WO 03/ 075265 PCT/1B03/00456 Device, record carrier and nethod for
recording information The invention relates to a device for recording

i nformat iwoe wn7R6¢track of a record carrier, which recordPpcarBoEI04BONPri Ses
a disc information area with informatiod about the record carrier, the

devi ce rising disc information readi.ng neans for reading the disc
informatq?e Ceafeggl.%cfﬁ%eri %e[tlgoﬁrfoﬂff?ﬁg}glpér@?g%nto a recordgcarrier havi ng
a track for recording information, the record carrier conprising a disc
information area with information about the record carrier. The invention
further relates to a nethod of recording information on a track of a
record carrier, which record carrier conprises a disc information area with
information about the record carrier, the nmethod conprising a step of
reading the disc information area. A device and record carrier for

recording information signals on a record carrier is known from US
5,001, 692. The reddfdreapen glatgsdo 3device fyrrgeddipginiomationdem? Backefjaist nent

i nf or matLoRq Wieh w‘hc?icﬂ USRI e ﬂﬁ@@ a%éctilgfoﬁhgﬁ'(ﬁ'!{ ardY S i M Rad o ed for
the relevant record carrier matertal e device for recordi ng I ntormation
si gnal s thorependsesies, the daviceeommsidfgdisa imbetimagos realinedhest farrtading tierdadci on on
t he recortd ca,[rrier during a tine interval prior to recording the
i nf or matM'GHE1YEF2 The recording apparatus further conprises an

adj ust ment  Ci r cui trhk Yveddby ffrihBOrel A Wairt@rs bARR! hWaYE] RL4BfL RecbRIHLNNI Ty
with the read- out adjustnent information, by adapting the relationship

bet ween infyemgiian thegeerd carrignepraprising sdise indorinmationiatgaarish inferustiopebaut theo
recor di fﬁ‘ri%\{i te signal waveforns are always adapted automatically to

the r ecg%grig

arrrer then present in the device. The readabl e adj ust nent

information are pahanmication AMer delitdse aWidthdd\6F RERARS SnfoWhbtibn A4 88k N9
speeds for reading and witing information signals on a record carrier the

wite stofaresgyd pamien pdidyiererd epEishFeraprises p difcfinformptiongrea with infarragfions
differe . ar g . did | £ .are _added on
t he kno%oﬁtggéb% cgarﬁljég? t‘?le%rﬁeéﬂ%&rd ec?gﬁp Elwr;\lg%cfge& dcfgéé’d;ﬁé %IE%S%B%(’%&%“OW&%E% are
unable to interpret these additional paraneters, or these additional
paranmeters are interpreted incorrectly. Consequently the WO 03/075265

PCT/ 1 B03/ 00456 2 record carrier is recorded with a wong witing strategy

or the record car i &videsandQEcokEERFiSeRy ?etcorﬁjléninfér}naitﬁn '@n&lpjoﬁ‘%_rr &F’dt he

invention to provide a systemw th a better "backwards ~conpati %I Ity.
carrier is known from US 5,001,692. The record carrier is pre-recorded with a readable
adjustment information which is indicative of the write signal wave forms required for the
relevant record carrier material. The device for recording information signals comprises a
read device for reading such adjustment information on the record carrier during a time
interval prior to recording the information signal. The recording apparatus further comprises
an adjustment circuit for adjusting the write signal waveforms in conformity with the read-
out adjustment information, by adapting the relationship between the write signals and the
information signals. Thus, prior to recording, the write signal waveforms are always adapted
automatically to the record carrier then present in the device. The readable adjustment
information are parameters used in the writing process.

With increasing speeds for reading and writing information signals on a record

carrier the write strategy is constantly changing. For different write strategies different
parameters are required. When additional parameters are added on the known record carrier

the recording devices already on the market are unable to interpret these additional

parameters, or these additional parameters are interpreted incorrectly. Consequently the



For this purpose, the device as described in the opening paragraph is
characterized in that the disc information readi ng neans are arranged for
readi ng awolaaszizébne extended information bl ock in the dipsa/1Bod@asat i on
area whi ch extended information bl ock @Qonprises at |east one additional
paranmeter and a b] ock versjion nunber indicator indicative of the

def i ni t i8iPréfafigeisgerardsdowish @ papnawriting strieeyr asdhe troowmlrqarmar ismotdessedédmtd i n
the openjng paragraph is characterized in that the disc information area
further contains at |east one extended information bl ock which extended
information bl ock conprises at |east one additional parameter and a bl ock
ver si on nunber indicator indicative of the definition of the additional
paranmeter. The method as described in the opening paragraph is
characterized in g; t 0 i te f_ reading at

| east one ext endeéEIE%%gF%ﬁ%@@?%%%%tﬁﬁ%ﬁéé%%}geﬁh@ 8?1”?5 Frgonacg‘?’%r Swhi ch
ext endedoinphidvilit i on bl ock conprises at | east one additional paraneter and
a bl ock version nunber indicator, i.ndicative of the definition of the
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oor anpt Sombif P Rl HaaidBh detend e 338 a e e b TR Shdi el nigEt Y
st andar &f prrdefinitRhofitie idagional suramteQ That®drd ddrried RYScrbeg RES Eﬂﬂg one
extended i nformat.i on bl ocks then the device establishes which oP th

ext ende@¥28rP Anehasarteizse ks thabihe disa informasion ayen Rirtber contebesratfeast adsi ch it is
able to. : ik . d, chooses e _.additi onal
par anet gsr(ﬂsah%@% ara {elglgglg)? K gjh?@e%g tefn §§‘J ?‘r@?ﬁ%@%\g If'og 5 COMRUIPH ai P% he

r ecor di additdend] peraaieteryead iabladi version mmatbr ilkcate! iediaative dFfiRy destniun Jfipen  t he
i nf or mat nal_ paranmeters are added on new record

h&)F ar.ea, evenpgﬁla%giti ! _ NTe
carri er 84dIiANal patametss; ethpd phdesprbash 1 thgorfainearagiephis sharpeterdgaddn on
readi ngtmmetﬁé&ﬁﬁfﬂawﬁgﬁ; Ok stef 3¢ 1dadi LiSfhe! &P# i
record carrier which gi sc nfeorrSmG?i o%éaglg ggleg%)tsn(%reieg{eegﬁex gon gﬁgli?ﬁ]fogfr(ﬁnati on
i ndi cat drexdisghinéhmation exer evhi¢heexpandsd mfernaation Ibiwxitconiprieds at ldast @xtaddidiodal
informatjon blaocks,.,ln this way the.recordi ng device can establish fromthe
ext ended”ny gerr %‘%&?Bhocgﬁiﬁfsb%%ef fn%ﬂ%gqrén ?aég’éﬁg g??o‘g@nitwpd}fﬁlﬁft 3ddiigmebeks,
and i f paametere WO 03/ 075265 PCT/1B03/00456 3 they are located. This
increases the speed in which the recording device acquires the additional
paraneters. In a Thistaetheadiatigedhat the devies aceerdingi tn ghafievertiontihabldis
i nf or maLL:Q0; I . [ d.for .readi the.di sc infor ion
area of E%%rllesgglﬁb {g%rbr16| 'E:[ftav[er %\?&_1'% ]h%mgiFSI eg?tnlg?s abﬁe to mterpretr{ﬂe a(?cﬁtlona?parameters. %
that is the case, the device can use these additional parameters. If the device establishes from

the block version number that it is not able to interpret the additional parameter, than it will
not use the additional parameters and use the standard parameters in the information area. If
there are more than one extended information blocks then the device establishes which of the
extended information blocks contain a block version number for which it is able to interpret
the additional parameters and chooses the additional parameters which are best suited for that
device. In this way the recording device always is able to read the relevant information from
the information area, even if additional parameters are added on new record carriers.

In an embodiment of the recording device the disc information reading means
are arranged for reading the disc information area of a record carrier which disc information
area comprises extended information indicators which indicate the presence and location of
the extended information blocks. In this way the recording device can establish from the

extended information indicators if there are extended information blocks, and if so, where



information area conprises nore than one extended information block and a
predeterm ned value of the block version nunber of an extended information
bl ock i ndwoat®zs2bhat that paraneter block is a continuat iPca/1B63/@4fr ecedi ng

extended information block. If at one p&int in tine the size of an
t he additi onal

extendeq block is.,too small_ to contain all

par amet er Qn Jrggwedolgtgg %F??S?%hﬁweaﬁ%wh@% hesecaidinadaviveacquitdsahe bl ock by
setting aﬂ&mwﬂlpu@nﬁerst he bl ock version to a predeterm ned val ue indicating
that the next extended information block is a continuation of the previous

ext ended i nf or mat pbﬁf%ﬂ@é Rmbodiment of therecerdimpddviceths @isaditbinh 9108 reiRATEL er s
with th %ﬂﬁ \V an he stored in a unit of two Or nore
ext ende?elaﬁ?%r?nat |%df§ gﬁg%§c 1n§ Wb aea 9§ p&eqord eqrriehwhichdisat i on wi | |

be appaula‘nnndtmmr@'mbngirues safealan bt é)@&{de(‘l‘hff&rﬁ oﬁrbﬁ’&gteanh% %F enbodi ment s

descri begl byfﬁ‘%é? Ef exanple in the foll ow ng escri
ref er end®YE8 logk SSFRHyMmREr @F &Q\Pﬁgl@dedllmfovmmdn HHb@k 1nﬂ1oates|ﬂm&t\/ﬂ1a@ record

carri er pifafRiey bRwk recor rier (cross section), Fig. 2

shows apr ecor di ng ilzised\?lxgrémh% \%Egteﬁge g?‘; %}?&106#3 Ioghs) 1 apewep point

i nf or mail @me Kesidesf an Ricignded mﬁﬂmtlbxhsloeialsl?oc\!\@xhgu%é i ﬁ’ﬂaé: e}cﬁeuo‘rﬁalshows the
6 shows the Al ion rules,

ADI P t t t
7" CbERE, SRR e thdient hrBrisdinionnaliceciodfb ethyshovatub ordi g
cdge Come MO prEldorm a0 iy a%atfq%%ﬁgﬂggg%h'egfeggedﬁngwgggge;'hggé

Fig. 10, shows a | ayout of a recor SI ngl~e-'se
the | nn@iPolpisaconfipessionof he previenonsermied rfomiatioh bocReBSHA MRy Bluogk, Fi 9-

13 sho Fi 14 shows Recorded Area |ndicators, Fl g. 15
hove ¢ et SERPLE by yifn6 SuBe Blopicrsnrin anoasEn bt Sord imushos. t he
st ruct ume afmare Corhddl infdratiéh Blekks. Fi 9. 17 shows the Lead-Qut zone, Fig.
18 shows the Quter Drive Area, Fig. 19 shows the |ayout of the Information

Zone of a Multi-session disc,

These and other aspects of the invention will be apparent from and elucidated
further with reference to the embodiments described by way of example in the following
description and with reference to the accompanying drawings, in which

Fig. 1a shows a record carrier (top view),

Fig. 1b shows a record carrier (cross section),

Fig. 2 shows a recording device,

Fig. 3 shows the alignment of ADIP and information blocks,

Fig. 4 shows the ADIP word structure,

Fig. 5 shows the ADIP error correction structure,

Fig. 6 shows the ADIP modulation rules,

Fig. 7 shows a table of the disc information area,

Fig. 8 shows leading edge correction times,

Fig. 9 shows the record carrier sector numbering,

Fig. 10 shows a layout of a recorded single-session disc

Fig. 11 shows the Inner Drive Area,

Fig. 12 shows a format of a Session Map block,

H

Fig. 13 shows a session item,
Fig. 14 shows Recorded Area Indicators,
Fig. 15 shows the Lead-in Zone,



Fig. 20 shows details of opened Session n, Fig. 21 shows the general format
of a Disc Control Block (DCB), Fig. 22 shows the Format of the Session DCB
(SDCB), FWQ.03@328hows a Reserved Area item and Fig. 24 2omB0x0PsEVi OUS
Session item Corresponding elenents in4different Figures have identi cal

reference nuneral E Figure 1 a shows a di sc-shaped record carrier 11 having
a track 9 and a cE&Ht A§Fhowpthe strecturprad atGoséel DataiRloely t he position of the

series of (to be) LG8k } enting information, is arranged in
accordance with a sggi rg patiﬁt@gr%%d Qﬁp%cﬁir%hs constituting substantially

paral | el tracks oRigah8isidves theOucen Driweekrea,The record carrier may be
optically readabl ] ed optical _disc, and has an information |ayer

a
of a recordabl e t igge?&@(‘ﬁﬁ)tp% vgtt of the Blernasioa Zonp efa MultitshesicdBliR, and

CD-RW and writabbp y6&sdvii\Rtdls oPYened . DVD+RW Further details about
the DVD di sc can b% found in rgfoergennce%%%ﬁ?’%?: 120 mm DVD - Read- Only

Disc - (1997). ThBig At eravesthegeriesal feymas s6aDégk Contidd Bldokf(@TML i on | ayer by
recording opticalk]y t ectable r on rack, e.g. crystalline or
amor phous nar ks i#gp%gs Owsgﬁ%h%@“%¥a‘?ia%ﬁslgﬁ'bg%tm)9 on the recordabl e
type of record caFigl 3 shows dREseBe@ArBYitémPif- enmbossed track structure
provi ded during manufacture of the blank record carrier. The track

structure is constigt ¢4 pwsradiredgunPessiontipra pr egr oove 14 whi ch enabl es a
read/ w £h 808 Q1 OW: track duri.ng scanping. The track structure
conpri ses (E) siﬁ?flgn ?T;\e%k)érlﬁrg%fitf%%t Prégué?s 19&3'8&?%%@5?&99%6 HEFES i on t he

| ocation of units of information, usually called information blocks. The
position information includes specific synchronizing marks for |ocating the

start of such information bl ocks. The position information is encoded in

frames of nodul at@gdyre [ [ . igure |Qh is

cross-section t akegu a}r%lr%g&?%% f%@ﬁ%ﬁ 6&(;% d ?%gﬁlcg%%‘%%F?&é ari&ila ggntral he

r ecor dalistle 10yfhs, track Mhéiop the positins péthentries b td Bd)eecbbdddsmMkeYipi@eniid h_a
recor diiﬂg)rh]?}{gr .16 ang.a rofective layer 17. The protective |ayer 17 may
conpri se & rur pHeFTERSE {4 acardansrayith p spiral patters) of tuyss ponsttingisehstantiably

r ecor dipgalledytecksion it inforRaBod My §U foer nate ,,of 0.6 nmm
i s bonded to the back side tﬂk?éi%,eo)?.ﬁé freﬁgﬂp(%{e{gerrg%@e%elé}%ﬁ%@y %éa?bﬁ%lcg ted as
an WO 03y @rsglghscar hiposy infwsetiorblayerddntratdrdablotyparEaheNes sfoncefrdite

curr oun s Mepa B CBIRAZ R IS EriBcdetity Bihean VBB W Arsheat  on
r epr eseletadld abyut thoDVIatise ci g lad BORRE R NBCIABIES 12014 BT 1L Rty
pr edef I(Sln%q bise _u?} 59 8]: ng }n ongnrateigl? 9ser€cjpr%¥en?ed on the information layer by recordin
g
optically detectable marks along the track, e. g. crystalline or amorphous marks in phase
change material. The track 9 on the recordable type of record carrier is indicated by a pre-
embossed track structure provided during manufacture of the blank record carrier. The track
structure is constituted, for example, by a pregroove 14 which enables a read/write head to
follow the track during scanning. The track structure comprises position information, e.g.
addresses, for indication the location of units of information, usually called information
blocks. The position information includes specific synchronizing marks for locating the start
of such information blocks. The position information is encoded in frames of modulated
wobbles as described below.
Figure 1b is a cross-section taken along the line b-b of the record carrier 11 of
the recordable type, in which a transparent substrate 15 is provided with a recording layer 16
and a protective layer 17. The protective layer 17 may comprise a further substrate layer, for

example as in DVD where the recording layer is at a 0.6 mm substrate and a further substrate

of 0.6 mm is bonded to the back side thereof. The pregroove 14 may be implemented as an



synchroni zing signal. Usually such franes al so conprise error correction
codes, e.g. parity words. A nunber of such franes constitute an

i nformat iwo iloox2ky the information bl ock conprising furtRer/1BOY®AS6
correction words. The information block5i s the smallest recordable wunit
fromwhi.ch information can fbe reliably retrieved. An exanple of such a
recor di 1Y e“i‘\}‘?fl@ﬁ?‘? glepptipnroifthe sbsEate Ii)él}laé‘-‘;@ﬂ,émas P mnajériad prapledy fedatise carry
172 dat q:rdﬁp{tglguﬁﬁ,gdgl%& parity words, and 208 franes constitute an ECC

bl ock. In an enbodi nent of the record carrier the track conprises

mul ti-session i nflbe meoideardecidr idintended forvarddigiatorfases ipedetied By Wi t h

referen igures 19 to 24. Figure 2 shows, a_recordi ng device for
Wit ng‘}f%jﬁ; garteﬁdas?gr > WHIRpIsng fiames. A fraras 1s ppregefined pmeuninfdatapseasded biphe or
re-wr i Uabichrorising SANTDURA B0 raffs S oo dRHLE Bor SR o8¥L0ed W4
recordi ng neans for scannai(ﬂr%}g the track %on sgee\rllﬂggg?ﬂé&élggrc?éérs’ ?Aﬁ’lpcaﬁlt%eans
i ncl ude V@1 AvBmher of suchffeamaseoastitlg an frfomeatmmdlodk, thednfolhatich hlead 22, a

posi tionj Ui oar.sel itioning the head 22 jn the radial
i ect ooty urtes b oo RS RO fREmaon e ias amptiest smpidrtes. an
opt i cal usiy fbamwhich anfsomiont A Ge kelfabyerReleabd Nth Sahaflh 8t LR H6AMR4  gui ded
t hrough optical elepments focused to a radiation spot 23 on a tractk of the
i nfor naf"(sg‘?’in 13;1%‘?8411 m DV Bt 4 Whish thetfiemesaadiogt i 78rabeaond® dnd 50
gener at gekiipvciad 3 308 BaSOU e SufRoB pIdSE ! ode. The head furt her

h afo ctuator

conprises (not shown) cusing a or noving the focus of the

radi ation beam 24Insnommgpddireniptf ileaeca carief theaadk beARHMn@ilbaidd NI
actuator for fine ([ixositlogjn of the spot 23 in a radial direction on the
cent er SHOPHEOP pcGordmg g the %‘gﬁtﬁlﬁscé‘@?@é?l%‘f" wittpiplerenasitp Seguees 19902dr radi al |y

moving an opti Ca'Fi?ﬁl%@aﬂfov@lra res’dfdﬁ?&gfg@&i@@%dr‘(ﬁhglgﬁﬁgo%aﬁ‘?@gﬁa {%}fg{dr changi ng

the angle of a reflecting element. "For writin or ma “idtion is
cont r ol Ikaf 2 type whighes spitatjabf se-wntablet fileramplel-Rott (O-RWC Thelildged igyer . For

r eadi ng -adiation reflected b he information layer |is detected by a
det ect o?roglf%% ‘x{ﬁ@&g?otr?@léél}ea@§ EO.I Sﬁmléﬁ‘@ %ﬁ‘ﬁ%‘?‘hﬁ? refosdieartipnwhish mesagl 22 f or
gener at inolydea deiael usit g0 &br rednf e r8edrd datigel O 1Rhgnal as%oét%}}l | Safgg‘ racking

error and a focusing error signal for controlling said tracking an
f ocusi nEPaRehiRASHIogmE the headsd? injthmradial dirgntion @ndbaltrink, pedad cprtad esszag unit 30

of a us Ine i . ul-at or eformatter. and Qutput unit to
retri evgﬁ%}herga ?%fcgfrnggl% %égiﬁl%ﬂg%l%g@%eotfra i BOVR ShESHHINESIAtIAOD brask #ht i on

i ncl udeguidie thirougle opticall eRinentstocisedth 2RAdiatibe spd@Sidl LMD hiRRaans t he
read proces ingr uni,.t 30. The (Slevi ce conprises wite processing neans for
pr ocessPY Of H TRFH Catier ohhedadiation ke geeeratedby tagadingemsoutas, dgi ae t he
head 22aseV\@ddd/ ThéeaZaa fRgl: : j onprise.an. i nput unit
27, andasr;aodulat_or nmeans co%ﬁé%éégs?wﬁg?%g%ﬁ o fm?éfmgg%fdp%. The
cont r ol ofiikf fadiztior beam 8 elangdhe emivalixigofaatl eat dne\d tRgkofg dchfar Agtfign and

positioning of the spot 23 in a radial direction on the center of the track. The tracking actuator

may comprise coils for radially moving an optical element or may alternatively be arranged
for changing the angle of a reflecting element. For writing information the radiation is
controlled to create optically detectable marks in the recording layer. For reading, the
radiation reflected by the information layer is detected by a detector of a usual type, e.g. a
four-quadrant diode, in the head 22 for generating a read signal and further detector signals
including a tracking error and a focusing error signal for controlling said tracking and
focusing actuators. The read signal is processed by read processing unit 30 of a usual type
including a demodulator, deformatter and output unit to retrieve the information. Hence
retrieving means for reading information include the drive unit 21, the head 22, the
positioning unit 25 and the read processing unit 30. The device comprises write processing

means for processing the input information to generate a write signal to drive the head 22,



may be arranged for receiving commands froma user or froma host conputer.
The control unit 20 is connected via control lines 26, e.g. a system bus,
to said iwpuwi/ome: 27, formatter 28 and nodul at or 29, toPChIBIX@AS6
processing unit 30, and to the drive uni6t 21, and the positioning wunit 25.
The contral. unit 20 conprises control circuitry, for exanple a

m cr opr SEEELBeans.comprise am APHERIE 37> aRd modhlataimegms eemptising péoriratter 2yand

pr ocedunggodiisof 496 ' i eference to Figures 3 to
D The ano ot e S A P S EE Sl Al sl (AR B BeiioR £0

| ogi ¢ cimaylie sranPed fangedehingrdnimaglsdiven aubsror fital KBost ePmpRN THRGoARS
inforrrati(%? are forrr&d.on th@.re 8rd carrier. The marks may be in an

opt i cal PR SHInsctef glafonpollines 46; g & ystempusaiosaid ippyirnit ¥7e farmette

coef fi Ciafllinddufal@r®nto the AN HRSetsiSHdiPy R dhd hi Lo in
materials such as dye, all 03&1) or_e Séhasé criangg§tr1r1§1tC1§P|é g*n?gg’rﬂlaﬁﬂ?%%ﬁ?cfr%lﬁn of
ar eas WUnH 23. Ghe eantiobnnib20 nergpristes zentia wirdiifry efoe atanfple mutibwiprocsssor, @undi ngs,
obt ai ne recording .in magnet o- optical erial. Witing and reading
of inf ogro |oEnefr%?ry ap%ff%?t{ﬂq ﬁ@teg O‘blbfir?dg%ilﬂngcﬁrg urgs dod Sunstions ey deseribedg, error
cor r ect balgwantih edtarRned toTaelirdg3 tdeTh @Bﬁrd’lﬁlhlt‘zbriﬂa}y‘aléd‘bé #.ga from
the CD system_  The marks can be forrrgd_by means o the s gfah%gecg%%%rat ed
on the Pé&‘d?’a‘ih%e dggie cippuitst Ruribg the vertingf opstasionr wakg nepiresentiagithet | on,

usual | y; I j ' ration s presented. on the input unit
27, whic ﬁﬁng%/tﬁ)ncagéngrfngggg?j ecrgé nog?(gélg}fegn rrenéar{gs Py BF HptY %Hq’é’ﬁgﬁ' §ea§%’ﬁ as

anal og &orti, e.gaiitheformi oeasovitith gifleationceonhqen SsEded i MbideaouRihsabl
conpressj on gea}_‘rn?s are described for audio in WO 98/16014-Al (PHN 16452),
and f or °DRHeS Whrneeeordipeapmaterald speh asrye. alloyiar phesercharee peisdesseia thhe audi o
and/ or YA He8r dr&asuiikt a &rediBh @ j g the formatier 28
for addi ng cont r_SoI d%t ae alng 1Ef g@ ?ﬁa%%ﬁ‘?ﬁ%r%?aﬁgﬁg%%g?ud{r oﬁléld?] S’t(ﬁ)éalp% ordi ng
format @phen reperding hedagnetwoyticabmgteribly Vadtitigapdatading etinfeaiiionfgodes ( ECC)

and/ or interl eaving. . Fo 0 ter applications units of information nay be
"t er f abBATRE PPl disks ad WoRbly frmiing, St onepitRAYdamRl sodinslehe
out put  afe wélBkAGWATEL the brt, 25g. I FonP 828 s ferh MELIRSKS B1d Wfoﬁ‘ﬁ%% B% gqtee b ch

conprises for_ exanple a channel coder, for generating a no si gnal
whi ch  Heispak2} gracrpiedomthe recgrdinglayenda thedhebmt34of elasirbmagnaionmpdiptas

synchr opl.zi i udi .synchraoni zi n atterns Jn.the nodul ated
si gnal ﬂé}ﬁg??r ooﬁﬁan%&% %d‘ﬁ é‘%ﬁ pggljﬁgg)snglgﬁl% 15PEeSCRIg opﬂﬁpplgfqu,m%ﬁ on unit
29 conpeomprisecddicomprdssibo rvahd o it sighss Wohtab @halbaudi® Lh&SPEALS, Y

addressabl e | ocations on, the record carrier under the control of control

uni t 209ElEHEmceRREGsERd aydiofvidep. Suitahle sergaigssien mewssreliesgribedifor eudipavi ng
positio hdi f [t { ord i.nf or | on

vol u mswg}%gﬁggi\?ég %Egﬁﬁ‘%ga’ Hgd ﬁogg/?%eto&lg nﬁlﬁﬁ}dg ?E‘{g Séa%aanréipﬁﬁ?l&pﬂﬁli“{q%a coupl ed
t o t he pronessed themidio20d/enddeetoantii afiinfoeansors oigvhi #¢ pgsed thethe Erhfte

03/ 075290? acFi) 1n{g lcc%?t%l%%é%%d fo7rmatting the data according to the recording format (as |

described below), e.g. by adding error correction codes (ECC) and/or interleaving. For
computer applications units of information may be interfaced to the formatter 28 directly.
The formatted data from the output of the formatter 28 is passed to the modulation unit 29,
which comprises for example a channel coder, for generating a modulated signal which
drives the head 22. Further the modulation unit 29 comprises synchronizing means for
including synchronizing patterns in the modulated signal. The formatted units presented to
the input of the modulation unit 29 comprise address information and are written to
corresponding addressable locations on the record carrier under the control of control unit 20.
The control unit 20 is arranged for recording and retrieving position data indicative of the
position of the recorded information volumes. The device has mapping means comprising a

mapping unit 31 coupled to the control unit 20 and detection means comprising a detection



unit 32 coupled to the control unit 20 and the mapping unit 31. The mappi ng
unit 31 has an output 33 coupled to the formatter 28 for witing session

map bl ock&Oim/ozs26essi on nap zone as descri bed bel ow. The Pd#tiBet0a%5 unit 32
has an input 34 coupled to the read unit7 30 for detecting the session map
bl ocks from. he ﬁagssi on map, zone. The detection unit 32 is coupled to the

mappi ng Ui 1% 9Ppieg o fhegoutral Wit apdithe mapping apit 81 cthesmapniegunibpl bassoks f or
enerat i | Lhcl udi t LSl T in
it 31 g P oS e R for WA Ly SIS a4l e PP 1O
i nf or matdeseribed belew;,. Thk sletectidr wndt 3kesianmnput A4 peupled td the reddhgitsnadet and end
addr ess (%Le gac cl osed segg)i gn First a session is opened by wrij ti&% an
intro Zone, ¢ HEM TEE "aRrEe %ﬁOIBéhW??%WaB%O%&E fecledn it 12 isgowdadrands,
and fi nablhe higiseest 9N foritfnslRrRHaRYFdrh ldbieB@d 3tdsioh tﬂ?ﬂ% O %éﬁ%raﬁhgas and

recordi ng session control blocks and a closure part end zone”of
t hat voll§HeSess@n waB blacketnchwlingthe Ftistingi data. (The orapptrigomitrdad emgngeddors 35 ar e

coupl ed if. e_di . Lnformati.on readi neans 35 are_ able
to read C{e%gjh 5‘1:?%%&?%0 (E)EEi ?r%to f?);% rgﬁogge%_l #?gnﬁ?%vqlﬁ?l& ‘fa_glgd SS88i REAHeRHE 35
are arr ahgsart bnd endalirey of ¥idhrolaed kdakion kst @RedRloRGK Spdrad b SvringGn intro

informati on area. The device can proceed to read the disc’information area

in the 2805 &RGoHIser dalm A be written by aumbened vahimecomumings, aadtfmatie thei sassiormat i on

bl ocks 3§ 8oédd HISEI LRtk i Af or ion.indicators. Next the
drive chfé‘?ﬁgéat he gp%gg?%ggrug?lgnlnu%%trsgggfeq? %dg%gesersrgé? 8%503%108?%?@30 on
bl ocks. cldsutetpartdst itheeendszonevf thaturdinng, e desckibed Bslbai N bl ock versi on nunbers

I

it shall ignore t&s ﬂrou W th those nunbers. The information in the
extended i nf or mat PORHIFHEREAN TGRiGHmEHS I wberwledte theremd pait. Ths disse drive

can be tioghaldiesting bR 39148 B td RAMAR it AFRLLON L Ol Rrdhlis, Can

choose the information which best fits Its <capa 0exarrp
di sc contadingsneans 38 arepanged fidrarading extertded difsrmution Wdwks smiie disel ock ver si on

nunber . . i e ded information block contains a 4x ite strategy
accor di ﬁ‘%ig‘ff%itg’g‘i‘%‘? 'glhg QBVL}F%%a“tha?eﬁa §%’§B€fhe\/d§§%n?%ag%%‘@a I‘r‘a\%@?fqvﬁﬁg pul se
dur at i omsnaadFsiwke drilEstRbRs WRIRR ektefdbdaMfohtidy8188ks af D RL b9k @Rded

i nformation_block contains a 8x wite strategy according tdo the sanme pul se

train skXgadedipinapationindicators Nexbihe drive plaskis therbdeck veriiér purebars plithese
duratio [ L ] evel ecjfied by it tes, i.e. the
neani ng@ﬁgﬁd‘%aﬁgfogé? éé@l?@l%%gtq gg?rne‘,[e 1§§P§ac§§?1 {Sg e C%@F’f@?@%‘fe{m%e newest
drives osmbehdobell igrere the @ralips twith tHosauatbeSX TEORAEGkMTOE i9dekicdidd es

o By EURARL IS pE BB the hRb<eT e mitHE o he Grive et eieepTeio ew oo
fall baeesd &tédiRd RdhRatidn B1b&Nne AUA claﬁ%%isla thd A rnlafiSh Wﬂ?cﬁltbeﬁgt};t% gg di sc

information area. As an other exanple a disc contains two ex
i nf or matanehiliticd dkssansixamplti 4 fisc corttaibd akexterdsd drfornmativheecks Tt the e

ext ended, i tion bl.gck. contains. a 4x, .wjte strategy according to a
cert ai nglﬁﬁgg%@@ﬁuﬁggﬁﬁgﬁrﬁ ef‘%?“fl?fﬁmgﬂ@éao? éﬁﬁ% contpigs g dx Jwitg siradesons and
pover | esetdngpecidragtpulse train shape, with the speed range, the pulse durations and power

levels specified by its bytes. The second extended information block contains a 8x write

strategy according to the same pulse train shape, however with a different speed range,
different pulse durations and/or different power levels specified by its bytes, i.e. the meaning
of the bytes is the same, only values are different. The newest drives can choose the record
the disc at 8x speed. The older drives (capable of interpreting information in the second
group, but not capable of 8x) can chose to record at 4x speed. The first generation drives can
fall back to the basic strategy, available in the first part of the disc information area. As an
other example a disc contains two extended information blocks with different block version
numbers. The first extended information block contains a 4x write strategy according to a

certain pulse train shape, with the speed range, the pulse durations and power levels specified



WO 03/ 075265 PCT/1B03/00456 8 by its bytes. The second extended
informati on bl ock contains a 8x wite strategy according to different
pul se trawpsioape; with a different speed range, and ot hePCpuBexodisr at i ons

and power levels definitions specified®&y its bytes, i.e. the neaning of
the byt g

.can. be_conpl et el i.fferent. The newest drives (famliar with
t he nevveS' lﬁslab&? yier %%‘?# Wﬁ%‘@&g yrfermationdveck qoptainseciy writersiratties acatrdiay ts peed.
The ol deliffetentRigsetR sha fee ing. information in the, second
ext endeg i nf or m_atei on ?ol_ g@&@%ﬁﬁlfﬁlﬁgﬁ%@gﬁsﬂﬁ rad %P&ES& UgaHlons, A povigr
first getekydafingiond spagefiedduritsyites, i.6.ahd mbarike 60t betehagi b &nib@Ry. The

mappi Ng gudl L i f r.ecor di consecuti ve session map blocks.
When a sd gfs?é*g %rtl)th%%ﬁécvgégn%&‘g‘feégfaylﬁ%rxw%%ﬂ’gé’ieWﬁr Hlagk ereier npmben san deapse tohi ch

conpr i seecoal thesiiican 8x ke TI8 ol8aGHivel aRed ' SGE bel ow wi th
reference tgeFi gg'i” es 12 and 13. The sgg)?e?‘ﬁaggzdci F%Zetﬁ%elﬁ{;?engﬁg?ﬂ@atﬁ?

physi caPf®Rg eBishidinfoematienbleek)srn oslyuthoase th2econdmtrdxcsprediihe fogt i cal di scs

W th capagdhddsd GSéan7st%%g%§?l§ﬂ:?§p§b§'sﬂ%¥a}es' It specifies the quality of

the recorded and unreco @¥mat of the data and the

recording net hodThdamapIﬂ'hguﬁitﬁsdeﬂgedﬂﬁréc@fcﬁﬁg'@éﬂ Ot means of
such di g¢s. The.dat a ca[% ge witten once an reastd nfg%@s{sfo%&@;ﬂ;ﬁ%l?%lbsa

non-rev S ESHER K gqmp &t sessionmeap hlerkns rdcoutéd awhiolDeRpriTdse dessierk
shape | geSof @ch@Wsed ok g§ EBA0L £ 35 @vithci'gfelre%ge Ej{'@ I nf1 %&g&a on Zone,

shal | contain tracks formed froma single spir &S Tack shal |
forma 360 turn ofhesystent specidies trephedhbnicRepinisitbngsl ptidhl cHRBcRRELs it gt he
|

gr oove. in the I nformation, Zone contain a phase nodul ate

si nusoi é%qlﬁg{eéﬁgg ?d())lﬁ Op‘fl%aﬁ]d{s%wﬁgﬂﬁpmmes Ob i/ @vitesernd H%ehGbuigs Mbsrecifies e ch

cont ai n@ﬂﬂﬂbﬁ&&kg@rdeafaﬁau’ﬁf_eic%eggiligh%g, tﬁ@lﬁfn%ﬁts?jtﬂé dfur}%gé ove or. ADIP. The
n

tracks shall be continuous in the ormation Zone. JERAEINE acks
shal | sPgtedgihergby abowiag dor information interchaagelbe ndamd ofsutiadists Tak d58.ca® M
mn. Thes 8 e a continuous spiral fromthe inside

(begi nﬂljd ng o%%dgaa&gg%&%’\@oﬁgﬁs PHE Heen-rsyersiviametbad Hrese discyaad- out  Zone)
when t hidenfifiad as@AD¢R. Tlowick shepedis KWESRWASTNG 2WeHalG tical head.
The tra]i%]%(gga ch_is tgﬁ{ di st.ance nmeasured between ? eg{a?\?’e%%%(el % ack

centrel pn Zane, skl contajp racksformet emiasinghespiatigaoveli Esitiok shalhe t rack
pitch sfaghl ° - The track pitch ayeraged over the
| nf or mat i ](l)r?jzggngmgég? Fargeugl?%%hr&%lkeeﬁ?r&f’gs rﬂ?al Q\%ao‘ﬁlt e ghooyhdherteeks is a
si nusoiiddhe biorrmtibn ofie contiifa phess MedulSetinglo; ¥ ngth of

ph u in&doi e ﬁﬁ‘“i%(?mffﬁlg tﬁ%’ﬁﬁ’ﬁ

4,265 6 gﬁ]l'o’ 04ﬁ$ (equivalent to 32 Channel bit r moni c
Di st or t5°BRCFErsRled Wohkleoubich cantains addressingantorinaiort ¢rdledatldras $i-ne wave

vl e, e T L b8 R Rl B &vebiu ZBP P ol oo | ea

Addr esdracks fhallgtasioate radiug\ef 22,0 mm max. and end at a radius of 58,50 mm min. The track
path shall be a continuous spiral from the inside (beginning of the Lead-in Zone) to the
outside (end of the Lead-out Zone) when the disc rotates counter-clockwise as viewed from
the optical head. The track pitch is the distance measured between the average track
centrelines of adjacent tracks, measured in the radial direction. The track pitch shall be 0,74
pm = 0,03 pm. The track pitch averaged over the Information Zone shall be 0,74 um =+ 0,01
pm. The wobble of the tracks is a sinusoidal deviation from the nominal centrelines, with a
wavelength of 4,265 6 pm * 0,045 0 pm (equivalent to 32 Channel bits). The Total Harmonic
Distortion (THD) of the oscillator for generating the wobble sine wave shall be < -40 dB. The
wobble is phase modulated by inverting wobble cycles. The information contained in the
wobble modulation is called Address-in-Pregroove or ADIP.

Figure 3 shows the alignment of ADIP and information blocks. The

information blocks 37 to be recorded onto the disc must be aligned with the ADIP



Figure 3 shows the alignment of ADI P and information bl ocks. The

i nformation bl ocks 37 to be recorded onto the disc nust be aligned with the
ADI P WO 080035265 PCT/ | B0O3/ 00456 9 information 39 nodul atreda/iBes/daohs wobbl e
38. It is shown that 93 wobbles correspdnd to 2 Sync Franes, which are the

start -of._an inf tiqn bl ock. each 93 wobbl es, 8 wobbles are phase
modul at é °Wl?th°n2{9ra °i'1‘ﬁf‘t8$ h‘hﬁ?&ﬁ’%k&& Hiis shoyip st 83 axpbbles capesppiachios] bits (=
32T) asgnOrLinfsl i 2 r Frapges iqure 4
Shoks | pyneben mb‘?gﬂgta%eut?f Sl HEARB R, BF e%@o%‘g‘ébbul%st B5hnples & p

wor d ea®haseThodilatediwithtATIP iofremaidi? Ruother t erobblonals 32 Chdnmel bs t= 228ync
Frames = ical. _Sectors, .Ea ADI P. rd_consists of, 1 ADIP sync unit
+ 51 ADIaP’dél%{‘gbair)l%f%ggulﬂﬁlﬂm@&‘%pﬁfrﬁ%Efamﬁ%erted wobbl es for word
sync + 4 monot one pialbbl eowsThe ABBH Riclatiuctid] 2 Ante LRYELLEhBRRLS hor it

one a‘brt. {3

sync + 3 _nonotone wobbles + 4 wobbl es representing see 0)
The i nf S HRtWOH caddniThisrraennis that hee ARIR woird sorndspamisADUR 1% d Jysic Esarh@ld ows:

bit 10 this. hitel ed-and. shal| he set to ZERO. bit 2 to 23: these 22
bi 1 s contayrel Ssrid 2365 XTHp 30ka Sty off 1 APl Snanivbst AP das eaiin Thet
(MBB) amdIBayac bt =23nidtedheobba%r wodRizhd !Paf}h?rmt&ne(dv(ga?les. ?ﬂ@ﬁ%ﬂﬁ Jiitab

i ncrease by one for each next ADI P word. The first address i

| nf or matbF IABNertedsplble for difsbing hAtmavjaricoratbbles0n4 Adtibles sepfdSaIRRMnei S

| ocat eddét%bft?%ieé‘é) 24,0 ,2 MM bit 24 to 31: these 8 bits contain auxiliary
i nformati on about” the disc, e.g. recording control information. In the
Dat a Zofige anfomtzien cenidined in Eerniatadfitsbiien AP wdie iPabdblib@sy bytes shall be
set to ggg) In the Lead-in Zone of the disc the auxiliary bytes shall be
used as’fol | ows: Bigbibis ressrved and shalbbseset tn€RQt i ve ADI P words shall form
one ADI Bt Ayx 28T a | ; [ Lopn. ,The first. hyte of each
ADI P Aux Frane sh%;leiw %j;blﬁsgc?g%a%é ?I?]ysg%l ﬁgﬁ%w\j\‘%alrt%&hz%ﬁlgnﬂ‘? gg@ﬁparﬁ ess
that i s(MdSBupnd @tebis23 25he (RsysgnAtantbil(ESB). Thexdacefi} ncrohbeby saMgnt s of

t he 256 t defined in Fiqgure 7. _hit 32 to 51: these 20 bits contain
error c%ar%%{él%?tl %P ‘f%glof‘i' ::lglg #‘F‘glad{h%? IR Hppniormstiag Lo shallhegyela thet Rhysigal t he

ADI P error correction structure. JfQroothe ADIP error correction the ADP
dat a bi £4digpse(0§C80Des Iqcated atiradius ni t7 €s. The mapping of the data bits

into th j r i.s defined.in Figure 5. Bit O0.jis a du bit, which
shal | b@t gléﬁgs)%ge?ﬁeiﬁs%\égs&%scé’fl{at‘%a‘%éﬁ@ HPRation abpthe dise.eo. spcor g Feited- based
RS (13, Bifijnatosldnitse DaaFois h@the 1Rhd-Wh ZéheldT8nSdaiRAe xR RS MBite N2,

are

set to (00). In the Lead-in Zone of the disc the auxiliary bytes shall be used as follows:
Bit 24 to 31 from 256 consecutive ADIP words shall form one ADIP Aux Frame with 256
bytes of information. The first byte of each ADIP Aux Frame shall be located in an ADIP
word with a Physical Address that is a multiple of 256 (Physical Address = (xxxx00)). The
contents of the 256 bytes are defined in Figure 7.
bit 32 to 51:  these 20 bits contain error correction parities for the ADIP information.

Figure 5 shows the ADIP error correction structure. For the ADIP error
correction the ADIP data bits are grouped into 4-bit nibbles. The mapping of the data bits
into the nibble array is defined in Figure 5. Bit 0 is a dummy bit, which shall be considered as
set to ZERO for the error corrector.
A nibble-based RS (13,8,6) code is constructed, of which the 5 parity nibbles Ni to Ny, are
defined by the remainder polynomial R(x):

R(x)= 1ZZN,~ 2127 = (x) x> mod Gp, (x)

i=8

where



defined by the remainder polynomal R(x): 12 R(x) I N x 12-i = I(x)x5 nod
GPA (x) =8 where WD 03/075265 PCT/1B03/00456 10 7 I(x) _ N x7-1 i=0
4 GPA(x) wofe3fxseek) k=0 a ™ is the primtive root 0010 ofPCrhBo3m0Us6 ti ve
polynomal P(x) = x 4 + x + 1 Al bitsl®of the 5 parity nibbles N8 to N12
shall be inverted bef ore recording. Figure 6 shows the ADI P nodul ation
rules. The AD P urf(igﬁfs e arodul ated by inverting sone of the 8 wobble
cycles. Figure 6a Sho Vbdul ati on of the ADI P word sync, Figure 6b shows
Modul ation of an ADI P ZERO bit, and Figure 6¢c shows Modul ation of an ADIP
ONE bit, wherein - PWis4a positive wobble, which starts noving towards the
i nsi de of the di S(ﬁpAéx)hM(s+ak)negati ve wobbl e, which starts noving towards
the outside of the discko - all nonotone wobbles are indicated as PW.
Figure 7 shows a table of an exanple of the disc information area according
to the ¢jBisdhe prmitive meotdi03@ of theprimitivopolpnaesiakP@) F xfbteinhf t er al so

referre o, a hysi cal ..di.s i nfor ion. T Physi cal. disc information is
encoded(}tltblmsfﬁﬁ%ip%}gg 5’?]?%6?3\1%1@%% .S@H’csmvfrfﬂﬁgfﬁ‘ﬁ%ir%r_ R& | conprise the
256 bytes shown i Righid6lEws the ADIPHh&iulRiofirgles. ITHeQIRL hiRR a@@ﬁodma!ea%g used
for the_ Optimum Power Contr ol (CP? algorithmto determne optinmum | aser

pover | &Wertingsemoqfithg hyodblikeytlas. &igrae poshoves Mogilator off the ADBcordaice zone

call ed durd ng, -~ Lealqzatiop. of the di sc. e data
cont ent ESF@E %Q%éo%xl\é{%@:l (Qbé/ft% ‘%bﬂl %Egtbl @%%‘gg}g}/‘reaéc %@’Fiﬁ%‘?ﬁ WA Bits
b7 to bADRIRADNEDpewhérgid he Di sc Category, they shall be set to 1010,

Bits b3 to bO shall specify the Version Nunber,

ey ShaP TV e BRSiti o biso WHRH S ReviDBIoNpetsshe side of the disc.
- NW is a negative wobble, which starts moving towards the outside of the disc.
- all monotone wobbles are indicated as PWs.

Figure 7 shows a table of an example of the disc information area according to
the invention. The disc information area shall hereinafter also referred to as Physical disc
information. The Physical disc information is encoded in ADIP as described above. This
information shall comprise the 256 bytes shown in Figure 7. It contains disc information and
values used for the Optimum Power Control (OPC) algorithm to determine optimum laser
power levels for writing. The information is copied into a recordable zone called the Control
Data during initialization of the disc. The data contents are for example:

Byte 0 - Disc Category and Version Number
Bits b7 to b4 shall specify the Disc Category,

they shall be set to 1010, indicating a DVD+R disc.
Bits b3 to b0 shall specify the Version Number,

they shall be set to 0000 indicating the version
Byte 1 - Disc size and maximum transfer rate
Bits b7 to b4 shall specify the disc size,

they shall be set to 0000, indicating a 120 mm disc
Bits b3 to b0 shall specify the maximum read transfer rate,

they shall be set to 1111 indicating no maximum read transfer rate is specified
Byte 2 - Disc structure

Bitb7 to b4 shall be set to 0000



Byte 1 - Disc size and maximumtransfer rate Bits b7 to b4 shall specify
the disc size, they shall be set to 0000, indicating a 120 nmdisc Bits b3
to bO shawbogpesdy the maxi numread transfer rate, they PealiBolw@iszet to
1111 indicating no maxi numread transfetlrate is specified Byte 2 - Disc

struct urg, Bit t.0.b4 shall be to Q000 WO 03/075265 PCT/1B03/00456 11
Bits b353t?t3%§(50 géafﬁ‘angsé’gﬁ'ﬂ}‘ettw 0%3%@68‘?%{%"‘}’%@8% ding layer(s): they shall
be set to 0010, i fdiyeRill BYset M0 10CiANGENS 8 Glidlo te 3 -

Recor di ng densi tyﬂ%?ts b7 to ba shal | sgéeci y tﬂ%%\%@?&éa annel bit

| engt h Byte heRepdrdingdenpityZone, they shall be set to 0000, indicating

0, 133 - Bi b al.l speci t he .average track pitch, they shall be
set tog?ggkﬁ? ﬁ%l %}gatlll S%Sagﬁhéhs%&5%%&?518@1%6@ Bﬁh‘?)l?‘ Hpn 59’@%5 4 to 15 -
Data Zone al | ocat fien sEyll be bt 5h@Ud0, Reticaghs DQ3§ QM . Bytes 5 to 7 shall be set

to (030Q00) ,to specify PSN 196. 608 of the first Physical Sector of the
Dat a Zo%étsg§tt‘éb§ gl Spegily hepveragq wark piBht es 9 to 11 shall be set to

(26053F) to speci . t _possi bl e Physical Sector of
the Data Zone. Bygh)eégslg ?eoééﬁj(z al ﬁlﬁffgﬁlg%%ﬁ%%er%f acg@%}éogl@hg Hibo) shal | be
set to BRGp4 tByiSe Nita-ZdResdlovaibn This byte is reserved and shall be set to

(00). gﬁe4 18 - %h nded i nformation indicators Bits b7 to b6 are reserved
and shaP?"e set B ed5 t o bo each of these bits shall indicate the

pr esencBvRE sap 7TEXiandRd ' j , setoto 1.if
Extendedytlénf or mat i on ble%ﬂggb%qd@gjoﬂr?s' S‘?ﬁgﬁgf@ﬁ??gé’f?‘giﬁ% qulg'ﬁl%% %‘381%(@% +
i x32), is in use.theDasaBone b; shall be set to 0. Bytes 19 to 26 - Disc

Manuf ac | D. e 8 bytes shall identify the manufacturer of the disc.
Traili ngy{?)%{ es no%mlﬁsoe SELE0 (665

Bytes 9 to 11 shall be set to (26053F) to specify PSN 2.491.711 as the last possible Physical
Sector of the Data Zone.

Bytes 12 to 15 shall be set to (00)

Byte 16 — (00)shall be set to (00).

Byte 17 - Reserved. This byte is reserved and shall be set to (00).

Byte 18 — Extended information indicators

Bits b7 to b6  are reserved and shall be set to 00

Bits b5 to b0 each of these bits shall indicate the presence of an Extended
Information block. Bit b; shall be set to 1 if Extended Information
block i, consisting of bytes (64 + ix32) to (95 + ix32), is in use. Else bit
b; shall be set to 0.

Bytes 19 to 26 - Disc Manufacturer ID.
These 8 bytes shall identify the manufacturer of the disc. Trailing bytes not
used shall be set to (00).

Bytes 27 to 29 — Media type ID.
Disc manufacturers can have different types of media, which shall be specified
by these 3 bytes. The specific type of disc is denoted in this field.

Byte 30 — Product revision number.
This byte shall identify the product revision number in binary notation. All
discs with the same Disc Manufacturer ID and the same Product ID, regardless

of Product revision numbers, must have the same recording properties (only



used shall be set to (00). Bytes 27 to 29 - Media type ID. D sc

manuf acturers can have different types of nedia, which shall be specified
by these WOlwexss The specific type of disc is denoted i nPChiiBoFioesed. Byt e
30 - Product revision nunber. This bytelZhall identify the product revision
nunber in binary nqtat |scs W|th the sane Disc_Manufacturer 1D
and the sane ProddtRor %%erepgf@&rw&%e Brodpetagvision mggibeisshalh hersesleyanivigs

have the same recgy gf&gﬁ)r)rfgg%steﬁ%s HORIsHaI VR %{@@%85 PCT/ 1 B0O3/ 00456 12

m nor differences are d: Produtt revision ers shall be irrel evant
for rediytedls). niimber ofi Physicdliferhat iafanmtiontytessin wse. (00) Byte 31 nunber

of Physi cal forma t|on tes in use. .This efo ne 8-bit

bi nary nunber i ndi Bﬁtrhyﬁeg éoﬂ%%ét 1Y By %rm%?tﬂﬂﬁ/”}‘?n}“ﬁ‘ Physi cal

format informati ORetudlly ﬁlhﬁb lforPhy8iehl fofndt HtbrmAtiA. Tt%hhl'i‘ge &l gﬁj‘l y the first
54 bytes of the Physical format 'information are wused. Byte 32°- Reference

recordi ng vel oci t jndicebing they oalyithelfirsabé bytehel ﬂho\Bb}z&lcq:}(f@mdbllrdommimndrmg
vel ocity of the dh %h which is also referred to as the Reference velocity,
as a number n such that n =10 x vref (n rounded off to an integral val ue)

|t shal Byhe3BeReferet@echrding atlodigy.2 Ref erence writing speed of 3,49 nis.
Byte 33 - Maximumrecording velocity. This byte indicates the highest
possi bl e recor di nghisdyiingdicaiss t}teH@WEISt:E’QSSﬂdére&OTWWW efifbpdispathich is10 x

vref (n rounded ofj, Gl oG R!afef’e?k%@ﬂgl 1%}'{ ﬁpghﬁ'ﬂp& rgﬁfchtt@%( 54)

i ndicating a maxi mum witing spee vel ength , | ND.

This byte shal | specifynt® N\/aryfe{hemgidhd bfft@@mﬁﬂegrslr\&hm‘) the laser with
which the optinumwite paranmeters in the followi ng bytes have been

deterni ned, as altshabbe Sfﬁ ta () indigating a RofRaomdeargfing spegbof 3.8 1és. 35 Reser ved
Byte 36ﬁ\ﬁ‘&ﬂ%[ﬁﬁﬁnppé/&?dm@%eﬁﬁcu&?f erence velocity.

This byte indicates the highest possible recording velocity. of the disc, as a
number n such that
n =10 x vrr (n rounded off to an integral value)
It shall be set to (54) indicating a maximum writing speed of 8,44 m/s.
Byte 34 - Wavelength AIND.
This byte shall specify the wavelength in nanometers of the laser with which
the optimum write parameters in the following bytes have been determined, as
a number n such that
n = Wavelength — 600
Byte 35 Reserved
Byte 36 Maximum read power, Pr at reference velocity.
This byte shall specify the maximum read power Pr in milliwatts at the
reference velocity as a number n such that
n=20x(Pr-0,7)
Byte 37 - PIND at reference velocity.
PIND is the starting value for the determination of Ppo used in the OPC
algorithm. This byte shall specify the indicative value PIND of Ppo in
milliwatts at the reference velocity as a number n such that
n=20x (Pwp - 5)

Byte 38 - Birget at reference velocity.



This byte shall specify the maxi mumread power Pr in mlliwatts at the
reference velocity as a nunber n such that n = 20 x (Pr - 0,7) Byte 37 -
PI ND at rwebDaesenes vel ocity. PIND is the starting val ue foPCrhB03/00456

determ nation of Ppo used in the OPC alyjjorithm This byte shall specify

t he indicative vah, e PIND of Ppo in mlliwatts at the reference velocity
as a nunber n suc %{Sﬁ%ﬂte fhall gpecitydh tagget Mjue fa3)8, Byt & tBSreferemnegetocity

ref erence vel oci t 0456, 13 This byte shall specify
the target val ue ?%erdvfgt , ?é%%g’?t@%hggﬂé%&seuﬁ%h elocity wused in the OPC
al gorithmas a nunmbelOxfguch that n = 10 X target Byte 39 - Maxi mumread
power , %r ag rrﬁ(i mum vel Qcity. This byte shall specify the maximumread
pover PPYI3%y Maximpmyread power, Riat maripen seloeigy.as a nunber n such that n =
20 x (Pr - 0,7) > q locity.. PL.ND i e starting
val ue for the det Egir%%gg%hglégé)%xggg%e%W%ﬁggwmﬁllﬂmﬁtﬁr# his byte
shal | specify themanthwatveleeityad aeurfbdD soth #@e in milliwatts at the

maxi num vel ocity as a nunher (n such that n = 20 x (PIND - 5) Byte 41 -
/3target at naxi num veIBEizsﬁ Prhi%7byt e shall specify the target value for

fl, Naggai4@t piDGt dRxd ity wused in the OPC algorithmas a nunber
n such ?gat n :MI]O X O@gﬁg‘)ée?dc te 42 - Ttop (>_4) first pulse duration for

current mark >_4 Biw isthestaring vabledor thy detefhinatibly dEPoNakh is RGPy t he
duration of the f ilr St uhﬁe ?’Lec%lpiﬁ rrul.fé{i pul se train when the current mark
is a 4T or great e SHRR- A5 B SRgriftthe Bdisativeelug RINR of Ppo fhe val ue i s
expressed in frachilingioht thdR AR eLio8iy ast sl a nunber n such
that TOn= 16 x TWand 4 <n-40 ° }Ias Ao Sh&gﬂﬁ?
n=20 x (PIND - 5)
Byte 41 - B0 at maximum velocity.
This byte shall specify the target value for 8, Biarget at the maximum velocity
used in the OPC algorithm as a number n such that
n=10x Btarget
Byte 42 - Ttop (24) first pulse duration for current mark >4 at reference velocity.
This byte shall specify the duration of the first pulse of the multi pulse train

when the current mark is a 4T or greater mark for recording at reference

velocity. The value is expressed in fractions of the channel bit clock period as

a number n such that

Tmp/
n=16x Tw

Byte 43 - Ttop (=3) first pulse duration for current mark =3 at reference velocity.

and 4<n<40

This byte shall specify the duration of the first pulse of the multi pulse train
when the current mark is a 3T mark for recording at reference velocity. The

value is expressed in fractions of the channel bit clock period as a number n
such that

n=16x /1w and 4<n<40
Byte 44 - Tmp multi pulse duration at reference velocity.
This byte shall specify the duration of the 2nd pulse through the 2nd to last

pulse of the multi pulse train for recording at reference velocity. The value is

expressed in fractions of the channel bit clock period as a number n such that



Byte 43 - Ttop (=3) first pulse duration for current mark =3 at reference
velocity. This byte shall specify the duration of the first pulse of the
mul ti pulwe mzizns when the current mark is a 3T mark for PCaaBexionss at
reference velocity. The value is expressed in fractions of the channel bit
cl ock period as a nunber n such that Tto n=16x TWand 4<_n540 Byte 44 -
Trp nulti pul se duratiort reference velocity. This byte shall specify the
duration of the 2md patkse/ti¥irough thel 2nd uxhass pul se of the nulti pul se
train for recording at reference velocity. The value is expressed in
fracti orfdytefS r Bip laghpwlse dpration aarfesenceyglosifya nunber n such that WO

03/ 075265 PCT/ | BO e NE T < . - | ast
pul se duration at %%190 él?%lhgieﬁg%‘flw‘flgﬁaﬁﬁ y%g?a eSflgﬁge[ gﬁggﬁ t15 §“1§?5{‘em183%"2ti on
of the last pul serabrdihgatefdaréncputlbeity. Takvafuers expeessédlinfactibng &ftks ence
velocity. The valuge is expressed in fractions of the channel bit clock
period as a nunbeFﬁ?{m?U?:lﬁg]PﬁléPeﬁle%’saﬁ’i‘ Tgidnifai< n< 24 Byte 46 - dTtop
first pulse lead tine atyreference velocity. This byte shall specify the

| ead time of the fi;féxptﬁiép of the nulti pulse train relative to the
trailing edge of t'he $&cond channel t of 't —tﬁta pul se for recording at

ref er en@yty 26 0a@Ttop first Puklleifl disme QX PéfERBvaIGeity. acti ons of the channel bit
cl ock period as a nunber n such that dTto n=16x TWand 0<n<24 Byte 47 -

dTl e 1st pul se | eddishytedyl spesifydbe lead tinsrofthefiisbpidlsspitbe mudi pulse whier ence

velocity. Bit 7t ' hj te .shall eci fy.t | eadi dge
correction for t hgel%ﬁs\%e téé@%%%lﬂlge(?%e&%ﬁ s[eforﬁiaﬁxg%n?lfogio&‘%%gaﬁa ?ﬂge %’F evi ous
space was a 3T spamerding at reftaicdivelgcity. Tief ILeNie exMmessea il Factibas oF@eue i s

expressed in fractjons of the hannel bit clock period according to Figure
8. P cflannel bit clock per?od as a number n such thatp J J

thoy

n=16x /Tw and 0<n<24

Byte 47 - dTle 1st pulse leading edge correction for previous space =3 at reference

velocity.
Bit 7 to bit 4 of this byte shall specify the leading edge correction for the 1st
pulse of the multi pulse train when the previous space was a 3T space for
recording at reference velocity. The value is expressed in fractions of the
channel bit clock period according to Figure 8.

Byte 48 - Ttop (24) first pulse duration for current mark >4 at maximum velocity.
This byte shall specify the duration of the first pulse of the multi pulse train
when the current mark is a 4T or greater mark for recording at maximum

velocity. The value is expressed in fractions of the channel bit clock period as

a number n such that

thV
n=16x /T and 4<n<40

Byte 49 - Ttop (3) first pulse duration for current mark =3 at maximum velocity.
This byte shall specify the duration of the first pulse of the multi pulse train
when the current mark is a 3T mark for recording at maximum velocity. The

value is expressed in fractions of the channel bit clock period as a number n

such that

T
n=16 x Tw and 4<n<40



Byte 48 - Ttop (>_4) first pulse duration for current mark > 4 at maxi num
velocity. This byte shall specify the duration of the first pulse of the
mul ti pulwe maizns when the current mark is a 4T or great @CTITBOKOOHSY
recording at maxi mum velocity. The vallfe is expressed in fractions of the
channel dPit Ql ock,Iperi od.as a nunber n such that Ttop n=16x TW and
4_<n<_4@¥GPL 29 Tmp gyt pylsedusation amagimumvelectyr current mark =3 at
maxi mum vel oci ty. ThiH : y i f e . first pul se
of the multi pul seTh%Erd g?e nmaﬁgid@]ﬁiele g@?ﬁ%ﬁn%{fﬁlrrg?ﬁ(g?@%a{hg&%%at%%do{olf“ cording
at maxi mum vel oci pylse Phihe nudti pelse traimxfor esewihg 2 nfaxanimorocttl. THeeytwBNel
bit clock period as_a nunbgr n SP h fhat Ttop n=16x Tw and 4_<<n_40 WO
03/ 075265 PCT/ | BOSFRIGHEG ™ ﬁ%Ct’BW% g cherpelbif ¢lockypgriad as @ mpmbsn B guchiial mum
velocity. This byte shal, gpecify the duration of the 2nd pul se through the
2nd to last pul se g he lti pul sg trai or .recordi ng at maxi num

vel ocity. The val ﬁéoilks)E eprQfessed i % r act ?c?frpsséﬁ the channel bit clock

peri od @ytaShuTelasnp@s€uitaidh at Maximustvelddfyand 4<n-<16 Byte 51 - Up |ast
pul se duration at_paxi num vel oci gﬁ/.dThi s byte shall specify the duration of
¢

the last pul se of Thisdyaabell spreifydhe duptior efithe lastmilssi of ghamultopilsammai dbroci t y .

The val ue is exprgss J i ) chanpel bit cl ock iod as a

nunber n such that Tﬁ%}éé&ﬂ% X I%goﬁggnfﬁ}ﬁ‘fagfis eWFg‘egﬁlﬁa‘%WBB?{hlerst pul se
l ead tine at maxi samelditdodkyperibiias alyideshaldh thpeci fy the lead tine of the
first pulse of the rrult'h pul se train relative to the trailing edge of the

second channel bit of t ata pulse for recording at maxi num vel ocity.
The value is expressléd i racti onsandf t hed <ahaddhel bit clock period as a

number ﬁy?euﬁ] - &’Pﬁ)&) tgrg ];%)lse lead time at maximum velocity.
This byte shall specify the lead time of the first pulse of the multi pulse train
relative to the trailing edge (;f the second channel bit of the data pulse for
recording at maximum velocity. The value is expressed in fractions of the

channel bit clock period as a number n such that

thOV

n=16x Tw and 0<n<24

Byte 53 - dTle first pulse leading edge correction for previous space =3 at maximum

velocity.
Bit 7 to bit 4 of this byte shall specify the leading edge correction for the 1st
pulse of the multi pulse train when the previous space was a 3T space for
recording at maximum velocity. The value is expressed in fractions of the
channel bit clock period according to Figure 8.

Bytes 54 to 63 - Reserved - All (00).
These bytes shall be set to all (00).

Bytes (64 + ix32) to (95 + ix32) — Extended Information block i (i=0..5)
To facilitate future extensions, Extended Information blocks are
introduced. Each such block consists of 32 bytes. These bytes can
hold for instance parameters for an alternative write strategy, e.g. for
High-Speed recording, or other advanced parameters. The presence of
an Extended Information block shall be indicated by a bit in byte 18.

Byte (64 +ix32) Extended Information block i version number indicates the



n=16x 7TWand 0_<<n-<24 Byte 53 - dTle first pul se | eading edge correction
for previous space =3 at maxi num velocity. Bit 7 to bit 4 of this byte
shal | spewpfog/orizes | eadi ng edge correction for the 1st pulPsa/1B63/Goh® rmul ti
pul se train when the previous space wasl@ 3T space for recording at

maxi mum vel ocity. val ue i igns of the channel bit

Th s,expressed_i.n frac )
cl ock period accopl(?f’ﬁé’elis’é’nlfingﬁqeélﬁ es %géﬁgﬁn%@tggdataﬂééﬁpﬁ/@& +£1xAR) to( 00) .
Th byt hal | t I + EXx32). t 95 & .i.x32
Bt onded Tt o mat (o Brkic i cet Be sefubExipibanfolltiod Bt E iR e,
Ext ended | nf or mat therbldikocksommenbarntamadiitie shmEackels bediflet@ek consi sts of 32

bytes. These byt eﬁ can hol d,fo(g instance _paraneters for an alternative
wite strategy, e §Vetmt acqpayHeEl dhe weeifigibingk varsian munbesdvbleckd

paraneters. The PHRSENGS uSE theWhcky LR B nald be
indicated by a bit in byte 1§§%§$%ﬁe}ﬁ?g§g\idq@§£é¥Eléx%‘(t%%n@é%g?ﬁ(fegg?{gti on bl ock
i version nunber Indelinwdivedldacke WO 03/ 075265 PCT/ 1 BO3/ 00456 16 bl ock
version and identjf] the definitions of e data in bytes (64 + ix32) to
(95 + ix32). A di iféfleg@ﬂcm?fémgé‘{}@&’s‘i 18 E?&t%%ég&h? FdpdhKicBdedinbemation whi ch
the bl ock versi onppeletaeios af MiepRdERS ISR Rt @SoNEldatias ofl Drives not
acquainted with the specific block version nanberali noﬁhfg&)ggcig&hgshoul d not

use the di sc wi t hExteededdutnmmetdombloeln@oe be ysddnif 8hbgteExteard sufficienf for aBét on

bl ock. If the blo aya%gtklgg nunber is set to 255, the rel ated Extended
information block s not dn independent bl ock but a continuation of the

pr ecedi Bgtes 620l td (950F x@R) on bl ock (to be used if 32 bytes are not
sufficient for a set of paranmeters). Bytes (65 + ix32) to (95 + ix32)
these bytes can bBesgdwdiestasn hemeeddp heldaieinativamiriteststtegiteaiatiseror ot her

par anet ers. Exan‘%(a?m{l%& Hi gh-speed wite strategy paranmeters Byte 18 : 0000
0001 indicating €4 Information block 0 is in use. Byte 64 : 0000 0001

i ndi cat Examplecfok Ehighi-spesd wiritd Qratedyi pdrabut@as 65 to 95 have
Byte 18 : 0000 0001 indicating Extended Information block 0 is in use.
Byte 64 : 0000 0001 indicating block version 1, for which bytes 65 to 95 have

the following meaning:
Byte 65 : Maximum recording velocity for the parameter set in this EIblock: n =~ x
0,25 m/s, (max < 63,75 m/s = 18.25x = 175 Hz @ R = 58 mm)
Byte 66 : Minimum recording velocity for the parameter set in this EI block: n

x 0,25 m/s, (minimum recording velocity is allowed to be = maximum

recording velocity)
Byte 67 : reserved and set to (00)
Byte 68 to 81 : parameter set for maximum recording velocity
byte 68: PIND
byte 69: Btarget
byte 70: Ttop (=4) first pulse duration for cm >4
byte 71: Ttop (=3) first pulse duration for cm =3
byte 72: Tmp multi pulse duration
byte 73: Tlp last pulse duration
byte 74: dTtop (24) first pulse lead time for cm >4
byte 75: dTtop (=3) first pulse lead time for cm =3

byte 76: dTle 1st pulse leading edge correction for ps =3



the follow ng neaning: Byte 65 : Maxi mumrecording velocity for the
paraneter set in this El block: nx 0,25 nms, (max 5 63,75 nls = 18.25x =
175 Hz @WO935%2n3) Byte 66 : M ninmumrecordi ng vel ocity fPom/IBisopssr anet er
set inthis El block: n x 0,25 ms, (ri’/nimumrecording velocity is allowed

to be = maxi rum recording vel 00|ty) Byte 67 : reserved and set to (00)
Byte 68b¥i®781 : pHrlajumuisedeadingsdereRipsiion @y at ng vel ocity byte 68: PIND

byte 6 ar get T > ~4) first pulse duration for cm>4 byte

71: Ttgbpyte(‘%) fi rrS%M’u %ngsh{roagl on for cm=3 byte 72: Tnp nulti pulse

dur ati olmytbyﬂe 73: reﬂélrmdlaa&ltseptol(@@) duration byte 74: dTtop (>_4) first pul se

lead tije f cm > te 75: dTtop (=3) first pulse lead tinme for cm =3

byte 76°Yi e 1streﬁ§1’ gt r{a dge correction for ps =3 WO 03/ 075265

PCT/IBO%Q@ﬂSG IdsdPVdEanlbet @06 1st pul se | eading edge correction for ps

=4 Dbyte 78: reserved and set to (00) byte 79: reserved and set to (00)

byt e 80Byheé§eto\9éd paramstet sat go0B)muiyeeording velosdy ved and set to (00) Byte

82 to 9 ar ang[;ﬁbrset for mninumrecording velocity byte 82: PIND byte
: tar yte top (>_4) first pulse duration for cm>_4 byte 85:

Tt op (:@te{gg{st Mthiget duration for cm=3 byte 86: Trap nulti pulse

duration byte 87: Tlp |ast pulse duration byte 88: dTtop (>_4) first pulse

| ead tibdeBédr cmBap (?b‘kbtfés'f&gﬂsedfpﬁfwn(f%‘}mfzﬁrst pul se lead time for cm =3

byte goby‘ceczj 'é'g:e 1StTtgp |(=55 tllrgtapqlllse%urgﬁ)% f%f) 5r£e=§t ton for ps =3

byte 86: Tmp multi pulse duration

byte 87: Tlp last pulse duration

byte 88: dTtop (=4) first pulse lead time for cm >4

byte 89: dTtop (=3) first pulse lead time for cm =3

byte 90: dTle 1st pulse leading edge correction for ps =3
byte 91: dTle 1st pulse leading edge correction for ps =4
byte 92: reserved and set to (00)

byte 93: reserved and set to (00)

byte 94: reserved and set to (00)

byte 95: reserved and set to (00)

Figure 8 shows leading edge correction times. The parameter is called dTj. and

is described above with Figure 7 in byte 47. Bit 3 to bit 0 of this byte shall be set to 0000. Bit
combinations not specified shall not be used.

Figure 9 shows the record carrier sector numbering. The recordable area is
called information zone. The Information Zone shall contain all information on the disc
relevant for data interchange. The Information Zone may contain one or more sessions. Each
session shall be divided in three parts: a Lead-in/Intro Zone, a Data Zone and a Lead-
out/Closure Zone. In double-sided discs there is one Information Zone per side. The Data
Zones are intended for the recording of User Data. The Lead-in Zone contains control
information. The Lead-out Zone allows for a continuous smooth lead-out and also contains
control information. The Inner and Outer Drive Areas are meant for disc testing. A

description is given for a Single-session disc. In such a disc, the Lead-in Zone, the Data Zone



byte 91: dTle 1st pul se | eading edge correction for ps =4 byte 92:
reserved and set to (00) byte 93: reserved and set to (00) byte 94:
reserved wod3pe6t 0 (00) byte 95: reserved and set to (O®CTHBEANVRSEB shows
| eadi ng edge correction tines. The paraib®ter is called dTle and is

descri bed, gbave W|th Figure 7 in byte 47. Bit 3 to bhit 0 of this byte shall
be set Bd adpuf Z OE%FFMSHBM? @ﬁ§e°1‘?€fiab1&?é%4 i veleicls gl inforpationsis merendedri gure 9
shows th@l YeToTa s W e {ﬁg&%[ r eais called

i nformati (1)1% zonee Elmeeerﬁfco?qrrgtgi'ia one My Ifﬁ:gag%ﬁl g?{]&]gﬁf&laﬁ or mation on the
di sc rel evant foFigiat &0 siniver clhpmgef a“fémrdadfsmg]r@etses@mnchaefl“lﬁmIﬁfd‘rﬁﬁhann one
or nore.sessi.ons ssi.on. shal | i,vided in_three parts:

Cead- nZPR PbeDgRTIed il £5 SRl JoubIEsided Gt s e dabiian Tnper drive

doubl e- sicdesl L i S alriies QoﬂeSaEQé%l-d)ﬂtf AeaTd aﬁibé@flﬁn%%r P aIPﬁreQﬁgﬁate&O”es
are |ntended for the recordi ng of User Data. The Lead-1n Zone contal ns

cont r ol forithe épnesthyoreminplevaluss of thetcemonef the EMOﬁ lost) ackaofithediones Paysieil h

| ead- t Dr i

b oo SN RSN IR Y b BB R Lo M Ty B e
Si ngl e- semsitanl kdiss firdt PSIU@BOEN Be, PINinkRARE -y #RRSh ﬂeﬁkﬁp%ﬁc?al §£E%@r WO
03/ 075265 PCT/ 1 B03/00456 18 and the Lead-out Zone constitute

r ecor daB} hegyhole Inforgpation Zore i nfor mation is recorded usi ng a
non-reversi bl e ef T t si.an. di,sc 1 defined | ater.
%Fgg&e 11 Qf'omlf'sq}fé)ﬂﬁie ride Ml’éa 'Thé ?ﬁsner PiyE dﬁrg@ %léln?rﬁrf 5 mat i on

Figure 10 shows a out of a recorded single-sessio
Zone of zeneof the disd admmd uedd ahh dﬂvﬂﬁ)r@ferfdmuhg disgitebechndi GRS aRbAtleM0OTHE vi ded

out o pPRcalSedSr NREPRLf the SRl and s thipetea sf%?oermzaci%‘%%f‘gim%&%%ZPdePues
of the ggnidesnhi aﬁd‘&‘ecﬁrhﬁl%ta(tﬁh ah@?ﬂe)nutrﬂtﬁ? 33 JSE%SSQ&@ 1}5’:{%@' ftare Sect or

Nunbers (PSNs) are shown of first Physic ctor Zone. The
Data ziitkc hldeﬁmﬁénatatwms’&helﬁﬁmmﬁgﬁﬁIﬁEWmoiflms}Em increase by 1 for each
next Phy e whol | nfor mati on Zone. Figure 11 shows the

| nner ﬁnﬁ\g%rogﬁ hl‘ﬁgol}’gﬁtéa:ﬁrfflﬁ\%’ %¥ea is the innernost zone of the disc

whi ch i STHieeDisoyT et Bord: ﬂﬁ%zﬁcm{tysié@lrgééfdﬂ fh@e&béfortcﬁﬁré%sﬁﬂgm@@é' gori thms.
The Phy5|cal Sect or _Nunber the first and | ast Physical Sector of each

part i s- Iar PicdepunhZames: 498¢ Phwcaéﬁ@pt@ré@medrf@n eounting thedutifver ooi@h@r of
R e TR R
bl ank. the Inner Disc Test Zone has been recorded, the ECC Block shall be flagged by recording 4
Physical Sectors in the Inner Disc Count Zone.
- Inner Disc Administration Zone: 4096 Physical Sectors to be used for optional drive
specific information. The first 16 physical sectors of this Zone shall be filled with all Main
Data set to (00). The Inner Disc Administration Zone contains drive information, e.g. a drive
identification (Drive ID) and data as defined by the drive manufacturer.
- Session map Zone: 4096 Physical Sectors to store information about the locations of
Sessions and recordings on the disc. The first 16 physical sectors of this Zone shall be filled
with all Main Data set to (00). This Zone consists of 2 parts:
part 1: consists of 191 ECC Blocks called Session Map blocks (SEM) to be used to store the
locations of all Closed Sessions,
part 2: consists of 1024 Physical Sectors, grouped in units of 4 sectors, where each unit
corresponds to one ADIP word. These units shall be used as Recorded Area Indicators.
Figure 12 shows a format of a Session Map block (SEM). Whenever a Session
is closed, the next ECC Block in the Session map Zone, immediately following the last SEM,
shall be recorded with the locations of all Closed Sessions. The first ECC Block in the



- Inner Disc Test Zone: 16384 Physical Sectors reserved for drive testing
and OPC. - Inner D sc Count Zone: 4096 Physical Sectors reserved for
counti ng wbasfuzher of OPC algorithns perforned in the | meanB/®aseTest
Zone. \Wenever an ECC Bl ock or part of 19 in the Inner Disc Test Zone has
been recporded, the ECC Bl ock shall be flagged by recording 4 Physical
Sect or s YSSIPREIP KRBF his @ beasehis apwmen for the prepn Rloskrlif 8118t blogksone:

4096 Physi L E i QA i i $1G L Df i on.
The 1 1 apg Brened, A fal NeetlSi il on S5k Ao bt e ARECH IS ML APIRG,
Dat a setsegroh pARydurd efihditheradBitional/Kbssionss ThaFigoare shoneg thofollaivis: dhienes for

i nformatj o i rive identification (Drive ID) and data as defined by

the dri \;heﬁ'ﬁwﬁ@gﬁ%rpg‘ﬁ'?w@l%%@gi on map Zone: 4096 Physical Sectors to store

i nf or matppREicaAREor b ' _ ' i di sc.
h98ic r Vi%yie@?ﬁ)tt’o(ﬁgs @Bnte%ﬁédcﬁﬁt%ﬁ%sigﬁ?% ﬁe@%ﬁr t%@? Sgg)fl

The first 16 physical "sectors of this Zone s | Main
Data set to (00). DB endrghadl beoatio644R4800), pepressntingstht charactenssBHCS apfl 191
ECC Bl ocks cal | ed,Sessi.on Maﬁ tﬂocks (SEM to be used to store the
locations of all GoSLUOSBYEPY s~ part 2: consists of 1024 Physical

Sect or s ,Physioal[S6tot 0 / URictd4 &f DA —FeEEQES ToMRELI0q80) unit corresponds to one
ADI P word. These units shall be used as Recorded Area Indicators. Figure

12 showd hysieg Segior 87 bytedad ta 939 willyivisiIBe Khessibmfes shibermbain the &ivedDon i s
| d, i i i diately foll ow
The- | ast T AERfI bbby bt LT R B BRI ool | " obed Sess: ons.

The fir $thyRcd S8tiocR / bptetIhg WMADIBY707S626ibn REMS.| B3¢ DR hre gtdupde sSindis Jfap Zone
has to be used as g run-i qlfor the second ECC Bl ock. If all 191 bl ocks
have been used, adfp¥iessagh. Badyymghal K hytes can fopaing dRssion AsHeAreprdingdodr i ve

will have to appl yi&re §_§-q¢m:ﬂmg(e@g?gy?lgdrutb%tsﬁgeﬂgg%?*e addi tional Sessions. The

Fi gure shows the follow ng conten for each physical sector:
Physi cal Sector OFigubyi%shdd® 4 spsdddn iter@cHiecSussibe dap Wock (SEMpshall byttes a

identify the Session d shall _ be.s to (.544F4300),. representing the
char act §F§Slm‘s&“ §°afr?8°h E&’Se@lgf’sﬂoélr?nﬁhﬂg’é?'e%‘.e %ﬁé}@? veps §§é]tt&ﬁ°rgerl£8’ e D4 to
D7 - Resmir¥gthg nlenbRss HladireséddOds iBlyws.cal Sector O / byte D8 to D39 - Drive
| D. These bytes shall contain the drive ID. Physical Sector 0 / byte D40

to D63 byfedaiofdd thepg Sdwtesddentidy theGienPlype pechshalidretset to@53.5ByER reMdsentng2047
- Session itens. e £ grouped in units of 16 bytes each. Each
unit of 16 bytes yaé%%%(%?‘%%sl issg\f Session itemaccording to Figure 13. Al

unused byted33:shiabitelshals gfecifp tHddfuence number of the Session specified in this item.
byte B4 to B7: these 4 bytes shall specify the PSN of the first Physical Sector in the Data

Zone of the Session specified in this item.
byte B8 to B11: these 4 bytes shall specify the PSN of the last Physical Sector in the Data

Zone of the Session specified in this item.
byte B12 to B15: these 4 bytes are reserved and shall be set to (00).

Figure 14 shows Recorded Area Indicators. The last part of the SEM zone for
recording SEM blocks 61 is shown schematically. A mapping area 60 is located at the end of
the SEM zone. The next zone, i.e. the Guard zone 62, is shown at the right end. The mapping
area is recorded starting at the highest address. A recorded part 64 indicates the recorded
regions of the recordable area, and the unrecorded part 63 indicates unrecorded regions. To
speed up the access of the disc, the recorder needs to know in which region of the disc the
last written ECC Block can be found. For this purpose the mapping area is defined, based on
recorded areas with the size of 4 Physical Sectors, each area corresponding to one ADIP
word. These areas shall be recorded with random EFM signals. No gaps are allowed between

recorded ADIP words. 1024 Physical Sectors have been reserved for this purpose, allowing



Figure 13 shows a session item The Session Map block (SEM shall contain a
Session itemfor each Cl osed Session on the disc. The Session itens shall
be or der edouwBws265 ncr easi ng nunbers and addresses, as fol PemgaBO3YWE® BO t o
B2: these 3 bytes identify the itemtypé and shall be set to (53.53.4E),
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random ;{(g@‘@h%)_gkggg@m}ﬁgg)ﬁbgmg between recorded ADI P words. 1024

Physi cal Sectors hav en‘reserved for this purpose, allow ng WO 03/ 075265
PCT/ | BO&/i0@&&hal Aékation:di vi de the di sc i nto maxi num 256 regi ons. The

Recorded Area | ndicators shall be used fromthe outer side of the SEM Zone
t owar dsP¥NE ﬁ?ﬁé@-@ﬁ%@x Gr(’?él%@%ﬁ% e. By means of an "HF-detection" the

recorde an, - I j the start of the Recorded Area
Bsal i g&b@mgﬁ@%%

I ndi cators a erm ne e region in which the | ast recorded ECC Bl ock

can be found. EacFigureeigishowotheG4adHCoid. Abk$ chdinEare iPENated (@0 8200 and PSN
= (26053F) corresponds to one . Recqorded Area Indicator. Al re i%Hs up to
degrin ety
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I ndi cator 1 s conpose the Physical Sectors wt t o PSNRAI

t han t hecoldad s descobalidetl&ECTiBlrodk shawms the zboesrahd et adelesssesP@iNoHows
02A470C) - (PSNRAL ) 1 x( A0).+(030000) and PSN = {(02A47C) - ( PSNRAI

((020470) CESMRAL) b(,00)3( 030000 (028470 - (PSIRAI)}

- Guard Zone 1: The Guard Zone is used to create a minimum amount of Lead-in Zone
required for compatibility. This zone shall contain 14.848 Physical Sectors, all filled with
Main Data set to (00).

- Reserved Zone 1: 4096 Physical Sectors are reserved and shall be set (00).

- Reserved Zone 2: 64 Physical Sectors are reserved and shall be set (00).

- Inner Disc Identification Zone: 256 Physical Sectors reserved for information agreed upon
by the data interchange parties. Each set of 16 Physical Sectors from one ECC Block is either
a Disc Control Block (DCB) or recorded with all (00) Main Data. Each ECC Block in this
Zone following one recorded with all (00) Main Data shall also be recorded with all (00)
Main Data.

- Reserved Zone 3: 64 Physical Sectors are reserved and shall be set (00).

- Reference Code Zone: The recorded Reference Code Zone shall consist of the 32 Physical
Sectors from two ECC Blocks which generate a specific Channel bit pattern on the disc. This

shall be achieved by setting to (AC) all 2048 Main Data bytes of each corresponding Data



or in decimal notation: PSN = { 173180-PSNRAI} x 160+196608 and PSN = {
173180- PSNRAI'} x 160+197248 Figure 15 shows the Lead-in Zone. The Lead-in
Zone is |woasmas2est the inner side of the Informati on Zon@CTABood®N di sC
does not have any data recorded in the2lead-in Zone. After finalization of

the disc or closing of the first Session, the Lead-in Zone shall _be
r ecor deBrams. MeswvEbad sbehbling Fhajureapphediodieseeia Frmss, eieapiindicfifat esses,

as foll tion | re 1 one 1: The Guard Zone is
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conpat i b fdrWzonEhi ThEFWReShal LorsRNé 2180 PhysiB4iS Ltysiroml 303CC Blscksalte fi l | ed
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r eser vellaimidate o4 the Drta Feamesgoyhis Zonawhighl bg et taHd0®: 64 Physical Sectors are
Physi cal CAIRY SR 7ol T 74r Bhall porb OB R0 Xy HEAeLloh e Rpn WL p1ock
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Physi caPﬁ)%e%'tqglrEy%%%&%eﬁkéaﬁgﬁg%?thﬁbzg)nggﬁﬁl(beSj. - Rg)?(}eirence Code Zone:
The recorded Ref eFlgnmeIGthwsMusﬂuedMac@tpm@ﬂDa@fBlom Be il 2048diytesSect or s

fromtw ECC cks ener.ate_.a.s |f| annel hit at n on.the
di sc. THNSt lt“%%wsmﬁla F B W’F‘ﬁ’éﬁ? 8°F( a3 @V%ﬂg ! ze&et%exﬁyt es
of eachyG@ryesRAGAE HiRE Ma\‘l@fa@%ﬁg S6An &l TROBSOKSH48 Dhick &ﬁfm/aﬂbﬂlé eover,

no scranbling shall be applied to these Data Franes, exce_Pt to the first

160 Mai for D“@n‘eenbytoe/sie@ﬁnfpmattan ktalmm@dnn@m@f 8te dexias 2B B kwes of Buf f er

Z 1 Th f Bl ock
Zone 1. B0l PR B R SO £ A REF B o
Cont roI aﬂéﬂﬁcﬂ réddn@sd i ihis ﬁZmlEhﬁfpaédents@Ia&lcfﬂa ohfidéifial Ritys| foalexSapleor s from

192 ECC Bl ocks. The content of the 16 Physjcal  Sectors  of ch. ECC_ Bl ock
isr epeé@céﬂ)tl?@géieﬁ‘ frsglecadipg, yidee O%PXDZVId‘T‘Mi@C rie &g Fefordeddises- gﬁafpy%%m st of

512 Phy one Sﬁﬁ-gra]ﬁﬁﬁ chhms ﬁ?sc';ﬁf Fg%gjﬁl b TR omﬁﬂorﬁle i JgbgsFranmes

in thls e set Igure 16 s ows t Structure of a
Cont r ol sHaditte cBbmikfrorﬂ' e ADIB tux2i4 P dbiytdas‘ng Gioziszaiion v Ethehlyssior alosingrofite
I nfor matﬁlrs? ess1on anA Chall rgﬁect ?l{]eta%puta sta us ) %he%hsclog ﬁ'l?slt%%ssmn (eg.t r‘he ac?uatl end

of the Data Zone). All 256 bytes have the same definitions and contents as the Physical Disc

information defined in Figure 7, except the following bytes:
Byte 0 - Disc Category and Version Number
Bits b7 to b4 shall specify the Disc Category indicating a DVD+R disc.
Bits b3 to b0 shall specify the Version Number of the System Description
Byte 1 - Disc size and maximum transfer rate
Bits b7 to b4 shall specify the disc size,
they shall be set to 0000, indicating a 120 mm disc
Bits b3 to b0 shall specify the maximum read transfer rate.
These bits may be set to one of the following values, depending on the
maximum read-out speed needed by the application:
0000: a maximum transfer rate of 2,52 Mbits/s
0001: a maximum transfer rate of 5,04 Mbits/s
0010:; a maximum transfer rate of 10,08 Mbits/s
1111: no maximum transfer rate is specified.

All other combinations are reserved and shall not be used.



2048 bytes constitute Disc Manufacturing information. The |ast 14x 2048
bytes are available for Content Provider Information. In an enbodi nent of
t he devi cwotohm7285 672 bytes of Content Provider |nformti @cTaBes/®et6 t o zero
(00). Data recel ved froma host be is blbcked and not recorded in this
field. '@yt ta of a confidential nature, for exanple decryption
keys for deco |ng video of a DVD video disc, to be recorded here. The

Physi calB1tH»7bﬂor’[ﬁt shreﬂbbermttoOOOOC)ont ains disc and format information. The
i nform 255 shall be copied fromthe ADIP auxiliary data

on._i.n. pyte t,
during &P t‘%a{)) ]cﬁpe? %éthéltlﬂ?? Sithereperiding layertsie first Session, and shall
reflect the actualye$tRai11Ee t Sessi the actual end
of the Data Zone) 62 ?ﬁ @69%‘[(% Q@Oge{l\%/igcaﬁ{%gs oﬂ%efﬁeﬁ?tﬂfr&ﬁé%énd contents as
t he Phydyéasi4 tD)lée Dathomenzilacaﬁnordefl ned in Figure 7, except the follow ng

byt es: %640 - t% and Versi on Nunber Blts b7 to b4 shall
specify e D|sc § i 'cating a DVD+R disc. Bits b3 to b0 shall

speci fy By s\er7si gﬁul‘ﬂ;érggetr gf,o(;d@ st iRk i te 1. - Disc size
and maxi mum transf er rate0 its b % gb?@%gﬁ%ggéé??&‘f f?%teﬁgflgﬁl %Cg’é,o t hey
shal | be set to Otedats Aemecating a 120 nmdisc Bits b3 to b0 shall specify

t he maxig r ead f These bits may be set to one of the
fol |l ow ng}é\r/gal ues, § g%%n é&g)h th maxi mum r ead- out speed needed by the

appl i caBlytm9t6)®DOShaH spﬁoifyrﬂ:lgséétm&ﬁﬁerro?tﬂ?e l‘agtﬁr %allg)éc{o? of he%) Q}: a maxinmum
transfer rate of 5,04 Mits/s 0010: a maxi mum trans 10, 08

Mbits/s 1111: no’Preqfibediest Sessiosr rate is specified. All ot her

conmbi nagiRE$2 & £ eV shall not be used. WO 03/ 075265
PCT/ 1 B0O37 00456 22 %;esgptfa(ﬁg)[) sc structure Bit b7 to b4 shall be set to

0000 Bi Bytep25G t mmemesemerhésy réieinin Peted hatdho FeRBRGD Ak ABKE' (S) : they

shall be set to Q0 i a wite-once recording layer. Bytes 4 to
15 - Data Zone al P%’ég’la mﬁcithéﬁg’%‘ﬁéﬂmﬁé 0Qet to (00). Byt es 5 to 7 shal |l

?ﬁes g:[at ;02822000@1@5@ 1TRAEWE heT-HIR 2808 AQtnd 35 tld datl 2GR &l ecot fr;[gor of
user data is shown. The data zone has 2.295.104 Physical Sectors of user data area. The start

radius of the Data Zone is determined by the location of ADIP Physical Address (00C000).
After the Data zone follows the Lead-out Zone. The Lead-out Zone is located at the outer
side of the Information Zone. Figure 17 shows the following parts:
- Buffer Zone 3: This recorded Zone shall consist of 768 Physical Sectors. The last possible
start location of Buffer Zone 3 is (260540). The Main Data of the Data Frames in this Zone
shall be set to all (00).
- Outer Disc Identification Zone: 256 Physical Sectors reserved for information agreed upon
by the data interchange parties. Each set of 16 Physical Sectors from one ECC Block is either
a Disc Control Block (DCB) or recorded with all (00) Main Data. The contents of this Zone
shall be equivalent to the contents of the last Inner Session Identification Zone (or to the
contents of the Inner Disc Identification Zone in case of a Single-session disc).
- Guard Zone 2: This Guard Zone is used as a protection for separating test writing zones
from information zones containing user data. This Zone shall be filled with Main Data set to
(00). This zone shall contain a minimum of 4096 Physical Sectors.
- Outer Drive Area: The Outer Drive Area is the outermost zone of the disc which is used by
the drive for performing disc tests and OPC algorithms.

Figure 18 shows the Outer Drive Area, starting at the Guard zone 2. Then the

following parts are shown:



Byte 8 shall be set to (00). Bytes 9 to 11 shall specify the Sector Nunber
of the last Physical Sector of the Data Zone of the first Session. Bytes
12 to 15 wbhaBlo742es set to (00) Bytes 256 to 2 047 - ReservedT/IBisz®ess

remai ni ng bytes have no relation to thepAADIP information and shall be set
to zero (00). Figure 17 shows the Lead-Qut zone. At the top the data zone
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allowed. A session without an Intro and a Closure is called an Open Session. All sessions
must be Closed Sessions, except for the last one, which is allowed to be an Open Session.
User Data can only be appended to an Open Session. If all session are closed, a new Open
Session can be added. The first Closed Session on the disc shall have a Lead-in as described
with Figure 15. Subsequent Closed Sessions shall have an Intro as defined below. Every
Closed Session shall have a Closure as defined below, except for the Final Session, which
shall have a Lead-out as described with reference to Figure 17.

Each new Session that occurs after the first Session starting at PSN 30000,
shall start with an Intro Zone. The Intro Zone consists of a Buffer Zone A, an Inner Session
Identification Zone, a Session Control Data Zone and a Buffer Zone B. All Physical Sectors
in the Intro Zone shall have bits b27 to b26 of the Data Frame set to ZERO ZERO,
identifying the Intro Zone as if it was a Data Zone as described with reference to Figure 9.
The Buffer Zone A consists of 64 Physical Sectors which shall be set (00). The Inner Session
Identification Zone consists of 256 Physical Sectors reserved for information agreed upon by
the data interchange parties. Each set of 16 Physical Sectors from one ECC Block is either a
Disc Control Block (DCB) (see Figure 21) or recorded with all (00) Main Data. Each ECC
Block in this Zone following one recorded with all (00) Main Data shall also be recorded



- Quter Disc Test Zone: 16384 Physical Sectors reserved for drive testing
and OPC al gorithns. Whenever an ECC Bl ock or part of it in the Quter D sc
Test Zonewbasg/oeeh recorded, the ECC Bl ock shall be fl aggeda/nbys/aoessor di ng 4
Physi cal Sectors in the Quter Disc Coadt Zone. - Guard Zone 3: This Zone
shall remain blank. Figure 19 shows the |ayout of the Information Zone of a
Mul ti - seitls 2ld (0Q)iNein Darh dihe Sessioretionsrol sieZeneionginie of 64Q PRYsiGH Sedersdi sc;
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Wi th angddidrs GrogPhee EFOBI1bEKR i RitHeRDieOUshiEsIBIoEk OEBS (ses Figare2Aoran | nner
Session ldentification Zone, a Session Control Data Zone and a Buffer Zone
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consi sts of 64 Phygiteahce3gps reardwhirizhs, slpaDIVIDER dists, §B4)) be iEherdediner Sessi on
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i nf or matadBentisdy dean thedangsypideof gheflizefo ﬁ{déﬁla%%}ﬁafélg%%tfl% %Sc-ég%wagléth%f 16
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(see F%&E&%@@éi&%%?%%tﬁ a Ie ’(00) Mailrsl D?at a. Each ‘ECfCa1 Bl ock in

t hi s Zohavefbebh oMkettandrtbercaconalddninirehs titvveqn0bs stuttiof tdalteadghdlone andihebe
recor ded V&BS{O? 65 P /I(gOS/ 0456 24 with all (00) Miin Data. The
Sessi onEMthe 2108 SR &-eAGAL 4 of 640 Physical Sectors from 40 ECC

Bl ocks. The cont epfguRf20 MRwh @ty 6f Grhed8akRaS. Newed@ehcdn®e ddietto the
repeated 40 times. The structure of a Control Data Bl ock shall_ be as shown

i n Fi gudiec bpapmeindingl data tuanfQupen Sesriors IctthBessiogs Bavedeprlpssd aMeRRSEHEPE whi ch
shal | bghaﬁ%te 0 %rqu. A new Session is opened by recording Buffer Zone A and an SDCB
(Session Disc Control Bloc, see Figure 22) in the first ECC Block of the Inner Session

Identification Zone. Additionally Buffer Zone B of the Intro shall be recorded. The first
Session on a blank disc is opened by recording Reserved Zone 2 plus an SDCB in the first
ECC Block of the Inner Disc Identification Zone, and additionally Buffer Zone 2 of the Lead-
in Zone in case of the first Session on a blank disc shall be recorded. User Data added to the
Data Zone shall be linked immediately to previously written User Data in the Data Zone or to
previously written data in one of the Reserved Areas. If a recorded area is preceded by a
Reserved Area, an additional ECC Block is needed as a run-in for the first ECC Block of the
recorded area. The additional ECC Block has to be considered as being part of the recorded
area, and hence does not belong to the preceding Reserved Area.

The Closure Zone is defined as follows. At closing a Session, Buffer Zone C

shall be recorded together with the Outer Session Identification Zone.



Each Session shall end with a C osure Zone consisting of two parts; a
Buffer Zone C and an Quter Session ldentification Zone. Al Physical
Sectors iwWoOtlB®72bHsure Zone shall have bits b27 to b26 ofrcrhBoidaus Fr ane
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appendi ng data to an en Session. If all Sessions have been cl osed, a new

Sessi onfordhafirst e dgp ks, Axpaeial BEBJ5 defined topilestihp statusod il Frgsipu®). &F Zone
A and a i irst ECC
Bl ock o? D?%?éﬁgrﬁ ess%%ﬁe%n{do%’ |1(?$ast?i %%Bg%neaﬁﬁggwﬁ@c}n%édn% &fer Zone B
of the lfcrilavnngtlmlldast beittea @CBl @dthe Thveer Sessidn IdGeaifation Aona ChicalaISeehlachaiss
opened cor.dj eserved Zone 2 plu n inthe firs ECC BJ ock of
t he |nn5¥eqﬁg%?1 TS o dpnezs he indaiet EEGM%% 413 of epe Pise Cagifal 51051( t he
Lead- |ps&7eqi|ﬂ@dh§fogg§,§ &tﬂ;g%[g E!)’ st Session on a blank disc shall be
recorded. User Data a ded o the Data Zone shall be linked imediately to

previ ouBlytesidl totldh- Ceatentaesariptor t he Data Zone or to previously witten

dat f A ded
rosor vea Azt ObHOONEF DYt RSy, She BpbERabGEarEE SEul SHBRASRESCRRE ' 1 o1
ECC Bl ogks Binet eOuteEliehiRshtion Fane W8l kA€ foi(00FI00EGC AR reflkidi@dshi6s, Pa to

considered as being part of the recorded area, and hence does not bel ong

to the Pr2le1€de r?@}’ﬂ@@é;ﬁvf@tio ArG RO tRE @70 Bhisigad Sectos | del $ pleadl besset ol (0@ns. At
S ot 9. B e e, Gkl BpERTRABTGhIEMAS, i (1 the Qe
SEessi onSalabehet Oalhﬁs ffoeﬂmr@imﬂem Desctipesr wareseleed.de to finalize the disc. Wen
descri bEacthul DR HeRer Bediess f beyer wEasncanan B helbr seden st ber
finali zighg 2l ABbR BSritten DCB location.

Each DCB with a Content Descriptor not set to (00000000) in the Inner Identification Zone

of a Session shall have an identical DCB in the Outer Identification Zone in the respective

Session. The order of the DCBs in the Inner Identification Zone shall be the same as the order

in the Outer Identification Zone.

Bytes D4 to D7 — Unknown Content Descriptor Actions

- These bits are provided to specify required actions when the content and use of the DCB are

unknown (i.e. the content descriptor is not set to a known assigned value). These bytes form a

field consisting of 32 individual bits.

Bits b31 to b4 Reserved. These bits shall be set to all ZERO.

Bit b3 DCB rewrite, if set to ONE, substituting the current DCB shall not be allowed,
else it shall be set to ZERO.
Bit b2 Formatting, if set to ONE, reformatting of the disc shall not be allowed or is

not possible, else it shall be set to ZERO.



adding data is no | onger possible. Figure 21 shows the general format of a
Disc Control Block. Disc Control ECC Blocks (DCBs) are provided as a

st ruct ur eworsihesli sc to i nclude additional infornmation fPer/IB@rsshange
bet ween the data interchange parties. P§Bs are recorded in the Inner and
Quter ldentification Zones of the disc or the Session. Al DCBs shall have
t he sariitbbr nat D@B redueprbtectsit smodﬁﬂﬁtbqhmnaﬁosmﬁﬁwcﬁdsmmﬂéwmd to

reflect the stat f t.he Sess ck to be
updat ed, a substi S 4%&@%[‘@?&?@0&@? T{hy%n?’ eﬁsgﬁ‘ﬂjﬁﬁtbﬁe | ast
witten DCB in trg@tzE\R@r Session ldentification Zone. Once a Session has

been cl osed, the DCBs can no | onger be updated. The Main Data of each Disc
Cont r olBiBbBck i PateFoneurites ifsst IodWNE( weerdmeiel notbe allgyieddn to Raja D3 -

Cont ent Descri pt t 0) the DCB is unused. The Content
Descriptor of al onglubelseﬁgliatub%é%pt%% his Inner or Quter ldentification
Zone smbspgt@mgm\(eq@ooooom AII remai ni ng bytes, D4 to D2 047 of
Physi cal Sector 0 and DO tao of Physical_ Sector. 1 to 15 shall be set
to (00)-Bytes PP taP39shall mazm@eyqu@ HP%CHB@B ifentfyingdhg diverten hesmesien dhe
define wWeeHR & D Jigserved.
Each ngevé ag)(!.l‘mc“)fotﬂ%sﬁéf uﬁ?}lg'r:}@ﬁieﬁﬂ %Jtlggg% ltrc1)t| Tl cé%]i‘g%n B? ?1& shal | be
witte ridattifyhllm miuhufad:tumvaf thadtiee. Bytes IDIéétm I]IKBshadiademtlcﬁyltheEmﬂwl mBe/Wth a

Cont ent scri.pt o 00 0 in the Inn ent Zone
o i o Plei i bRE b o7 Al ket fubie SR pumhTnchs Ge Bfle Zone
in the 4g§tg§g{aq1\,fgnn§g§§zgnbm‘gﬂen@ﬁ5@r of the DCBs in the Inner

| dentification Zone shall be t'he sane as the order in the CQuter

| dent i f4Byes DAO ZDBéO4B<}wsntmesmmpthpe°tfm< AbohyEs arcsnecified by thetdsecrimtionons -
These bit ded t ed actions when the content and
use of ttoﬁ@%B ﬁﬁ?fﬁ%r@?ﬂ%ﬁ%ﬁé %ent descri ptor is not set to a
known aeigisihaeSecyd 1UL)15: BRRs B0y D24t «Uomem Dédcgipebr Spasifis t T ydds 232
individual bits. Bits b3l to b4 Reserved, These bits shall be set to all

ZERO  Eipecifigd bythe fewmpt description dor the DIGGEWth thesactyal Congnt Resceiptor ¥alue: DCB shal |
t be all owed, t | t ot
noL be al) oued, R el Rl (oS EHRDR Colto BIBARSPAIS, by oet 0

el se itths Mhd—ltﬂht@élo%@ﬂ&ﬂﬂeaﬂ\@uﬂmc&ﬁ&%ﬁleB&?’ﬂ/ﬂem ﬂﬂn&ﬁntaﬁﬁaﬂ]DCBl DCB

read protecgt, if set to or on. i thIS BCB s meant for use
P conta?mngaSess?on map of t eSessmn e S% m the er and Outer Session

Identification Zones shall be identical and have the content as follows:

Physical Sector 0 / bytes Dy to D3 — Content Descriptor. These bytes identify the Session
DCB and shall be set to (53444300), representing the characters “SDC” and the version
number 0.

Physical Sector 0 / byte D4 to D7 — Unknown Content Descriptor Actions. The bytes shall be
set to (0000000D) indicating that if this DCB is not known to the system, the DCB shall not
be substituted, the disc can not be reformatted, writing to the Data Zone shall not be allowed,
while transferring the DCB information from the drive to the host computer is allowed.
Physical Sector 0 / byte Dg to D3y — Drive ID. These bytes shall contain the drive ID as
specified above with Figure 21, bytes Dg to Dso.

Physical Sector 0 / bytes Dy to D4) — Session number. These bytes shall specify the sequence
number of the Session to which the SDCB belongs. The first Session shall have sequence
number 1 and each subsequent Session number shall be incremented by one.

Physical Sector 0 / byte Dy, to Dg3 — Reserved. These bytes are reserved and shall be set to
(00)



by the drive only and shall not be transferred outside the drive, else it
shall be set ZERO Bit bO Data Zone wite, if set to ONE, recording shall
not be alwowa®7iznsthe Data Zone, else it shall be set toPZERBI3I/@yiees D8 to
D39 Drive ID - Bytes D8 to D39 shall ceaftain a uni que descriptor,

identifying the drive that has witten the DCB. The format of this unique
drive iBleystoal Sastordh/dytesddss &s Dbot DisadD. Inthe SDOB mghphaes RigelIdentidieptiorf y t he

manuf actur er .of. t he ive...By D24 t.0 shal .i.dent i

e/ ¢ i T g Yong S eSS, WBep 7 s hatt TR gty YIS TR,
seri al ﬁatmﬁemlyqim[')%ﬁb? 286-bit®inaF Bumberhy intifalizhidd of tae Hise (epedihglfthefirsar y
nunber. - Bytes 0 to D2047 Content_ Descriptor Specific. The bytes are
speci f i Sepsiop). dimthetdAeB iy thednnerfSspsiemidemiiraipr Kone @ the {nfen ofgsph ekt

Descri p&Qr.: nPhys$ C 15: Bytes DO to D2047 Content
Descrip %%10@8@?%9?%w‘?ﬁse%lylt%gs%&g?éﬁ (g(géci fied by the format description for
t he DCBPhysidal Sdveoradicthyad Dot — Beplidatipn dependéntdield. Fhg ekl hall styosres of he
Format of the Session Disc ntrol Block (SDCB). Bot.h the Lead-in/lIntro
Zone. and? PHE HERRTSErERIF ympg?ah&nséé@r%ﬁ FRaHipn SR SReCkHE 9o
cont ai nj i : of ; } ThsioeR. i ter
Sessi ogbﬂa[%gg?fi ?clg'ghll Wi@?\lg?eg%pgﬁﬁﬁ%gyitﬁe% ihcal étr?gb avgh{lﬂ?scegtrﬁj(gn " as
f ol | owsIn dahly Sessmin tBesethytes@an boyetamdependentlyd3 - Cont ent Descri ptor. These

bytes identi h ession and shall b t.to 3444300 . .
represe XSFFGI %‘??iofg‘}@ﬁ%%% do BgﬁB%“%ﬁ%m[ Wé%/@@?'owes% %?re(ﬁm"?ﬁﬁﬁiléq s

Sect or 8f 16 Bxésecabl Bah Bitof Up kie¥barluntambnd W&ol ditferen?¥§hesUTSESTiRgnY t es
shall be set to (0000000D) indicati ng that if this DCB 1s not known to the

syst em - ¢ Resepcs Avieafiteryibet sppeifieuReserveddens in Hie @it Besfiofot be ref or matt ed,
iti 4 | . o] i I t he DCB
T BB S B A ol s g T 05

i nformation m conputer 1s a

0 / byt aliDBused S shalDbé vt td @0).These bytes shall contain the drive ID as
specified above with Figure 21, bytes D8 to D39. Physical,K Sector 0 / bytes
D40 to D41 - Sesshiigweddrbaws aReegledpteadtenn A SLRGRCpp gontap g fdide  nunber
of the ' i B Gre3fdaRe Sas, t bfi $ &9 li{enfdapte
sequencggéaﬁgb%l%g%@%n Iéargﬁrsubsesgﬁ)gﬁggsgégg%n&lh&n%g?%s%ﬁalFhﬁgﬁilr?crenent ed
by one. a Ptw RiesabedSAotadras @ be ided tdRexisiing8Fpen Jeesen, agutw JPEBas hyittes irar e

reserv e&le %r]}(ljer Tc?e%ltilﬁcall)t?onsfotneto? the( (glgl)ent\/g%sglgé,qa?nze%?atepl%ﬁo%%%/g Oelllgsq SD2(,7B.

The last written SDCB in the Inner Identification Zone is the valid SDCB. Reserved Areas in
a Session shall not be overlapping. The Reserved Area items shall be ordered with increasing
addresses. The Figure shows the layout of the Reserve Area item as follows:
byte By to B,: these 3 bytes identify the item type and shall be set to (525356), representing
the characters “RSV”.
byte Bs: this byte shall specify the sequence number of the Reserved Area. The first Reserved
Area in the Session shall have sequence number 1 and each subsequent Reserved Area
number shall be incremented by one.
byte B4 to By: these 4 bytes shall specify the PSN of the first Physical Sector belonging to the
Reserved Area specified in this item.
byte Bg to Bi1: these 4 bytes shall specify the PSN of the last Physical Sector belonging to the
Reserved Area specified in this item.
byte By, to Bys: these 4 bytes are reserved and shall be set to (00).

Figure 24 shows a Previous Session item. An SDCB shall contain a Previous

Session item for each Session preceding the current Session. The SDCB of the first Session



Physical Sector 0 / bytes D64 to D95 - Disc ID. In the SDCB in the I|nner
Disc Identification Zone in the Lead-in Zone of the first Session, these
32 byt es wbaBlo7i2esrecorded with a random statistically arqBes/00256- bit

bi nary nunber at initialization of theaglisc (opening of the first

Session). In the SDCB in the Inner Session ldentification Zone in the Intro
of eachkhaibnét cofasa Breyiony Sesidddtem. A hoFSewdned Sestien gems salbbd ord@6ll witthysi cal

Sector .0 / byte D96 t 27 - i cati dent fi.eld. Th i eld shall
consi sinresigadgpeees. ShediaireseRF iedeyes Of L8 T RS SR HERT GHITE st or o
i nf or mMaLi08, BUNiRse §BRe fcfeﬁtiﬁlciﬁé/ iterRtR3e2aldisAm1 Babd 1o {5353?%% {@ﬁéslbhtﬁkgg i's not

specified by the applitcation, 'the bytes shall be set to : n each
Sessi orthd ¢tlesaetdyy '8SNGCan be set independently. Physical Sector 0 / byte D128

byt os SarPs BERRvanel SRk T e ER S AR RhP SR B R R pos of

SES iteip. - a Reserved Area itemthat specifies Reserved Areas in the
current Session - a Previous Session itemthat specifies the start and end

addr es date Bf toge theseid bges shadlpecifypthp PehLefdhe Bist BRysiged Spetpeindhe Dt (00) .

Fi gure . - 1.t em - SDCB can contain nore than 1
Reservé%iﬁgg@rgvn@?g&%ﬁﬁgrsé&g@eglﬁgmﬁeé@glived Areas, there shall be no

Reser vagtdBem Bl eiese 4 Bytessshakk spdeefyeho/REN Af €r 1 Physicdl Seaidd ethe ®aten exi sting
Open Session, a new SECB is wjitten in the Inner Identification Zone of
the curd®@fl Giss¥PyAYS ‘??_ﬁ’@ﬂisa‘?c_é‘k%ﬂlflém%fﬁnng the last SDCB. The last witten
SDCB '%ﬁmﬁgﬂ@ﬂ: tﬂééggﬁogtveg e Qv shall bbSetY¥ldoy. SDCB. Reserved Areas in

a Session s not erl apping. The Reserved Area items shall be
ordered with i ncrAdté®ugythednidmtisn bas beehexplatped magiphy enthedingniamnsing thehe

Reserv itemas.foll ows: byt to B2:.. these.3 bytes igdentify the
o tJPUDER sl BpatteRtéie RubBsdes SBntc IR e Wigta ARAkr e Mhev
byt e B3pforiahSoddrBerSihdipticSB& Ha¥ bbBLdSEabENEE obrbesdifkudthe Rasalevied Area.
The first Reserved Area in the Session shall have sequence nunber 1 and

each sulisseaquiaps, TRy beugedd [tAp aated fhaiia this Hagumeass theryqrd negrridsing deaenothyt e B4
to B7: these.4 b [ Iqr, b cad Sector
bel ongi eﬁﬁﬁlt Sﬂfe’rperggeﬁg%@{b\?ﬂé% € erqrgeglltsfs%est(t:%bg iﬂgﬁw}lﬁ&tlﬁ%? aitn%l g?né WE@% g‘a{lo B11:
these 4yrbyddity hedrhers d6es dot ekdladABbpedseideaflagbiraltlyydisect elGaeitgrthitahgngi ng
to the Reserved Area specified in this item hyte Bl12 tq Bl5; these 4

byt es deErenss gigpedo aaidunk g scpee %fgtpe P]Iém@é‘}@t thei Yﬁngoﬂﬁlaé’ﬁhfv@p?nﬁné ous

Sesst oty et ABofNRIRaLd CARAL Mnd 1 Sl SmedR® o belrbitichRl 1RARE

Sessi on%}}pl%lgcgéﬁng the current Session. The eSDCIIBeof t ﬁg fei rlgt Sess}’i%gn WO

03/ 075XameREN o BEBWH4FBirther, the scope of the invention is not limited to the embodiments,
and the invention lies in each and every novel feature or combination of features described

above.



28 shall not contain a Previous Session item The Previous Session itens
shall be ordered with increasing addresses. The Figure shows the | ayout of
the Previwov3@ersion itemas follows: byte Bo to B2: the®ETABB/i0d
identify the itemtype and shall be sebgto (53534E), representing the
characters "SSN'. byte B3: this byte shall specify the sequence nunber of

t he PrayLAMSSession specified inthis item byte B4 to B7: these 4 bytes
shal | specify the PSN of the first Physical Sector in the Data Zone of the
Previ ous Session specified in this item byte B8 to Bl1l: these 4 bytes
shal |l specify the PSN of the |ast Physical Sector in the Data Zone of the
Previ ous Session specified in this item byte Bl12 to B1l5: these 4 bytes are
reserved and shall be set to (00). Although the invention has been

expl ai ned mainly by enbodi nents using the DVD+R, simlar enbodinents are
suitable for oth | ' : ief | on
carri erle'an opt i cg?e‘)g‘%tsfgi:ﬁégg d%@g%ﬁjé@g’gﬁﬁlggiﬁﬁng@)(??ﬁfééHoﬁ%%iﬁg?ﬂ QEW@@H a
magnet irecordicamien(1 Iy apmprisssya b infechation ates withtiefprmetier abiont thhirecoddcunment t he

AN

wor d onprising does not . .excl ude. t he. presgnce of her el.e ts. or steps
t han tH@g‘g@rl(?bkgﬁdgﬁﬁetcﬂ@pﬁﬂpaﬁlsﬁl&%na Toa ?%B’gﬂﬁsr{gg)a ré‘ia«gﬁ%ﬁﬁe %8%5 not
excl udepnthafbe 2@RRatktcRized MiRdtithy died inForedutioh eEmIRcSmednd 48 5)aiy arrdrgber ence
signs do not limt the scope of the clains, that the invention my be

i npl enelot sadingyat feesimnesktandediinfrsmation blogk in e fdispdriermating aremphishy er al

) ' d ] ' , -k h
scopo. oPahed IHDEREERRIE b 880y SR BRI, G B ol "

i nvent i @it @&li¢Aoraadidativrech fevedefinittonadf theaddiianabparametei.nat i on of features
descri bed above. WO 03/075265 PCT/1B03/00456 29 CLAIMS: 1. Device for
recording information on a track (9) of a record carrier (11), which

record carrier Uﬂéﬁ&@ﬂ%ﬁ&?ﬁg@dﬁiﬁfg ¢, JHAfRITBLA fIhA B& Mdrhatisd RAGRET ON

about tTie record carrier device conprising disc informafion
r eadi ngmemR (35 )36 hrringed feamadigg thealist isformatidroareatf orecerdecarriari{al)ahiel i zed i n

that the disc information .readin ns (.35 re arranged for reading at
oast | e ohraielien ereararmEe el et ngfefort W BRI eark e BT 2,
ext endeg) 4i19S AR R e RSK iFoMA ®fockt. | east one additional parameter and
a bl ock version nunber indicator indicative of the definition of the

addi tional paraneter. 2. Device as clained in claim1, characterized in

that di ic I nfor nB]Bév?(r:]e alisecéfgllmrég in one of the preceding claims, characterized in that disc

information reading means (35) are arranged for reading the disc information area of a record
carrier (35) which disc information area comprises more than one extended information block
and that a predetermined value of the block version number of an extended information block
indicates that that parameter block is a continuation of a preceding extended information

block.

4. Device as claimed in one of the preceding claims, characterized in that the disc
information reading means (35) are arranged for reading the disc information area of a record

carrier (11) which disc information area comprises six extended information blocks.

5. Record carrier (11) having a track (9) for recording information, the record
carrier (11) comprising a disc information area with information about the record carrier (11),
characterized in that the disc information area further contains at least one extended

information block which extended information block comprises at least one additional



means (35) are arranged for reading the disc information area of a record
carrier (11) which disc information area conprises extended i nformation

i ndi cat orwowhiotizes ndi cate the presence and |ocation of tReTAROZVISA

i nformation bl ocks. 3. Device as clainmgg in one of the preceding clains,
characterized in that disc information reading neans (35) are arranged for
r eadi ngparieetei swl 4 biook wersioomumbenindicater insliestiste of therdefinitipg oY thetddttiogals c
informati on area conprises nore than one extended information block and
that a lbarr%t&%t%rm ned val ue of the block version nunber of an extended
information bl ock indicates that that pararret er bl ock is a continuation of

a precedi ng extended i nformation ce as clained.in one of the
precedi fig cl ai ms, Reqosd aartier (12 bep qlﬁrr;eﬁam Clﬁﬁ%%‘?@@“‘?ﬁ?ﬁ@ﬂhﬁ*ﬁ R ifeEpAtioy neans
(35) ar i gord
carri ergféﬁg \%ﬁ@&ﬁ&g% g%tgl ggfrra ?%021 1?1&18%5[8%3;(/155?1}1?{6&;0%@@ %seengea% i nformation
bl ocks. lobatidiesfahélexiaided anfofrhdtjontdocksg a track (9) for recording
information, the record carrier (11) conprising a disc information area
with information about the record carrier (11), characterized in that the
di sc information 3 1) 600ifeA3n Bhe bEBELI t}ﬁ@s%t@r@ﬁft tekipEPfmaL i on
bl ock which extenlgéé(.s)@cl1 n%hgr]r@ on b1 gc rlcoerrprl sesa at | east ong addi tnl onal WO
03/ 0752thGt ﬂﬁeTﬁbeﬁaidim&ﬁcotﬁﬂnmoEnhammﬁmbrde(ﬂ)ilﬁmknat@niﬂqﬂt andthép i ndi cat or

i ndi cat | f th fi f th di t aneter 6. Record
carri or PRodae gl ko o e ok B o AT on ek RSF Rt  on
area fuphh@at w&héﬂeftﬁlo@mtsemﬁ@inmdmt)ﬁro&ratpt&edmg@mﬁaw@fotmaﬁm bldk.cate the

presence and " | ocation of the extended infornmation blocks. 7. Record
carrier (11) as clainmed in one of the claims 5 and 6, characterized in

that thg informatj rea | bl ock
and thag a predej[{ rﬁ‘lgn ef/@lqﬁjgg Bﬁpgﬁh\ggfdglﬁgge@n%rﬁ;@éan ext ended
i nf or mathapihe Bhfoskaticidiret@Baind éiﬁtaxt%ﬁk&rd ipforaawéreblottsock is a continuation of
a precedi ng extended information block. 8. Record carrier (11) as cl ai ned
in one of the clains 5, 6 and 7, characterized in that the information
area Co?t ains si Xl\/f%ﬁ{o%rb?‘ggco'réﬁlg{rﬂ%ﬂa@i nBhAGKRK (@ ofl\ﬁte&ﬁ‘@ c%ef E99 wWHhiBe

i nformation on a track record carrier record carrier
(11) corepoidsasria (H1)s@mprises adise mfomaélanwetahmﬂnm&mmtmm abcabdwtrecdré record

o e, CHRENL oA coRAReya S R sty O geS BEpRreldrd Sl oaai ng

at | east, pRaherlcapdatthaf @nipRkésonsidy kadihg att 188t dhé extbriife@lifBirh&bndlek Whi ch
ext ended i nformation bl ock conprises at |east one
in the disc information area which extended information block comprises at least one

additional parameter and a block version number indicator indicative of the definition of the

additional parameter.

10. Method as claimed in claim 9, characterized in that the method comprises a
step of reading the disc information area of a record carrier (11) which disc information area

comprises six extended information blocks.

11. Method as claimed in one of the claims 9 and 10, characterized in that the
method comprises a step of reading the disc information area of a record carrier (11) which
‘disc information area comprises extended information indicators which indicate the presence

and location of the extended information blocks.

12. Method as claimed in one of the claims 9, 10 and 11, characterized in that the

method comprises a step of reading the disc information area of a record carrier (11) which



addi ti onal paraneter and a bl ock version nunber indicator indicative of the
definition of the additional paranmeter. 10. Method as clained in claim?9,
char act erwoad/073263 hat t he nmet hod conprises a step of readCmgBeI@4sh sc
information area of a record carrier (31) which disc information area
conprises six extended information blocks. 11. Method as clainmed in one of
t he cl adissinéoraytion areachapristsandre duinjone ehigndediaformatipmblogk Al theex a st ep of

readi ng_t di.sc, i nf orypt f on, ar ea_of [ rd rrier . i . .disc
e por noprbdiertiag Va0 TBe b PSR Gl SO iR ittt bl officificatd] SC
the pregents papdigetédsladh 9R cohtikhdoest epdesiih@paameter Blvckl ocks. 12. Met hod
as clainmed in one of the clains 9, 10 and 11, characterized in that the

nmet hod conprises a step of reading the disc information area of a record
carrier (11) which WD 03/075265 PCT/1B03/00456 31 disc information area
conprises nore than one extended information block and that a

predeterm ned val ue of the bl ock version nunber of an extended information
bl ock indicates that that paraneter block is a continuation of a preceding
par anet er bl ock



