmi indghe signal

By 58 85 B0 8 ARG i LML 681 oo

d=1 lagd kav,esdulli@iy; inatslendthOUha 1§ i 1QMEbeR Bf EorRBRIIE e @ s & 1°s in the data
.data bit stream conprising synchronization patterns,
bitghrean gheaded An the igeerd ¢awigrraaging onpowanigwpyrglength of 2 to a

ma%oﬁgﬁrh @%991?#19 Q¢ g.qglore%vglj s ﬁﬂ%’?g‘%ﬁ%‘yﬁ’g& ;lgglfl}e Sf:ogsrtl(r:)ain’c that the

ati o code conversion ta
RepeateteMimthuho Transitiba Rualenpiht (RMIER)0is diurd td 6, dansiag tieduenber of
The podul ati on hit mjs stored on the record

te
COI&SSPWPV@F{IIHHB@PMGIPgtﬁW% IPERGIP &t i on bit steam causes
a transi ISZ rrgho& eSeRwn %‘n@ﬁl%ﬂlz%gk%ﬁ }Eag'tﬁértﬁ EI‘B%% rTs],yiace:lgiromzatlon

carrier. ulation code 1s a
paitdhs yre pooderadtEb 030 dESE. Bavdh synchromiestiontpattgrni consistslof a@#é it sync

t i t he .nunber . of consecutive 0's .qr 1's in the
bofy fiowis byartrulerroleatan Tieembaetytddiseattr d
sytchieHiFHioh pafrds, Bha kTP Al ke PreRatdlo©f syhch®natiORpattBdN The sync-
runl ength of 8. Mreover, this 17PP nodul ati on code _
colen patidse isconignatere identifiang & beecifiRegyaehrenizpion patern. These specific

Transi t.i h R),is equal f.o0 6. causi.ng the
oo LSOO M e Pl YEST A s
for éx@imptecthé staft .of 40 iffodtRndISMOWS seven known

synchronj zation pattern. These synchroni zation

pat t er nsFay BisgiiRbreatans (hes is sotmsiiessagainskipad BROT %g1q Ypc-color
paflh SE26ANSUS Bubhel bl SIOR BRI 1y 8, e
Hahoningldistance when only transition shifts occur) is greater than or equal to 2. It is

assumed that due to read errors only transition shift occur, and that no transitions are added
or removed.

Figure 6 shows a data bit stream as stored on a record carrier. The data bit
stream comprises two information blocks 51, 52 that are linked by two link frames 56, 57.
The information blocks consist of parts holding the information itself 61, 62 and of
synchronization patterns 71, 74, 75. Such synchronization patterns may be chosen from the
synchronization patterns FSO-FS6 shown in Figure 2. It is preferred to have a specific
synchronization pattern 74 reserved for indicating the start of an information block. Such a
specific synchronization pattern 74 is, for example, synchronization pattern FSO identified by
its sync-color pattern 000 001. The other synchronization patterns 71, 75 (chosen from FS1-
FS6) are used to mark specific locations within the information blocks. Two link frames 56,
57 link the two succeeding information blocks 51, 51. Each link frame consists of a
synchronization pattern 72, 73 and a link frame body 66, 67. To distinguish the
synchronization patterns 72, 73 in the link frames from the synchronization patterns 71, 74,

75 in the information blocks, these synchronization patterns 72,73 in the link frames



synchroni zation patterns, and signals the presence of

a synchroni zation pattern. The sync- color pattern is
w@2@igeaeur e i dentifying a specific synchroni zeeT/mB2003/004909

pattern. These specific 15 synchronization patterns

can be used to mark specific | 8cations |n a data bit

cof bR e S Slos PAFR i i B bt o s for example

pattedh USisisEiBg ol Gl ORifor@fen Bit§ POG101L ITRS Enk YidfretRURE 66 67 may
patterns_are chosen such that their distance with

copsist of prdatabity agleng poihe dinstSibits dineily behind the |add1tlpraa%mfmgcolor
pof R R ORI B8R S Bl S P g e

comtramtss Itdm hytetl iz Sih tah @lteinbii ¥ enalsiaiithentathd stiahiortigation pattem 73 in
transitions are added., or rempved. Figure 6 shows

thepgeonddink fgame sy berchessn fom the rsw]gfév%rnaaém. Refterns FS0-FS6 shown in
Fig5 & Bdge B CAREOREN D55 il G0 BB LA BARSL Ry sinte

by ithref syndubmaancbi patlesn Ehinsths firsbiinp fmins Sbaodipniging ke distinguishing

d gfornatl % elf 61, 62 and of 25 synchronization

a %’?W%Fﬂg’ ®I75  Such synchroni zation patterns
maybe chosen fromthe synchronization patterns
FSO- FS6 shown in Figure 2. It is preferred to have a
speci fic synchronization pattern 74 reserved for
indicating the start of an information block. Such a
specific synchroni zation pattern 74 is, for exanple,
synchroni zation pattern FSO identified by its
sync-col or pattern 000 001. The other synchronization
patterns 71, 75 (chosen fromFS 1 30 FS6) are used to
mark specific |ocations within the information bl ocks.
Two link frames 56, 57 link the two succeedi ng
i nformati on bl ocks 51, 51. Each link franme consists of
a synchroni zation pattern 72, 73 and a |ink frame
body 66, 67. To distinguish the synchronization
patterns 72, 73 in the link frames fromthe
synchroni zation patterns 71, 74, 75 in the
i nformati on bl ocks, these synchronization patterns
72,73 in the link frames WO 2004/ 042720
PCT/ 1 B2003/ 004909 5 conprise an additional sync-col or
pattern according to the invention, such as for
exanple a pattern consisting of the 6 information
bits 100 101. The link frame bodies 66, 67 may
consi st of any data bits as long as the first 8 bits
directly behind the additional sync-color patternis
not the data bits sequence 01110111, as this would
cause a violation of the
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5 constraints. It is noted that, in an alternative
enbodi nent, the synchronization pattern 73 in the
w@ewane7ed nk frane 57 may be chosen fromthe PCT/IB2003/004909
synchroni zation patterns FSO FS6 shown in Figure 2
because the sequence of two link franes in the data
cLRifisstream i s already signaled by the synchronization
pattern 72 in the first link frame 56 conprising the
di stingui shing additional sync-color pattern. WO
2004/ 042720 PCT/1B2003/004909 6 CLAIMS: 1. A record
carrier conprising synchronization patterns for
identifying blocks of information, said
synchroni zation patterns conprising a part for
di stingui shing one such, ,synchronjzation pattern from
L anot her Adespra GRIEIRT SRy PRigation pattgrns deridenigyimg blocks of

e

synchenizatios pajteen fenOdothbo fuchZynfeonivaticngratteny, cleraderitieddn that the

laim.l . characterized in that the synchtoni zati
par) G Bl Bhighint A Ao opEionBrtoe cormgupLie vy seasnce 160 101 orof
thebYiseHicOE D8O 1O patterns consisting of the bit
sequence 100 101 or of the bit sequence 010 101, is
directly followed by a bit sequence not 10 violating

2 5. rocor Bty BT MR BRI, DR AT M Bpgonisation

patiein térapridifga py i didlingaishiap theRdntigbRize@sidpdteiidGofsiftadd of the bit
for distinguishing the synchronization patterns
sequesi 190i104 o pf theditsequense AL HMe isidirecily follpwes byt it pgquence not
. 1. i ' | y.any 8 bit
viobg Bk Rery Qgé\gﬁ%’fﬁ{é@ 13&‘232‘%4“ %‘H{é&séggé\%%gg%&llonl. 4,
A record carrier conprising synchroni zati on patterns

for identifying blocks.of infornmation, said L
3+ synchr oﬁ{%%ﬁl s%nﬁa%qceﬂ%g oS % PhYagieagdrin gt the synchronization
patfiin® bohSdishh Bt @&ediﬁhagaismﬁg Mgﬂ%ﬁfzh gﬁ&!ﬂ%fcenéig of the bit

anot her suth synchronrzati on pattern, characterized I'n
sequerzte 1108d 021 phthe bitmequtinee DHY105s bis digectliidollowed by any 8 bit data bit

synchroni.zation pa onsi sts of the bit sequence
Seqi%rice(%‘i‘?ptg}}e Seﬂﬁggﬁﬁ)ﬁﬁgg)adgnce 010 100, or the bit
sequence 100 100. 5. A device for recording

synchroni zation patterns for identifying bl ocks of
4. i nf or mat AdpcA cYTiar e@RpItsingypelirenizatier phtterns for identifying blocks of

1nfm%gﬁ,oﬁidzs%ﬁ1b%n&%&%eﬂt%m%%gﬁ{phﬁng% p%.rt%{ ais{h(l)gruishing one such

synchronization pattern from another such synchronization pattern, characterized in that the

part for distinguishing the synchronization patterns consists of the bit sequence 101 001, or
the bit sequence 010 100, or the bit sequence 100 100.

5. A device for recording synchronization patterns for identifying blocks of
information onto a record carrier, said synchronization patterns comprising a part for
distinguishing one such synchronization pattern from another such synchronization pattern,
characterized in that the device is operative for recording synchronization patterns
comprising a part for distinguishing the synchronization patterns which consists of the bit
sequence 100 101 or of the bit sequence 010 101.
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from anot her such synchroni zation pattern,
w@b@naer7er i zed in that the device is operativeP€DIB2003/004909
recordi ng synchroni zation patterns conprising a part
for distinguishing the synchr ofi zat i on patterns which

consi sts ' : . f. .2 .Di
6 Cequence Ty g L s dBES BT B A udh 8 tiiGygk bipoks of
inférmatiod eutoceeretonid camienysdidgnelyonizamen Fasteins moﬂ@ﬁtiﬁg ASpattor
.Ldenthging b] ocks of .information onto a_record
dispingtishing onegugh gyne, ion paiésEn Fam Eother sehsmnelitapization pattern,
. o I q o .
O B O o Y AR A Mt
comprasing ¢ part fedlistinguishing thessydehrbuieation mpermstwhieh fw@isists of the bit

seopReR LA G e ML o Biiodier JPRAOR! ch
consists of the bit sequence 101 001, or the bit

sequence 010 100, or the bit sequence 100 100. 7. A
7. devi ce fA&devise foraviricyingalnta natteine firom 4 resondecarmerpsaid data patterns

LIl er aid data patter .COMr,i Si ng. . .
co e me S o BB R SR B e, id
synichiodizatén pattersidothpHing)a 5ot R Hisfh s AshiRAéieeulB synchronization
conpri si n%&? part for disti n&‘gl shing one such o
patteym Epmgeihet sush sypetwerzationmetteranehasasterizgd fin that the device is

Lz L. charact er | int he ...
opGUOTLPREETLET BALSADai SIAEE STl R Lrdlf) olfeyigpos te
synphtonizatiorc patferissiinch eonsists offthe bid sejuengeul (0NN Bor olf éhe bit sequence
Ol(iéﬁﬁhr oni zation patterns which consists of the bit

ence 100 101 or of the bit sequence 010101. 15 8.
A device for retrieving data patterns froma record
carrier, said data patterns conprising
8. synchr onAdavice forpeitieeing satagatteme fitoinf g reogrdadaaidessaid data patterns

information,.said synchranizati atterns conpri, sing
conyfhsid S pifopie B R R Ry e o b Firomaian, i
synBRdohafor parema &hﬁ%in%%%%ﬂ&i@ﬁl@ﬁiﬂﬁi(g &1t hgh sffchronization

characterized in that the device is 20 operative for

patiegrefiemrappthgr sichiedivgizationipeficpathagacterizedy thei thg davice is

e O ST I shi he. .synchronizatio tterns.
B P 0 A NG AS Pl e
synsleguizaten pakfdrnshMch ednsisieofthé bis stuenseer 01 WML 08k the bit sequence 010
100, or the bit sequence 100 100.




