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12 JUN WO 2005/ 017879 PCT 04/00 0 g 2006 1 Recordin

Medi um  Met hod of Configuring Control |nfornmation ‘?2 JUN 2006

- WEHPHRKT8T9 Recordi ng and Reproduci ng Met hod UsiPRE/KRI804/002038
Sane, and Apparatus Thereofl 5 Technical Field The
present invention relates to recording nedia, and nore
particularly, to a nethod of recording disc contro
informati on on a rec@Raabdiagdédiaal, di sc i ncl udi ng at
| east one recording layer, in which wite strategy

I nformat i I S i¢l uded. wi thin.the recorded disc 10

control in g}oﬁaqﬂg%%{jggﬁwgt(go ,'fl%gor&a%’roé‘c Creyenly dat a

using the disc control information recorded in a

speci f i Reesrelingind ReproducingaVethodUsiag kh i Sfie, and

Background Art A high density optical recording

medi um known as HD- DVD, i i dely used to record and.

15 store hi gh-defi ni téwr@?@\gtgﬂﬁg% and high-quality

audi o data. The Blu-ray disc represents next-

generati on HD-DVD technol ogy. Technol ogi cal

specifications are now being established for the

I | .standardi zati on of the Blu-ray disc, including

T“h"g‘fagrk@eﬂds are for the wite-once Blu-ray disc (BD WO).

Meanwhile, a rewitable Blu-ray disc, known as the
The pleseipiaoehin Rfatane Reordie meedi, SaldSARE paftiedlaflyb e 20method of

conpati ble with BD-RE di scs expected to have higher
recqrding velocities, i.e., the 2x-speed  BD RE and
recordpg, gﬁ‘a. c f9 OBt # gReorHable nonfisal dissr tickgling at least one

velocity are also in progress. Efficient solutions

recordin@r | IR GnYICH RritE Striie@l ihRERLGON S YRR Wi i
%?gﬁ?%gnsi ty optical o?uggc 12 JUN 2006 ¥ith fhe recorded dise

a

control information, and to method of recording data using the disc control information

recorded in a specific area of the recordable optical disc.

Background Art

A high density optical recording medium, known as HD-DVD, is widely used to record and.
- store high-definition video data and high-quality audio data. The Blu-ray disc represents nexi-
generation HD-DVD technology.

Technological specifications are now being established for the global standardization of the

Blu-ray disc, including standards are for the write-once Blu-ray disc (BD-WQ). Meanwhile, a
rewritable Blu-ray disc, known as the 1x-speed BD-RE and now being discussed, should bé
compatible with BD-RE discs expected to have higher recording velocities, i.e., the 2x-speed
BD—RE and beyond. BD-WO specifications for high recording velocity are also in progress.

Efficient solutions for coping with the high recording velocity of a high-density optical disc
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WD 2005/ 017879 PCT/ KR2004/ 002038 2 are urgently
needed, and the specifications established should 12 JUN 2006
WERMYH$M0t ual conpatibility. Disclosure of | nPERKRIA04/002038
Accordingly, the present invention is directed to a
di sc control information recording nmethod 5 that
substantially obviates one or nore problens due to
are urgéntiy tnaédednandathed spécifacivians exprdishdd shbald dnelra twegtuslrdomphtibility.
obj ect of the present invention is to provide a nethod
of recording disc control information corresponding
to high witing speed, by which wite strategy
information is included within disc control
DiscldsafosfTavétionor er ecorded on a recordi ng medi um and by
whi ch 10 recordi ng on and reproducing .fromthe
Accorfipgh), Hefed e L SN &%@{g@’éﬁ%‘%ﬁ%&ed D alion Scosing method
invention is to provide a data structure for
that sut@Rhtigllyr dbvgated e of Mdkd PlobiedsQiueBb i[iitatiORS bhe disalBedoes of the
of the present invention is to provide a nethod of
ecordi ng disc control 15 information which includes
reIatecL\ﬁrp.t e strategy information for coping with high
witing speeds, to achieve conpatibility between

An objbdCoP FRL Prds8R0iiflieRfonBE | 8- provRIENE T meRbE Cds %mgdlﬁg disc control

present invention is to provide a recordi ng nedi um
. recording and reproducing nethod, and apparatus . L
informatipn gpITespoBdingste ﬁaghhwrlh@g &pRsdle byi \gbwbow&‘o ptrategy information is
informati on recording nmethods. 20 Additi onal
includ B ARABES coRRlI ARl maR phe ol ortls rh e P KRR by which
follows and in part will beconme apparent to those
recordingy i and r igprasiupinglfriom ithe rechulieg medbon estahbt merfosmedbased on

the following or nmay be | earned from practice of the

record%?%‘%ﬁ%}% 28[3ng 2006 WO 2005/017879

Another object of the present invention is to provide a data structure for configuring disc

contro] information.

Another object of the present invention is to provide a method of recording disc control
information which includes write strategy information for coping with high writing speeds, to
achieve compatibility between like-based recording media.

Another object of the present invention is to provide a recording medium, recording and
reproducing method, and apparatus suitable for use with the above disc control infbrmation

recording methods.

Additional advantages, objects, and features of the invention will be set forth in part in the

| description which follows and in part will become apparent to those having ordinary skill in

the art upon examination of the following or may be learned from practice of the invention.
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3 The objectives and ot her advantages of the invention

may be realized and attained by the structure 12 JUN 2006

Wo00/€E878r | y pointed out in the witten descr POTIKR2004/002038
and clainms hereof as well a8 the appended draw ngs.
To achi eve these objects and other advantages and in
accordance with the purpose of the 5 invention, as

The objeefetsethdadtbeDidadiaged 65 @lel MOhtIAr @by bededldied and attained by the

structure of a control information for use with a

recordi medi um haying at | east .one recqrding | ayer,
structigg MCHEI%H@J%E@ OBt in thgr et ‘?%?Fll?th)@l g ‘ﬁ@“%?t hgrgofsgs well as the
one information unit for a witing speed and recording
appenli@y@bwinggharacterized in that the information unit
includes wite strategy paraneters for first wite
strategy type to be used for the witing speed and
To achigye these gbjesisernd gfhey adypntages pnd dn aggordance (with the pypose of the
type is one of a plurality of wite strategy types
inveniPhé &AM Bed shd lgi‘_%acﬂ? RsMbkd hB8irS RE8H sudPfrd SELEERA information
layer, and the first wite strategy type is mandatory
type to be used necessarily for at l|east the specific
for usgywith pgeepsdiag mediumphasing pllpastygne 1geerding lager, ekeseindhe control
a preference anong the plurality of wite strategy
- L1 | .
inforris B8 ncifng FEfaR O oRmBRlT wih o A S FRENBRL And rocording layer
i nvention, an optical recording nmedi umincludes the
characgasized dn that e infatmationbynit insluiles avrige stretegy eardmmetensooh dirst write
aspect of the present invention, a recording nethod

j of readi e ' :
sy U B SHEP T A S SR Bl ROET SRl 0 Byt e
unit for a witing speed and recording | ayer,
strategyHgpesis toae iof e gluralityhsftwitifestratefp types applicablietto itine samiewriting speed
wite 20 strategy paraneters for first wite strategy

and ropofie 1k ef VRS Pl i Sl DB PRGY: RS ETRE W ngpessasity
a plurality of wite strategy types applicable to the

for at feasethevishédifig wattiag spadd of @ gesfeirad) tylpa ydetermamd based folnras preference
wite strategy type is 12 JUN 2006 WD 2005/017879

amongF> e {Jﬁrlr\;?l%cr) g% \%%%eost%gategy types applicable to the same writing speed and recording

layer.

In another aspect of the present invention, an optical recording medium includes the control
information by the data structure.

In another aspect of the present invention, a recording method includes s-teps of reading a
control information, the control information including at least one information unit for a
writing speed and recording layer, characterized in that the hﬁormaﬁon unit includes write
strategy patameters for first write strategy type to be used for the writing speed and recording
layer, wherein the first write strategy type is one of a plurality of write Strategy types

applicable to the same writing speed and recording layer, and the first write strategy type is
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4 mandatory type to be used necessarily for at |east

the specific witing speed or a preferred type 12 JUN 2006

W08 Hi78%d based on a preference anong the pl BCATKR2004/002038
of wite strategy types. applicable to the sane
witing speed and recording |ayer; and recordi ng data
on a specific recording l|ayer at a specific witing
mand@;&@e(ﬁp@@ﬁﬁg uSét h&Rssalily Gasdt 1€43€ tHenpetifiet wating 6pded & d Preferred
anot her aspect of the present invention, A recording
met hod i ncludes steps of readin .. caontol .
type deferraingd oSS, o BreSaRRGeAmOngr Bp BRIRISH Of felte ey fynes-applicable
information unit for a witing speed and recording
to thel RAUR! witlibly SHLANGHd RESANTR 1a9er; Whd redopding HRts oA WetificN@cording
speed an recordi ng layer, characterized in that the
first information unit includes wite strategy
layer g aisperibie waiting spgadrhased g1 the atlepstopginfexmationdinile ysed
for the witing speed and recording |ayer, 10 wherein
In andth dspéct of Wid pRs&tNiAt@HYn! XABcdAindNBeBbd dndthdsadibdsYofeading a
wite strategy types applicable to the sane witing
speed and recording |layer, and the first wite ..
controd infarragiion; e confretainfumgtion dycleding dirgeinferaption unit for a writing
necessarily for at |least the specific witing speed or '
r red i : I &fngt
speed Bl LG 1Ay 0 ind SR DEGmaB8 A bct s Skt Siffag pged and
to the same witing speed and recording |ayer, and,
recorditige layer othirackdrizedeini Siat (the tfirsto informativanenilr includes sprite ostrategy
15 and recording layer includes wite strategy

pc RS A3 T 0 SEREd lent ves

wite strategy type is an optionally or alternative
whereinythe firss write sopiegy tiglel iy one ofih phurality iof eirjte fstrategy typeaspplicable to
the sane witing speed; and recording data on a

e RS RS A o RRF VS 54 O Mo o

first information unit and the second i nfornation

to be twed tnecedBarilp fanad least the ppifioivriting spectisems profeoreett type, determined
an optical disc conprising at |east one recording

. based lpgzlag% %gﬁ%?%g%q\{é?eogluﬁﬁg ré) %gds%’rgfe%ga@gesaapplicable to the same

characterized in that a plurality of disc infornations

writin@§Red adfderlivg laler ahd theFesnddafodaetia et fokahe ke Ghiing speed
2005/ 017879 PCT/ YCR2004/ 002038

‘and recording layer includes write strategy parameters for second write strategy type different

' from the first write strategy type, wherein the second write sirategy type is an optionally or

alternative type to use optionally or alternatively for at least the same writing speed; and

recording data on a specific recording layer at a specific writing speed based on at least one

-information unit among the first information unit and the second information unit.

In another aspect of the present invention, an optical disc comprising at least one recording

-.layer provided with a recordable area and a recording-disabled or prerecorded area is

characterized in that a plurality of disc informations are recorded within the prerecorded area,
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a plurality of the disc informations are arranged in a

specific order per a witing speed and per the 12 JUN 2006

WO di7$7d | ayer, at |east one of a plurality ®CTHRI004/062638
disc informations is recordéd for a sane witing
speed and recording |layer according to a wite
strategy type, and a preferred W5 information decided
a plurlity af thefliscoinfrmatiomedre hfangRd 9h 8 8pedific 8rdbf ¥ita WABN®Spedd and per
plurality of the di sc 5 |nformat|ons recorded for the
I.n apot her

the retggglg\gﬁg;’ t,l nﬁ%asgeed r ¢ g i:}}n?g 1% matigns g tegorded for a same

recordi ng nmet hod i ncl udes the steps of if an optical

writingispéednand F@oﬁim% @RSt aOUtRdihe a6 vt kumBsy kybel 8Ad @dpreferred WS
reading a plurality of disc control informtions ‘and

reading . tpo store wite strategy paranmeters fittin
informaipp deig ?fgmr?gl ORfiongl Mansh iscicorded e drons e of asplerplisy ofthe dise
plurality of .the disc control informations wherein a

informbtoRd ebadkd forQﬁe $he kg GRBY Eﬁ’&récﬂfcﬂ’ﬁ%:ﬁﬁélons are
arranged within a rmnagement area of the optical disc
in a specific order per a witing speed and recording

In anofhgy aspegiRf thppreser ingentiemgn optisalghiscarecqrringanethod gicludes the steps
disc informations is recorded according to a wite

t r [ ' :

of if aﬁ 2%29 %Sé; %er o{r&r%le%gty %gg?%:giéﬁrlia% !eg@% %ﬁg@&da?%dh%c@ﬁﬁkﬂﬂy of disc
record| ng layer at a specific witing speed by

contro} gHfermations and treasding s stotnwarigd stratézyr parainetess figtingaa corresponding
specific witing 15 speed and recordl ng | ayer anong a _

I f r

mtm%kﬂér 4 rlf %éran‘git?%n&%%c?qc}ﬂ pr e err e‘“gﬁ‘%i@f&%&d& : wherem a
therein anong the correspondlng di sc i nformations

pluralifyraftthe dist caitto} informativet breerarespet within 4 ienggeseanarea of the optmal
|nvent|on a recordlng nethod i ncl udes steps of

cont |nfor he,contr
ae i ERERE, o R iy 34 PRPEAEIFER S hereiy ateast ne ofa
Iovver 20 witing speed and a recording |ayer,
pluralityhafi the tdésc infetmiatiohh it rebdrded acirding fto raratiteostrasyyt type for a same
includes wite strategy paraneters for first wite

stra be used.for the w.iting speed and ..
writing;qpe Sk asep b Byt eronmmer eotiaing giba SRRt agonglaver at
is one of a plurality of wite strategy 12 JUN 2006 WO
a speciZid Obitp/ Sped Ry TeHdRAAS 46 @R 8188 coftrol informations for a specific writing
speed and recording layer among a plurality of the stored disc informations using the disc

information including a preferred write strategy therein among the corresponding disc

- informations preferentially.

In another aspect of the present invention, a recording method includes steps of reading a
control information, the control information including first information unit for a lower
writing speed and a recording layer, characterized in that the first information unit includes
write strategy parameters for first write strategy type to be used for the writing speed and

recording layer, wherein the first write strategy type is one of a plurality of write strategy



10

15

20

types applicable to the sane witing speed and

recording |layer, and the first wite strategy type 12 JUN 2006

Woet0i5e1387% t ype to be used necessarily for at PERSIR20KN02038
specific witing speed or a6 preferred type determ ned
based on a preference anong the plurality of wite
strategy types applicable to the same witing speed

types apylicablean the gatha yeltingaspded 8AD Behotdihe T4yRE, L1 1B 'ﬁrstf Witedstrategy
5 higher witing speed and the sane recor di ng ayer

the second infoymation unit,_includes wite  strat

type Iwaalﬁ@‘io@f &Reoto f‘eH%ﬁﬁidnww@ysfqraﬁtelﬁﬁstt%épqceﬁqo@ma@goﬁpeed or a
for the higher witing speed and the same recording

prefeﬂea pe d¥BRAIAED bARE chOL pREErYAde SnGly Mk kbR Wil sthgy types

hi gher witing speed 1s the sane as the first wite

strategy type .Qr a w.ite strategiy type different than

applicglie 19 fHsanty prigne speedandyreeordiag lavrr ebseopnd infopmation unit for a
strategy type for the higher witing speed is

hi gherm Se¥d kP theEme Qe&%ﬂg echGRE ?e%%ﬁ& kfofn®tioRtunk§AShdes write
the higher witing speed or "a prefe type
determ ned based on a preference anong the plurality

strategyfpaygpaters ox secenfl wrilgirtegy iy peciodhecused fetbe highgewriting speed and
witing speed and the sane recording |ayer; and

the sl ARRD LR} TR URARE N friE Rkl Wn; MY The Blghefuriting specd
informati on unit anong the first and second

is the sanfecasrthe figsh vaite ssategyStypm onavirhie siratsgietype diffarers tharethe dirst write
i nvention, a recording apparatus includes a controller

matcg&qg%r’ gﬁ&] re:%%rsg l?:eeé %gf orm n%%;a r ecog gPeed is puandafory type

on the generated recordi ng conmand, by readlng a
to be wsedtneotssanifyaiormat ieast, the Hégheo nviriting speeﬁmrrmpﬁeﬁnred type determined
i ncl udi ng at | east one information unit for a witing

eed recordi | a , cCharacterized in.th th .
based FRECHeRMGk TR B ARy of FRE BEERL % aPaliidbls b e nigher
for first wite 20 strategy type to be used for the
writingpetd agl thpsatle ardrdiagyel; agd teeyrling Mg be aspédific facosling layer at
wite strategytypeis one of a plurality of wite

a specilis iR, SORA oty Bp & e?ﬁém%?@%ewwﬁ%h&b&g@ﬁ gl second

is mandatory type to be used necessarily 12 JUN 2006
informMrAgfie/ 017879 PCT/ KR2004/ 002038 7

In another aspect of the present invention, a recording apparatus includes a controller for
generating a recording command; and a recorder/reproducer for performing a recording, based
on the generated recording command, by reading a confrol information, the control
information including at least one information unit for a writing speed and recording layer,
characterized in that the information unit includes write strategy parameters for first write
strategy type to be used for the writing speed and recording layer, wherein the. first write

strategy type is one of a plurality of write strategy types applicable to the same writing speed

and recording layer, and the first write strategy type is mandatory type to be used necessarily
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for at least the specific witing speed or a preferred

ype determ ned based on a preference anong the 12 JUN 2006

t
WO 2GPH178%? of write strategy types applicabl e PETHER2004/002038
same witing speed and recofding layer. It is to be
under stood that both the foregoing general description
and the followng detailed 5 description of the
for atgeast thet spepifienyritimg speed ex enpbfermed appk dotpintined bissd amda preference
are intended to provide further explanation of the

' %nsi %ggla' . Brief Description of,Draw ngs )
amon%_ ﬁl\éé 3 (E:%%panyi i 5&%?%(&5’#? 855‘?@%? f t%ﬁ’@ SEREMTdEE SPS“Fand recording
provi de a Rather understanding of the 10 invention
layer.and are incorporated in and constitute a part of this

application, illustrate enbodinent(s) of the
.. .lpvenkion t.oget h wth the scription, ser to .
1t s 1, Y R BRE B bR tnd TorcBiog doneinl Bfseripfon i fecioliowtng detaled
drawings: FIG | is a diagrarn of a single-layer disc

descriptippl bf ale @rdsentt iwemices ant cieivdati M expibsatory hifd @re intended to
di agram of a dual -1 ayer disc applicable to the present

.Jnvention 15 Fl 3 is.a diagramof a managenent area
prowd\ﬂ%’é‘%@ 85@@%&%@%‘6 HReOREF icg%nﬁén t he present
invention is recorded, illustrating a disc information
recording format; FIGS. 4A-4E are diagrans of a sanple
data structure of disc control information recorded
. .according to a first enbodi nent of the present
Brief Deseripfion of DrpwdngssA and 513 are di agrams of a sanpl e
data structure of disc control information recorded

The actOmp&sahg idPngﬁ(:%, avIR&E aRdineRied itdliTgEHvi@J atfﬂxghé}ﬁﬁﬁ@ﬁ{agging of the

i nventi on; 6A & 613 and F 7 are di agrans

. anot her sanple data structure of disc control _
inventipRf Yrin@fs gAcpeBiedein apd ovanshigite @ waE eBdbisdapplication, illustrate
enbodi ment of the present invention; and 12 JUN 2006

embod)ﬂf%lﬁ@?%foﬂ'lgsﬂl%elﬁgﬁl S?édﬂ%gz\gﬁﬁ th% g‘ﬂg%t nI Serde btl) O%&)lain the

di agram of an optica c recordi reproducin

. . apparatus according t
principle of the invention. In the drawings:

FIG. 1 is a diagram of a single-layer disc applicable to the present invention;

FIG. 2 is a diagram of a dual-layer disc applicable to the present invention;

FIG. 3 is a diagram of a management area where disc control information of the present
inventioq is recorded, illustrating a disc information recording format;

FIGS. 4A-4E are diagrams of a sample data structure of disc control information recorded
according to a first embodiment of the present invention;

FIGS. 5A and 5B are diagrams of a sample data structure of disc control information recorded

according to a second embodiment of the present invention;

FIGS. 6A & 6B and FIG. 7 are diagrams of another sample data structure of disc control

information recorded according to the second embodiment of the present invention; and
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the present invention. Best Mdde for Carrying Qut the
Invention 5 Reference will now be nade in detail to 12 JUN 2006
W98 ¥r red enbodi ments of the present i nveRCIraiR2004/002038
exanpl es of which are illus8rated in the acconpanying
draw ngs. Wierever possible, the sane reference
nunbers will be used throughout the drawings to refer
FIG. § /o atthecksdiagrany ofl ankoptipalidise. refctling &R0 Hegtb @GS Afparatus according to
expl anation, a Blu-ray disc (BD) is taken as an
ex | e of an optical disc according to the present
1bcp“ﬁﬁ®§ﬁ??%WP'Yet, it is apparent that the concept of the
present invention, 10 which is characterized in an
optical disc having its disc control information
recorded thereon, is applicable to

\/ - RW + -R/'+tR and the |ike for exanple in the
Best@@%&mg%&m&%ough terns used in the

present invention are possibly selected fromthe _
Referefibd 40 hbi beV¥Rhde RN ©NBS pre¥@i&l LBhSHmBAS r?%&ﬁé Iﬁtg{n!t liWention,

chosen by the applicant in sone cases so that elr

meani ngs are_explained in detail in the follow ng
exmnp%é)g Mitih &g 1ilysiated in the aceprapanyingidrawingsnihereverpnsriglep the same

understood with the intended neani ngs of the

referel‘g;f@ h%lﬁr%@ﬁﬁﬁh‘llr& dsBd ﬂﬁou@aﬁ?ﬁz@ d?é‘m"ﬁE? totalﬁgér'ttg g{rgssahﬁ%%&@ parts. For

he sinpl e:-nanes of neani ngs
t hemsel ves. First of all, “disc control information
convenjignce exploetion iaoRluofaytdite (3% ntakémes an iesampleaofsamoptical disc
area including various information for disc record
st Rl LREBEAP AR S bR Lol IR ont venion,
desi gnated i nformation provided to 20 a prerecorded
which grebaragterized innalopticabdist badng ésidiss sedtralrisforfratiomratosied thereon,
user by a disc manufacturer. Yet, the disc contro

oIS SR RSEHSERR. Fb B B E S65 mamer

information within the prerecorded or enbossed area

Besides, atthbegtctophe dsedn 2RO0meNT Bik8ntiéh dieldoR4AbI selected from the currently
PCT/ KR2004/ 002038 to the recordable area as well. And,

el o 5 AP KRR o ALy | <BRoR L 25 SR e o that

or "~ physi cal _

- their meanings are explained in detail in the following description. Hence, the present

invention should be understood with the intended meanings of the corresponding terms

chosen by the applicant instead of the simple names or meanings of the terms themselves.

First of all, ‘disc control information’ in the description of the present invention means an
area including various information for disc record playback or information for disc record -
playback. And, the disc control information is commonly designated information provided to
a prerecorded area within a disc or to an embossed area for a disc user by a disc manufacturer.
Yet, the disc control information is provided not only to the prerecorded area but also to a

recordable area. The disc information within the prerecorded or embossed area can be copied
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format information' in DVD-RAM - RW +RW - R/ +R  Hence,

it is apparent that the technical background of thel2 JUN 2006

WO 98878 T9nvention is identically applicabl e t ®CT/KR2004/002038
“physical format informatioA' 5 in
DVD- RAM - RW +RW - R/ +R. For conveni ence of expl anati on,
“disc information (hereinafter abbreviated D)’

totheﬁéebfc%lmsuéwwap Aﬁldcﬂl%?aﬁ:f ald;temgwl sc (BD) is taken
as an exanpl e. FIG 1 FIG are structural

di agranms of optical discs a g to_ the prese . .
For instgpesstthe wlisc ?W%ll%ﬁqmaa@c@r@glﬁg egeﬁﬂp@amam% din, @15 or ‘physical
enough to be the optical disc applicable to the
fonnapfnﬁigﬁ ionlif DYYRRIAMIR WHPR RONGIR, H@ﬁcer RGO LR tHitIBe technical
can be any one of a rewitable optlca dISC a wite-
once optical disc, and the |ike.
backgeound of theapressing irvaniiest is ad@mﬁ@lﬂkanpévéble a@ sPllYﬁlﬁﬁli fegmerigformation’
recordi ng layer according to the present invention.
in D‘Bﬁme/-PRW/ Rk Porl GRHvdeRE RS SxplhRiibA et dfe ?nformatmn
managenent area on an inner 15 circunference area of
an optical disc, whereas a |ead-out area is provided
(hereizafica abbrexiptede DY)’ cortespondingrioqucese of Bhurayedish (RD) e faken as an
of the optical disc. Specifically, a prerecorded area
EanéM] rewitable or wite-once area are separated
om each other within the inner circunference area
of the disc. The prerecorded area is an area (called
FIG. 1’ auadifics Scbrasgactrahdimgemtaafophiasl disesewdyrding totthe pregent dgvention,
manuf acturing the di-sc, whereby a user or systemis

i S GRS RS 0598, G B ARG e prscn

named PIC (permanent information and control data)
inventime Morétner, thd eccdbdmbie diss cani leeahydérscofi mfeswritelile optical disc, a write-
(her einafter 12 JUN 2006 WD 2005/017879
CT/ R2004‘£&Oi% 38 10 called "DI') as information
OHCEOPE o2 t recording is recorded in the PIC
area In a data area, provided are a user data area

FIG. W36 frudhifthl diagadd ofdatiagledaye divcdesimnchespasdiny bgsr according to
the present invention.

Referring to FIG. 1, a lead-in area is provided as a manhagement area on an inner
circumference area of an optical disc, whereas a lead-out area is provided as a management

area on an outer circumference area of the optical disc. Specifically, a prerecorded area and a

" rewritable or write-once area are separated from each other within the inner circumference

area of the disc.

The prerecorded area is an area (called ‘embossed area’) where data was already written in
manﬁfacturing the disc, whereby a user or system is unable to perform data writing on the
prerecorded area at all. In BD-RE/WO, the prerecorded area is named PIC (permanent

information and control data) area. And, the above-described disc information (here_inaﬂer
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| SA and OSA to replace a generated defect area.

Specifically, TDVA (tenporary defect managenent ared? JUN 2006

WR00F/@1F819di ng i nf or mati on of ~defect and gener RCT/KR2604/002038
managenents is provided 5 t® such a wite-once optical
disc as BD-WO. In case of the re-witable BD (BD RE),

TDVMA is unnecessary so that such an area is left as a
called ‘CASMa¥ aFoRhAon rEGGirdd BE 813 rdcbdRY ik dtokdbdgAdige PIT arca.
provide a nmethod of efficiently recording disc
information (DI) as disc control  information rgguic[ed
In a dpigrarese PEVEIGY) a5 BaSH dofa afeqhereiusey fh@ﬂlgilaé% ECiSPRrded ghd spare areas
recordable area. It is apparent that a recording
ISA AR OSA {NrdpliRe P GEREALY WLR! 8Ral SpsliifiéAlyeMDIMALGemporary defect
applied to each Kind of discs. In case of BD- RE/ WO
the PIC area as the prerecorded area is [ecorded by, .
managerpgi k) KergisceTding atieniof defeet and pisaerel mepggemegls is provided
frequency nodul ated signals in the correspondi ng area
r regky R ot ef e Govidta 5
o A O NV0, T ek BE Bl s I IO HBD-R), TOMA
pl ayback. FIG 2 is a diagramof a dual-layer disc
is unniceassary so that suchowr ateaig 1¢thges reserved gRch a recording 15
| ayer starting with a lead-in is naned a first
The s FERY B Hicn MR B B o8 00 HEbr g Sl nformation
Layerl. In the dual-layer disc, the PIC area is
(DI) gsrdisd abattot infomaationrequited| fontbcoudt playtask offa diselinstheipreregorded or
circunference area, and disc information (D) of the

recor R0 g A DETb R o Bud f fimrenty
in FIG 1 or FIG 2. As 20 nentioned in the foregoing

appliedeas @atipkindof didcs niaaase dHBD-RBVGONRIRIE aremahthe prerecorded area is
rearranged |ike the structure of the PIC area in FIG

T A T [ha—
2005/ 017879 PCT/ KR2004/ 002038 2006 11 A rmet hod of

signal§ 9 thegstrieRPorttiing atenf=0¢ Bhiyed badiDhdeoiding kea Rpeific glaybsck method,
expl ained 1n detail as ollows. In BD-RE/WD, " one

| . . . fi
andi C UStigé 1&%}?{5{)‘2 g-g;tnsthgpfgy{;éc@m record unit, Ive

FIG. 2 is a diagram of a dual-layer disc having dual recording layers, in which a recording
layer starting with a lead-in is named a first recording layer Layer0 and a recording layer
ending with a lead-out is named a second recording layer Layerl.

Iﬁ the dual-layer disc, the PIC area is provided to lead-in and lead-out areas of a disc inner
circ@ference area, and disc information (DI) of the same contents is recorded in the PIC area.
FIG. 3 is a structural diagram of a PIC area in the disc shown in FIG. 1 or FIG. 2. As
mentioned in the foregoing description, it means that information can be rearranged like the

structure of the PIC area in FIG. 3 when the entire information within the high frequency

modulated PIC area is acquired.
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clusters gather to construct one fragnment as one upper

record unit, and total five fragnents 5 gather to 12 JUN 2006

WLHR/R17879P| C area. Disc information is recor d@ETIKR2804/002038
front head cluster of a firbt fragnment | FO The disc
information is plurally recorded per recording |ayer
and witing speed permtted by the correspondi ng

A me%til Satortictfing WKt RAGHESA (DI &f MRS PIOD abddClsUgGH2i80P in detail as
hundr ed tmelve bytes. Specifically, disc information
constructed with 112-bytes is called disc information

followWsp| ) frame. Moreover, the sane contents of the disc .
information are repeatedly 10 recorded in each front

In B]j]-R@SdW@ U3hé chidert ti‘é‘pré&its 2 minhRurh RECEMS:, HREhBANed forty-four
enabliAg to cope with |oss of the disc infornmation.
I nformati on representing the correspondln recordlng

clustetsagagier 1 gpairgt Pon espedisasneHPPRF FacPity g diye fragments
wite strategy information corresponding to the

[

gathenVo fol > PRS Gl DS ELRGHOHLL MerdsR e BORF hod luster of a fist
record playback of the 15 correspondi ng opti cal dISC

fragmentdF@Bhheatisminforgation iy piuraliz reqsedaseer wpqording daysr apdpriting speed
recordlng | ayer and per witing speed. Nanely, the

penmgt%]ar Al er ris n%ﬂl%%%ﬁagﬁlﬁ%%d%n%fcﬁ% m\%‘él?ﬁ‘mﬁhgqﬂclhéﬁ one hundred
i nformati on supported by the correspondi ng di sc and

twelvedyiesi Specifivally, edisstinfirmgiion rovstmmtadorwitharid 2ripites is called disc
specifically, in providing specific MW|t|ng speed

for eac t
inforniBR 2D VoreeF Bt S FERF s 886 FRCASRAR 8 rpostedly
case that a plurality of recording |ayers exist in
recordet én ehriasphedll ¢lgstelit aftthe Asstl of thi dragmentsf thereby enabling to cope with
configuration of the disc information (D) relates to
at.of Blu-ray disc 12 JUN 2006 WD 2005/017879
losso% BPAP038 12 (BD). It is al so apparent that a
DVD based di sc nay have a configuration different from
Inforriafien r&REEALEX fleddotREpdHdingCietsrdingSpRe] ffermation representing writing -
SI ze of disc information (DI) corresponds to that of

speed,ragé at{zrgp %%atééé %p?@gfq%géq\l{%}sfm ll% tsft{to; Wéltln speed are recc%ded within

each disc information. Hence, such information is uiilized in record playback of the

corresponding optical disc, thereby enabling to provide optimal write power per recording

' layer and per writing speed.

Namely, the disc information (DI) of the present invention is characterized in providing
specific writing speed information supported by the corresponding disc and associated write -
strategy information, and more specifically, in providing specific writing speed supported for

each recording layer and associated write strategy information via a specified method in case

that a plurality of recording layers exist in the corresponding disc.

And, the specific configuration of the disc information (DI) relates to that of Blu-ray disc
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same recording |layer as one information to provide

once W thout repeating common 5 information, it may 12 JUN 2006

W&h1085/@138%¥onf i gure the wite strategy differi n@CHgER2004/002038
witing speed only in addi¥4ion. Various enbodi nents
for a method of configuring disc information and a
nmet hod of recording specific information and the |ike
(BD). W 1sPilsd dhparent taPh YD YAsACH Haf hala cbefipi@SaN bifferent from the
invention are explained in detail by referring to the
attached draw ngs .as follows. 10 F 4A to 4E are
abovergxplginghstryeturee SRPefAYLYE ik Sire P%%F%ﬂn%@"a@lb gomesppnds to that

di sc according to a first enbodi nent of the present
of BD, RYE A9 s ¢ V\gﬁ‘iv&téhﬂ? @35 Ianre{ %Sr%gaﬁ‘dingfdlééﬁhfo?matmn (D) of the
Strategy types defihn specification is
recor ded on a correspondi ng d| sc |nforrmt|on FI G  4A
same SPRVBING lepeic aptonss pfawpationny aredds wmee nwithey Epeafipg common
optical disc according to a first enbodinent of the
F
o8 3 ey B o B e W Sk By i e pordaifing speed only in
d| sc a record sequence of each disc information is
additieteci ded by a sequence nunber, and the record sequence
is recorded by 1-byte. For i nst ance, the corresponding
: 'n d t
Vanou.:lsn% 5@[’&68@ kG 5 g{hgg n%f Eo(fﬁ?%lﬁg¥ %rsr% Vﬂlsféog%lgtﬁ%ﬁ]e earx}g ng‘:‘n:uﬂ:thod of
in D block fleld and is briefly indicated by " QOCh,
record@ighspeifie, infogiation and #® Hknwithin diseinferbetiontacosrdoiz tothe present
5a' byte is defined in a follow ng manner. First of

al | ,
mventlo&ﬁxe e)ﬂ%aal %d m c[é&agf @alte:fn 1119 Eo {hggtntgéallltgd Vc\lgz%(lfuﬁgé s dfo%s
i nformati on of | x speed of a first recording |ayer
FIGs. YAyter4B are @idgrame afi secdidingl disc infofmativat dfoan epstickP dibtiMccording to a
2006 WD 2005/017879 _ PCT/ KR2004/ 002038 13 wel | as

it e a5 o S SRR By v

well as disc information of 2x speed of the first

types defRd BY Bgpéafi@itiohdy Ric6deddtl a cotOPondimpaiis idfdmmeiion

information as well as disc information of 2x speed of
t he second

. FIG. 4A shows a concept of recording disc information of an optical disc according to a first

embodiment of the present invention.

Referring to FIG. 4A, a plurality of disc informations are recorded within a disc, a record

" sequence of each disc information is decided by a sequence number, and the record sequence

is recorded by 1—byie. For instance, the corresponding information is recorded in 5% byte
within the disc information, which is named ‘DI frame sequence number in DI biock’ field
and is briefly indicated by ‘00h, 01h, 02h, 03h ...".

Namely, the information of the 5™ byte is defined in a following manner. First of all, if the
information of the 5™ byte is ‘00h’, ‘00h’ means I* disc information as well as disc

information of 1x speed of a first recording layer Layer0. ‘0lh’ means 2% disc information as
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recording layer Layer 1. 5 Hence, the disc information

is preferentially arranged in a recording velocity 12 JUN 20086

Wer 290501381 i s then configured in a per recordPCH/HR2PEK002038
order. Yet, this is just exBnplary. On the contrary,
the recording |ayer order can be preferred to the
recording velocity order in configuring disc
well bdied iEsrin@iidSn oFPk 8pedraf aMetdid Btdrdin@Oiyer Wayerl, ‘02h’ means 3™ disc
|nteroperat|ng with recording velocity nmeant by t he
n.is recorded in

corresrz gl |sc i nf rrratlg
1nfon§1'ﬁg%q 79 well as disc %%a oWhet@rs’gfepqug@,layer Layer0. And,
paramet ers' field as L h-111th bytes, within the disc

“03h" AR idpse. infiehatibd @Rt WL GALAiQN infbidtAoBdf 20 s?é@bbf B second
to identify a type or kind of the recorded wri

gq‘ g{ (V\S) recorded in the Lu'.111 h bytes is
recor 1@5 y§elaysilanot her specific area, e.g., area named
"Wite Strategy type' field as Nth byte, within the

Henc)| t8€ dis® ixToidtionns p&?er&ﬁfﬁl&%?fahé@ e lRAMNNG gﬁta \o}‘\ﬂértaﬁd is then

strategy( WE)', a nedium property of are
is _generally nodified by apl ng a | aser beamtothe
Conﬁglﬁéfbrnaﬁm}r |r@g¢éqlmml%w Preas. télalls dnst exemplagy. Qi gheugontrary, the
in FIG 8) to performa recordi ng thereof.

e 41800 . B sl s i

. thereto, and the like. The above-decided various
informpitios. of write strategies are naned "Wite Strategy
(WB)' in general 20 and specific contents recorded

More%ﬁh'tvght@ ?tpaq{f@ W%)lll‘t&%}’gahﬁé yth( %%){dér‘?é ﬁea%ggs n‘te‘ﬂgs by the

informati on used in the present i nventi on neans the
correspnnding disn fiformstionnis i odddd i2 @ GfeciiDa20,058. Daré8 #8med ‘Write Strategy
PCT/ KR2004/ 002038 14 associated with wite strategy

s, g LB PAOIFLS! SuBEaRe, A Ty aRC il Soenistion

i nformati on. Hence, the W i nformati on has an
infornatioheaiblingcoridenity of typi ot kigidn thé) mcafﬂé\iemﬁle&ﬁﬁte@? W Becorded

Type', 'Ws flag' that will be
in the L®~111" bytes is recorded in another specific area, e.g., area named ‘Write Strategy
type’ field as N™ byte, within the disc information.
Considering the meaning of ‘write strategy (WS)’, a medium property of a recording layer is

generally modified by applying a laser beam to the recording layer within an optical disc via a

pickup (“11’ in FIG. 8) to perform a recording thereof. Hence, it should be decided a strength

. (write power) of the laser beam, a time of applying the write power thereto, and the like. The

above-decided various kinds of write strategies are named ‘Write Strategy (WS)’ in general
and specific contents recorded within a specific ‘Write Strategy (WS)’ are named ‘Write

Strategy (WS) parameters’.

Write strategy (WS) information used in the present invention means the entire information
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expl ai ned | ater, and the like as well as the W

paraneters. 5 And, the wite strategy (WB) can be 12 JUN 2006

WQ83/8E879 n vari ous ways. As _a disc tends to BPETHRAN4002038
densified and to run at higher speed, a witing speed,
i.e., disc RPM as well as the nedium property of the
recording layer is considerably affected. Hence, a
assoclidewRE SHHte bieatsyiS(WR). iAnd, TWSUREnSders Adanstiftens\adidispatsific numeric
wite strategies (W5) are explained as follows for
exanple, First of all, there is g system having A
valuef gEuRating W s aniorteot W mferhon Menss: thery afagmation has an
size 10 (n) formed on a recording |layer nedium which
includivey cbﬁceﬁﬁ'df eclutiibglthe bove fdescrbed Vs . Ty de’ 2« WRR{Ikg N Amt will be
alength 7T, it requires 6 pluses to formthe 7T
according . to the (n-1)Ws._In that case, a tine of
explagjggiat% pRcbths like @s piell s fhe WIS neramgteise power is defi ned
by the wite strategy paraneters recorded in the
And, 8 WARPARMAI WSS Can B RESREL 8 varkREOREYsY Asld\GEE tdnds %o be highly
system having a recording pul se having a size
.anpunting to_a half of the recording mark size (n),
densifigd @l toetiin b higher apacd.p whiting\apeed, s disg Ve as wellas the medium
mark has a length 7T, it requires 3 pluses to formthe
i t P [ ' :
propefty of 6 McHpdidy 18k 1 portidetally ol Heng?, H3EMRM coumate systom i
nunbers of pluses are only available. In that case, a
requestpdreA sk, theenaniows ivrite piuateptesdVS) dreoxplained asyollpws fievexemiple.

defined by the wite strategy paraneters recorded in

_ . Cso ind . ' fi .

et 438, S0 B300K o b I T DE 1SGBERLL My v v
may have 20 different val ues each other. Besides, new

(n) fomned en streatrdigp dayet R ivogephible inry Wecaticd p@el) W déordixagple, if a
the different types of wite strategies (W), when

her e exi the vari.oys systens ,of ..the ite stra
mark b Ter@l 71 @S MRS SR 7 aportie o s (BT 1o
- -(WB) differ fromeach 12 JUN 2006 WO 2005/017879
case, PGRAKER 644 AHiR0PHse dbadehtlof verildi piverdn defieddube thd @sits strategy
the wite power according to the wite strategy (W5)
and t he records a result of . the.test in 'W .
paramgigFsFegerded in A6 GpReRPREIAG disp FLfprrasin. Norandlx,Aess i5 & gtem having
disc information and W5 type information in Nth byte.
a recording pulse having a size amounting to a half of the recording mark size (n), which may

be called ‘n/2 WS’. For example, if a mark has a length 7T, it requires 3 pluses to form the 7T

according to the (n-1)WS. That is, a decimal fraction of the result is discarded and the integer

numbers of pluses are only available. In that case, a time of each write pulse or a level of

write power is defined by the write strategy parameters recorded in the corresponding disc
information. The respective write strategy parameters for each write strategy type may have
different values each other. Besides, new write strategies (WS) keep being developed.
Regarding the different types of write strategies (WS), when there exist the various systems of

the write strategy (WS) as parameters applied to the write strategies (WS) differ from each
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If there exist Ntypes of wite strategies (W5), the

identification information allocates a 5 specific 12 JUN 2006

WOoe20%fe78790n val ue to each wite strategy (W5) PCG/KR2004/002038
define as follows. For inst#nce, 0000 0001b' neans
1" W (Wite Strategy-1 or Ws-1). "~ 0000 0010b' neans
2"d W5 (Wite Strategy-2 or Ws-2). ~XXXX X XXXb'
other B 8138 nnl @ ibdeh ﬁle%ts\%%%f McordiNBrdVhe erge gﬁ’&e%y (WS) and then
(W5 e y the

present invention, 1St -1) is defin
above-explained '(n-1) W' and 2"d V\SL&?\éﬂ\S]‘g is . )
recordfirpBut of te(tggton WES paragmetassafigidcof the tbv bytesjwithin the disc
the 'W5 Type' field is set to 0000 0000b', it can be.
inforfgfib &l W8 YEehbRRkioR in RPYd i ¢ W type fails to
exl st as we as W6 paranetérs within disc
information. Nanely, the 'W5 Type' field of the Nth
If thergtexist d-tymes uafi Wrike sirategien (Wimtheoidentiifasian i infprmigtion allocates a
there exists no W5 as well as information designating
. _ , | ' .
specifif St Cvattd 15 o SRR St G ok B 0ALGE, For instance
in 15 which a disc manufacturer selects to record | st
0000/ biseEpns HOM S\EF rifenBirategyst oniegHl p<PO0LOEHbY megns 2" WS (Write
various specifications in recording a wite strategy

s ol P RS b ORGPy
of Nth byte of disc information is 000 0001b" neans

In theljtsenintdBion] )1 & Wa(Wiget s defihedlsy therabeepeaniiined t(o-1)AFS’ and 2
Ws-1 are witten in Wite Strategy paraneters' 20

leld of .Lth- 11 vies. nce, in case that a disc
ws (s e b TR Y B RiR S o Vs (WB-2), 0000
0010b' is witten in the "Wite Strategy Type' field

Moreand, fahaSMypé’i figld g séthe D000 VB0OY’| it daa bar défired tormean that a
12 JUN 2006 WD 2005/ 017879 PCT/ KR2004/ 002038 16 t he

.V -1116" hytes., The ra ers witt ip the Ld.4l
specifi W Re SR P uPLAL NsPURe R AL B{opgaton. Namely, the
according to the wite strategy (W5 type. And, the

‘WS TP SRR BEHHRIN Mbirletrafi theaititiayd ad MW rmidionTRdiedtigathet there exists no

previously determ ned as specified information fitting

the characteristics |
WS as well as information designating the WS type.

FIG. 4B shows an example of recording disc information for a specific write strategy (WS), in
which a disc manufacturer selects to record 1% WS (WS-1) from WSs (write strafegies)
according to various speciﬁc‘ations in recording a writé strategy (W) for 1x speed within i1x
speed disc information of a first recording layer.

Namely, if ‘WS Type’ field of Nt -byte of disc information is ‘000 0001b’ means 1% WS (WS- |
1), parameter values corresponding to the WS-1 are written in ‘Write Strategy parameters’

field of L™~111" bytes.

~ Hence, in case that a disc manufacturer selects to record 2" WS (WS-2), 0000 0010b’ is

written in the “Write Strategy Type’ field and parameters fitting the 27 WS will be written in
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of the disc and will be provided to a disc

manuf acturer or a systemdesigner. 5 FIGs. 4C to 4E12 JUN 2006

WORW/HEei fi c enbodi ments for. a nmethod of rec®CHKRI004/002038
t he above-defined wite st¥ategy (W5 w thin disc
information. FIG 4C and FIG 4D show the nethod that
the wite strategy (W5) is optionally selected to be

the IMe¢ Or'teded Qthetdaarkdibls WRithRGRMEH N8-11aPetytesdfte different values from
recordi’ng vel ocities on manufacturing a disc. And,

d
FI G 4E shows a nethod of recordin revi ousl )
each gthes peROREBE 1P ithewaite srategy (W) e Andyedhtl SBRPORAMEATite strategy
in case of a specific 10 recording velocity. For
' i Bl as specifedfinfoiBl o Hitdnathd ich&racteristics
(wsf %ﬁ%ﬁ%%@%&g}ﬁﬁgy‘g anﬂdéataﬁg ec:ﬂie speed (1X) agﬁtéll 2X
speed (Z'XZa are %gpl ied to each recording |ayer. FIG
of thejdise mrslwilbbecprowided ten dise mpgutestusiior 8 533iF designes ent
record wite strategies (W5) in the entire recording
FIGs 2§ 5n ey Qéecﬁﬁle B0 difolnts 859 Hbthed ¥ LR dihethe dbBle-defined write
I nstance, di'sc |n?ornat|on of 15 I x speed of a first
recording |ayer LayerOis recorded in "OOh' as a disc .
strategm (W Dewithon dissqofommetiom dIG: 4Qnd REG14Dishowethe sredlpd Hat the write

be recorded as a wite strategy (W5). Disc information

f . .
soucly 375, 3P SR o590 o GRoHRg PEL el favers and
recorded as a wite strategy (W5). Disc information of

recordingsyeledliesfont menifactating eabiscdidmg, FIGy4E shewepongthod of recording a
recorded in '02h' and Ist W5 (W5-1) is selected to be

recorded as .a ite t. ' :
previpie PR o, Sy T e alabiBhn! Bimnl) B cpse of & specifc
Layerl is recorded in '03h' and Nth W5 (W5-N) is
recordiig@eloeflyt 0 be recorded as a wite strategy (W5). In
such a case, wite strategy paraneters for 1St W5
(Ws-1), e.g.,,(n:1) wite strateqgy,.type, 0 b
For copRdee 5 aplRach iberisRedth b SR RoatE a el fivdiBhd hat 1x
speed of a first recording |ayer (Layer 0) nay have

speed( 15 @R Dk spaldUeX) hreupplibdto dadh rdeerdiseliyéor 2X speed of
P ﬂg@a fi rs%{ rgcgr)di ng | ayer (Layer 0). FIG 4D shows

FIG. \%E?s{hg\ewg ta(r3 ég%”gij gpgkféi)ugncg %pltiggaﬂtyodilgfgrtelng Pe%lcnl'dy ng?ecgt{geg%es (WS) in the

entire recording layers and at the entire recording velocities. For instance, disc information of
1x speed of a first recording layer Layer0 is recorded in “00h’ as a disc information sequence
and 1% WS (WS-1) is selected to be recorded as a write strategy (WS). Disc information of 1x
speed of a second recording layer Layer] is recorded in ‘01h’ and 27 WS (WS-2) is selected

to be recorded as a write strategy (WS). Disc information of 2x speed of the first recording

 layer Layer0 is recorded in ‘02h’ and 1% WS (WS-1) is selected to be recorded as a write

strategy (WS). And, disc information of 2x speed of the second recording layer Layerl is

| recorded in ‘03h’ and N™ WS (WS-Nj is selected to be recorded as a write strategy (WS). In

such a case, write strategy parameters for 1 WS (WS-1), e.g., (n-1) write strategy type, to be
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whi ch the same type of wite strategy (W5) is applied

to disc information relating to the entire 5 12 JUN 2006

WOSHYHT$Y9 | ayers and recording vel ocities. | nPETEIR2804/002038
case, wite strategy paranet’ers for specific recording
| ayer and/or witing speed may have different val ues
fromthat for other recording I|ayer and/or witing

used E€100sPe08 RE & tfirviSleYordMNaRy et (LEY R OF mdy HaSe W@ chtOval @S din that to
a wite strategy optionally, a disc manufacturer

epables to.  apply. one npst reliable wite strategy
be us?fi@f 2Rpeskofihe p fusiqreqrding dayerdaer Ok dent i cal | y. And,
10 FIG 4D illustrates a case that 1St W5 (W5-1) is
FIG. 4BCsHod@tnbihet RRarRplel dferdbiify 1oNéRIoRENY Sdbord h%i&%tﬁ'f@pﬁ(wsx in
a method of recording a wite strategy (W5) previously
. determned in a mandatory, manner in case of a . .
whick the spme yneaf sy sEatesy 6\‘!53/96 appligd tpdisednformatiagyelatigg)to the entire
optionally in case of a rest recording velocity. :
I L . "
rocor iR yRhs e ol SRR PO e RER Ry prehithrs for speci
met hod is_previously decided by a specified 15 )
recordfeg ilayiep andiergweiting speedemer h@\tenﬁléﬁreéhmlu@sﬂ@m thph fop wihier yecording
record the rest recording velocities except the ix
S0 Ed spel : a high-speed disc, it is
]@ﬁxgﬁgarengﬁ%ﬂg%@{ é‘Feﬂe\fcf:‘ﬂlr'ding vel ocity decided in a
mandat ory manner can be 2x speed, 3x speed, or the
Namdly,kéncadt iseible tosrecardspuaite strdegyi optioaally,a disc mannfachirer enables to
strategy (W5) type mandatory for the | x speed is 1St
(M- | §Gi., i r . i £ st
sty B il e SEUBEPTRIST T, Rl SREHPhafol dficany. Anc
disc 20 information sequence and the ISt W5 (W5-1)
FIG. 4Ib dlisttates a wasetthatril “2%/St(VeSW istrecosdadan dlgpyertinSylisc infarmation.
mandat ory manner. Disc information for 2x speed of the

f.Lrst recordi aver,.is wi.ften.in h' nd,' o3h' . .

FIG. 4f oty % efit’ob ocghashg sl Sty (WEE byeiPlity ifbrmined in
wite strategy (W5 that 12 JUN 2006 WO 2005/017879

mandRGHY B0 & 32038 spddfic arohbingpilocityedd aywriscsirategy. (WS) optionally
Hence, if the wite strategy (W5) type mandatory for
| x speed is . the 2 -2), .Jt 1s a ent .that the

in casg: a\%st(re\%qrésngsw&ﬂ?@%grguﬁ%@ stgiegy Rﬁﬁ%’ﬁa#& peed 15the most
manner as well as 'OCh' and A h' as the disc

impotiddk Bt dtRfbeSCat! WHich sEERfi¢ nidiieoddisS previously decided by a specified

decision and a disc manufacturer enables to optionally record the rt‘est recording velocities
except th;a 1x speed. Ye;t, in case of a high-speed disc, it is apparent that the recording velocity
decided in a mandatory manner can be 2x speed, 3x speed, or the like as wc_ell as I1x speed.

For instance, if a write strategy (WS) type mandatory for the 1x speed is 1% WS (WS-1), disc
information for 1x speed of a first recording layer is written in ‘00h’ and ‘Olh’ as a disc
information sequence and the 1% WS (W S—l.) should be written as the write strategy (WS)ina
mandatory manner. Disc information for 2x speed of the first recording layer is written in

‘02h’ and ‘03h’ and 2" WS (WS-2) is selected to be recorded as the write strategy (WS) that
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information of I x speed therein. 5 In applying the

case of FIG 4E, one of a plurality of specified wit2JUN 2008

WO 2085/ HF88s is uniformly witten as the | x sp@€U/KR2004£002038
strategy (W5) in a mandatord# nanner, thereby enabling
to secure nore disc recording characteristics. And, a
di sc manufacturer enables to optionally record one of
can be optistially irésorddd. Heee Rt fin@td sibhited 2 (WSS dfeGh&sdatory for 1x speed is
uniformy for the rest recording velocities except

o I eed, where dj nuf acturji ng process
the 2% R’ﬁ%@f p& 1% AN g%ét %1%5"%3’%%,—2)1 shouldele Fepaded dua grandatory
FIG 4E, it is also able to record the mandatory wite
mannéit ALY as (VB bAd 0XhSReale afisd\@htbrAdiod dLffnce record the disc
manuf acturer enables to optionally record other wite
) strategy (W5). for |x speed separately. In such a case,
mfomi‘ﬁ’i’é’n(??gﬁsp?‘?ﬂéh?fﬁ‘ﬁ on for Ix speed can include disc
i nformati on including the specified mandatory wite
In apyHAteg ngg| 8 f i ieg s uni
PASE g BOst PITOLAES okt O £ By ¥ SRR iy fy iomly
. be explained in the 15 description of a second ' )
written A5 JB¢ fentreed virife shntesy (W Phirenmandaiory aannsy, thereby enpbling to
detail later. FIGs. 5A to 7 show a nethod of
To g : QN sOPLL G C :
s, S08Y b AREABRA G, NiRPbh ot g o ptorsly
i nvention. The second enbodi nent of the present
record; eneenf B qluelitycofathecspseified dwriferstrategies amifopadt fomthevwestt recording
strategy (W5) is configured for a sane witing

. : | L . .

velosfBFIL LG, Sy My B SR B, o e shorcca
speed/recording | ayer can exist to be classified by W5

Besidasy pespecifes@ee tof WGy 4EFitGs dish ghiel td-reBord thesinand atonycwritesstrategy
of the nmethod of recording disc information of the

(WS) g&r%teigcg%%eegkgéﬁﬁf g%?ld(ii%g%tﬁﬁ%t%g@:e? /ef%a d %bnbagt%%gtreggrdto%er write

2005/ 017879 PCT/ KR2004/ 002038 19 sequence for disc

=

strateglyr (W8 )nfiot i1 2 3pesiciepingitalr dndach hyase, seodish iformutiver foans speed can

is recorded by 1- byte. For instance, the

includ%ﬁ{s% ﬁﬁ}%@iﬁ?ﬁﬂ%@&%ﬁﬁ% Iﬁlge%iiie% mant a{o(%? %ritg stsrtatlg:gytr) %‘WAS) and different
disc information including the optional write strategy (WS). This will be explained in the

description of a second embodiment of the present invention (FIGs. 5A to 7) in detail later.

-FIGs. 5A to 7 show a method of recording disc information of an optical disc according to a

second embodiment of the present invention. The second embodiment of the present
invention is characterized in that at least one write strategy (WS8) is configured for a same

writing speed/recording layer. Namely, a plurality of disc informations associated with the

. same writing speed/recording layer can exist to be classified by WS types, respectively.

FiG. 5A and FIG. 5B show concepts of the method of recording disc information of the

optical disc according to the second embodiment of the present invention, in which a
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named DI franme sequence nunber in D block', and is
briefly represented by "Oth, dh, 02h, 5 ...'. 12 JUN 2006
WR2008/8278%9f t he informati on of the 5th byte i sPCOBR2004/002038
it means Pt disc informatio®. If the information of
the 5th byte is '"07h', it nmeans 8th disc informtion.
In configuring disc information, the present invention
sequehée o RChRirnaBon lefich! Rafecided Gyl déchbRiel @iinber $nd is recorded by 1-
separately provided per witing speed, per recording
| ayer, and per wite strategy (W5) and that a
bYte-configuration sequence of a plurality of the
separately provided disc informations is 10 uniformy
For ind@6d] @tk @ERIpSHIMsE nfortiallbl dele8ordbd 85 PrBRaatithilr Aisc information, is
instance, if a corresponding optical disc includes a
air of recoding layers and a plurality of W5 types
nmef@@%ﬁr?m@ PROVEnGH BERREE RS blogk’, gad eohrislyuseriesented,by “00h, 01h, 02h,
foll owi ng manner. “~QOOh' of 1St disc information is
. - th ; O4: ion. e
- N SE B T B3 408, Gl ORI Blon 100
_ IS recording layer LO and W52. '02h' of 3rd disc 15
inforngatips of e D nbyte is BVl Bapeass Bx disp dfgrmatiod. r ecor di ng
| ayer LI, and WB1. '03h' of 4th disc information is

. e " . i . y .
in cork A it g e st OO ARYGEoio 308 B formion
1St recording layer LO and WB1. "05h' of 6th disc
is separatelyr pravided pexswritihg spagd; per 2scosding deyendind $er metosteitegy (WS) and
| ayer LO, and W53. '06h' of 7th disc information is

oo AL OB A B P i &

2x speed, 2nd recording layer LI, and WS3. Nanely, in

uniforadynféded avgordiirsrtoiardfredetatiimsdspandee second enbodi nent
according to the present invention is characterized

.in th at | east. one.disc Lnformationds coenfiqgur .
For ingihccofi (TP R RuARS SR e YBHB e eion BacHRpla 9 Bd a ity
PCT/ KR2004/ 002038 20 the respective per witing speed

of WSttiypes dxfst,Qfiseibfrnatiaiscan de@ohfigured th P vlloméngmehms.
| ayer, and at |east one W5 type is provided to each

s FEGPEAI NG [ayer.. Hence, i n configuri dj sc ‘T h?

00 pif ol Ftarmeaias s FIBS it o i bigres lagich iang WSL. 01k’ of
| ayer, it is able

2™ disc information is related to 1x speed, 1% recording layer L0, and WS2. <02k’ of 3" disc

information is related to 1x speed, 2" recording layer L1, and WS1. ‘03h’ of 4™ disc
information is related to 1x speed, 2™ recording layer L1, and WS2. ‘04h’ of 5% disc
information is related to 2x speed, 1* recording layer LO, and WS1. 05k’ of 6" disc
information is related to 2x speed and 1* recording layer L0, and WS3. ‘06h’ of 7® disc
information is related to 2x speed, 2™ recording layer L1, and WS1. And, ‘07h’ of 8t disc
information is related to 2x speed, 2™ recording layer L1, and WS3.

Namely, in configuring disc informations, the second embodiment according to the present

invention is characterized in that at least one disc information is configured per writing speed,
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to configure a plurality of disc informations

according to Ws types. 5 FIG b5A shows that a disc 12 JUN 2006

Wie905/81G8Wrer arbitrarily selects to record th®CFHR206t/002038
W5s for the sanme witing speed/recording layer, in
whi ch the W5 recorded in the entire disc informations
beconmes “optional Ws'. FIG 513, shows that the W5
the re@ifé@udeﬂeﬂ ﬁl&%@%@@ﬂ@& WnfomitRhs bt reedlfigackd fer feddfiihg Rifer, and at
a plurali of disc informations for a sane
vvr i.ting speed/recordl ng | ayer. and that the W6 10
least giie )V tps s pravfeddpsachypeerdmedaystanuf act urer is applied
to the rest of a plurality of the disc information, in
HencéM3h €6nfi afigy MFdMBiatibifs fof BRY AGR Wit Eﬁééﬂﬁredb?din@ﬂay@r it is able
puraI| of the disc informations for the sane
witin peed/recordl ng | ayer and tional W5 is
to configuesy ality phdisc mferm ﬁlﬁ%?qqﬁﬁl%tofwgltmﬁsng the front
one. In FIG 513 1" W5 (V\B 1) is taken as an exanple
FIG. f&& shBRE RIS ¥ ﬁfac 9’ s&éc@&??ééord the e\{ﬁ}e Ws for the
I'S appar ent t at t rmnda tor | x speed can
be different fromthat for 2x speed accordl ng to a
same weicing ispeedrcerdingrinysspisrwhioly thepWs: weparded brithe pp@e A informations
shows an exanpl e of configuring disc information
G t he second enbodinent of the present
becon?e% %ﬁi wE%eferri ng to FIG 6A, "D frane sequence
nurrber in DI block' is provided to 5th byte of each
FIG. 5B, stiozes that then#iS deridest meamandstoqy aranesr whinpliedgaesportion of a
that disc informations are configured in a specific

r der g Wit ng.spe e n
prl 35 i AR ARSEE g SOEE e BEbrng By B, et e W
specific area (Na' byte) W|th|n di sc 12 JUN 2006 WO
arbitr@NP5ERERA Y a EETMHRAAEEIDL@BRlie?t thef wstnef 2 piurality affthe disc
type information is witten |n the corresponding

over,, inf t|on i nf Qs
infornigpcin, ooy Sb P caprac T 3 Braiiaftyof te dis
a corresponding disc is recorded in another specific
infornahidas fdétthe Bathe writing Rpsediteeording layer and ‘optional WS’ is recorded in the

disc information following the front one.
In FIG. 5B, 1% WS (WS-1) is taken as an example of ‘mandatory WS’ at 1x speed or 2x speed.
Yet, it is apparent that the ‘mandatory WS’ for 1x speed can be different from that for 2x

speed according to a decision of a corresponding specification.

FIG. 6A shows an example of configuring disc information according to the second

-embodiment of the present invention.

Referring to FIG. 6A, ‘DI frame sequence number in DI block’ is provided to 5" byte of each

disc information to mean a sequence, which means that disc informations are configured in a
specific order (writing speed - recording layer > WS type).

And, ‘Write Strategy (WS) Type’ filed is provided to a specific area (N® byte) within disc
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disc information, which is named Wite Strategy (W)

flag' field. For instance, whether a 5 specific wit$2 JUN 2006

We 2085819579 W5) of eight types.of wite strat egiPES/KRAB)4/002038
is applicable by the corre¥ponding disc is
represented by 1-bit each in the sanme area having
1-byte allocated thereto. Nanely, it can be defined

1nfonh£’cﬂin dndoW S Ay BB RANEI NP Wiritted 16 ithcadR@¥pdndfe figld.n ot
appl i cable "(supported) if a bit value is b

entlre bits or that the correspondjng wite
Moreqyeg) informatigy ioa pifermying o dvpe At Mote Hbalsey O&tlsﬁl eaRPg%able by a
"ib'. Hence, each of the bits bO b7 W|th|n1byte 10
spemﬁ’c%ﬁ@ﬂ%? alcbASsgoRHRE Mci10 RecbRIH 4R hih ftfleriptific akial (KI™b g@é) within the
specific wite st ategy (W5). For instance, if 1
3 a type wite strategies V\Slto WE3 are applicable by
disc infosmetien; pudh ignamet ‘Wi §trategyo OS) fleghiields For instange, Wihether a
Ltt' byte. If all of the eight types of wite
) . " 0 .
specn?%ﬁﬁ‘%tg %ﬁ?&m)n&t‘ ﬁ}yﬂaﬁs ofewﬁﬁ ;l,tf @%ése(WS} id Jag%ﬂéhble by the
ub' is vvrltten|ntheebytet0|nd|catethat f ou
correspgndipg elisons eprasentgll bair kbiimach dashe same agebaving drh&gﬁe allocated
It may be able to record disc |nforrrat|on per wite

t
e Y e L RO 1 By v i ot o

recorded disc informations exceSS|ver i ncreases.
(suppditiedd 6/ bit valudiis tObirimerfiixe bits er thehthel correspondingevriistsiraegy (WS) is
wite strategy (W) types and record the test results
n th f eTa ] e S R
apphc\é\hlrcgk'g dfjrﬁts tﬁg “} ‘pa'i&afs QEe. 1 o d?ér%lnc{f ﬂég ?gt?gﬁ b W1th1n 1-byte
t he present |nvent| on, vvrlte strategies (W5 of \Nhl ch
becontusnfigy iffoymatiors irafidating tapalicbiiity ¢fp specificewritexstategy (WS). For
appl icable wite strategy types are recordable within

g S 1 P T 5 S BeS FA LHSaby pmeponsing e

PCT/ KR2004/ 002038 22 record a specific one of a

only, [0Q0a 1Y i@fwrikdntia ISt byat.afiatlof (MBightiypesbl wiitesstrategies (WS to
nanufacturer S convenience is secured as well as an

s b S M e i WAL TR TR S oo o

"t and 2nd type wite strategies
written in the K™ byte to indicate that four WS types WS1 to WS4 are applicable.

Specifically, it may be able to record disc information per write strategy (WS) type in

configuring the disc informations. Yet, in such a case, the number of the recorded disc

informations excessively increases. Moreover, a disc manufacturer should test the entire write

strategy (WS) types and record the test results within the disc information, whereby it

becomes a burden.

Therefore, in the embodiment according to the present invention, write strategies (WS) of

‘which number (m) is smaller than that (n) of the maximum applicable write strategy types are

recordable within disc information and a disc manufacturer further enables to optionally
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W51 and W82, at 2x speed (2X) using 2"d and 3 d type

wite strategies W2 and W83, or at 5 3°'d witing 12 JUN 2006

WEHBHIIEL) using 3°d and 4d' .type wite strat @FTEER2BA02038
and Ws4. Nanely, it is able% o record disc information
using wite strategy (W5) types (two types) less than
total applicable wite strategy (W5) types (four

record ¥ PPSJifip el 4 phgalBp o€ dvritdrstkateloled (W), FiHRsdby dik¢ hnufacturer’s
strategy (W5) applied to each disc information can be

confirnmed oy verjified yvia  "Wite Strategy (W5). Type'
ConVepjeRFeiS SRAHS 9%@?111 Fhp efﬁﬂ%fﬁ@?ﬁda%&égfﬁw@%naavmw ed.
filed 10 (Pd'-1 | Ia" bytes). FIG 6B shows anot her
In FIGX@APteBorlingd RO fdiAed @i $€ she¥daXGtusRiy BCHRY MRgpd Qritd Strateg
8 se%g]gd Oenbg(r)dicﬁr?ient of thes1|g)reg(glr?1(t9 isn\genti on. E?]lie FIIG aiegies
6 four applicable wite strafegy types exist and
WS1 anghBb2y 84 4x ppeed {23 peing WA e anitesiategips JY$3 and WS3, or at

configuring disc information using one of a plurality

- 39 wiftngapedd GRYSinpFtad 4*2@1 WAleSHaRBick WAY3 afd WRSt one

disc informati on is contigured per the sane witing
speed and recordjng |ayer. In doing so, the nost

Namepy; éfis phlsttp pqopd disevafameatinsing wiieriitetegs (WaS)dupesrbvo sgpes) less
preferred WS provided .by a disc manufacturer and

thef: . i . f i f '
than. @R epPdbl® rled ARRY (PO (e 2 9718, 68, SRl ot And, the
. information 'OOh' and disc information "Ah' relate to
intrinsjoweifpesratagy XV Qreppligbtol agth dise infdimagioneope be codfirmedeor, verified via
the WSl type information recorded in 'QGOh

Wit SR R e A T ot and IR0 PR SR e

" "0 I h" as a next provided one becones the alternative
(P"~19E" byites)JUN 2006 WD 2005/ 017879 PCT/ KR2004/ 002038 23
And, disc information '04h', disc information ~05h',

d.disc ipformation ~06h' ..relate.t0 2x. speed..(?2
G G8CHOE il AL 9L PR Qi BrEtigr RRSHuAE R the second
information recorded in "04h' as preferentially
embodhhent afable pitesent iinfentiom tLike FiG.oaeut feplioalsit evrite dirdBgy types exist
and the W51 type

and *0000 11111’ is written in K™ byte.

Specifically, in configuring disc information using one of a plurality of applicable write
strategies (WS), at least one disc information is configured per the same writing speed and
recording layer. In doing so, the most preferentially provided disc information is defined as
preferred WS provided by a disc manufacturer and another disc information following the
preferred WS is defined as alternative WS,

Namely, both disc information ‘00h’ and disc information ‘01h’ relate to 1x speed (1X) and

1* recording layer (L0). Yet, the WS1 type information recorded in ‘00h’ as preferentially

provided disc information becomes the preferred WS and the WS1 type information recorded

in ‘01h’ as a next provided one becomes the alternative WS..
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i nformation recorded in ~05h' and the W53 type

information recorded in '06h' as next 5 provided onet2 JUN 2006

Wo90Y@#178Me al t ernati ve WSs, respectively. NanPCF/KR2A&H002038
can be applied to at |east2three disc informations of
the same witing speed/recording |ayer. Mreover, disc
information "I Ch' relates to 3rd speed (3rd X) and | s’
And, 43¢ difdimgidnasah’, (didd) infirthati6 Bht,Hn@ IR inBbkmalidn POCR’ relate to 2x
relates to 3rd speed (3rd X) and 2nd recor di ng | ayer

( . _lngcase_t hat nly._one type informationis
SPBed;&?%P%‘L& ferording Laye (B! e ghe\s%’&dz%eﬁ@m@m rggesfled in “04h’ as
the 10 provided WS becones the preferred W5. Nanely,
preferéli@illyapfdvided BB liafiriab@in PehdChedpRferiddl WIBIALAT WS1 type
within a disc according to the previously determ ned
; speci ficatiaqn, an optical record playback apparatus
informpatiop; regyrded 4s 08t and he (V83T tynsr tiformiation Fegomled gaciOfhcas next
order (e.g., witing speed 3 recording layer). If a
ovi : , : . e { _
providR R b e B VPR re PR D) ey, ey 3o gpplcd to at
| ayback apparatus (FIG 10) recognizes the
least tgweﬂ@p dformations of the samg Waing sphedireconding loger.
information as the preferred W5 and the next WS as the
' > d | & :
Moro e %158 4 Lol RN (950 it 1 L L0 and
. disc information efchi entllﬁ. Evendif both of the
disc infpamatione'd 1 Wgrelates toh®” spacd (Bati)and\B5’ ascording flayen fLOMB case that
a disc mnufacturer enables to select optionally, it

oty RS RES Bl BRI B0 AR gl e, e

W5 only. FIG 7 shows another exanple of recording
providgdil 3¢S bedonrasdhé prefaoxidV8i ng t he second enbodi ment of
the present invention, in which a disc nanufacturer

ir | Vs DI.OVi 12 JUN 2006 WO 2005/ 017879 .. .
Namef} SR80 il Bt oS Ak PiGreposs VIR 3, tisf apcputing to the
wite strategy (W5) type at a specific witing speed.
previoRd§ deteiminetl apédification, av\bptical ficoal plgybdcWBppavne’ (FiGe$)reads out
(Nth byte) and Wite Strategy (W5) flag field (&

the disl?:yt }rﬁéiq%o{g?a? ?éeggg‘t%rﬁﬂe}%.,aﬁgﬁgg ?ﬁ/etegsi:‘#v}nectzol}lcl&g Ia_\',?e%). If a plurality

* of disc informations exist on the same writing speed/recording layer, the optical record

playback apparatus (FIG. 10) recognizes the preferentially provided WS within the disc

information as the preferred WS and the next WS as the alternative WS additionally provided

by a disc manufacturer, thereby enabling record playback using disc information efficiently.

Even if both of the preferred WS and the alternative WS are ‘optional WS’ a disc

- manufacturer enables to select optionally, it may be possible to render the preferred WS into

‘mandatory WS’ and the alternative WS info ‘optional WS’ only.

FIG. 7 shows anotber example of recording disc information according the second

 embodiment of the present invention, in which a disc manufacturer directly provides
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Meani ng of each information recorded in the fields is

the sane of that in FIG 6A and FIG 6B. 5 And, " Best2 JUN 2006

WERN3/eEG879n Witing speed' field is provided t®CAARE002038
specific area (Qh byte) wH4thin disc informtion,
whereby a di sc manufacturer provides information of a
WS indicating a best quality among a plurality of

infornitidnef atn @k gﬂafeeedwﬁ)e sPrhteBy (WS) Bfe at @3Bediid (wirififlg speed.
speed For exanple, FIG shows that 2nd Ws (WB2 |s

of _ei ght i cabl Wes at a specif]

Referifg 9 R pedlrieeatrecals) v Aelb (N Jr)yndr Vs Stiteay (WS)
enable to exist for the same witing speed/recording

flag’ FEMEK" b8 arklrbeorf) ina0™ QR4 KEAbytéLHRAK rﬁk@ﬁﬂ&ﬁjfauon respectively.
apparatus (FIG 8) is unabl e to di sti ngui sh whi c |s
the nost appropriate W5 for a caorresponding wi

Meanigd qach-isfrrmation secoptadda fherfiddsria the sapernddhat %Eﬁﬁr@r @rsd FIG. 6B.
conmputes the optimal W5 by applying the entire Wss

I t t

And, F’%&Y V%%Slta'gch ?@ggﬂg ee/(\ir Ir]':iei@% : gfggg}gd\@laémﬁ%{ gfntgbgﬁ@'af@ (Q™ byte)
byte, it is 15 able to apply to utilize the W5

withisy ébs@r ifermaiiony evigrebshyat élsgr@ﬁerfecmmeal prpvides, igfosmatiomtof a WS
a plurality of Wss exist for the same witing

e SISTAY Aol Bl B B o ] RN 8 s i
the preferred W5 by a prevr ously specified deci ded

speed nBorthexdmples tE1GH qhownhatrﬁj e (WBBx is the ‘BesigWSi ofveight mgplicable
speed’ fleldtotheQd byte, it is able to reconfirm

WSS%H%PQ& % g %das wel I. Moreover, in case that 20

preferre fecorded in the 1St di sc i nformation
for the same witing speed/recording |layer is
In casditlst erpduirtlifyr «fiiWiSkh enatibe & e foi thg same Writingngpesd/edtding layer like
informati on of the Q' byte, e.qg., if +the preferred

FIG. (i\?gi %‘? ?ét{;:gf ge%tag%%lﬁj\r/l\ésagk %ﬁgar%%g é%lg%%é 13739%}1 ko ait ﬂgu%sli which is the

PCT/ KR2004/ 002038 2006 25 information of the @' byte
most §PpeotrAeIWSy for alidfespanididgaetiting specti NHesdwy tlenaiticahgecbd play back

provide the information nore efficiently in deciding

appara,cROBH Rt A DS, PR AP U BB Sy e 8 tho i

according to the present invention.
information. Yet, by providing the ‘Best WS flag in Writing speed’ field to the Q™ byte, it is

able to apply to utilize the WS recorded in the Q" byte preferentially.

In case that a plurality of WSs exist for the same writing speed/recording layer like FIG. 6B,

it is able to recognize the WS recorded in 1* disc information as the preferred WS by a

previously specified decided method. Yet, by providing the ‘Best WS flag in Writing speed’

field to the Qth byte, it is able to reconfirm the preferred WS as well. Moreover, in case that

the preferred WS recorded in the 1% disc information for the same writing speed/recording
layer is different from the ‘Best WS flag in Writing speed’ information of the Q™ byte, e.g., if

the preferred WS is ‘mandatory WS’ decided in a mandatory manner, a priority is given to the



Referring to FIG 8, a record pl ayback apparatus
according to the present invention includes a recort2 JUN 2006
Wl 2008@1GR7%uni t 10 carrying out record pl ayback PGA/KRR004/002038
optical disc and a control #nit 20 controlling the
record playback unit 10. Industrial Applicability 10
The control unit 20 gives a record or playback comand
inforh@{onfofIRE G bie ?fcﬁ@ded%}ﬂa 8138 nfaRGfkarerP HRYM dhablng tolftovide the
caries out the record/playback for the specific area
) according to the command of the control unit  20.
infornggficm; mete gfigienthya dealdmadhe PrtimpalcW S @ the sume;vralingpsedn
interface unit- 12 perform ng conmuni cations with an
FIG. gxfseé kI a4l o B Gl Wt rebdrd PlafBadk YodoRGiRE @bNde present
ata on the optical disc or playing back the data, a
) data processor 13 15 receiving a playback signal from
mventipi® pi ckup unit 11 to restore into a necessary signa
value or nodulating to deliver a signal to be
5 Rofeifig R FRE & Bichofd BlOBTY: opfafifie BEGRIEY B rpRp PV includes
optical disc correctly or controlling the pickup unit .
record playeackemitr I carryingneut record playbaski emman opticel dise pad glopntrel unit 20
menory 15 tenporarily storing disc contro
af o ' ' [ £ isc control information, and a
contr 1%%%%%%%%@8#®§%%ﬂg@%gﬂsibIe 20 for controlling the
above-descri bed elements within the record pl ayback
unit 10. A recording process of an optical disc
according to the present invention is explained in
etail ..as.follows. 12 JUN 2006 WD 2005/017879
Ind“éﬁﬁf&ﬁ&%ﬁﬁ?@@éOBS 26 First of all, once an optical
disc is loaded in the optical record playback
10 The cappalnatit30 givee aastdrd @r plliybackeoramentd fur d syfeoifivadregrand the record
. within the disc is read out to be tenporarily stored
in the  menmpry 15 of the, recor | ayback .unit 10, .
playbiks it ol G GaRes pEt e teHEIGE sk R rhS, SRp G i fpeordipe to the
be read fromthe optical disc. And, various kinds of
comniah€ ¢ B FOPARYMAND0. SpevificallyOtheakerofd pldybacle dinftol( tihdudes an
record/ pl ayback of the optical disc. Specifically, the

managenent information . . _ . .
interface un%t 12 perform?ng communications with an external device, a pickup unit 11

directly recording data on the optical disc or playing back the data, a data processor 13
15  receivinga playback signal from the pickup unit 11 to restore into a necessary signal value or
modulating to deliver a signal to be recorded into a signal to be recorded on the optical disc, a
servo unit 14 reading out a signal from the optical disc correctly or controlling the pickup unit
11 to record a signal on the optical disc correctly, a memory 15 temporarily storing disc
control information including disc contro! information, and a microcomputer 16 responsible

20 for controlling the above-described elements within the record playback unit 10.

A recording process of an optical disc according to the present invention is explained in detail

as follows.
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15

20

stored in the nmenory 15 includes disc control

information of the present invention. Hence, the 12 JUN 2006

WiOe005/¢h78%9 | ayer i nformation, witing speed PCT/KR2004/002038
information, and wite strategy fitting the
corresponding witing speed recorded within the disc
information are read out to be stored in the nenory.
First ofQilll bndeUrLolicAldit@isn8adeR il the HREQAI fichall FlRythck REFirkius, the entire
area wthin the optical disc, the control unit 20
. renders such an intent into a witing command and then .
disc raanapeaen informgtiom avithin dhey disc d yarck outy i be tempergabhatored in the
with data for witing location information to be
' e HER foliGtmation onl
memoﬁf g? gg@%ﬁ%@ﬁ ﬁff%]s%g?:ngé sI@g é?éaég Fﬁe%%ﬁsd c?%eﬁc orr gg’ﬁ% ndi ng Y
witing speed to be applied to an intended recording |
can bg rgpdfrom theioptiea) disspAndavarigns kinds efiherdiscrnpnegement infoymation are
i nformati ons stored in the nenory 15 and then perforns
g | r - P r . -
uilize 6 We S RIPEIOIRYE e LBl dlfy SecttR a1, ABfloiment information
paranmeters applicable to the decided or selected.
storeduin iltel memenyelddnclgdescdifd eaitioy infonmating op thepsesent inventidne Hence, the
the disc informati on as managenent information is

ovi dod. | Specifi O . e oconnuter 16

recorde SftF olSieRuSRo Rl BBt Wl fERTRMERRy fiting the
di sc manufacturer in the sane witing speed and

correspamiimgliviting apeed redirdedoivithim the disc $nfioomatidreas r¢adags do be stored in
performthe recording on a specific receding | ayer

b within an optical disc at a specific witing speed.

the MEBOTY N 2006 WO 20051017879 PCT/ KR2004/ 002038 27
Accordingly, the present invention provides various

If inteA@ing @6l peBbrnps adoeding ofliasspecifin tareal withinfthe optidabdisc,othi mgntrol unit
with higher witing speed in a high-density optical

20 e RSB A3 e b RIS AR Bt o

cope with the record/playback of the optical disc. 5

unit 16 fogethel Wi RRRE AtingJoddiivs enBlhhticattoibe rebwrdead. tAftdratceiving the
various nodi fications and vari ati ons can be

writing command, the microcomputer 16 decides or selects the corresponding writing speed

" to be applied to an intended recording layer within the optical disc from the management

informations stored in the memory 15 and then performs the writing command usiﬁg a (pre-

Ydetermined or selected write strategy type and the write strategy parameters applicable to the

- decided or selected writing speed.

Specifically, in the present invention, the disc information as management information is
Provided in a specific order and the microcomputer 16 recognizes which WS is the preferred
WS of the disc manufaciurer in the same writing speed and recording layer. Therefore, it is
more facilitated to perform the recording on a specific recoding layer within an optical disc at |

a specific writing speed.



made in the present invention. Thus, it is intended

that the present invention covers the nodifications12 JUN 20086

WANROYI7B AWt i ons of this invention provided thePCEXR2004/002038
within the scope of the apPended clains and their
equi valents. 12 JUN 2006 28 Clains 1. A data structure
of a control information for use with a recording
Accodirthlyinthehpréieng iabertidaSpro@ites 1Reiohs imhddy 6f provi8hgi fisc control
the control information including at | east “one
. information. upjt for_a witing speed and recording .
informa}ioR oD P14k Fisher, Wein 5o i AHRA-ATIoGY (I disonfiereby enabling
includes wite strategy paraneters for first wite

to unifbrindly @yl yHResthidablzedlgRE dofifrol RfoMidtioh8 SPERAIANDpe with the
recording layer, wherein the first wite strategy type

on f aplyrality of wite strategy types

recordéﬁs)lﬁyt?aﬁgﬂ??glet%’%f;ﬂéhsé’ane witing speed and recording

| ayer, and the first wite strategy type is nandatory
It willl BePEhphRnb & MEKIKiIMQLRSRE bitl thatl RAkioRd nioeﬁﬁhﬁ&gemgmﬂ fibfs can be

writing speed or a preferred type determ ne aseg on

a preference anong the plurality of wite strategy .
made t"%@‘s PEGIBI mxention; Jhppett is dntendad thah ghes presentaimaiention covers the

recording layer. 2. The data structure as clained in

. . . \ r

modifepBin dhd WeRLEAL of Rils SNCRUGH PHAIHELEY cbfhe MR e Mopo of the

medi um based on the control information recorded as
appendadecleimsang theirequivaldngs. t he recor di ng nedi um or

recorded on the recording nedium 3. The data

structure as clained in claim2, wherein the recording

mediumis witable blu-ray disc. 4. The data

structure as clained in claim2, wherein the

information unit includes an identification

information identifying the information unit. 5. The

data structure as clainmed in claim4, wherein the

identification information



identifies the, information unit with an n-1 wite
strategy type, where nis a length of mark and the 12 JUN 2006

type represents a nunber of wite pulse to forma
corresponding mark. 6. The dgta structure as cl ai ned
inclaim5, wherein the first type wite strategy 1is
an optional or alternative type to use optionally or
alternatively for at |least a higher witing speed. 7.
Clafis "gata structure as claimed in claim2, wherein the
specific witing speed is |X where X represents a

1. spéedatenstiuttnes fof res6 comtrol infeiniatic?osor! gsd With) aWelcbfiing medium
12 JUN 2006 29 t where n is a length of

strate
haviagrat Isag] ARTELYising @p(ﬁés‘@%@@“hthﬂﬁﬂféio' iforpaan gluging at least
t
onelfonh R Gk 5 PSR sBEpTRs BT 8 Bl gt e
informoaticneunit includbssweitet stratagj/\;mrambtarsrﬁﬂ first write striategyy type to be

used [Qrh8 HrihGspsediany agedihe baiedrubSiin 8 el Wil gltateay type is

one AR PRIFA! ? oﬁ'%nte%?n%@é@y Nﬂéseaﬁélfc%b%gtb fﬁéoﬁar%f\ﬁrﬁﬁﬁé"speed and

fromthe Tirst wite Strategy type, wherein
recosding nayew iansl ¢he at“tretgwrntq@rateggartymus cmamdaiory type to be used

nocdBSh 1Y A SpbE e Syl MY S o AR, WS dtamines

basesit oGt preferehcs |a&hdﬁ§ithdl pmraitwes writh etieiteyt tpebi dplicable to the
Wite strategy ty is an n-1 wite. strategy type or

samewrifing Sﬂﬁﬁfj@“gtfﬁﬁ@r@mg lByge, and the second wite
strategy type is an n-1 wite strategy type or an n/2

2. WTHe datd atrashird Haecith&d ihSclaiwh f1f %?é}éinf ﬂfé’ndngﬁéa siﬂubﬁfre is to

wite strategy type, where n is a length of
recorgaem the, preordisg maedinms ta racosedataromthier recording mednﬂm hased on

i n . Th ta, structure
the BnftB] ISR, a8 be i R r HabPuBoBRiing medium, or
recorded londBe résordifgiviliug@t i on information identifying the
corresponding information unit wth a specific wite

3. Stf'i'l%t q&th étm)c?u:'e as claimed in claim 2, wherein the recording medium is

writable biu-ray disc,

4, The data structure as claimed in claim 2, wherein the information unit includes

an identification information identifying the information unit.

5. The data structure as claimed in claim 4, wherein the identification information

- - identifies the information unit with an n-1 write strategy type, where n Is a length of

mark and the type represents a number of write pulse to form a corresponding mark.

6. The data structure as claimed in claim 5, wherein the first type write strategy
" is an optional or alternative type to use optionally or alternatively for at least a higher

| ~ writing speed.

7. The data structure as claimed in claim 2, wherein the specific writing speed is
1X,_ where X represents a speed, and the first write strategy' is (n-1) write strategy



11. The data structure as clained in claim 10, wherein
the identification information identifies the 12 JUN 2006

corresponding information unit with one of an n-1
wite strategy type and an 2 wite strategy type,
where n is a length of mark and each type represents
a nunber of wite pulse to forma correspondi ng mark.

typel Avhefb @ igal lengtH ofindHeans tifé Bipea@phdseptdh MuPbeMSTAB pulse to
the alternative information ‘unit for the second wite

form & coimeghonding markpr eceded by the information unit for
the first wite strategy type with respect to a

8. PoFhbiddta SttuctdRe adadiaingdd e ldHiM 25 Herbifethd Eoﬁ{rébl: gifomation

wherein the information unit includes applica

furﬂize’grﬁ@duﬁe% aftanasive; iniavmation ngnitathe miierativecinfermation unit for the
sans UPMA S8 anh ocERAng et oA St Sl glfymeters for

claim

secdandowritenstratertyi 9pei diffetdrit fiorg the RSt writd tsﬁaﬁiggai Y wherein the
12 JUN 20 15

t pe,iqt ?specific_vvritingseed. N .
secorkowiilR traldalc ivieeisaan caniionsh oF rmleraathveztybent ssR eRfionally or
lterhfi i e | “‘)ﬁ‘fﬂ ordi ng | ayer nunber
a eri n#\g‘yngriagn‘béaéﬁys%%%ﬁbcab g%é{e?ifng speed information

of_the corresponding information unit. 16. The data

p Or 1B t ! .
9. stthedatecstructuiesasrstpimad dn giaim8, whenein the fiest vaite sinategy type

: { nf.pr [ [ oTed . I} Lanal .

s o VRS ARl HEbr 1 i G5nd el 8 ang g gcond wrte

strategyréypeeizoanimg Weiteestratdyy §pdi 6 anal/2i wiiler sB4tegy typetwhich is
ite strategy paraneters for a wite

.. I nclude | . ;
dﬂef?{‘fi{?@g@et flewtic Heatagidyrewhate Misghiangth pf magk spdench type

e ST B B b B KT a o HBER g ML '

sane as the first wite strategy type or a wite ] )
10. silhg: dalp slrgetuse fase claimedn i clgi@ Bi whereir isash sinfermaiipn unit
. and. y L at.egy. .t ' . .
inctudeSn 1858 ERRol Al PN b il rormation uni

with snspecifimwriteystfategptypecast the hi gher witing speed or a
preferred type deternm ned based on a preference anong

11, UifiePubR! dhibn®h Ws' 'Faimed in claim 10, wherein the identification

- information identifies the corresponding information unit with one of an n-1 write _
strategy type and an n/2 write strategy type, where n is a length of mark and each
_type'represents a number of write pulse to form a corresponding mark.

- 12,  The data structure as claimed in c_!aim 8, wherein the alternative information
unit for the second write strategy type is preceded by the information unit for the first

write strategy type with respect to a position.

. 13.  The data structure as claimed in claim 2, wherein the information unit includes
applicable type information identifying an applicable write strategy type.

' 14. The 'data structure as claimed in claim 2, wherein the information unit includes
‘best type information identifying a best write strategy type at a specific writing speed.



strategy types applicable to the higher witing speed
and the sane recording layer. 17. The data structure2 JUN 2006

as clainmed in claim16, wherein the wite strategy
paraneters for the higher Wl‘%tl ng speed and the sane
recording |layer are differe fromthe wite strategy
paraneters for a lower witing speed even if the sane

15. W The detd "sﬁh@ﬁh&‘e ¥ REainddUA @him!B - wHElBiReanf 48N LA includes

as claimed in claim 16, wherein the additional
a recafdigriayen ﬁumhﬁartlnfoﬁ“aaman@ﬂpphmhl% falridiagispeed information of the

ing a corresponding i nformation
corrb%ﬁ@fdﬁ\?éh?@rnh% 'ﬁ'g strategy type. 19. The data
structure as clained in claim18, wherein the
16. | ddhei datgastrugiure asotlaimechin |alamt |‘2f iveserelmethe contro! information

58D L S FETA M ol B B e anc tre

samehegcordings laydrengieh iditiaek iafinash uh}tp%dlwl{se%ﬁés strategy
a nunber of wite pulse to forma corresponding
parappters or daveiesstiralenltee be aised dor thechighar wtmm@eed rand the

s 1836 GOBELASH BL A, y l SR S0 g s

the damveeas Wne firsh gvrits pratbgyity e beapeite stratey bidiftarent than the first
ata structure as.clainmed in claim1l wherein the
wrltecgﬁfl%g

Y WReo it wiitgr stralegy Hype dies tﬁ'let bmgfuvw,img speed is
mand 66y N, 8 oot PSSl 5%, Mkl 18 RS- pul Sppoo or

prefean‘etdemm idetermined Ilsaseslt egyat p@er@nbéeamggf tm;mplllrlahty of write
addi t

t for
stratdy a8 BpBlicihle IS e hiBasriwiiige sasedPRA the ate rBeording layer.
strategy type is an optional or alternative type to

17. ué‘émeonatwrmmojur@r asaktlagmoat Inv &daimf A6, alvhbrast thehevrite strategy
eed. 22. The data structure as

h
par: 3'9?% S the ﬁiggﬁﬁm&mngm. #nd the gamer fapordiag pyareare different
from Bid er@%tré?}é%grfbar?grﬁ%t g?‘oeacfﬁw% vilting épdePEveGhE dame write

I's a lengt
_strategy type is used.

18.  The data structure as claimed in claim 16, wherein the additional information
unit includes an identification information identifying a corresponding information unit

- with the write strategy type.

19. The data structure as claimed in claim 18, wherein the identification

‘Information identifies the corresponding information unit with one of an n-1 write
strategy type and an n/2 write strategy type, where n is a length of mark and each
"type represents a number of write pulse fo form a corresponding mark.

20. The data structure as claimed in claim 16, wherein the additional information
unit for the higher writing speed is preceded by the information unit for lower writing

. speed with respect to a position.

21.  The data structure as claimed in claim 16, wherein the control information
further includes alternative information unit for the higher writing speed, which -



represents a nunber of wite pulse to forma
corresponding mark. 23. The data structure as cl ai reg2 JUN 20086

in claim?2l, wherein the wite strategy type for the
hi gher writing speed and the,recording |ayer is one of
an n-1 wite strategy type and an n/2 wite strategy
type, and the alternative wite strategy type is one

l@d! sawme bt t t
inc e ratﬁgyt %@%@fe?ﬁ'ﬁgrfé{mﬂﬁf ?gﬁ‘éﬁawpy tg%e different from

the \)Offltt3 estate@x é!gi;ﬁ g e, usetbfar thei additivralgnforatationrunitaiwherein the

alteﬁtaa‘tlt}ethﬂQ étga%g? ﬁ&)tqitsagﬂ %Bﬁﬁéai chrf 3’%%’@‘6‘{) H/rpfgetgtst?sef Bpfidnatly or

correspon

altentaaveitydorat lebst thre highervarititignsded. al t ernati ve
information wunit for the alternative wite strategy

d, i nf
22. 1 Bfig, Gol SFFCEEe 7 HREBEIR, Feimh Shenniareioi g apudgtive wite
strategy hyr:reeisrmh mp@ o @i i/ 3ype ,Aherd i BREPAGIofMMEACshd each type

ng a control informtion,

$f£!'rP“S|lF% s of. rea
Fepresgate gt lpe| \Wtﬁmu s$htoi fREn @eeriespondingsmatine
information unit for a witing speed and recording

23. | ayies dawhsirettird Bs claphet TRidgm 21 Wher’e'i}i?tﬂédﬁfﬁté"étkétégy type for

strategy parameters for first wite strategy type
the highers msbspe% angrthe m@prdmelayam ong of dnmyt Ima'gterstrategy type

and é‘ﬁ‘ﬁ?f é Qﬁ‘?tfegpﬁ Sgtn fﬁ&g%@%ﬁt@one 88 i$ ppe of an n-1

pl ura

wrtteﬂlmegy t}tpenat@ pRat2 amers:mgy e, WhHIEH is @ferdnt ot H$d former
wite strategy type is mandatory type to be used

wnter%@é%@amney e #tis g length ohmath apdreashiype irepresgatse number
d based on a preference
°fwr§‘?189'99%[ BT'%?%‘%’?"%’? gﬁh%rﬂ%@(estrat egy types applicable

to the sane witin speed and recording | ayer; and
r dberdatagtamstureas elaispect inf ¢laim @domdienginithg eitepnatiae information

o G AT SR IEg r ir rmon o

orma
for the varitestratenyclype foXhe HighidrieitirgPspsd Sl respect to a position.

25. A recording method comprising steps of:

reading a control information, the control information including at least one
information unit for a writing speed and recording layer, wherein the information unit
“includes write strategy parameters for first write strategy type to be used for the
- writing speed and recording layer, wherein the first write strategy type is one of a
plurality of write strategy types applicable o the same writing speed and recording
layer, and the first write strategy type Is mandatory type to be used necessarily for at
' least the specific writing speed or a preferred type determined based on a
preference among the plurality of write strategy types applicable to the same writing

“speed and recording layer; and

recording data on a specific recording fayer at a specn'" ic wnting speed based

- on the at Ieast one information umt



identifying the information unit based on an
identification information identifying a 12 JUN 2006
corresponding information unit with the first wite

strategy type; and recording.data using wite strategy
paraneters included in the iéentified i nformation

unit. 27. The nethod as clainmed in claim26, wherein

26. t h&hkei methodrds dlaifigdaihadyin 25,008hef corPriging: Wite
strategy type and an n/2 wite strategy type, where n
nt

is:qa | h,of .mark ..and each type repres a.nunper .

of "%ﬂtf@ ufe 1{].%)1- 8%5' a_“E'@r 5@%&8%@%&5%@@3?'% Information
identibgng dicogrepondifg adoRhaidanis WiBIhe first WeRd sitditedy type; and

control information, the control information i1ncluding

first L.nformation unit for a witing speed and. . .

r elSomiRg VeFe HSE WaLE. SRt HARIPERS URFLORE, in fae identified
infora®dt®n Wii.t i ng speed and recording |ayer, wherein the

first information unit includes wite strategy

27, PR3 bl o Sl 2 sl St a2Es s one o
an nth@ritd sEhtedy it e ahd BhaY iR %tﬂa?eqyﬁpﬁ{e wherd Hi8h 'tkléﬁégg}ﬂfof mark

wite strategy types applicable same Wi
. and ggeletypareprasedtsia ngmbey of writer pulskdo foms & comespending mark.
strategy type is nmandatory type to be used necessarily

f i £ i~fi Nng speed or a
28. p%{%orrg@@ﬁ%ﬁgegg?msﬁd dstggégt& on a preference anong
the plurality of wite strategy types applicable to .

t feadinga Gented! inforpation, ke Cﬂ@ti@%ﬂftﬂg’ﬂfipay@llﬁd ing dirstdaformation
_ o : Lt : oY
ot BEE ST e s s SR oo DFRJoP R came
writingospeset and recotding layer.egyietainehgifirbe nfovimdtiopnuiibéncludes write

first wite strate type, wherein the second wite
strategy, paqrgggptg@ﬁr ficst yﬁ'ﬁ%# . type toda upedhfantae wifiing gpeed and
recolf, B9 WALl o SriCHAR oty Gogtl SIS, Bubitor wre
‘strategydypes applicaple tosthesappe wirlting speieti argl meorting tsed, amh the first
wite BlretsE oS ST o Bl s el 57 et the specii
writing speed or a preferred type determined based on a preference among the
pluraiity of write strategy types applicable to the same writing speed and recording
layer, and the second information unit for the same writing speed and recording layer
-i_ncludes write strategy parameters for second write strategy type different from the
first write strategy type, wherein the second write strategy type is an optional or

alternative type to use optionally or alternatively for at least the same writing speed;

and

recording data on a specific recording layer at a specific writing speed based
on at least one information unit among the first information unit and the second

" information unit.

29.  The method as claimed in claim 28, further comprising: .



29. The method as claimed in clai m 28, further
conprising: 12 JUN 2006 33 identifying at |east one 12 JUN 2006

first and second information units based on an

identification information igentifying a correspondi ng
information with a specific wite strategy type; and
recordi ng data on the specific recording |ayer at the

Spﬁiﬂrﬂlif)dng\ﬁdttféﬁg eneas firtesed Sdcord Inf@piatReunits based on an
ormation unit. 30. The nmethod as clained in claim

*derﬁﬁcammrmaﬂﬁe ideriifying\a rerresranding information; with asspecific write

stra aleT-H f first and second information units stored
e%?%?rermry fromthe reading step. 31. The nmethod as

claimed in claim?29, wherein the first wite strate%
t yfreording fata.on e §§e§'flﬁ>a°te§9§d'ﬂg/ kvesratdhenspeaifia weiting speed
basdd bRLF st ¥AE intBfflaldiFugEcONd Wite strategy (ype is
rategy 't'ype or an n/2 wite strategy
J‘g whi ch can be different fromthe first wite
30. st The &gthed ge claimeddnrclain 29/ whgtam ﬂ1e idenkifyingl stepdtientifies the
' r e se t.o forma
at Ig8f e’ BPARACANE BoBHT Rorhantiby dinsiafe i Wiy frgm the
readif}y steberei n each information unit includes type
information identifying an applicable wite strategy

31 YA st AR ol i GRIET ornRaY s iRE e B gy type is an
n-1 writel stebitegy typesér bnfrip Wt’eoﬁraté%y tyded ran@ ieVescond WiitOstrategy

speed and a recordi | ayer and second i nformati on
type tﬁqﬁ'ﬂ nghwritey S@ﬂ@gywym PA gnslyaem’lta@(@ratem! typeovhich gan be different

from ! B%Cfirst AR eétrr‘attegﬁ %%e%@%}%%??%?@\ﬂﬁﬁ of rbag{ %g@ each type

Wt e stra egy p

reprelsgnts d nuinberefarifeopults o fovm &icoerespeading dfarkecor di ng
| ayer, wherein the first wite strategy type is one of

32, a;—,@l '\ﬁeﬂ d;és Sﬁﬁé@'ﬁ&%ﬁﬁtﬁ&ﬁﬁg%ﬂﬁgm eachi mfgﬁrga fon umtr}nciudes

type information identifying an applicable write strategy type.
. 33.  Arecording method comprising steps of:

reading a control information, the control information including first information
*unit for a lower writing speed and a recording layer and second infdrmati_on unit for
~ higher writing speed and the recording layer, wherein the first information unit
-includes write strategy parameters for first write strategy type to be used for the
-writing speed and recording layer, wherein the first write strategy type is one of a
A 'pfurality of write strategy types applicable to the same writing speed and recording

layer, and the first write strategy type is mandatory type to be used necessarily for at
least the specific writing speed or a preferred type determined based on a

preference among the plurality of write strategy types applicable to the same writing
speed and recording layer, and the second information unit includes write strategy
parameters for second write strategy type to be used for the higher writing speed

. and the same recording layer, wherein the second write strategy type for the higher

‘_wﬁting speed is the same as the first wiite strategy type or a write strategy type



| ayer, and the first wite strategy type is nmandatory
type to be used necessarily for at |east the speci ffZJUN 2006

witing speed or a preferred type deternm ned based on
a preference anong the pl urszality of wite strategy
types applicable to the sane witing speed and
recording |l ayer, and the second information unit

~ diffdrent thelf Thefirdtenister t
ol tidns s tl‘gﬁe sgregg%y tpR ah tﬁ%%efzglﬁd mggﬁgmggt@pe for the

highgawiiting speed is soandatery tyes &o bem@dmecesaenlyéobaUeaﬁh the higher

iy 580t P ErdBEol o STt 8 35 L g RS among e

plursiity af me isirptedl2tyd b appfiCabld 16lithé ﬁgﬁm writiey é;i‘eédf afi¢the same
vvrlt?qstra gy type, and the secon ite strategy

recording laygr hi gher writing speed is mandatory type
- to be used necessarily for at |east the higher
Wrre‘cbr‘tﬂng deefloAra spévifid @édo@@tn]&;meerchqt@éﬁwﬁ@i wWifliRg $peBd based
preference anong the plurality of wite strategy
on at W@%O%m PrEdion ltuat am@nﬁut@%ﬁrst angdseagnd pdfetmalian wiits.
same recording layer, and recording data on a

34. SPRSE fricthdcPs® eRirned it kRim 33, ﬂjrﬁﬁ?‘ébf'rlﬁhsmg :ting speed
based on at |east one |nforrrat| on unit anong the

cISRHENG 7 O e and SEPOME ITGIgRASCr iy, Basadhon A g tication
mfonﬂ@g%itﬁ’ﬁc]icélﬂélgy?:ﬁ% %”ébl nf eidd‘[f‘lﬁffﬁ?d%?ﬁpmﬂlmvﬁﬁ PEEFORriR strategy

type sod/os aspeed ngfomabﬂmdlmtlngm spwﬁmmtlsg epeédrand i te
strategy type and/or a speed information indicating a

. Lo ! !
SReurbIng Uatdl bR ng PR b BRG 1 A0af Thé sPRofiBunting, speed
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as clainmed in claim34, wherein the identification
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and an nf2 wnte strategy type where n is a length of mark and each type represents

a number of write pulse to form a corresponding mark.

36. The method as claimed in claim 33, wherein the write strategy parameters for
the higher writing speed are different from the write strategy parameters for the lower
writing speed even if the same write strategy type is used.

'37.  The method as claimed-in claim 33, further comprising:
~ determining a writing speed and recording layer to record data; and

selecting at least one of the first and second information units from the read

contrel information based on the determining step.

38. The method as claimed in claim 33, wherein the first information unit is

. followed by the second information unit.



a nunber of wite pulse to forma correspondi ng mark.

36. The method as clained in claim33, wherein the 12 JUN 2008

wite strategy paraneters for the higher witing
speed are different fromthegwite strategy paraneters
for the lower witing speed even if the same wite
strategy type is used. 3.7. The nethod as clained in
39. ¢l Fhe Pathdd) s ebsinmednir ¢1ainh B3, wWiireinMiHy Bentfol VikfoinBgion further

. .speed and recordlng | ayer to record data; and
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and EQéh typel BRI %h{b%r%? smsbﬁa?%.?ht & n@§p9§z§ﬂaﬂmark.

he wite strategy type to be use
an /or second information unit. 40. The nethod as
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the h@tdn wilireg speed is fo!lowed by the altematlve information unit for higher -

writing speed.
43. A recording apparatus comprising:
a controller for generating a recording command; and

a recorder/reproducer for performing a recording, based on the recording
gommand from the coniroller, by reading a control information, the  control
.information including at least one information unit for a writing speed and recording
layer, wherein the information unit includes write strategy parameters for first write
strategy type to be used for the writing speed and recording layer, wherein the first
‘write strategy type is one of a plurality of write strategy types applicable to the same
writing speed and recording layer, and the first write strategy type is mandatory type
to be used necessarily for at least the specific writing speed or a preferred type
“determined based on a preference among the plurality of write strategy types

applicable to the same writing speed and recording layer.



represents a nunber of wite pulse to forma
correspondi ng mark. 42. The nmethod as clained in claanUN 2006

39, wherein the second information unit for the

hi gher writing speed is follgwed by the alternative
information unit for higher “witing speed. 43. A
recordi ng apparatus conprising: a controller for

44. gefMhabpparatud of Vil d3C QiEeR t feddrderfreproducer performs the
recorder/reproducer for performng a recording, based
recosdinonusipg curig slatesy masaanetersninclwded dnt thel infarmatipn unit for the

i [ ' rmation, the control
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for a witing z?eed and recordi ng layer, wherein the
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of ite strategy types applicable to the sane
samwa%ﬂgfp?ﬁged and recording layer. 12 JUN 2006 36 44.

The apparatus of claim43, wherein the

whereirc dhdecdntegiieo ddentifigze thorfiret tindte saatigy G®Hel3d NGe considered
ite stra{?ggx paraneters_included in the information
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the idemtifietieesidire writi ng speed and recording | ayer, the
alternative information unit including wite strategy

d6. PIERTRIANGY ! cBFFORS Pk PE, B Befoh! BEBRE jnoces
alternagive hiformation unit for the same writing speed and recording layer, the
-alternative information unit including write strategy parameters for second write
strategy type different from the first write strategy type, wherein the second write
strategy type is an optional or alternative type to use optionally or altematively for at
least the same writing speed and recording layer, and the altemative information unit
is preceded by the information unit for the first write strategy type in recording order,

further comprising:

identifying the mandatory or preferred write strategy type for the writing speed
to be considered mandatorily or preferentially based on the recording order; and

recording data based on the idéntifying step.

47.  The method of claim 28, further comprising:



to be.gen

information unit for the first wite strategy type,
wherein the second wite strategy type in an optiori JUN 2008
or alternative type to use optionally or alternatively
for at least the same witifg speed, wherein the
controller identifies the first wite strategy type to
be considered mnmandatorily or preferentially on the
basdentififing tree memidatied op pesferret] i@ stratayy ®pé for theiriting speed
and the alternative information unit and controls the
%‘g?fﬁﬂ éﬂﬁa@eew Y Bsderantialiy, basewd oni heagcpeding worder of the

i |19 ; j) control
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unit for &Eﬁ same witing speed and recording |ayer,

t hEECOLping Agia paged ﬁ'ﬂé‘i‘?rlﬂ%nﬁgﬂmﬁﬁﬁepi ncluding wite
strategy paraneters for second wite strategy type
different fromthe first wite strategy type, wherein
the second wite strategy type is an optional or
alternative type to use optionally or alternatively
for at least the sane witing speed and recording

| ayer, and the alternative information unit 1is
preceded by the information unit for the first wite
strategy type in recording order, further conprising:
identifying the mandatory or preferred wite strategy
type for the witing speed to be considered
mandatorily or preferentially based on the recording
order; and recording data based on the identifying
step. 47. The nethod of claim 28, further conprising:
12 JUN 2006 37 identifying the nandatory or preferred
wite strategy type for the witing speed to be
consi dered mandatorily or preferentially based on the
recordi ng order of the, first information unit and
the second information unit; and recordi ng data based
on the identifying step.



