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PHNLO31178 PCT/ 1 B2004/ 051727 1 Optical record carrier
recordi ng nethod, optical record carrier and apparat us

woaoosme47e ng i nformati on The invention pertai NBCTABAN4/051727

optical record carrier nethod for formng pits and
lramale3faygcontrol ling a radiati on source to di rec,t,CﬁB 004/051727
radi ati on beamonto a recording surface of an opti 12

record carrier. The inventiom further pertains to an

optical record carrier. The invention also pertains to
Dptiedd peasra catHerfraordimginietind, dptidabrepmt caoriertand @pparatps foc atiting
I%x:rmalomcarri er. Optical nedia store data in digital
form> and include all the various CD and DVD and Blu
-ray Disc optical disk technol ogies. The data stored

on this nedia can consist of video, text, audio,
conputer data, or any other formof digital

information. This data is witten to and read from an
optical dirgkinksliftObeaihss 8% eptfggl@éc%rd%ﬁwx\/ﬁ&h&llfér forming pits and
manuf acturers of optical Therefore man

Jengt o SOREO g afliaton s %%fefwé%atafl se%%re?oaw%ﬁurfaw of

aﬂapticalbbcﬁrddiwﬁn wi thin a standardi zed di sc format,

such as f VD- R W

BD+R, BD+ eré‘é r‘rﬁ’iﬂ%geﬁgwcpﬁlogﬁﬁagacogféaﬁrﬂ pOSSsess

di f f er ent Theaiheniicd alppetairsteasappBasaioseritifg infhingfionstaan

toét?c%l d ave differently when exposed to a wite
roma laser. I|f unconpensated, these

d| fferences in behavior result in variations in wite

performance, such as for exanple in the jitter and the

asynmetry of the witten nmarks. Therefore, for optinum

write per Patisthmedka waedpi i gigitgorgp piddagiudgpl foe pragipus CD and
TAMANIB a8 i Tifcopadat dlwwdh@olagﬁdsan@gutats@rea emnﬁeata&aﬁ &nsist of

e BT soT Bl 2 £ LR P BBL B en Sy B0 e
erlttaptolaﬁaieh@/fr@eﬁmmadwek edirga Isar. an opti cal disk. It
| ncl udes fi‘{le‘%e Ire vé%lou dé!an%c gakl lched"f‘s‘icé Wb E n%Pg?lff%Qm

the optica armr ous reas In a Crys
Iferypets aildrﬂltkhspe@ ple p@amerdal!ykavalhbwli\tee wifhinatsteggprdizsd disc format,

unslet &k 9}%91 IeQJﬂ)R @ﬂm%@ Svet R/IV@%QT+RPEb$W each type of

gener at ed yt e laser, causing a mark to be formed on
opiicabyfitl reayIpogspss Kitlgreatnatoriabisragtelses- Bcarssof thissweh e eS|

lbBhaOO\@ BRIy O exp0sc@ RS 4 Wik piiEd ffdm@lageh. Hﬂﬁrﬁ&ﬂpdnﬁlted these
devel o ed or._each. optical, disk {%’ conduct i 28_ g
e 1% FRHH BB I8 8 e T R, SO SRR 15
fifer ald this asy_mlfretry efthe Wiittchintagks] Thereldie, G oetimim wﬁad)erfm«m&a
ROResBR 0 e PR BLR oo SRILRS i
parameters and other characteristics.

In this application a mark is understood to be any type of optically detectable
area on an optical disk. It includes a pit formed by locally heating the area on the optical disk
and amorphous areas in a crystalline layer in the optical disk. A write strategy is understood
to be any sequence of laser pulses, generated by the laser, causing a mark to be formed on the
optical disk when irradiated by the laser pulses.

In one approach an optimal writing strategy is developed for each optical disk
by conducting a test writing before attempting to write user information to the disk. The test

writing is, in general, made on an inner portion of a lead-in area of the optical disk while
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incrementally adjusting the wite power. Next, the
recorded information is read fromthe test area. The

wonps@poner at which the desired quality (forpPexaBpbe051727

a lowest error rate, an optimum nodul ati on factor, or
apinovessiyg) itter factor) and asymmetry of the te\e\}:

witing is obtained is selected as the opti mum C{/B2004/051727
power, which is thereafter used for actual recording

of user information. However, this approach is

din&atlanedllly agjediug the Mvritd@dtved Next tBsStdtdrded dfortfaBord i€ &hd from the test
i rive. Therefore

witin re not di sk

i PSR Pl o b B e Bl eyl e b &
depsiksmafodtlhdongamae, ctrypmesummcfhpt@hmd ey nburtgt @ ge st writing is
Ecgﬁa'glgg gs.{gglgcg%i a?%%%ggrgﬁﬁ W?Ee?ow?x{]gf;uplﬁls \Mereaﬁer uged%r a%al rrrel“(lzgrtdmg
sofgyper fnfmnmonaﬂawsn, Hispprods lsdiﬁadmttagqousm |tlzasth@ feSIthh ef the test
t\%?ttng\éfe' rof Igﬁmempﬁlp &k @RP. rﬂ@i@ﬂrer 89 st v@r'ﬁl g?rfu@t 63 Eép%eﬁ&ll even

di skt ‘geto be “regi stered’ by an optic drive
ViRt ﬁ tks 9f g eanedty penRisiniER b REdentome; Futhenmere, cach parameter of

dﬁé/ﬁlhte BfeRdRYy bt RAe@ipb LBl eatlh &, BeleVEreqitisy IBHU{AG AR of
nd devel ops an optinmal wite strategy

at.es
tg‘? &t?gf ?‘Wéa}ﬁfwsb}?ﬁ‘ﬁ“@al di sk of which the drive
rm n uf act u Mthe&pﬁmeequﬁﬂeamwamﬁwﬁto bh%glﬁé}éwlbbl as

%1@&1 d&f)érl%% %VE‘]EI% "El cﬁiée is alrlugs 5 Oe:%lngﬁrmgg% ﬁt)plng\n% O[f 8n optlcal disk
sctrwatlte glylmff@tureamstxwes and devdlopkantopiireal witté sraggy far eash type of

qﬁ%l@dpdl% &ﬂﬁﬁjch thb J‘r};}g %ﬁécﬁ@ér SCLIWE}E ﬂ{e ufa&ur%ﬁ&%%& es 8ata

ormati on menory or exanpl e an
rragyesesing ilipt of emward@e entigal digk praesalane eith thesomr¢spondipe ioptimal

Wit ﬁraf%gy\@)'i each Bftichl iRk tjyédﬁilﬁéaia‘?ﬁofteh Biereh il@@bpt A ldRE Hltn)é’m a
Spee drive hen can recog ni ze

and IIB"% recordi n%i
FRPa! Eprption memoRy sugh asoreyplasn EEPROM: st ‘F‘%COP@’Qd“‘ihn
p@crotdmgrpaﬁfnefehas the Sftimubh @rite b&ff@,&h@ﬂitﬁ&ﬁlb&l&tl@ﬁ the®ear velocity,

0 optical di type ries b .
0 R Srea o i R o Rkt g i e Spamming
ahe leddein dorsiém ofitire AR DB/c08dckeBistivs nithdipatl-mrpdrtior ofdach dpgeal disk
[ I opti mal
Ay BBl b RRIBREE ML B A B AP
known wr i freW Q%P@é@ 9e§,eth0§en<e@fqr¢1@ defyise pre dlisclogeql wvbich select
Shé RAR Y o;ttﬁ’r[al Hhe sPakdyibG Wsig et GrHandiof Kk ¥ RSmodrite

storing that infornmation for use when the sanme optical
dirdreitsyslecting e hsgagliesreiesy Bnsprieieeaptiophdiss PR Foring tht
alonttatibher e Sthetthé tameobticat cﬁg:yypwd slubsl@@ue‘éﬂ)‘)ér@@{mtefbdt he

re vice r use n |sk
R B e oo R Pl I Do e gt o6 when
ithef som ereyiticalnlisk e is stibsequbattenvuuitted. S{omatzee,gye hFmatise aboht the
ifl ' ' i tten 1.0 e d| S S

Bed Py Tl Wl K HE B B B S 8 b e
issbsequanilyfenconmieted, thls Elkormetipn isserd oy théxdisk zad osed iby the dgvtiding
fd%cesf@n] s%ﬁ&tln@%etﬁéﬁ“p‘?és'ﬁ )J te strategy. An apparatus

for witing information to an optical record carrier
i s capabl An@ppagayis|fer witiing Efarmation ygr antopties] reaare edrdes is capable of

HOMBN EEertaih writeOira@ei6L Hbwdvar, tYHE CE}ftan‘P@%é &%btﬁa?x@&ﬁdjcamer anew
carrier a new wijte stratg@g¥hel s devél oped, it

PBLSIIRE® i Aevelopstlelt Rgssrln et the appappiug g»%fma@a%er ofaemlyg thgynew

twe Ji@tdty. Therefore, it is common to write more than one write strategy onto the optical

record carrier. The apparatus can then select a write strategy which he can apply. However, if
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wite strategy. Therefore, it is cormon to wite nore
than one wite strategy onto the optical record

woanesies472 The appar at us can then sel ect a w it @CT/IB2004/051727

strategy which he can apply. However, ifPHNLO3 178
REIMIB20B4/ 051 727 at least two wite strategies
witten onto the optical record carrier, and theP%l]:/(ﬁBZOOA’/051727
apparatus is capable of applygng both, the apparatus

does not know which one is the nost optinmal for that

Ofd lehst &0 Wilte O dbgfed bk iveiiten drffo théeptical S ofdhatie MRIthd®h&atus is

W trateqi es.are stored onto the, opt.ical recor
eapief o S RhoRY 1B s aE ad My b BEn PR e eb S gprghat
tdptital reotrd tdraernipslie coptthareten woret vrits stragegiegare stsred bugs e optical

T i mal ' : n n.the .
iRy ter GO oealch ek b EmHe SR BRSAR At it i
opretegyab choganoFl nest eptimel write stiatpgy pleg dependeommthe whjimrspeedfwith

tBcHRIaR I ERHittdn BN Bl lob@A] £QrPLf¥k de an optical record
carrier recording nethod which is capabl e of

det er mi ni Ags BEERFRFSEbisHOf haPreyt ipenterta pwpide an eptica record
adagier REbr@ky BehodoihidhNe capiRSEibieinliviBNthé MBstloptinkdl Q/Yiite@ﬁat@%'j'.
optical r tcorld cagri er. to be used In such a nethod. Tt.
is a furt Nt APORIECtSf e RresSpHa¥saien o RIPXide prypptipd] record carrier
po bausdéinanchappaliodt us for witing information to an
optical recor arrier ich is ¢ bl e qQf determ ning
Che. st avt fufihieqtr BF pEal 5 RRAS Gy e o Ghiip o

i writing inifeymatidnite arodpitiesd record catérivéhivbds wbibiie efdetenptiniagthe most
r&685 L6y method for formng pits and | ands by
cognt rngF‘?{t}ge radi ati on source to direct a radiation
beam onto a recordi ng surface of an optical record
carrier, the method conprising the steps of: reading a
wite st r?\tﬁe% fromthe, optical record carrier which
conpri ses A§80TfiRgQ therigysntignthigobief iy pehigvedswithyanppties! rerore)
tcaieriétBodaorcfolnacisits byd i6I8 by edntrbifigls 4 AGiaticidb@td ©RiIr&DHT Ce
with the read wite strat Wherein the netho -
Plfieh PRuts Mok Biied B onu LR Pt B coppesing
dee dtepast two wite strategies is the nost optimal one
by readi ngu.af, i B Galdg HhoRl f Rl GAomb AL
carrier, arﬁ %.\iwer ein tgﬁemrrett i%g%gégg’hp ﬁggﬁr’tbﬂéﬁ‘%grﬁh%%{t
vigaptitwo grifegiretegiestaddf orm t he pits and the | ands. :

Accor di ng frQink R pitOHRNMHO doRGo1RtthL@diatlof SQEQ Wil thd £4d
ggig‘l[)rlses at [east two wite strategi es, wherein the

¥4ieerecord carrier further conprises an indication
whi ch of th&eiathel@fdll firther cdpriRs ${tepaif @@ SningSwilifEor RS

TRV a5 FRRRE LRy Yol BT P
getiral @tdrdigurréer,raadlivbdréio the et aseslthel mog ©plinng wiiteestrbteg o form
%tp(?ts &hd the lands.

According to the invention the optical record carrier comprises at least two
write strategies, wherein the optical record carrier further comprises an indication which of
the at least two write strategies is the most optimal one.

The apparatus for writing information to an optical record carrier comprises:

a write head for generating a radiation beam and directing the beam onto a
recording surface of the optical record carrier,

reading means for reading information stored on the optical record carrier,
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recordi ng surface of the optical record carrier,
readi ng nmeans for reading information stored on the

wopbisgad47eecord carri er, PHNL0O31178 PCT/ | B2004/ 861/IR004051727

a wite head controller for controlling the wite head
WHML0Z118i t e strategy, a processor for controlli g}t
apparatus, the processor being capable of carryi %gT}("J Boajos1727
the nethod according to the imvention. If an apparatus

for witing information to an optical record carrier

i s capabl e vaite Izphtopireligr fancontrollingihe writeilbal vgithr sty stegegy,

stored on Tph)%ecf ?{C&Qﬁtr C}ﬁl%%eql tﬁs' &L rofegﬁpb%l%gca%b}etog

apparatus rea e indication and applies
s‘la’f‘%lf‘%wmﬁme@ﬁdﬁ%oﬁﬁt%%tﬂ%}ﬁw mal one. If there are

wite str @ﬁaﬁ%b&%ﬁﬁ@@r&ﬁﬂﬁlg HeormBGonP4d d’i)ﬁ!:al fe£&8 EQH&EH éabﬁ)rle of
whi ch can not be applied Xthea par at us then

SBPEPATIPLT FRE Wrge HfegienTinied e pPtsH! recard caries, ghen the apparatus

stadathe gidestidntan Pl Writk Stratdd@ wilB ts tRfhdsN@inAl e,
Ther ef or elf'tﬁ'ere ent i nvention

the indicator tur ?‘%égatfgﬁﬁlp&eé?“égn ﬁ?‘ﬁg%ﬁéé??o?ﬁirca@ler Vhigh can not
\oeiappdied by the @giratys therethp apphetus B t dntermime wmnh ot wrRGHEEhies

Qﬁ%ﬁ h@tﬁy 19%1 mgt%gﬂr}l% %né %ﬁér%@l{eglg a errﬂbﬂ ﬁln d]fesetnﬁlgventlon the
\iRdiqater Whﬁt@gﬁa@slnc’dﬁ?hme&wp Ier@cStrhtygletShE m*Eftrh’(ddorathptlcal

WaeFd&hiet Jh@vmttﬁbqulga%r%%r%d %Q%Rﬂg%eﬂﬁ? hd c%@ak%le
\rli\{(élte stratlb%les which is the npst

PYTIRING WRiFhed) ghe et gjrateiss ennde appied byrthe methadcand whetkio dteed

lyettol Eetérﬂldie§ﬁ6r@ the aﬁﬂkaﬂl@ﬁﬁt@ @t@a@egleb fvnich %rtl?e rﬁ&s@oﬁtﬂﬁfaﬁﬁle the
at e | e S one can

Mg eRichle R TRIE RO AR PhEapa Farings fitre
tah:ehxw wiite stsitelg&t mggenu ) ﬂhdmossqmmadone gzgi ristibe @?@d by & method,
addi ti ona
lﬂ?'tlﬁ% apagﬁ%g thcQ\a/Hg s{re??% is 151% seconld optim % O% carrier. such
as byt e afhedpdieatierhcanbé ﬁﬁh@mbf@gwlmm ioformyaioni etored on the
'oﬂﬁ@aﬁ@(!o%scamgw sl bl 59%4 aﬁep%h leetsﬁatgggrvﬁﬁcﬁg/){lu% ﬁxdlcﬁgsvﬁo

optimal the wite Strategies are 3t ed
Bytl%%la%&a@ﬁfegms Trveetiniahthopriterstrapeies e carmalsnt tedadigled by

ﬂfe@ecﬁlhﬁiﬁﬂﬁddﬂ th ‘I'H'kﬂi RO it6 SatdoRS B Grofed bk t bpticEEcord carrier. For
nst an ite strategies can be storedlnadlsc

l‘qﬁ%‘i"ﬁﬁ‘i W)tﬁ Stfaé%leé cap,be StaFed 1 *hd‘%f ipfgrnation tablp pregspt in @ gpne of the
pgTalrebogintriendall@ithd Mmfmat%f THe ﬁ%WﬂteZ@ﬂ@gy il the dﬁé rst

: t. | or M is.the
M i y TB P SR i
thble ds thfeomdmtoptontimnal lohe amcssotohe second nost opti rral one,
an d SO 0 nIn alﬁﬂth@r Jﬂ'ﬁ;o ng{lt O?HE éﬁ?@genggn th%]l%stg? rea

i nvention the reads
adslifiona! e confpined & thy Wit s@qtfrgsas e@;cé gddmnndrbyadehcnbem B arite

bélécﬁy €2 SGich hl@%ln@e s%tbéyecaﬂ 6t ﬁﬁhédyanﬁ Qlﬁerm Ith% %eﬁ'ﬁg CﬁMrﬂ hé

c{(il can wher ei n eads
ffqaio ﬁg‘h‘f‘%‘l‘f’&l by ifeﬁfha% ﬁ‘h%didtﬁlﬁ“"’é it prehyisi Cﬁ'@}alaw ia fhiveriteosirategies

Whith iﬁﬂwh@éﬁﬂh@@ﬂt’é 8iraf2l id the bk oMMiinlal Ene FToritRtk QetteSS10WHY. R
ite st is the nost optinal

| cate rate
%;)H%ra‘?_l%?er@ﬁrg?g éusln{eﬁ{oe grrdov&l}lffvs ca% e of writing at different writing

velocities, can select the most optimal write strategy dependent on the writing velocity.

O
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apparatus performng this nmethod and which is capable
of witing at different witing velocities, can sel ect

woheosrmast72opt i nal write strategy dependent on PO®1B2004/051727

witing velocity. PHNLO31178 PCT/ |1 B2004/ 051727 5 These
amNashes aspects of the apparatus, information

carrier and nethod according to the invention w PFT5g004/051727
apparent from and el uci dated by means of the draw ngs,
in which: Fig. 1 shows an apparatus for witing

i nf or mat i hesaacdstittr AgediOoftlivepparateninfodmatiolrcgrierdad HBOWE

an i for t.Lon.car. £ Q.. 2b sh an. .
s bRl b lopst ol g Sy e R ¢Ppes n
e«%mhple of the information zone of an information
carrier, g4 ardud APLB ) . .
physi caI E‘l § At ﬁg?%@nat% on, &ﬁgmﬁgna%ﬁlggv\%&gmﬁo&w 18%%1}1@,
of a opti & 2%@@@%@1@famarl@rcarr€e6¢mm@ met hod in

accor danceighbl dholvd1f ihfAMERbA Qtrier IH&s 9&96'}15 atus for
witing information showmn in Fig. 1 nprises a wite

head 3 fofig &8hena pREPE Af BF w&trmetwnfzw@mf ahinfoRRRion saTTiesn
calr rier . Fh. wllbf&)pzls ataemagin d%&ﬂpl&oﬁphyﬁca?%hﬁathﬂorﬁ@ﬂﬁﬁle a
relative di acenent between.the ipformatign ca

el ati ve hoRlacernil betpecn e INolml gn, calil e
aftcordaecervatidhdiewdti@®, s fed to an anpli f| er 4. The
anplifier 4 anplifies the output signal to a desired

| evel and supplies an anplified signal to an analog to
digital A/D converter 5. The A/D converter 5 converts

t he arrpl ' fl'h@ﬂ)péﬂatg%l" Whﬁ}xgqm%ﬁ%m;r?gnh&/ﬁ ack; n%:lggﬂ rlsgsaa Hide Aha

€ peri od secon e Sa
én f@rrfsﬂldns t f‘sm#’(’é%ﬁﬂefbfr?rﬁ an {RfpyBttion §rERfUAl 4 displaggmentsans 2 is able

\&@&a?ﬁeﬁf %ﬁ@%bla@eﬁfen&eﬂ@&@m@&f@n&% cafitad ad ﬂ@@%lte%eadtky In
performn

aH%n‘atl nto the read %
R Bt S S AL BobRat S Rub0Res Puriter 55t el
lamphiﬁhetleainpomgmasnaa aldesiteld eveluihd hﬁppl&fs afl fifplified sighRl £ab kO N

d.t d
BEB070 B %} 205 SRS U5 R0aTERs PPl
pmm@@s@rmg&@l S @mgra@hlspltrh@eraplwé T atcosds. THeeanplatesisignal s
Q}Qﬂg E}Q l\&%véf&ﬂl é%éhtzg 6h%qxza$eft)&1 éq%ﬁglexcﬁ%btaug% cbr?éueﬁ @%92[1 S’ by

and then determ nes the nost
PeiERrBipEadvansfortraudliaetion 41 the read fiznehs Thp et pﬁthmqtveﬁwmt e

%&Jaﬁie@ gYs 63 bRRleBRiIBh hl%&s bY'I‘Hehoﬁtpﬁncb@ te @ft—kl@tech‘bn Bidards P& fed to
%ﬁ“fl head contraoller provi d he opti nal

deqofing @gens Swfﬁetwnﬁegheﬁ%lﬁ 6?1}5@11‘?‘16’:3{ ﬂileswrga%@éaw@ﬁqur;} The

PekcésesriTn dm’ﬂmls i 453 ap@rmelr"] H’ﬁpﬁdces@@{ﬂo RBiktroWrihel Vit hidad B @cﬂﬁéad out
a on, carr ay.l n
Dedaicir SN BeluRE BIRRE Pum M B ndRee] Sy e
fifthe post bptinmhwofe stdtey sareapplefl by the ajpe)atus ghmrticbedriteadall S
C&eroﬁa’q ¢ b8 4) flédrwlﬁ)lt I hjmgél writessn%{e Onsﬁq% un?orm tcl:O%rlsd & s%guently

turns
perfonned by using the most optimal write strategy.

Fig. 2a shows a disc-shaped information carrier 11 having a track 9 and a
central hole 10. The track 9, being the position of the series of (to be) recorded marks
representing information, is arranged in accordance with a spiral pattern of turns constituting
substantially parallel tracks on an information layer. The information carrier may be optically
readable, called an optical disc, and has an information layer of a recordable type. Examples

of a recordable disc are the CD-R and CD-RW, and writable versions of DVD, such as



substantially parallel tracks on an information |ayer.
The information carrier may be optically readabl e,

woabdsadogaam optical disc, and has an i nformti oRCraAB®N4/051727
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of a recordabl e type. Exanples of a recordable disc
areNtdze1E8D- R and CD-RW and witable versions of

o BCFINLO3 8 PCT/ | BROOA! 051707 6 DVDHRA | Furt FG) TB2004/0s1727
detail s about the DVD disc cag be found in reference:

ECVA- 267: 120 mm DVD - Read-Only Disc - (1997). The

i DVDFR@E Frthert detail€ oD €M disticdnive found irrefeteh@nECY-67: 90

r 7%(7:1 %Véﬂr ;S Qf’l nﬁelljsco ¥(]99§% %ﬁ%l%%melat{c@ rslggpréaseﬁgcp%‘l tﬁ]e 1H{ormag1oﬁ layer
nimrecrorchlllg oplitedly deteatdbleOnanis aldne thedreds ela. b‘lrsetaﬂynper aarforphous marks

H Qﬁiah%e'}naﬁé}{af il trdo 9 oH e?&Bﬁ%l@%ﬂfoﬁ%fﬁ?gna?&ﬁﬁgls

Sstr ture provi urlng
blm@mateda byfagrarenebiosysd @Wrsir@ifure prveded dyng manufaettigrod the §lank

CRfbshitiol tSHer. ﬁertraaeg%ﬂah@ is BstifutdR! BOLAANE, B prddr RRAD! Rich
a read/vvrl te head to follow the track during scanning.

THevlesagead/vaite brad th fallovpihp irpck duringseqnpipg by ﬁﬁ%%tﬂrra ppmprises

epogltlo@iﬂﬂﬁiﬁaﬁoﬁ,sa g. ﬁdlﬁesi;e@,dbﬁﬂdutaﬁbh thfiRcdtiof af un@f %tflflfotgﬁutlblﬁ
1.0N CKS

I cal.led.inforna
ot DR o R e e R e g e G Shimg e
narksfof locatingthabtam of ubleinStraativn bibcks Lhia pbsid darinfeiniadon is encoded
b is encoded in frames
#1 ?r%gsuqf;{b&é&%%g}bgeg aéa%fs ggéérelhqggd bel ow. Fig. 2b shows
a part of Fe. @b gwys sput ifenrosasectionddkomgonettle liveihed il of
V\haﬁ)rrﬁ?xt)g EdRd119Bf tﬁ@‘feEér ble 1|H %Vhfcﬁg%&?%lerg s&bgﬂ)aﬁe 1§ 19prov1ded

h a transparent Su straie | S rov
r i 1eFding laxes £ 6 e paotestive laver 1 €h¢ BIgiestivg fryeriff anay comprise a
pmﬁee Guibkiyee 1hyRY, €6r eﬂﬁﬂpl@m@bvaav@reftwr&mnga%tsra% @6 mm

r e as DV ere the r ec
EVGhte gn o Ml cpoltes it o ek S B, Bhegptesoove
Ol46ne[}frbb hrﬁplhﬁ)d’mdaﬁ ds irﬂnddﬂﬁtn’ﬂﬂﬁ kn slevddiort M@fe&ﬁ}ﬁstrata_hle materlal, orasa
gtgna? Ve "?é’wl%m e ”E%tur? as an indentation or an
IP ]i)o%r% ahegsus fa rréferlal or as a mmteri al
property dévindrinatipnfcrmien llltlsm‘surierl @m@iminw'nfoﬁim’on represented by
' rﬂécﬂfa@ﬁg kﬁ’eps s St ﬁén‘?gr frdn?és 'ﬁﬂmggfnfe@erﬁagﬂl{o\ﬁh data preceded by a
ormatron represented ated signals
osomﬁé?rqn@mﬂglgflarl dprally sacly frmalﬁ%coalppffeéa@f qorreqtion pasigsh - g afarity
Addrds. RmeMEHREsuRY fridn& X BBRuRNRL HifsthaSdndRk - thé&féahitmn sl
franmes al so conprise error_coryrection cades

PRFPESMEAYTRFS oA CPRAB WSS TRcRomaifRYoddhie p bl egpydable
| unrft @fonBHi dnfbinGEikn cab berehﬂﬂ}OfeﬁﬁtfddOzﬂn Sladplé of QP4 teSdrligg

SmE ol P BRPAEED 4S8 A VR e PSSty SRR Brohaty
caritybyerdsgdnd 208 frames tonisétviedn EQ@A berlanpl e of such a

recor di ng Ff%/ §E%Ws iar? e 81%’95‘&% gl?aéﬁqﬁ%ngyrl% ﬁ%?%nglﬁoﬁxlﬁion carrier

whi ch_the Tanes carry S an
war B infomptiono@né 2Qepntaing aththe infarmetionen Be@1fbimati¢n cafiegrelegant

SO, iR X B RhEmR: drﬁsA;egfzpsrm%dtép BrivORfa §9a£tneaﬂ for disc

information carrier . he I nformati on zone cont al ns

dpsting. e Laadl o Arpe2d Ppn&mswﬁéroi infogpatien Toa Lea&rqur %@ne 24 allows for

I £ R¥@ Mad-out and also contains control information. The Data zones 23 are intended for

recording of user data. The Lead-in Zone contains a Control Data Zone.
Fig. 4 shows a table of an example of physical format information contained in

the Control Data Zone. The Physical format information is encoded in ADIP as described



for data interchange. The Inner Drive Area and Quter
Drive Area 25 are neant for disc testing. The Lead-in

wdans/2%7zont ai ns control i nformati on. The Lea#d€ouB2004/051727
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Zone 24 allows for a snmooth | ead -out and al so
ﬁ?m?d sgcontrol information. The Data zones 23 ar

in en&ed for recording of user data. The Lead-i n%ESﬂEeZOOA'IOSWW
contains a Control Data Zone. ,Fig. 4 shows a table of

an exanpl e of physical format information contained in

:: gsi)%éerc]:g glts gn%rrlnﬁﬁﬁl%ha%cbglgp%%tsﬂ%ﬁ:gg g)g%scs%wﬁ iRFBaL. 1t dhameakd on
Pofrhpo el Bkiesysed for the Gpamuny fpeer; }E'TJEEIP"&? &ﬁ Glgouytp determine
dSHm{uhﬁ?‘selt ﬁb@eﬁl@@bls*ﬁlt »eﬁm@hmmmbmaaﬁmgs copied fittto € mhdsrda’tﬁﬁ&one
i'sc i nformation an ues r
ClE o CORPEY PSR VAT BverTn i SEr N LB At
IOBW@ID h)ﬁb‘éeila&gcﬁ@ranﬂ\metsidng{unilﬂee information is copi ed
d the Control Data during
i Fﬁtst ?76{? F’Zgas??lgsr? ecé& t ISC a?ego&l'he data contents are for

exanpl e: Byd:yeshﬂlbesE]ted:Ol@amelg@rlg/aQN@JfWe‘iSSi on Nunber

t 0 I e Disc Category, the
Bﬁuﬁﬁgbé sth'stp?!Qt? ﬂlle \?é?lﬁ%idlﬁ%%%ef]n a DVD+R gl s)é Bi tg b3

to b shallth@ypséﬁlffe;ﬁetttheoooewdsqaawt Y, they shall be

S8ltel1Q Qe hith &80 RGrdndRr ¥RE ST ON Byte 1 - Disc size
and maxi mumtransfer rate Bits b7 to b4 shall specify

t Bits bfi 18 &4 sihalbspeifyele 45414 be set to 0000, indicating a

120 nmm di Stﬁey&hﬁlsbe&& tb oodo ﬁlﬁaduhgspmanﬁyhst he maxi mum
read transfe f}( ’ﬁ grr t to indicating no
nﬁ%?'i’ﬂ}Pnb?eﬁlﬂl Tpre%l Jhedp a’ﬁ‘ ‘fnéma% "EHECi ed Byte 2 - Disc
struct ure fetshidbetset th411dHadidatifgnogesxinum ©EDCEprate 53 t o
b shal | spgmff_éé the type of the recording | ayer(s):
t hey shall PR Set to 0010, indicating a wite-once
r Bgter2diDigy skragtare, Byte 3 - Recording density Bits b7 to

b@t%la@hh s&g@bg%ttgbgooaver age Channel bit length in the
ntor mati on Zone, they shall be set to 0000,

| Bifs bhtoibA gshell IBalyheyPesofe reordined S speci fy t he

aver age tr gagKshRil beCdds to DOBY ingio@ink a Beites@ite feardifidByer.
|nd| catl an average track pitch of 0,74 mm Bytes 4

t Bytes - Reeprding deusity o 1" gcat i on

Bits b7 to b4 shall specify the average Channel bit length in the Information Zone,
they shall be set to 0000, indicating 0,133 pm

Bits b3 to b0 shall specify the average track pitch,
they shall be set to 0000, indicating an average track pitch of 0,74 pm

Bytes 4 to 15 - Data Zone allocation

Byte 4 shall be set to (00).

Bytes 5t07  shall be set to (030000) to specify PSN 196.608 of the first Physical Sector of
the Data Zone

Byte 8 shall be set to (00).
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 4 shall be set to (00). Bytes 5 to 7 shall be set
to (030000) to specify PSN 196.608 of the first

wehywsioead72 Sect or of the Data Zone Byte 8 shal | PO®1B®D4/051727
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to (00). Bytes 9to 11 shall be set to (26053F) to

i SN 2.491. 711 as the | ast possible Physi
%gﬁﬁé)ﬁ}/lg the Data Zone. Bytes to 15 shall be Se%@‘tl@2004/051727

(00) Byte 16 - (00)shall be sgt to (00). Byte 17 -
Reserved. This byte is reserved and shall be set to

(%ggl,ff%gédeg 0,3,(;{4,,;%@99045051727 8 Byte 18 - Extended

ormation i cators b7 to b6 are reserved and
SBits|bl7 tpleb @eetreaeﬁe@@dsbaﬂlsbe%tq@ b each of these bits

gl%\ﬁlblﬁ 1d Wi Gl R thteié%ltpihﬁﬁ ﬁlﬂﬁ:@te el pad@enEé(difaﬂ Gehdeaf or mat i on

ocC Bit b; shall et to
| nf or mat i dpfomagenblpck. %lbhﬁ’%ltqeﬁﬁ t‘b¥ lfgxtten‘fggﬁg%mimn X32)
to (95 + ipiRR), corstidghdf bes (6EH $S2)b 950+ isB) ib inlse. Eise bt 0
0. Bytes 19 to 26 - Disc Manufacturer ). These 8 bytes
shal | i derf feYP3 e fanuf act urer of the disc. Trailing
bi}teS19t9 26 UBREMENThdtukeImet to (00). Bytes 27 to 29 -

e S PSR T S5 o
byt es Thmswhﬂlﬁe'sﬂt‘b@pb of disc is denoted in this

e raduct revision nunber. This byte
1B
h%\t 7tglent Pfégm product revision nunber in bin

not ati on. IRkd m@u’életsrewcﬁrhhab’h differentdynop Sanadignvirichoshal E?%F@ed

and the sagg,&El PEHG! Tﬂegﬁecffﬁgﬁfe@k‘ 8i5Sis @dnotll RAhiE field.
revi si on nunbers,” nust have the sane recording

pBﬁpé?t#’é@“G‘dﬁY‘?}OWWrdl fferences are all owed:
Product r e}?}hs% hzﬂuﬂéhﬁfy&hélhaddct x’eﬁswrr mibamanmarp optation. All

recorders),,

Byte 31 n }Nlﬂg?l W %c ar}ugar rmtr Il?iﬁl‘? 61}(: rTsa 1? §r%zhg:{ﬁ) Qe%gl)dless
use. This &Pieiudtedvisionamebds, piust haverthy spme cregrding propemes (only

| ndi catin gmltngre f?eli!é}?e%rare%logé(& ?ﬁ)d@& Fek;@loll Xuﬂlﬁ’érsl-éﬁﬁl glerelc)evant for

Physi cal orma be set to (36
i ndi cat i ngretdndets). dfﬂoyuaeﬁéllsfhﬁesﬁflans‘l‘? Sbt)ﬁ? @9 of the

PB%%'S? al  f QLR of ﬁyﬁEﬁ%nﬁﬁ@ if?érfnation bytes in use.
This byte forms one 8-bit binary number indicating the number of bytes
actually in use for Physical format information. It shall be set to (36)
indicating that only the first 54 bytes of the Physical format information are
used.

Byte 32 — Reference recording velocity.
This byte indicates the lowest possible recording velocity of the disc, which is

also referred to as the Reference velocity, as a number n such that
n= 10 X Ve (n rounded off to an integral value)
It shall be set to (23) indicating a Reference writing speed of 3,49 m/s.
Byte 33 — Maximum recording velocity.
This byte indicates the highest possible recording velocity of the disc, as a
number n such that
n= 10 X Vet (n rounded off to an integral value)

Tt shall be set to (54) indicating a maximum writing speed of 8,44 m/s.

Byte 34 - Wavelength AIND.



woRodshedr sc,

10

15

20

25

30

used. Byte 32 - Reference recording velocity. This
byte indicates the | owest possible recording velocity

Ref erence vel ocity, as a nunber n such that n = 10 x
(BAntospeed off to an integral value) It shall be

to (23) indicating a Reference witing speed of 5?%82004/051727

m's. Byte 33 - Maxi mumrecordigng velocity. This byte
i ndi cates the highest possible recording velocity of

the disc, B b?te@Hd’lf%@écif@ e Wakleléntin Ranem¥ters 0f the 1k @th ohich
to an Integra

. value) It shall set to (54 .
i ndi cat i ng ECPHER Wainfefelrfgmg‘ﬁg‘g]d’w&]ﬁ bgt,eﬂéavﬁg’%e.n dgermiped, as
34 - \Wavel=xngb# ol shddBhd®HNLO3 8 PCT/ | B2004/ 051727 9 Thi s
byte shal | _\?\ﬁpcif the,wavel ength in nanoneters of the
laser wit B WhPEH EHe °Obti num write parameters in the
f Bytk 83 ng Regéresl have been determ ned, as a nunber n

sEch.t hat = WAy 5 L CapeyRESErved Byte
3§ﬁﬁlg§(l rrurrlg ?Xélg ggwegrﬁg? %reé er S%C(gty'vel ocity. This
byt e shal | Thisdwtsishall sperefy thesareprminy teagdcpopyenitrin milivaits at the

mlli WattSfe@&néehz@lo&?fa%ﬁﬁ}ﬁ&rMﬁic@maty as a number n
such that n = 20 x (Pr - 0,7) Byte 37 - PIND at

reference vel oct T XPI'NGDs the starting value for the

dgle 5 PRID fNefRfenbRRIkREd 1N the OPC algorithm This
byte shall specify the |ndicatjve val ue Pl ND of Eﬁgci n

m | 1 wat t SIHP it heserireyelin & Rrdeiswripaion el Bpo st
such that dporithd0Ts Bshalb jpeBit the idBicativOtaueFEND @F Ppo in
i he target

Val e for TRt deanSsRsat by ey nour TRt e opc
al gorithm as a muapbe(Pwp-Shuch that n = 10 X btarget
Big,tg3§_9m;rgethi/3>r<gfgjéjmerveelggtypomer , Pr at maxi mum vel ocity.
This byte shall specify the target value for B, Brarge: at the reference velocity
used in the OPC algorithm as a number n such that
n =10 X Brarget
Byte 39 - Maximum read power, Pr at maximum velocity.
This byte shall specify the maximum read power Pr in milliwatts at the
maximum velocity as a number n such that
n=20xPr-0,7)
Byte 40 - Pinp at maximum velocity.
Py 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 maximum velocity as a number n such that
n=20 x (PIND - 5)
Byte 41 - Biarger at maximum velocity.
This byte shall specify the target value for P, Brarget at the maximum velocity
used in the OPC algorithm as a number n such that
n=10 X Brarget

Byte 42 - Ttop (24) first pulse duration for current mark >4 at reference velocity.

which is also referred to as t hePCT/IB2004/051727



This byte shall specify the maxi numread power Pr in
mlliwatts at the nmaxi mum velocity as a nunber n such

woheis5/1947220 x (Pr - 0,7) Byte 40 - PIND at nmarRCmIB2004/051727
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velocity. is the starting value for the determ nation
0%91%1 pyged in the OPC algorithm This byte shall
Ci

y the indicative value PIND of Ppo in mlli P{L{52Q04/051727

at the maxi mum vel ocity as a punber n such that n = 20
X (PIND - 5) Byte 41 - at maximumvelocity. This byte

shal'l spe C‘T'hfsg)y{e Rt sﬁ&%ﬁ:he\ﬁ@laﬁ’c% ot e £k ﬁulfé&?f 'tlfélﬁfﬁltl pulse tram

veIOC|ty used’in th orithm n. such
that n = r@ewhbtcwe@é%la%ﬁﬂé‘ greatq*tw@ EOEEPF” ] §ttrefﬁ‘iﬁ’|1°§e
duration f@lcieUhelue Pdxlreszdd iafradtivhesfatirahannel bit clock period as
vel oci ty. PHNL 3 178 F’CT/IBZOO4/ 051727 10 This byte

shal | spe@™®PbeRsUe et i on of the first pul se of the
mul ti pul se traigy Mhen the current mark is a 4T or
greater naykider /fecordi ngnat rezfsﬁemoe vel oci ty The
value is expressed in fractions

P RS pbiop 6o BE Bt Ao oL T FEn, AT T4 FRerpae ity 4
< n <40 Blmts&)yfb?shall s‘ﬁtacxmp t}(ezlax)aucfn af site fipu bslw afthreatultopylse grin
current mark =3

speci fy th4<q thgfme lst% ?ﬂ?g? Fec& mglwf éreﬁéé%loﬁgfaﬁe
pul se tr aivalupisempreised mlﬁlract@m oflﬂﬁmkarmsl bif etk paioR af gypumber n
recordi ng E P&ference velocity. The value is

expr essed Th Tractions of the channel bit clock peri od
as a nunber n stey that top n = 1 and 4 < n < 40 Byte

44 - Tnp metéxpul™e durathdn at4Eetddence vel ocity.

tﬁ?ftséug%&'{%ﬁsr]@ b l?é:)(ﬁfi‘la&(}{l el gxgﬁUe@Elbﬂ{e} of the 2nd pul se

mul ti pul se trajin

for recor dihigpyseshalbgpesiyr u(pgprbcgltkte};n THee t{}rgp@é g 2nd to last

expressed e bf R RO fraih B2 r6HAINE &Y refBichceGhEil . Piervalelis
as a nunber n such that

expressed in fractions of the channel bit clock period as a number n such that
A
n=16x /W and 4<n<16
Byte 45 - Tlp last pulse duration at reference velocity.
This byte shall specify the duration of the 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

T,V

n=16x /W and 4<n <24

Byte 46 - dTtop first pulse lead time at reference velocity.
This byte shall specify the lead time of the first pulse of the multi pulse train
relative to the trailing edge of the second channel bit of the data pulse for
recording at reference velocity. The value is expressed in fractions of the
channel bit clock period as a number n such that

dT“>p
n=16x Tw and 0<n<24

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

velocity.



n=14<n<16 Byte 45 - Tip last pulse duration at
reference velocity. This byte shall specify the

wduao@teern2of the | ast pul se of the multi pul sePCTABI004/051727
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for recording at reference velocity. The value is

expiessed in fractions of the channel bit clock |
as a nunber n such that n =1 and 4 <n < 24 Bytelﬁiggg)”'%%o‘”051727

dTtop first pulse lead tine af; reference velocity.
This byte shall specify the lead tinme of the first

pul se of tHher owlilior Mislb§R shdlidsbetify EHeadativ@ edgd crition for the 1st
trailing edge the second channel .bit of the data

pul e or RIBEEH A RN atisg GHLY AL RO FESF Waphd T IRIG&"

i s expr essewding af fefednbOetocdy. Thiealehaekpebset int fractians ki the
period as n er n_such at . T =1 and 0 < n <
24 Byte 4fg§m§$ﬁé’[°fﬁl§?enﬁg'flcs&e)rtafn&zgodlf 1g'gsnedge correction

f Byte P8 €Tiop (Es1) fipsa pelsedirationrfof @mremt maviet 4t imayinRiHNY O@1ty.7 8
PCT/ 1 B2004/,051727 11 Bit 7 ' '

peci Ty ¢ ndn Py el byl pifTuln
of the nulwlien fhalcsreent markis aieo stepier park {ar srgarding abmaxipm g

3T space fQf,.#L¢Rd diiR% @brefsed RIFRRGH; Vihethhrtnkt biﬂégb%k period as

value is expressed In fractions of the channel bit

cl ock perioumberacrdithy to Fig. 8. Byte 48 - Ttop (>4)
first pulse durgtion for current mark >4 at maxi mum
vel ocity. This, by/ég shal | ,gpeci fy<tkeqduration. of the
first pulse of the multi pulse train when the current
nBytk 49 sTtap £ fisyt pylse duraionier Rurret magk 53 & MEFimEm YEREIRm

vel ocity. e, \ahtespboity MERIRABSESE thelTirét haled dfeRsmo pilferain
channel bit clock perio nb such.tha

d as_ a er n t T./
=1 and 4 "eher e CHpSnEpEK ineST mark i eqying p aginpyly astocit. The
durati on filue@bkpreddtd imGiadtiondofalie cheititrtiocle boidd hy/a nufitbersn
byte shal | cify the duration of the first pul se of
the nul ti Sﬁ)‘%lotgaé train when the current mark is a 3T
mar k for recorditigpgy at maxi mum vel ocity. The value is
expressed n-A1d x act'wWons of ahde chammed40bit cl ock period

a%yt% 58 u nbe'{"m{)] msu 9 ;I;]ulger}!%tration at maximum 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 maximum velocity. The value is

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

4

n=16x /W and 4<n<16

Byte 51 - Tlp last pulse duration at maximum velocity.
This byte shall specify the duration of the last pulse of the multi pulse train for
recording at maximum velocity. The value is expressed in fractions of the

channel bit clock period as a number n such that

%

n=16x /W and 4<n<24

Byte 52 - dTtop first pulse 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 of 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



T'op/ n 1 and 4 n < 40 Byte 50 Tnp nmulti pul se
duration at maxi num velocity. This byte shall specify

woheosdasari on of the 2nd pul se through the 2ndPCo/1Ba84/051727
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pul se of the nmulti pulse train for recording at
N m¢el ocity. The value is expressed in frac
of the channel bit clock period as a nunber n su
that Tnp/ n 1 and 4 n < 16 By{2(1s_ 51 - Tip last pulse
duration at maxi numvelocity. This byte shall specify
the duration ofdﬁ;}f | ast pul se of the multi pul se
train for regordinbyat maxigyn vekpeibky. The value is
expressed |n fractions of the channel bit clock period
aByte Shudible firshpwsedepdingghgqcorregtinn far prepious spacesy pbmayimum
dliRpy.first pulse lead time at maxi mumvelocity. This

byt e ‘shal | ecify_ th he first pulse
the multi %hf) @ﬂﬁpg{h %We |S‘2fﬂ Sw"f?slet‘%ém%? ARk Oéléaéheo{st
t he seconguihafthehuil pﬁlseafaut \hl&bndl&t;ﬁ?evpmk gﬁcefwus aBEe@eeiong
at maxi num vel.oci t expr

fracti ons 81" Jt“}%eat ‘E‘%}%\lﬁﬁr& I"elﬁ(fl?'u@f ReBér resaeedé%h%cnﬂrlljsr%tehr@

n such thaiaﬁHNlb@@IbW&nE’ﬁdobBﬁ:@@ﬂFl@Bl?Z? 12 dTtop/ n 1

qesosﬁo{a;, 4 Byt g @ - dTle first pulse | eading edge
0’F previ ous space =3 at maxi mum vel ocity.

Bi t 7 to ﬁflese&ymshalhb%seﬁytalé(%)hal | specify the |eading
efag (%9+'i>%§%?§5 £ 2820 i6tchiba Rigd Bt plbb& (2L ts? pul se

trarn when e previ ous space was a 3T space for
recor di ng Tetfaciitste ftre sxeangienss ixtenlpdInfoamqgion blocksapsrinizaduepd.

in fracti Qfa%hglt:hslb&c@ﬁgmrb@bz &s @ﬁe@@ﬂfyt@egﬂ@mmﬁmé ng
to Fig. 8. Bytes 54 to - served -

byt es shalRarapgteisder apalteéqlth? U@tf SUEREY 2 ((6 Ehg(b qpﬁegﬁchgng, or
(95 + i X32kher acﬁ!(ﬁcec[lﬂﬁﬂnetdiﬁc Uhdatsensd obhroEdented(Thfofinatiby bidek

bi ocks. ar rrHEr b bT  BABIEUR bl ock consl ot of 32
bpite &4 +TikES Extoydee Mfaamidndladk f vsiéonsinderdslicates the block version
and identifies the definitions of the data in bytes (64 + ix32) to (95 +ix32). A
disc can have several Extended Information blocks of which the block version
numbers can be the same as well as different.
Drives not acquainted with the specific block version number in block i,
should not use the disc with the advanced parameters in this Extended
Information block.
If the block' version number is set to 255, the related Extended information
block is not an independent block but a continuation of the preceding
Extended Information block (to be used if 32 bytes are not sufficient for a set
of parameters).
Bytes (65 +ix32) to (95 +ix32)
these bytes can be used to hold alternative write strategies or other parameters.
Example for High-speed write strategy parameters
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 EI block:

%ﬁ. /I82004/051 727
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paraneters for an alternative wite strategy, e.g. for
Hi gh- Speed recordi ng, or other advanced paraneters.

woheospresence of an Extended | nformation bl ockpPenaBioobesi727

indicated by a bit in byte . Byte (64 + ix32) Extended

| PHNIco3@t7i8on bl ock i version nunber indicates the

version and identifies the definitions of the datpc'gyr)l%%%04/051727
bytes (64 + ix32) to (95 + ix&%2). A disc can have

several Extended Information bl ocks of which the bl ock

ver si on nuirb@2smeamabe 63,ems ss.2a8=1r iz @R €59 hay ent .

i,V not .acguai nted with the specific block version
R R R e S ST
advanced pas @b (Ginimurt fecediby vetouite ak ok @riobd + Maximum
bl ock. If rtclgredibl 805 ersion nunber is set to 255, the
rel at ed EXtend&d I ’fiformation block is not an
i Bytte@ye ndentestrivalcind letito (80)cont i nuati on of the preceding

l. t] { . if 32 bytes are
TRERPR bR sn il hRBERRE | T es (65
iYBBR: to PP+ | x32) these bytes can be used to hold
Ayle@onat i we i te strategies or other paraneters.

Exanpl e for Hi gh-speed wite strategy paranmeters Byte
:byw%o OO(TiOPi(ﬁ‘giﬁé%t"i‘lf?giu@ét’féﬁ%%?f nformation block 0 is
ireuse. Bytkd B rirst AQQAAG O} Bfgat i ng bl ock versi on
#é,! for which bytes 65 to 95 have the follow ng

®rirng: ByPeBEsPulsediaiohum r ecor di ng vel ocity for the
PetedBet er THethst bilsddatasiodEl bl ock: PHNLO3 8
PCT/ | B2004/ 0517 13 n.x.0,25 ms, (max < 63,75 ms =
gysgt = 1?%%2%%%5@%81%“’ g268 © M ni mum recor di ng
\beted6i ty WDtop (3¢ fipagusiBh@timSRF chB3t his El bl ock: n x

ms, .0 mum recor,din elocity is allowed to be
(:%ytzenggi rrumd?feycl%rpgflg%lﬁa \lllgleg%elcf’%c\{’%@g’ép%_?}: reserved and
dte 770 ( 00YleByttpelsEigading edgeranention for pset f or nmaxi num

Lee8gdi Ng el Gl ¥ 68: PIND byte 69: btarget byte
781? Tt op fej{L] %Prsettg)é%(ﬁse duration for cm >4 byte 71:

| Pyis g9y =3) IEerestanghedt 960Qur ati on for cm =3

byte 80: reserved and set to (00)

byte 81: reserved and set to (00)

Byte 82 to 95 : parameter set for minimum recording velocity
byte 82: PIND

byte 83: Ptarget

byte 84: Ttop (24) first pulse duration for cm >4

byte 85: Ttop (=3) first pulse duration for cm =3

byte 86: Tmp multi pulse duration

byte 87: Tlp last pulse duration

byte 88: dTtop (24) 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 72: Tnp multi pul se duration byte 73: Tip | ast
pul se duration byte 74: dTtop (>4) first pul se |ead

woiows/ep172cm >4 byte 75: dTtop (=3) first pul secraBmo4/051727
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time for cm=3 byte 76: dTle 1st pul se | eadi ng edge

comxewti@n for ps =3 byte 77: dTle 1st pul se leag"g:?ﬂﬁ2804/051727

edge correction for ps =4 byte 78. reserved and

(00) byte 79: reserved and sej, to (00) byte 80:

reserved and set to (00) byte 81: reserved and set to
(@@394Byter&2rvfe@arﬁ5et:to(may ameter set for mninum

recordi ng vel o 82: PIND byte 83: btarget byte
8 :e§|5t op (gﬁﬁvef §ft%{9§%e duration for cm >4 byte 85:
Ttop (=3) Theimsticaforitasde tuplatentehby wmgone o3ndyy byesd the Physical
oo Bt led TP el by e a8 fe L 4 i
bipt the g@icaldqoorsirarieByn Whiehsthe lp@lp%@ iyt time for cm =3

byte 90: G} fie bffereRilSE vdIRARAL ﬁﬁer@lg%lté:ﬁra{eﬁgst dr95bt1§n‘3f ARS for
=3 byte 91: dTle 1st pulse | eading edge correction for

pane -vgltqg\sptogt}g@fferpgé’mtq,sér@tegwa%‘%q app ab]go‘) todndieate for the
r @FEEM QditeARbeiBelhd QrifeQRAEIIM HBILHIS isRERS 4 B200 4 @R 4B Girite
14 bé%e 94: reserved and set to (00) byte 95: reserved

affP¥6t to (00) The indicator can be inplemented by
usi ng one Bk 7descridy tlfesfeloéltyt(rﬁq)opﬂimésirmitleﬁ)or mat

i nformati on bytes The.,val t hese b i ndi cat es
how opti mal the C&ir | tg(ﬁ)étd?cé’ eesz'for 1X(re erenc?%e opti cal

record carrier on V\hDUthtCWESfOn@IXcator is stored. For
the diff ergins, (y\@elsérﬁ)e 109%1{6 s@? g?l(&ft 6f f%ﬂttm\ﬁm, Ja?e) %;I)ptli;s

strategles are optim one wite ve

different witestrabldi W8l gdriViiaragplivaltbl e. A way to
i ndicate for the di fﬁ@oewg“g/rabl;h@abyeel OCI ty what wite '

\?\;H qaetécen e WIhl%h 9 oc|1t|y ?sao?)‘lur?lallats eaE:l?ve osc1tya a byte per L/elocrcy is afdgerd each
Bits 7..4 describe the velocity ‘
e.g. 0001 decodes for 1X (reference velocity)
0111decodes for 7X
- Bits 3..0 describe which velocity applies
e.g 0100: WS3 is optimal
1000: WS4 is optimal
In step 1 (100) of Fig. 5 the write strategies contained in the optical record
carrier which can be applied by the method are determined. In step 2 (101) the indicators of
the applicable write strategies are read. Subsequently, in step 3 (102), the most optimal write
strategy is determined. For instance, the write strategy with the highest indicator is the most
optimal one. Of course, the write velocity is also taken into account, i.e. only the write
strategies which are applicable for the write velocity at which the information shouid be
written are taken into account. Finally, in step 4 (103), the pits and lands are formed by

controlling the radiation source with the determined optimal write strategy.



velocity: - Bits 7..4 describe the velocity (16
possi bl e velocities) e.g. 0001 decodes for X

wonrefsanernee vel ocity) 0llldecodes for7X Bits 3PCU/IB2004/051727
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descri be which wite strategy (out of four in this

lies e.g. :Wand W53 are applicable 100
ﬁ%ﬁgﬁgﬁﬁgable To descrlbe whi ch velocity is optlﬁﬁﬂwgﬁmm5w27
each velocity a byte per velogity is added: Bits 7..
describe the velocity e.g. 0001 decodes for (reference
V@¢&5Q§y) Ollldecodes for7X - Bits 3..0 describe which
velocity applies e.g. 0100: W53 is optinmal 1000: W54
is optimal In step 1 (100) of Fig. 5 the wite
strategies contained in the optical record carrier
whi ch can be applied by the nethod are determned. In
step 2 (101) the indicators of the applicable wite
strategies are read. Subseq uentl¥ step &%&g&
the most dBrIpHedl regetl carigrreeqdingymettiod dot fosmipe iy 5 by
| EoatrSAneEs radlg’[ﬁ)n‘MdrdeQO 8ikdcod R@iytiodbedin bﬂ‘ﬂ@a hb(gﬁl6§§urface of an optical
indicator js t O course, the

wiePrd carangly ‘?i}hqd§°‘3¥’réséng{) Q%é??s f’ﬁt o account, i.e. only
the wi t e r8dding taegitesraagy Sém ateeptaaapbcoubcbtrer Which ¢dmprises at

. ich the informati on shoul d be
meF% Wré? s%ra{ 11%5 an&l\h

en into account. Finally, in step
(10 3) t h efoppiingsthepits ahdlands bacentiollingrihg ragiptienigrice Mth ng read
t? tion source with the determned optimal wite
rateg “PHNL031178 PCT/ | B2004/ 051727 _15 CLAIgE . . An
optical  regsrein thamethed fuptles spmerisgg 2i5isP REerBining ghigh gfthe at

Pichst vt \hitk 3REBiedPN tHeQMYst Ghilnkinge By fe&ﬂﬁgﬁ&xllmﬁbaﬁwr&enttoﬁ the
direct a radiation bea ur.f ac

0, a recor
AT S R e e R e
sthepls @l thel@adi ng a wite strategy fromthe optical
record carrier which conprises at least two wite
strategies, and formng the pits and |ands by

control | i n@n ¢rttienl reciidztriones saured én ddimH, vheeein ‘élaﬁldwﬂot farther

2 B LS8 rPcadic bn
#ndggt?sgi%{ rvﬁhln ! ﬁtrdngv\ﬂ: \L{]}@ t?fégﬁ:g gre%l‘é@etnla@ for £ IpH T
which the indicator is stored and wherein the method is capable of determining which of the

write strategies can be applied by the method and wherein the method determines from the
applicable write strategies which is the most optimal one, the method thereby using the order

of preference indicated by the indicator.

3. An optical record carrier recording method as claimed in claim 1 or 2, wherein
the method concludes from a sequential order in which the at least two write strategies are

stored on the optical record carrier which write strategy is the most optimal one.

4. An optical record carrier recording method as claimed in claim 1 or 2, wherein
the method determines the most optimal write strategy by reading additional information

stored the optical record carrier.



| east two wite strategies is the nost optimal one by
readi ng an indication present on the optical record

woanesices472and wherein the nmet hod uses t he nost popaBIoad/051727
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wite strategy to formthe pits and the lands. 2. An

gecord carrier as clainmed in claim1l, wh
the indicator further indicates in which order t%é‘?)lE&OOMOSWZ?
wite strategies are preferreg for the optical record
carrier on which the indicator is stored and wherein

the methody o?)tlé:a@%&h @agﬁér r@t@fdﬁfggﬁdéﬂoﬂ @s oMiinednin@fairk MBvherein the
wite strategies can be a | e t t hod and .
W ek e ORI BEERTPR & T TG ABpP A ¢ eat-i
Wednb 6f 164 b8 8 cfirch i s the nost optinal one, the

met hod t hereby using the order of preference indicated
by the indicator. 3. An optical record carrier

recordin g Al’edphml reasrd crdérmedrding nodtteid as daimed 2 clajgh drvdiergin the
t Wgthgf rea? gn Cd%{’uonallI V\f‘g %onEa r{gri & tﬁee\gHt% %&t%kes %Qﬁ‘ 5dd1tﬂ)nmlyﬁh

ategl es ar stored on
ofdséribes a wret@ oelobity dorrvihish thehirishstutey eande prpligdgndi V§16116Wéhe method

MRS ﬂgﬁtdhﬁalal ﬁf(‘)ﬁnati%n bf\‘la(ﬁﬁ’é énccﬁhltl&ﬁplﬁf & ve@ %ﬂtaﬁﬁed 1n the wr1te

recor as c in cl a|n112£$ %

{ $etesies ojeh ’G@P*’éﬁrﬁrﬁ thewrite FEaiosy &t thepest priimalpnedey thaf Wﬁfeé’ﬁ'fi"‘ty

by reading additional information stored the optica

record carrier,. PHNL031178 PCT/ 1 B2 4/05172@3? . 5. Am.th

optical retmRRicH P GRTIFEOBPHINGGT [FAY NG AE SR ad iy the

Cb}ﬁicﬂnr&ord\/&h@éﬁhﬁhet beenpiiedshan thdtcethnsviidhef thel di ledstma write strategies
formatian fron1|n a Control Data Zone present in a

I@éﬁ”?ﬁt gﬁ@‘@? the optical record carrier. 6. An

optical record carrier recording nethod as clained in

c % aim4, whe 5p?1ﬁ2ﬂ rdchi HBENR GIa{nﬁeﬁ‘ﬂﬁclﬁx‘ﬂ 7at‘ﬂg inﬁic&&%rﬂh:y {n8icates

cont ai ned in e Wwite strategi es addi t.i onal
bintvehighensder th avitesstrpipgiesara Rapieresds ﬂrxecﬁphwhree?fdf%erwwﬂl@h the
&ﬁgh&ggﬁ&@@ be applied and mhereln the nmethod reads

e additional information by reading an additiona
blt or byte contained in the wite strategies which
i pdi cat es A oftioa rebbidtcerrisit 45 alaiﬁgayl in daitolTeor ﬁp&l‘tereu}m dequehtial order

gglre\?z}];@{th%% ﬁﬁtﬁ?t :{\\%(? %Igte theatﬁ%geieg ; sttored on the %g& f {J cea%%g gldlcate
wWhaick wfitetshietegypid the mbst ogtomal doecar ri er furt her conprlses
an indication which of the at least two wite
strategies is the nost optinmal one. 8. An optical
réeord carAn enticalgecotdspmigtpsiclaingadan ehim, 7 or Bewherrdn aditignal

T Yl hGho sfbgéd%ﬁﬁlﬁ%pﬁﬁl bYr & Bar@dr SHRfcatbN@niVM Wik stdidg isQBH 1865t
are preferred for the optical record carrier on which
t Retimah@iccat or is stored. 9. An optical record carrier
as claimed in claim?7 or 8, wherein a sequential order

in which the at |east st r.at a t or ed
odlthe o pt Ap gl?tlcialé%ca{dcfar&g{, ?S\A%Pm’j%ﬁ ?1%1 lggwherem e adelitionsl

information is stored in a Control Data Zone present in a lead-in zone of the optical record

carrier.

12. An optical record carrier as claimed in claim 10, wherein the write strategies
contain an additional byte describing a write velocity for which the write strategy can be
applied and an additional bit or byte indicating if the write strategy is the most optimal one

for that write velocity.



which wite strategy is the nost optiml one. 10. An
optical record carrier as clained in claim7 or 8,

wohersaze7addi ti onal information stored on the eETiBA0N4/051727
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record carrier indicates which wite strategy is the
nEst@piignal one. 11. An optical record carrier @as—,5o004/051727
claimed in claim10, wherein the additional PeT !
information is stored in a Coptrol Data Zone present

in a lead-in zone of the optical record carrier. 12.

An optical record carrier as clained in claiml1l0,

wherein the w.i rat.e ddi ti anal
ol & doser i Soqp PeuS e ern g PR AheRRe o R prgees
swoaﬁﬁggnablazm lviereip pich bgke mald:amnfoa@l driteivelneity vidiith of the oyitee

catin |f LR t
ctteeF o mirsiepplel ot fobe SHLATRY s BE PR o RS colfRk urvr
ROTpHB2 60445050 TidtherlapditiGnal Meswmm bytglindicatiugr for awiite velpcity gvhich
clapest &y Whhings, conprising at |east two
%tgﬂlltl o%g t lf é?e\]/{ﬁ)grggl n each byte indicates for a
wite velocity which of the wite strategies may be

appl i ed f okn dpP@hrud¥orl \W@tlﬂéﬁﬂlf@ﬁﬂahyn @AM opheredort daﬁﬁr compnsmg
optical record carrier furt %n;)l‘l ses at

further addii’ Bwarfer 6?’?@&“%%@ o S Y BT B“’ ? g %Pto 2
Wetdr@iny Qhrfaed df yhewhticalre@td dareerwr i t e strategies is the
ITTEfStO r ?Tg: : ror%&lldfng néeans]oior reas al’llg uggrgnga?%n S?OI‘GCP on t¥\gdptt1!> gecord C&I}]I’Igler
a Wwite heawritt byad gcmtrekieatforwgntallmameamt@wad)wtm ‘amg strategy,
di recting i hApPE ) the SHELSAS Beif capliffe of
opti cal cd; gggggrﬁ%g%&lr%éad&g rgtpreare}?%?s rgaé?a?})g °°
|W@mﬁﬁﬂﬁtmﬁhoépéﬁle@ﬁthﬁﬁ’émé?dttP al record carrier, a
wite head controller for controlling the wite head
wWth a wite strategy, a processor for controlling the
apparatus, the processor being capable of carrying out
the method of one of the clains 1 to 6.



