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Recor di ng Medi um Met hod of Configuring Control 1 JUN 2006

WORPEYHER20n Thereof, Recordi ng and Reproduci F§THERTI8002041
Usi ng the Same, and Apparatus Thereof 5 *166166*

Fecorarno et vt mare s oo a1y 1o 5 et iy NEED
recording control infRéERam@Medius," €cor dabl e optiCal™
di sc including at |east one recording |ayer, in which

wite stra informatjion_is included wthin {he
Fecor ded GHAAA é?ﬁiﬁa’fﬁ&a %mtrq'oln&?rdnate%ﬂﬂ&e »of
recordi ng data using the disc control informtion

r ecor deRectrding REE RepPodiichis MethddEsing¢Ré Sk smitpt i cal
di sc. Background Art A high density optical recording

medi um known as HD-DYD, is w.dely used to record and
15 store hi gh-defi ni t PORMALEDELEOS 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 zation of the Blu-ray disc, including
Techrgpglglgig s are for the wite-once Blu-ray disc,;

(BD-WD) . Meanwhile, a rewitable Blu-ray disc, known

The pésenbh énvexticw aeldteBio R&@aménmwia,ehmg nidré Qasticdarlys RO W ehethod of
be 20 conpatible with BD-RE di scs expected to have

i gher r.ecardi vel ociti i.e...th X:.Spe .
recorcpm control in ormaplgn on a record%gfe Optl%af disc ?nc%udmg a? ?east one recording

layer, in which write strategy information is included within the recorded 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 next-
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-WO). Meanwhile, a
rewritable Blu-ray disc, known as the 1x-speed BD-RE and now being discussed, should be
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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BD- RE and beyond. BD-WD specifications for high

recording velocity are also in progress. Efficient: 1 JUN 2006

WO TR £ of coping with thHe high recording VWW?@?‘WM"‘"
of a high-density optical disc *@&0002* 1 JUN 2006 WO
2005/ 017882 PCT/ KR2004/ 002041 2 are urgently needed,
and the specifications established should ensure

are uiphtiphecdedipatithe spetificatidrs ektablivhed ghould éasiré mntual compatibility.
Accordingly, the present invention is directed to a
di sc control information recording nmethod 5 that
substantially obviates one or nore problens due to
limtations and di sadvantages of the related art. An
Disclofijreof Infention present invention is to provide a nmethod
of recording disc control information corresponding

to hi witing speed, .b jch.wit trate .

Accof el ihe BrsrerGRvaRR s okl e i choied] i Pigiflon recording method
i nformati on prerecorded on a recordi ng nmedi um and by

that substatially obetatesddrregoranom@ioblemns ddeico tignifations srfdedisadvantages of the
recordi ng nedi um can be perforned based on recorded

ltegi sc information. Another object of the present

related @ ntion is to provide a data structure for
configuring disc control information. Another object

An object hof theepem¢nti imvemtionois its provide o imkethed roft teookdirfg disc control
recordi ng disc control 15 information which includes

inforffle o Ebichbe D REA Bl ety BY, Wit oy intormation is

I i ke-based recordi ng nedi a. Anot her object of the
inclugedewithin disw eoritrod infosmationpprexicdried ones secdiding mediummand by which
recordi ng and reproducing nethod, and apparat us

recorﬁiﬁigg?alqelélﬁpgﬁ%{)ro@g%g %at {jﬁt %ggr\éfngd ﬁ’e%ilﬁg ngaglo{)e performed based on

recorded disc information.

C

Another object of the present invention is to provide a data structure for configuring disc
control 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 information
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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20 Additional advantages, objects, and features of the

invention will be set forth in part in the 1 JUN 2006

WO0Y178820n which fol lows artd in part will bed&fdKR2004/002041
apparent to those having ordinary skill in the art

upon exam nation of the follow ng or may be | earned
frompractice of the invention. 1 JUN 2006 WO

The cHéXbivesl 58 3thidr RAVNEEO Hf AR Bvkniibie ntly) I daliea] amdl attained by the
ot her advantages of the invention may be realized and

structfisSRiril D) POBG TR S HRHBE Aot A PG REFRE g Well ss the
the appended drawi ngs. To achi eve these objects and

appended drawiflgant ages and in accordance with the purpose of
the 5 invention, as enbodi ed and broadly descri bed

her ei a. data structure of a caontrol i.nfor i,on for

To aghidyS, Pese” ool ahd ol Hdfitine Ay Seotidad WhhBE purpbse of the
recordi ng |layer, wherein the control information

invention,| asdmbydred ahd bsdadbtyndescribhedrrepdin candata strudture of acpattolf information
writing speed and recording |ayer, characterized in
that,the information.unit includes wite strate .

for ugs: Pilea EoroRidh MRy ndfink & Teast 0F8 s9PordiBe TedsP Bftrein,the control
for the witing speed and recording | ayer, wherein the

inforrhatict ineluding at Qeast omxt iafyrmiatiore unit fareespetific wlitingdpeed and recording
wite strategy types applicable to the sane witing

S d,_and.r rgdi ng Layer. lL.n. apnather. aspect of th
lyer, FEEG1R S TR MR oyt Rk s SRRy, Bhrakidters for fist
i ncludes the control information by the data
write strategy type fo beuseddohthe vaitpecpeaf ardrecqrdingdager, whereini the first write
a recording nethod includes the steps of reading at
I 0 ntLol ~information. the.. 0 "
statef 1ygB 8 PRERE s RERIEY g WAt PR B SPRERHIR It e ritng speed
for a specific witing speed and recording | ayer,
and redordingtayer.zed in that the information unit includes
wite strategy paraneters for first wite strategy

tn angi§eeb8eids oF Bleonl el Pt 1 ol Raf REBR BHULST Gefidl? o conteo
a plurality of wite strategy types applicable to the

informsatiom tyr the daty sepeterk. and recordi ng | ayer; and recording
data on a 20 specific recording layer at a specific

In an%{ﬂ{ a{_sﬂgct o ﬁ{%dprgs%?i{aﬂvgﬂﬁotn? g réehtor(iiﬁg?l ﬁfeﬂ%r&emélﬂﬁeosrtﬁggesp of reading at

least one control information, the control information including at least one information unit
for a specific 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 recording data on a
specific recording layer at a specific writing speed based on the at least one information unit.

In another aspect of the present invention, a recording method includes the steps of reading a

control information, the control information including first information unit for a specific
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In anot her aspect of the present invention, a
.. mecording method includes the steps of readi ng a 1 JUN 2006
- WORNIYH882nf or mati on, the codtrol information BSd/ERA0A002041
first information unit for a specific 1 JUN 2006 WO
2005/ 017882 PCT/ KR2004/ 002041 writing speed and
recording | ayer, characterized in that the first
writin?rb‘p@édfahdl @ecordihf layee,| ciheterived tie thdtrthe diyt mforankibenmit includes
or first wite strategy type to be used for the

.. Witing speed and ecor dj | ayer, wherei he f.i.rst
write gfcpipg) BPPERGY 1y e ME ARy DG 0,86 S 197 Uk Pk ‘speed and
strategy types applicable to the sane witing speed
recordingl 1dyer,owhbireig thefest, writedstiatapynigipe i oneraf aqriuralifyt oSwiity strategy
the same witing speed and recording |ayer includes

pes S 3l BB 8 1 R e A by 58 pion
recording data on a specific recording |ayer at a

for the paa¢ writingrspeedgndseesrdingdayst includds widtestrategg parameters for second
information unit. In another aspect of the present

o t . dj thod, incl udes t t.eps, of .
write HERIERY P il F i o HTeLoE P G SHITHE e on a specifi
information including first information unit for a
recordipgtayér at a specific wiriting spepddehsadheh atdeast dneipfdrmation unit.
characterized in that the first information unit

iL.ncl ude |t ranet.e for. £i [ .
i a8 883 of i et BV BB RSP BE o b e o recine s

recording |ayer, wherein the first wite strategy type
contrdlSinformatibn, athelcontadl inforafation i iheluding firsginforimyatien unit for a specific

applicable to the same witing speed and recording

... layer. and an.additional infornat;j it. for . e
writing $petd o SoRRE Tl tecs isBh TR usbit g e sgeiipplion upif moludes
second information unit 15 including wite strategy
write shatagy perametars forhfirst surite wiratbgy $ypeabepy/usedpfor die writing speed and
different wite strategy type to be used for the

' | L1 d e. s . ordi er, . anhd
rocordth il horbi g oo By AR 4 BAGOF ayppells bt vl smategy
specific witing speed based on at |east one
types apflimabletto dire same writing speetl hed racopding laybr, tahé apadditiohal information
i nvention, a recording apparatus includes a controller

it S5 iy RRFIeCArRR A o BhPt BRoRRAE IR0 Afvfgne nfompion wnit

on the generated recordi ng command, by reading a
includingtwride strafegy rparanoeterst foe thesamelwrite strategy type or a different write

Cl

strategy type to be used for the higher writing speed and the same recording layer; and
recording data on a specific recording layer at a specific writing speed based on at least one
information unit.

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 control information, the control

information including at least one information unit for a specific writing speed and recording
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information including at | east one information unit

for.a-specific witing speed and recording 1 JUN 2008 JUN 2006 . ...

WOR9503%8317882 PCT/ KR2004/ 082041 |'ayer, char a®CafKB294#/002041
in that the information unit includes wite strategy
paranmeters for first wite strategy type to be used
for the witing speed and recording | ayer, wherein the

layer, fohabtedbdd B that BR! RBVnia¥iBR unft iAAAE wHtddstitedy patambters for first
wite strategy types applicable to the sane witing

speed and recording layer. 5 1t . is tqQ be understoqd )
write FRGEYIBRN ORISR ?%rgg? w?j}flgs esed|ang é%‘@F&BE Tayin, AYerei dho first write
followi ng detailed description of the present
strategy¥ype id 6e GHLplarafitpbPwYitedifteRy YR abplicabld thE @ame writing speed
Intended to provide further explanation of the
i nvent.ion as clainmed. Brief Description of Drawi ngs 10
and repprdingla¥ifnanyi ng dr awi ngs, whi ch aPe i ncl uded to )
provide a further understanding of the invention and
It is t@be unbEBiope it Hdth theafofbgoiipSidnktal destription afd thid following detailed

application, illustrate enbodinent(s) of the
Jnvention and together with the descripti on serye tq
descngt}?ﬂ 3&,{;\?@ Ipéeseﬁfr ; (?PB‘I"% g exemp iexplangigry gpd are intended to

drawings: FIG 1 is a diagramof a single-layer disc
providdithéraRpRintior the irfeRtidn dsitsmetdon; 15 FIG 2 is a
di agram of a dual -l ayer disc applicable to the present
invention; FIG 3 is a diagram of a managenent area
where disc control information of the present
invention is recorded, illustrating a disc information

Brief Descriptioigof Prawings F1 GS. 4A-4E are diagrans of a sanple
data structure of disc control information recorded

accordin o a first. K enbodi t, of the present .
The apsapary g, dr3tings chich 218 MeHstsd fo rayide A HERER tuderstaning of the
data structure of disc control information recorded

inveni&iC Qndi H¢ hﬁo@oﬁ&é& nd enbedhstitine of pdrh @ fPihES epplication, illustrate
i nvention; Fl 6, FIGS. 7A & 7B, and FIG 8 are

embo%iaaﬁggggéf (%ltle ?n&e%rtsglll Can a%oaget te{ With the %Esc%pﬁgn Cs%p&er 9(') e:lcplain the

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
invention 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 prese;nt invention;

FIG. 6, FIGS. 7A & 7B, and FIG. 8 are diagrams of a sample data structure of disc control
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WD 2005/017882" 6 PCT/ KR2004/ 002041 information

recorded according to a third enbodi ment-of the 1 JUN 2006

WORMSMT882 nvent i on; FIG 9A-9E are di agrams of PCTEERA9P44002041
data structure of disc control information recorded
according to a fourth enbodi nent of the present
invention; and FIG 10 is a bl ock diagram of an

inforragidmcetorded Eccbﬁﬂﬁ%di Athird Rehbodidiel B E tHeDraseREInPéntfon;
according 5 to the present i nventi on. Best Mbde for
Qut the_.lnven n Referenc now, be mad
FIG. SA-SR i ciagtpmin g b Heale; Qi SHBGHrEaH Al onfial ifpmaign recorded
i nvention, exanples of which are illustrated in the
accoramgmmmtmwcmmﬂgfth §e€t‘t/ﬁfveﬂﬁ?cﬁﬁ Rl e, the same
.0 reference nunbers w be used throughout t he
t.o refer, to same or, arts. For
FIG. f@ A RiBEk olhetgin 8 ﬁtlé’nﬁtaﬁ gie fsCOBFl&s@ﬂa réproguging, ppparagus according
taken as an exanple of an optical disc according to
to thetpresepri@santioni nvention. Yet, it is apparent that the
concept of the present invention, which is
characterized in an optical disc having its disc
control information recorded thereon, is applicable
to DVD-RAM - RW +RW - RJ+R and the |like for exanple in
Best Mode fan€armybmicOut fife eenties, al t hough ternms used in
the present invention are possibly selected fromthe

et G e B S AR e S Bugd B e b venion,

nmeani ngs are explained in detail in the follow ng

examples of which are illistrated infthe aguoepanying dramengs. Whéiékiw pessille, the same
underst ood Wi th the i nt ended neani ngs of the

refereg?e il ﬁ%ﬁ ge %gpl zﬂe %y‘i&% t? Egtlexlf &)? tﬁg s::u?tg tor ﬁlccje parts. For

t henmsel ves 20 F| rst of all., 'disc control

conveniehce phekplanation, tiBludesp disc (BDYris edken 431 &6@ile of an optical disc
i nvention means an area including various information
i,SC

dsc recaord pl aypac i nf ion for
accordigl i 4 fsBineaioRy Nt 1 mmatiat HBR Meonrapt of girosent igvention,
commonl y designated i nformation provided to WO
which?2i6 @hdradteRA in ah optidhlARchaNEY KRANOddridfdE Bffdrmation recorded thereon,

is applicable to DVD-RAM/-RW/+RW/-R/4R and the like for example in the same manner.
Besides, although terms used in the present invention are possibly selected from the currently
well-known ones, some terms are arbitrarily chosen by the applicant in some cases so that
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 enbossed
area for a disc user by a disc manufacturer. - Yet t leJUN 2006
WQi2005/4178%2 0| i nf or mati on i s brovi ded not only PCE/KRRQ04/002041

prerecorded area but also to a recordable area. The
disc information within the prerecorded or enbossed
area can be copied to the recordable area as well.

a prepéoatded ey wathin i dist oetoempémbqssecEaIEa)forlarthSmeEby 4 Hisc dianufacturer.
control information is called "disc information' in BD

et, Borgif bt R R BARER hty 18 e rerssprded spen g atso o 2
techni cal background of the’ present invention is

recordabdmaries.cTheydispinforomtibe within theywereadrdédonembossed area can be copied
information' in DVD-RAM-RW+RW-R +R. For

X I.nformation
to thecrg&\fgmr%gﬁégraggv gr&igﬁ@dﬁﬁl}ﬁ g%e@ﬁ?l%?pondi ng to a case
of Blu-ray disc (BD) is taken as an 10 exanple. FIG
5 For idstanvd, fHeGlis@ canteolsinfarmatiomlis daligh &disc niformpttionalin & o8 ‘physical
according to the present invention, in which a

e .
formd RBHARNA" 1 BIVISRAVR ) RUBRRME. Rihepie I Vil ) he technicat
the recordabl e disc can be any one of a rewitable
backgvpuridcef] thel pmsentanvantipe is identécatiytappli¢abtt t©c physichl forenat information’
like. 15 FIG 1 is a structural di agram of a
. j v d ace .
in DVPRAD-RIGRWARATE FBE SRAEHRY o b Bilor e Bfbrmuation
|l ead-in area is prOV|ded as a nmanagenent area on an
(hereinafterr abbréviatedRI) ecareesponeting to arcaspiof Bli-raly dise (Bi)riedsken as an
a lead-out area is provided as a nmanagenent area on
outer circunference area of the optical disc.
10 examél%.eci fically, a prerecorded area and a 20 rewitable
or wite-once area are separated from each ot her
FIG. WianéhiFilGt i ard strueturali diagramhe o€ optical diseaawbrding todﬁwsq:resféhteinvention,
prerecorded area is an area (called "enbossed area')

o w0 et P DRESH e B el gttt o e

di sc, whereby a user or systemis unable to perform
inventjon. eMmqoyem theaecartigble disc can be any one of a rewritable optical disc, a write-

once optical disc, and the like.
15 FIG. 1 is a structural diagram of a single-layer disc having one recording layer according to
the present invention.
Referring to FIG. 1, a lead-in area is provided as a management 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
20  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
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prerecorded area at all. In BD-RE/WDO, the prerecorded
area i s naned PIC (permanent information and controll JUN 2006
WB&P%}“Zﬁséa. And, the above-described disc infafdtiRigf#/002041
(hereinaftef called "DI') as information required for
disc recording is recorded in the PIC area. 5 1n a
data area, provided are a user data area where user's
manufasfuringathe dise, mhereby adusen @r spstem iaupalsle to parfomy daswriting on the
repl ace a generated defect area. Specifically, TDVA
r f t '
preccbdiBEP LG 4 HE, 5 5D REEE 08 puflefiiied Jood SCRRHLIPIC (permanent
provided to such a wite-once optical disc as BD WO
informatiaragmd ofntrdlalata) -area. tAaisl, ¢heBBbgvRBleREjhed Tdivinfomnation (hereinafter
unnecessary so that such an area is left as a reserved
callod T oy R SN P UEE kB SRR HIC R
as disc control information required for record
In a dgtacarem proadedoarg adiger data area piherecuser’sicatl data is recordad lanéd spare areas
area. It is apparent that a recording nethod in the

0 ea ol Life ' t C '
ISA BEGRICIFEGHIREST gonfil GRS aro%, SERRICAL, EDORC Meftbbfary defec
prerecorded area is recorded by biphased high
managerae ayen) fotxgoordingdinfirmation of defectangrgeneralj managements is provided
nodul ated 15 signals in the corresponding area are
I yoll i f t
to sudh EWFL it pREAR ABDWD, IR P IEUIREN: BRI RY), TOMA
. is a diagram of a dual-layer disc having dual
18 umwe@ssmisnghqtayfém arpaisplt aha resevedprgang | ayer starting
with a lead-in is naned a first recording | ayer LayerO

The Ia sgglond reco?%dﬁgdpg)ﬁ%nfg%ﬁq 612?@?1?& é&gﬁdéfg Idgs;i/l erﬁr? fl)rmatlon
disc, the PIC area is provided to | ead-in and | ead-out

(D) agrdigpscamtrol infpraation required; for meeord playbackrafs distih thegrerecorded or
information (D) of the same contents is recorded in

; i . ot ; i f Pl
o B 116 Gy 5 o B R ARy ety
.2005/017882 9 1 JUN 2006 _PCT/ KR2004/ 002041 nenti oned
appligdrforgaeh kindefslises. Jneogss PHBPIRE/WO, thediI€ arbmas the prerecorded area is

i nformati on can be rearranged |ike the
recorded by biphased high frequency modulated signals, the high frequency modulated

signals in the corresponding area are played back according to a specific playback method,
and information is acquired from the playback.

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.

In the dual-layer disc, the PIC area is provided to lead-in and lead-out areas of a disc inner
circumference 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
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Structure of the PIC area in Fig. 3 when the entire

information within the high frequency nodul ated Pl c1JUN 2006

WQRAW/MB82cquired. A method & configuring di s@CT/KR2004/002041

information (D) in the PIC area is explained in
detail as 5 follows. In BD-RE/WO, 'one cluster’
represents a mninmumrecord unit, five hundred
mentiéwadt ivi-the fsregaihg deseriptigmtih arcahothad iformation @ar be rreammanged like the
as one upper record unit, and total five fragrnents

s 08 BT e 91345 o RO S g ovenc

| FO. The disc information is plurally recorded per
modultated I avep isagquirednd writing speed 10 pernitted by the
correspondi ng optical disc, and one disc information

i,ncl U V, eGLfk . i .
A metiRf OGO BRFnE B Eitorn oy h Wi PRE R 1€ lathingf af Yotail s
information (D) frame. Moreover, the sane contents of
followshe di sc information are repeatedly recorded in each
front head cluster of the rest of the fragnents,
blil. Ag. ith. S '
tn BRHRRY, AR UGEE, (PrBRaR ¥ hlbinshiSFecBla b, 848 Shundred forty-four
correspondi ng recording |layer, information
clustersegatherentdonsgfruct iohe figgmeptationeanppenrecord unitasrshiotal five fragments
i nformati on corresponding to the witing speed are
cor de e i ae.in :
gathet £ Shfiofhe P 48y, 1586 Tufiiidr e oo iy o B Bond Bfdhor of a frst
correspondi ng optical disc, thereby enabling to
fragmentolF0dEhogise mebrmationds plwally reeorded penmdeordingl layarrand metiting speed
per witing speed. 20 Nanmely, the disc information
LD N ! . ; o ed i
permilfp by dhe, OtFesBbRRAE botchl Ak, B bile GREHACHEH G Hohules one undred
supported by the correspondi ng di sc and associ at ed
twelvow byttes. Speciftcally, distoinfermation condtructed witlecl 2-bydbd yis dalled disc
provi ding specific witing speed supported for 1 JUN
inforrfi i @fﬁﬁ%&%SMb]tg E (e shafrd /ck)ﬁ?%ﬁ)tgéy Qﬁ)g?i%(lf ifdfifation are repeatedly
recordlrng I'ayer and’associ ated wite strategy
information via a specified nethod in case that a
recorqsiduin zhélt fronttheaé clustdr nfjtheags of thediragments, thereby enabling to cope with
correspondi ng di'sc.

loss of the disc information.

Information representing the corresponding recording layer, information representing writing
speed, and write strategy information corresponding to the writing speed are recorded within
each disc information. Hence, such information is utilized in record playback of the
corresponding optical disc, thereby enabling to provide optimal write power per recording
layer and per writing speed.

Namely, tﬁe 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
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- And, the specific configuration of the disc

have a configuration different fromthe 5
above- expl ai ned structure. Specifically, if a size of
disc information (DI) corresponds to that of BD, it is
each fecbiding layercundi assdotated writeostratogynipformatien yiaka/speeified dnetigod in case
disc information (D) of the sane recording |ayer as

i: e b k- repeati ng
that a@’@‘%ﬁ%‘&f&frﬁ%‘?‘ﬁgﬁygﬁ%?%{ hgrrglf} %Elggsgb%éﬂg gi Confi gure the
wite strategy differing per witing speed only in
And, dlakd speicific. canfigutation S therfdiadi infortmetiém (DY rektésotd thiat of Blu-ray disc
configuring disc information and a net hod of
r i .C e y
@D fFIERh At Bftibar £DVD) G ol ol iy Cocrtbiralloh ifterent from the
are explained in detail by referring to the attached
abovadexplaineds steuctire) $pepificalty,df a siza afsliscEnformatiom PPnwrssponds to that
recording disc informati on of an optical disc

condi . . : . .

or BT 14268 Syt ST R ook O Bitmation 0D o e
strategy (W) 15 types defined by a specification is

samer reconditeg layier aasc one dufoomdiiony tdi providef onceatwithout Fepgating. common
shows a concept of recording disc information of an

_ Coal di : w . of . _
inforitidnt & mé B o6 16 L6l ditnd thomielslthiogy BT wRldrplfecd only in
of disc informations are recorded within a disc, a .
additioacord sequence of each disc information is decided
by a sequence nunber, and the record sequence 20 is
iou§ G Y, - e, bt
Vanoiﬁﬁfé(i)’lﬁ%gtﬂp %ﬁs i]%prge(;hgrﬂggj OFn%gltﬁ%E%lﬁ ted&\;%vi AN T he g’lh(ggl method of
i nformati on, which is naned "Dl frane sequence nunber
recording Bpedifio tifornidtioncandathel like withirilisg infoumationacdoyding@h the present
O I'h, 02h, 03h ...". 1 JUN 2006 WD 2005/017882 11

: / : . i i f h
invenfio] SRR N B Totching 100 ARl os ity
if the information of the 5th byte is "OCh', 'O’
FIGs.a it 4Eqare diagramsnéforeperdingrdiscsinfgriniatian offiag @ptical disc according to a
information of | x speed of a first recording | ayer

first dnf6Airbnt P piTBR Inventiond! i wHicH M'GE 4 PRrdlity of write strategy (WS)

types defined by a specification is recorded on a corresponding disc information.

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-byte. For instance, the corresponding information is recorded in 5™ byte
within the disc information, which is named ‘DI frame sequence number in DI block’ field

and is briefly indicated by ‘00h, 01h, 02h, 03h ...,

+ information (D) relates-to: that of Blu-ray disgc 1 JUN 2006
WPRPYSI01T482 5 a1 so apparent thAt a DVD based di SCTAEE004/002041
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well as disc information of |x speed of a second

-recording layer Layerl. ~02h' means 3'1 disc 5 1 JUN 2006 .

WOMEBLon as wel | as disclinformation of 2x P&IOER2084/002041
the first recording |layer LayerO And, "03h' neans
4th disc information as well as disc information of 2x
speed of the second recording |ayer Layer 1. Hence,
Namely)@hélinFermationrstahé of byte Rrdefiaed i h @bllowing maamer Hirst of all, if the
recording velocity order and is then configured in a

. r regardigg, l.ayer, order . Yet, thiS,lisS. MSt .. .

inforrgafiop Pl e SOrPYRS COMEe APt Fieans 16 Gisg dlbPmgtion, ga well as dise
order can be preferred to the recording velocity order ‘

informalioR@TT1xGpesdef Hise recordiy lamér Iuyer0. MoIte eveans 2%rdisceinformation as
strategy (W5) interoperating with recording velocity

nt. t he rrespondi n isc i.nformation,i , d 10
well 4 G, nApption.of B tepl of & paind soxgrdin AT Faly O means 3 disc
Strategy paraneters' field as Lth_,111t11 bytes,
inforndtioni 43 WélEagldise infoinmutivntof QR . spéetiof the diréti retsrdingdayet I ayer0. And,
information enabling to identify a type or kind of the

cnars f€Ccord wite strate WE) [recorded,. in e
o3t gty A, (%5 nfremplh B PRILAY cfsB RbiRBion e A¥ pread, f e second
e.g., area naned Wite Strategy type' field as Nth
recordiyg BayemiLayerh the disc information. Considering the
nmeaning of "wite strategy (W5)', a nedium property of

pened S8, A o B b R oo BRRY Hh? ot s ten
disc viaa 20 pickup ('l Vin FIG 10) to performa

configueedirdh per tdvording laydeneder. Yet, shieus jusbexerplatie ©@mthe contrary, the
strength (wite power) of the | aser beam wite pul se,

ti,me of ,applyin he ite power thereto,, and th . .
recordlpg 85 s GRR TR ToafP GR ORI elaFif PidpE S cbriiguring diso
strategies are naned Wite 1 JUN 2006 WD 2005/017882
informatioR€T/ KR2004/ 002041 Strategy (WS)' in general and
specific contents recorded within a specific Wite

MoreSE 255, By S, IR e e B ot by

the present invention neans the entire informtion
correspafdiag disednformition is recosdeddh agpediiibarea g, adddnamed ‘Write Strategy
paraneters neans itens and specific nuneric

parameters’ field as L™~111" bytes, within the disc information, And, identification

information enabling to identify a type or kind of the recorded write strategy (WS) recorded
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. 10) to perform a recording thereof. Hence, it should be decided a
strength (write power) of the laser beam, write pulse, a time of applying the write power

thereto, and the like. The above-decided various kinds of write strategies are named ‘Write
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5 values configuring Ws and is a sort of W5

informati on. Hence, the W8 i nformati on has an 1 JUN 2006 -

WORIYMT7882 concept of includlBg the above- desciGJégR20(¢2002041
Type', W5 flag' that will be explained |ater, and
the like as well as the W5 paraneters. And, the wite
strategy (W5) can be recorded in various ways. As a
Strategly QW $)2 dorgeferabami spcifiv yonteins séchbrded withint DspecificatWrite Strategy
hi gher speed, a witing speed, i.e., disc RPM as well

as the | 10 rty of t,he recording layer is

W) fymrmen sy SiepBed DRRT pistllert ot 6 “accur ate Syst em
is requested. And, the various wite strategies (W),

Writel steategy BV $ )y indsrneation exxeal i the chresent imvemtion means the @nfidecinformation
First of all, there is a system having a nunber of -

[ rdi ng..pulse s e than .a recordin . .
assoclgfgith e e (5D rand S st B el et T Bheifg momeric
be called "(n-1) W§'. For 15 exanple, if a mark has a
values eomfiguritnif, WiSt arrdeig i soetsofoWiS inf@mation.f Henvef the W8 information has an
according to the (n 1)W5. In that case, a tine of each

. it S : . | eyel .0 it 0 LS. defdaed, by .
i, SGpRBL 52 BB HS e b RS e el wit b
corresponding disc information. Secondly, there is a
explaingd flaten, hmd/ thedika am well@s thef WiSquacamiéteny. pul se having a
size anounting to a half of the recording mark size

N Rk L F I i .
e, (e AP e ka8 55 SR Spsegiypo iy
the 7T according to the (n-1)W5. That is, a deci nal
densifiehand tonrunfat thiygher speed) 4 wiringi spead, ded discdRRM$ as mtellgpsrthe medium
nunbers of pluses are only available. In that case, '

a
' ' I Wi ' .
propelfyr5% 86 sk ek i Mol SieBUS, HBpec T bBreBAnd System i
JUN 2006 WD 2005/017882 13 PCT/ KR2004/ 002041 in the
requestod.r s dhel varipudiverite istritegien { WS),. i.eT,hW Sriypeseare expglained e follows for
strategy paraneters for each wite strategy type may
examF ve different val ues each other. Besides, new wite
Strategies (W5) keep being devel oped. Regarding the
different kinds of wite strategy (W5), when there
First efalk theris a syateinchayingystwmiser of rechaling pulee srhalter byyl thab) recording
exi st as paraneters applied to the wite strategies 5
[ I [ . t & e ’
mark t(sﬁg)(?flf{nféﬁ%i &4 Q%E&Eiﬂgi‘l%g&t:geqﬁﬁgl, m{fgﬂfdﬁ% MRl LET Ws’. For

ower accor

example, if a mark has a length 7T, it requires 6 pluses to form the 7T according to the (n-
1)WS. 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. Secondly, there is a
system having a number of 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
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strategy (W5) and then records a result of the test in

WS paranmeters' field of the 0-111.t1' bytes within1JUN 2006

WORBSN1ZE82i nf or mati on and WBL3ype i nformati on AETER2004/002041
byte. If there exist N-types of wite strategies (W5),
the identification information allocates a specific
recognition value to each wite strategy (W5) to

in thed@fre§dndmeldidd iARImation. Thestspasttve wid sti@fegy peiddistérs for each write
neans 1St W5 (Wite Strategy-1 or Ws-1). 0000 OO o'

means 2nd, W5 (\Wite _Strat -2 or W5-2). XXXXD,
strategip BPS MEShhas &%ﬁemeva%v?sa?asﬁﬁr@roﬁe%@gwgw P fRategtes (WS) keep
present invention, 1St W (Ws-1) is defined by the

beingaQ¥I8p&kK Mephriitsh therdifidrelBkind® df #ifde styiftedW\EWS), witen there exist the
gdefi ngd by “(n/2) W§'. Moreover, if the 'Ws Type'

. field is set to 0000 Ob'.,. it can be defined, to . .
varioysSyatepisaat e Wik SRlen (USIBit s @eranars agisd Gt Srite stratogis
well as WS paraneters within disc information. Nanely,
(WS)differ frof® edotpéther, aclist mimitiudk fesi3theweitspdeerticeordiigcto the write

as information indicating that there exists no

W5
ar te as wel,l as inf tion.designating .t th th
seatofl S5 endsTncirodfigne TemCoChE et 8 P cuttnrige el of e L1t
information for a specific wite strategy (W5, in
bytes Withithe dilcdaformamtidroaid Wetypeinferititibn in NCbyte. 1St WS
(Ws-1) fromvarious specifications in 20 recording a

g AL B ) B e b TS e

"WE Type' field of Nth byte of disc information is

specifi® O€toghitibh' valirates edeht wiile {tidffedy OWH) 26 @efind\&s follows. For instance,
2005/ 017882 14 PCT/ KR2004/ 002041 1), paraneter val ues

oooclFERRAE PO 0h Sl M okt s 2 ws i

Hence, in case that a di sc manufacturer selects to
Stratgg§0srdWR R}, ‘WX KRR X XD’ Bikafls NG‘JWS'(Wrﬁe Swntepy-anor WSENR
"Wite Strategy Type' field and parameters fitting the

i b S5 PR e A T o

di fferent values from each other according to the
WS (WS-1 eis definddlgy (0/2PWS’ype. And, the corresponding wite

strat egy

Moreover, if the ‘WS Type’ field is set to ‘0000 0000b’, it can be defined to mean that a
specific WS type fails to exist as well as WS parameters within disc information. Namely, the
‘WS Type’ field of the N™ byte can be utilized as information indicating that there exists no
WS parameters 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 various specifications in
recording a write strategy (WS) for 1x speed within 1x speed disc information of a first

recording layer.

Namely, if ‘WS Type’ field of N™ byte of disc information is ‘000 0001b’ means 1% WS (WS-
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(W5) paraneters are previously determ ned as specifi eP
i %gwtﬁl on fitting the characteristics of the _disc JUN 2006
we 17§82 ¢ provi ded to a dit4c manufacturer orPd 004/002041

system designer. FIGs. 4C to 4E show specific

enbodi nents for a nethod of recording the

above-defined wite 10 strategy (W5 w thin disc
1), parameterwaliues cofré¢sgondifiz dm dhe~WE-1 4tk sinitten tih € Wiite [Birhtégdyaparameters’

the wite strategy (W5) is optionally selected to be

or.dea the entire recording layers and

ﬁeld{)ﬁ%orlgiqnggr%ﬂ ocities on manufacturing a disc. And,

FI G 4E shows a nmethod of recording a  previously
Hencejeinegase thad avlise masufagtueeryse(eos) toi recerdralh IHS (WS-2) 110800 0010b’ is

in case of a specific recording velocity. 15 For

_ i .y i Cha . o

wrin G PREFSIE oS By el e Qe TRHEE the 4 WS o) B writen
peec|1 (2X) are applied to each recorﬁ‘i ng |layer. FIG

the L€l Kif{chysesa Tha perauteters supitiengn the bPeildRdiykes mive ifferent values from
record wite strategies (W5) in the entire recording

. i r [.0g | it : .

cach biHEF hchoRfifly B e\ laldey (O SpRANE F LorkGbpnGff wrto scateey
recording |ayer LayerOis recorded in 'OOh' as a disc

(WS)ipatasasters argprevigusly deteppingd ds iscifid infaBmation Sttingl the thedtacteristics
to be recorded as a wite strategy (W5). Disc

' i ; i | ayer
R R A S s e R S
selected to be recorded as a wite strategy (W5).
FIGs.3 Gty 4Eshowisnecidic eptbodimente ft aghethodof recendingthe abovegdefined write
JUN 2006 WO 2005/017882 15 PCT/ KR2004/ 002041 | ayer

.G . Ik ! _ i .
steate (Y it B2 dEhmarb, #40. 4 FES. 47 st piglod that the wite
And, disc information of 2x speed of the second
strategys OY S ksg optignatly | selastdd fos bernecerdeik dor the @8tite wacdrdiwg layers and
W5 (W-N) is selected to be recorded as a wite

s . ) e h .ca it .
scorl SR W B 635, 6.0 404 £t of revorting
Sstrategy type, to be 5 used for | X speed of a first
previeusty deermyined ywanite(steajegy O)Sirdly ahmandatoryf mapmar inatasef a specific

fromthat to be used for 2X speed of the a first

recor&iﬁg%ﬁlzi@ﬁ | ayer (Layer 0). FIG 4D shows anot her
exanpl e 'of enabling to optionally record a wite

strategy (V&) in °
For convenience of explanation, it is assumed that a disc includes a dual layer and that 1x

speed (1X) and 2x speed (2X) are applied to each recording layer.

FIG. 4C shows a case of enabling to optionally different record write strategies (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 ‘O1h’ and 2™ WS (W S-2) is selected

to be recorded as a write strategy (WS). Disc information of 2x speed of the first recording
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whi ch the same type of wite strategy (W5) is applied
éo disc information of the entire recording Ig\i_ [S
WYL di ng vel ocities. |A5such a case, wi

strategy paraneters for specific 10 recordi ng |ayer
and/or witing speed may have different values from
that for other recording |ayer and/or witing speed

layer lawpdcisireedrided hnffZhy and ilficWSi (WS4) abbeledted teboretorded as a write
wite strategy optionally, a disc manufacturer enables

plAY. 40 | ' tr :
scatcpf (WP b Bfc Hbtmbe] B oF sbbdd 6 5" LG refling By Layert 15
illustrates a case that 1" W6 (W5-1) is recorded in
recordgdeine 8l r anddN® WS (ES-Nris setectedSo e Gecotdedsamavarite steatégy(WS). In
of recording a wite strategy (W5) previously
r . ' t t hn, ca .
such § 8087 PRl SpardRIGR (61 Y] TRORS DS LT BRI Lk sy type to be
optionally in case of a rest recording velocity.
used fasriet spaeg of wrfirsteresondingdgyer((ayerfQ) mayxhaypatifferest valees from that to
nost  inportant wite strategy of which specific

' ' i cified decision

be usé}ﬁgﬂgg{ @8‘9{)7%%8? aﬁ%%?cgo‘r?&%gzégiegéﬁgﬁ%t ionally record

the rest recording velocities 20 except the | x speed.
FIG. 4Bt showis anather skamplei afrensblingitodoptionally record pparitenstratagyt(WS), in

the recording velocity decided in a nandatory manner

. . rst J i | .
wiiclf 8, Bin P8 i keSS T B 5 5 Wbl ot o enie
WE) mandatory for the Ix speed is 1" W5 (\W5-1), 1 JUN
recordigg bayed ados¢aqyding yelociiepdn/suekod Case VL Bssirattigy parameters for specific

information for | x speed of a first recording layer is

oconf 18 b e 386 g gl S TR AP gerscoing
the wite strategy (W5) in a nmandatory manner. Disc

layer ppd/or weiting spaedrespretiysbed of the first recording |ayer
is witten in “02h' and "03h' and 2nd W5 (W5-2) is

I : . | t
Nemf 55 10 KSR 4@ okl Mo LB gl Bl cpbis to
strategy (W5) type mandatory for |x speed is the 2nd
applywme(mgst 2pliable write spategye (WS) athe endirg disc\isfaringtion identically. And,
shoul d be recorded in a mandatory nmanner as well as
FIG. 41591\1551"3&& a c%J‘thata ' W55 is r@%&flé@fn' tR¢ et 458 Gfrformation.
the disc ti t her ei n.

recor I Nt or n o X speed

004/002041

FIG. 4E shows a method of recording a write strategy (WS) previously determined in a
mandatory manner in case of a specific recording velocity or a write strategy (WS) optionally
in case of a rest recording velocity. Generally, write strategy (WS) for 1x speed is the most
important write strategy of which specific method is previously decided by a specified
decision and a disc manufacturer enables to optionally record the rest recording velocities
except the 1x speed. Yet, in case of a high-speed disc, it is apparent that the recording velocity
decided in a mandatory manner can be 2); speed, 3x speed, or the like as well as 1x speed.

For instance, if a type of a write strategy (WS) mandatory for the 1x speed is 1% WS (WS-1),

1 JUN 2006
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In applying the case of FIG 4E, one of a plurality of

specified wite strategies:is uniformy 10 witten dsJUN 2006

WORAYW788eced wite strategyl6éWs) in a nmandat oRfFT/KR2004/002041
manner, thereby enabling to secure nore disc

recording characteristics. And, a disc manufacturer
enables to optionally record one of a plurality of

disc ihfoemstiet foriledpeed dfta fitst edcofiins layet fsavriten iho00R haddr-osh’ as a disc
recording velocities except the | x speed, whereby a

inforpi ggoenon s e P, WSAEET) o 5 fate o e Ve Seap W) ima

to record the mandatory wite strategy 15 (W5 for Ix

mand&ee thadfienVBlisc mfortatios o2y whed! of the fasiokcodinglayer is written in
optionally record other wite strategy (V\S) for Ix

AL eqd..separ.qad suc cae i nfor t|o

o2n G0 Bl s B elecfhaB B recaied $efe pieS R ) that
the specified mandatory wite strategy (W5) and

can beliopfienatiytrecatial Henéqrifrthiei vaiteistateggli(WE) ttipe mpddatsrgifor 1x speed is
wite strategy (W5). This will be explainedinthe

the 2 TSR35 R b ) 672 Sl ) el B e85 in & mandatory

dlagrans of an anot her exanple of recording disc
mannenfasrwell iasn‘08ht andi 10dh’ tas thesdisorinformbieti weqienod re¢ved the disc
present [ nventi on in which “applicable witing speed

tion' “recording layer information existing
mfon&fr}t c?fal&lsgged ?rgmrecorded within the 1 JUN 2006 WO

2005/ 017882 17 PCT/ KR2004/ 002041 ° correspondi ng di sc
In applyingr the casenofaRIGndE, ons of a phoblity qfl specified writy peestegits is uniformly
wite strategi es (V\B) defined by a specification.

Ref epr anme se nce nunbep in D ...
wnttegl as the | ?)g é)ereg ageggt h)‘lgilué aolinaté ?{y gAnmer, {here%y enabling to
information to rrean a sequence, which neans that disc
secur¢ miare didci reosrdangecimearioriptice dAnd) adisé nameéichirer. ermabipsetocaptionally
in the sane manner of FIG 4A. And, "Wite Strategy

o $RE by THAE e BB b 6P gk eontin

applied to the correspondi ng di sc information.
velociies exieept therlixtspergl, shertly aniscrmatuifomuragprocabtimelnan de shortened.
corresponding disc is recorded within a specific area

Besidg%ilﬁ thX&ﬁ% c% d&\t Flgg 433? 1% ﬁ%&%&f%te% rexgl'd(tﬂe h’?‘mﬁw write strategy

ng spee

(WS) for 1x speed as well as a disc manufacturer enables to optionally record other write
strategy (WS) for 1x speed separately. In such a case, the disc information for 1x speed can
include disc information including the specified mandatory write strategy (WS) and different
disc information including the optional write strategy (WS). This will be explained in the
description of a third embodiment of the present invention in detail later.

FIGs. 5A to 5C are diagrams of an another example of recording disc information according
to a second embodiment of the present invention, in which ‘applicable writing speed

information’ and ‘recording layer information existing within disc’ are recorded within the
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10 For instance, whether a specific witing speed of

t he 1 JUN 20086

el | jds of writing speeds-is applicable by \
w?oﬁ?%@ééﬁﬁdl ng disc is repredéhted by 1-bit eadTFT/KRY004/002041
sanme area having 1l-byte allocated thereto. Nanely, it
can be defined that the corresponding witing speed is
not applicable (supported) if a bit value is b in
correspuniding dis¢ snformdtivat ast Well asone o arplimagjtytypes Bﬁ m&ﬁe effateSies (WS)
appl i cabl e (supported) if the bit value iIs

de gg,s ?ﬁ&tﬁthe bits bO b7 wthin 1-byte 15 becones
AT

orna I'on indicating presence or non-presence
of appllcablllty of a specific witing speed. For
Refeirivgtta i@, 5AS ‘DDirapesdueceanpibec aDEbloyk ds pesvidsne s uwe of each
disc only, 0000 0001' is witten in Nh byte. If al

dise iforfiof et b Bt Wit AR G Shyfioons 2 S

above explanation, Ix and 2x speeds utilized by every
specific.sequenemist tha semp meannenisf §IG. dieciAtet) ‘Waitb StrattgptBge (WS)’ field is
Yet, witing speeds decided by specification can be

: rd witin .
poviEEs Pyl LEPIN i) B BEE R AABR LS O g v ppie
5th, 6th, 7th, and 1 JUN 2006 WD 2005/017882 18
to theruomyerRmmdtY GgdAamBtibnw i t i ng speeds (3r8 X, 4th X,
5th X, 6th X, 7th X, 8th X) to 5x, 6x, 8Kx, 12x, 14x,

e it ARy SRS At SRRy e wion

|.ayer(s) existing wt h| n the corresponding disc is
specifie axse 0 byte)avithimdisc dnfeundtion, whizh if harthed W eijingpded flag’ field.
the disc 5 information, which is named " Nunber of

For ilﬁﬁﬁeé q’l’n@aléf g%ﬁ%%gé @é@? gﬁ cif s @?F@?S ggw\ﬁgzgg %pégag s arf)%licable by
represented by a binary nurrber in the sanme area

the corzesponging dige és represented dytlhbit esch inlthe same atdactavinigel -byte allocated
recording |ayer is the smglelayer in FIG 1, 0000

theretgo%ngha Vchd Gognde'ﬁBF@] I?Ea& P cBX%ngonh “gi é%géedogolgpt applicable

recor "ayer

0010" is vvrltten in the Lth byte In case that fotir
(supppdedr ifinbit [valusris Ok int entie(eits orlthad tE0torrespumding evriting speed is

the Lth byte.

applicable (supported) if the bit value is ‘1b’. Hence, each of the bits b0~b7 within 1-byte

becomes flag information indicating presence or non-presence of applicability of a specific
writing speed.

For instance, if 1x speed is applicable by a corresponding disc only, ‘0000 0001’ is written in
N™ byte. If all of the eight kinds of writing speeds are applicable, ‘1111 1111° is written in the
N™ byte.

In the above explanation, 1x and 2x speeds utilized by every disc almost are previously
decided to be adopted. Yet, writing speeds decided by specification can be used as the rest

writing speeds from 3™ writing speed. For instance, it is possible to set 3", 4™, 5% 6M 7% and
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Since limtation is put on the nunber of the currentl

vihich is currently t JUN 2006

: onsi d recording | ayer(s),
W?’e@@#’@]l% | ayers, 4-bits witlfin the Lth byte af 004/002041
enough to represent total fifteen recording |ayers
(in case of "1111'). In such a case, it is apparent
. that other rﬁal id i nfgrrmtﬂi on can be witten in the
8" writing speasla (31-X%6i 45X, 6" X.n&" Kt A" 5%t 8" X) 5o Sy 6xv8x, 128, 14x, and 16x
specific Wite Strategy (W5) paraneters' field
{<N ting with a Wite Strategy (W) Type'
speec%sl,léelﬁg&?ﬁ lg'e of the Nth byte is provided to another
specific area (Pth-111th bytes) to record associ ated
Meanwitiles resording layer siformation dndiating the aumbew of resordimfethyer(s) existing
"witing speed information' in the Mh byte and the

o : i p 0D i & N '
within (66 SEFPINEYRE i To ORI bl b C e 1Y) it the disc
. 20 disc informations exist wthin the corresponding
inforgatien, whieh|ig named Nurpber of Reeardimgi Eeyery figlds cFor instance, a value
informations is found by nultiplying an applicable

-y I i .
meacy e B g RO ) 0 B gosfgeent Y ey nummber in the
PCT/ KR2004/ 002041 As the present invention applies one
same\greahaving, 1:bytg pllpeatyd thereto. E@@Qﬁ'ﬁ that therteeordingdaysrds thadingle layer in
specific recording |ayer, the kind (type) and nunber
fe iot: ] i .
FIG. 800G 0018 nadeR e 1 Bt eatihattic L Bl MlePis the dual layer
. information(s). Yet, inL%third enbodi ment of the
in FIGr 35 80Q0 00Pe it writtery mi thee L5 bytecn ggse that fowrirecdyding layers exist, ‘0000
described that a plurality of 5 wite strategies (W)
0100CRRyritenSh thedr™ Bytepeci fic witing speed and a specific
recording layer. In such a case, the total nunber of
. the existing disc informations is not always found by
Sincelimitatianyis pyt om themsimbes of theygurrently considaredhtaeoutinglayens), which is
nunber of recording |layers. This will be explained in

curre%‘ll’} ﬁi'cll récBidiig iaﬁex%,' £pité wafggf‘glg J,"gtﬁﬁg gf@é}ofor%ﬁgit? ger%reﬁerslt total fifteen

urality of the above- sC In

deci ded hy the 10 sequence nunbers, which is witten
recording dayerssim capptaf ‘1 hl I hdn sepheryensegit iscapparept thahpthenvalisbioformation

of the disc informations designates the previously
can bél Q&itR th Weirkdt AEaARRE) GMle F2HHLI N9 | ayer by
Moreover, a specific ‘Write Strategy (WS) parameters’ field interoperating with a “Write
Strategy (WS) Type’ field value of the N™ byte is provided to another specific area (PP~111%
bytes) to record associated information therein,
Thus, from the above-recorded ‘writing speed information’ in the M™ byte and the ‘recording
layer information’ in the L™ byte, a record playback apparatus (FIG. 9) recognizes how many
disc informations exist within the corresponding disc. Namely, the number of the existing disc

informations is found by multiplying an applicable writing speed number by the number of

recording layers.
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t he sequence. For exanple, by know ng that four 1 JUN 20086

Hbd/d19ss3peeds applicable by a disc exist if tgegRRIvo4/002041
Wgr/te (Ps 0000 1111' and th two recording | ayers

exist within the disc if the Lth byte is 0000 0010,
15 total eight disc informations are needed so that
t he sequence will_be "OCh-07h'. And, it is previously
As thecpressati invieation pRRlies fms Wil ateey (WSl 2 spegiffe writipgispeed and a
'03h', "04h', "05h', "06h", gnd "07h" relate to "Ix
specifib @6sdrdiAg ayes,Ce quiﬂtg(lt&ﬁaj Qd nunibér 8P BRAwrike &rﬁ@g@ocxv%ﬁﬂmy not be
| ayer', ~2X speed, st ‘recording layer', "~ 2x Speed,
2nd recaording layer!,. "3rd witing speed, 1" recording i
takeny ggt%rooymdergvlanmch%n& e gumber pgm:dmfgnmwa(s)-, Yeytip a third
witing speed, 1st recording layer', and 4th witing

embodiiné@Fdhe predert SRRMELR IR GRFIG. $JERGHill BdREAREd thet a plurality of
acquire the disc information for "a specific target

. witin ed and specific,target recording |ayer,
writesfrate g&ﬁgﬁ%pﬂaﬁfﬁ‘é& %&i’pﬁ’&?lgﬁ it speed gyd pspecilic recordinglayer. In
to check 1 JUN 2006 WO 2005/017882 20 .
such RCHdsKRAAOMAOniABervVér e elisting Bis® iifkinatlorsSis ﬁdtaiil%yé Found by

the specific target witing speed and recording | ayer

from “witi i nfor ion' of th h byte and
multip{yg%%mpéitcp@g A tfrfg?sap gqxgﬁgr lg(fthg %gm}_bpﬁog{c;pgd%/ng layers. This will

commonly recorded within the respective disc
be exphiedin e satbiiat@ade of pl ayi ng back to check the

entire disc informations. 5 FIG 5B shows an exanple

of recording disc..informati on acc¢oydjn o the second
Hencgt SERUFRNR OB RGN Go B AboRy g cIsh TRIommaEs If dopidad by the
- be known that there are two (1X, 2X) applicable
sequenté hinMBerspahith ik watticltii thy 5 bytelidGhe @rbgdihg )de&:‘ﬂlgtt IBﬁ‘t ’lt ahd each of

at two

recorded in the entire disc Informations and
recording | ayers exist within a.disc . fromLth byte

the disS FREEMHIDNS He5iEnatEEE revion sh%e%&gmﬂé%fpepﬂ énd gggording layer by
total four disc informations (two recording |ayers *

the sdquenck0 writing speeds) exist and a sequence of the
Isc informations becomes "OCh' (1X,L0) 4 "Ah

1X, L -3 " 02h X, LQ) - "03h" (2X,.L1). This s done )
For %%malei'%»émm thay %gnwnﬁ%&a}eagfnm%eﬁ%ls prfraéaaq existi 1 the N byte is
sequence. Thus, the entire disc informations should be
‘0000cDIIP ghd etht &e6 eecotdige layers exist within the disc if the L™ byte is ‘0000 0010°,

total eight disc informations are needed so that the sequence will be ‘00h~07h’. And, it is
previously decided that disc informations of ‘00h’, ‘01h’, ‘02h’, ‘03h’, ‘04h’, ‘05h’, ‘06h’,
and ‘07h’ relate to ‘1x speed, 1* recording layer’, ‘1x speed, om recording layer’, ‘2x speed,
1* recording layer’, ‘2x speed, 2™ recording layer’, ‘3™ writing speed, 1% recording layer’,
‘3" writing speed, 2™ recording layer’, 4™ writing speed, 1% recording layer’, and ‘4™ writing
speed, 2™ recording layer’.

Hence, in order to acquire the disc information for a specific target writing speed and a

specific target recording layer, the record playback apparatus (FIG. 10) is facilitated to check
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to the above manner to enabl e reciprocal conpatibili t‘IyJUN 2006

Wb%osllﬂ(}%%?hzati on.. An intrinsic wite strategy .(P\éghd;(/ﬁmmozoﬂ

recorded within each disc i APor mati on. Speci fica
15 information of a type of a wite strategy (W)
witten in Pth_111th bytes within the correspondi ng
.disc information is recorded in Nth byte. Nanely,
which disg infarmaiien 15 relatad tovthe sperific farget writing sppedandcrgpording layer from
differ in each disc information, which neans that a
‘writidg Peéaaiﬁydrﬁﬁtiaﬁ’eaf feap ﬁ%te fafd CRbN iarigexf RERfALSRCoOhe L™ byte
a plurality of Wss. In the exanple 1m FIG 5B, ~OOn'

(1X,L0) and QA h' (1X Ll) relate to the application of
commpnly pecordedgvighyp dhepespestive dise dufprigtgons)ingiead ofplaying back to check
(2X,L0) and "03h' (2X,L1) relate to the application of

the erftirc SR6 ABrhats\W i te strategy (Ws-2). FIG 5C shows
anot her exanpl e of recording disc informtion

according to the second 1 JUN 2006 WD 2005/017882 21
FIG. PéC:?‘I'/ o502 oerample fhereording disc tipformatians raccordingnte ofhe second

in FIG 5A It can be known that there are eight (1X

embodiment of the prsht RRBhtiGHARIFIGYS AL It ten HBRAGN ihR M BrelWb]1X, 2X)
("1111 111 Ib') comonly recorded in the entire disc

Jnformations and that four recording |ayers exjst L
aPPh%%I%Wﬁ“%B Shesds E‘P@rﬁqubﬂt%@@%(’%ébd co yecorledidm the entire disc
in the another exanple of FIG 5C, total thirty-two

inforrtlatfchsiafifl @ialBd EsRBrdif©l4yers @£t Withih a disyB6m I't 12}:@ (0000 0010b").
witing speeds) exist and a sequence of the disc

i nf ti ) : 1X,L0) -3 "Ah 1X. L1
Henclg,gnpt %xé:%él%o&%{i&ngﬁ; mcﬁqfovrléé,sg gt}fo%xgathgg Ktwq Qe(;(,o;_ g layers * two
-3 "31h' (16X,L4). This is done by a specified

WritingQpeedy) eRSCAIdH dtgudre df HeRRR!AfHnAAEnSIRIBRBE DO’ (INHE0) > 01’
the entire disc informations should be confi gured

(X133 8 Erb RS D3GR, Shis i oariey & ApRcHEAd @RiRRy esording to
of FIG 5C, if a record playback unit (FIG 10)

a predotériifkd dequerRBr ThusdttfeCentite diod FbIntAtiohs ki3 bé ordigured according
speed (2X,L0) of a first recording layer to perform

to the sV L 0 R HEGRo SRBRARie for Wb be. known

An intrinsic write strategy (WS) is recorded within each disc information. Specifically,
information of a type of a write strategy (WS) written in P"~111" bytes within the
corresponding disc information is recorded in N™ byte, Namely, informations in the N* and
ph.q11®h bytes can. differ in each disc information, which means that a disc manufacturer
enables to optionally record one of a plurality of WSs.

In the example in FIG. 5B, ‘00h’ (1X,L0) and ‘01h’ (1X,L1) relate to the application of a first
type write strategy (WS-1) and ‘02h’ (2X,L-O) and ‘03h’ (2X,L1) relate to the application of a
second type write strategy (WS-2).

FIG. 5C shows another example of recording disc information according to the second



10

15

20

fromthe informations in the Mh and Lth bytes 1 JUN 2006

wb2EsRhek2r ecorded in the entire disc 15 i nfor B eR04/002041
that total thirty-two disc ?%for mati ons (four

recording |layers * eight witing speeds) exist in the
correspondi ng di sc according to the sequence of the
+ disc informations such as ~OCh' (1X LO) -9 "Ah"
embogdiment of the presewt inyeniion ) FIG. Sgg it canthg kneyn that tiyerg are eight (1X, 2X,
(2X,L0) - ... -3 "31h" (16X L4). Hence, the record

¥ t ) it i .
- RPUPEBARRER. 0 1 01 01 10159500840 e i o
. of the first recording layer to be 20 searched is_ . .
entire diserinfosmatiensandithat fowireeasdingdayeys exisiovithip g disetfrom L byte (‘0000
("04h') is recorded as the first type wite strategy

0100°Y\5-1) fromthe wite strategy (W5 type
identification information ('0000 0001b') recorded in

the Nth byte within _the correspondi ng_infaormatjon .
Hencg, ip dhe anothes exampleof HIfY. é@o@tﬂ&M%g@m@tmm (four recording
PCT/ KR2004/ 002041 readi ng out parameter values of the
layers{) ; [eféht Wﬁﬁlgv!«;fplbé&) hfsBuRDY sbdifendd o¥ iR éikE‘ce itﬁ&lﬁadtilo#is bELomes ‘00n’

es to d4dtilize in the recording. Likew se,

i ntendi ng to search disc inf_sr‘mati,on related to 16x
(IX.LOpsedOlh 6 XBY) ot ‘RN (L Xsl2) Pe BhaihiLithyer 0ty @16} it - 2
recording by applying a wite strategy (W5) within the
‘31h’ §1 GX,'LMZ.SHHE‘ & dchetys s spedi MGt acddi@ing 96 A'ediévlinédsequence.

unit (FIG 9) recognizes that the correspondi ng disc
information,is “~31lh' via. the same process and that the
Thus, {he eaticy dige apformafions shoudd hescanfigueed caseerdingoto thagmbpye manner to
thereby enabling to utilize themin the recording.
enabléteefprodal ESmPatiipyForutiBafies] of recording disc _
informati on of ah optical disc according to a third
enbodi nent of the %r;e,sent i nvention. The seco

nd
In thecapgtier grarapls of Fifa. 3p.df agecare playbackrnit) @15 10) intends to search disc
characterized in that at |east one wite strategy (W)

informationOrefatéiifoeslk pseda2Xan® of 4 ‘ﬁird%&e&f%&ﬁg/ 16§ 3b PePBrm recording by
| ayer. Nanely, a plurali'ty of disc inTorhations

associated with the sane witing, speed/recording
applying, e Prige piratssys (WS ) wilkur ﬂ&s@mw%mg dise infgraation, it can be known

respectively. FIG 6 shows a concept of the nethod of
from RS fehstichs S thef M Mahd AP MfytdsheondBbhlGatecided in the entire disc

according to the third enmbodinent of the present
infomllaralo?lgtthgtnfotal thirty-two disc informations (four recording layers * eight writing
speeds) exist in the corresponding disc according to the sequence of the disc informations
such as ‘00h’ (1X,L0) = ‘01’ (1X,L1) = 02k’ (1X,L2) <> ‘03h’ (1X,L4) > ‘04h’ (2X,10)
= ... > ‘31h’ (16X,L4). Hence, the record playback apparatus (FIG. 9) enables to recognize
that the disc information related to the 2x speed (2X,L0) of the first recording layer to be
searched is ‘04h’ and that the corresponding disc information (‘04h’) is recorded as the first

type write strategy (WS-1) from the write strategy (WS) type identification information

(0000 0001b) recorded in the N™ byte within the corresponding information (‘04h’), thereby
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15 Referring to FIG 6, a sequence for disc 1 JUN 2006

wb%(%ymzon each is decided by a sequence nun‘q,%rr{Kﬁ% 14/002041

'S recorded by 1-byte. For fAstance, the information
is recorded in 5th byte within disc information, is
named "Dl frame sequence nunber in DI block', and is
_briefly represented by “OCh, Oh, 02h, .. '. Nanely,
reading out perametesrvialies of thef finshiyps white sirateg s (WS via the Rrednd”™ bytes to
| st disc information. If the 20 information of the
1 S, ' 07h', it means 8h disc information. In
utlllz%%lﬁpipgéﬁrsrl%'di sc information, the present invention is
characterized in that disc information is separately
Likewisep\f insending tovgearchrdjse indestnatign reletsd do didwspeed) £16X,BaYof a fourth
per wite strategy (W5) and 1 JUN 2006 WO 2005/017882

K 2 i ing i Ewrith
recordife Telge 1 RYOAT RERring ) APaBE, sOWift A (WSS Pwithin tho
informations is uniformy decided according to a
corresppuding cdifg Ari@rmations rthe mgeondnplayback upif (EIGo%b aspegnizesgthat the
optical disc includes a pair of recoding |layers and a

corred?bﬂ(]‘ciiﬁé idis¥ infkm¥Rod ?épgfh’% e saﬁe%gé&%%&ﬁ%? ﬁilbévtvﬁg{kéﬁa&gy type

onfigured 1n a foll ow ng manner.

information is related to | X speed, 1st recording
(WS) e seqopd tyned Wis2), thereby engbling foputilize themp ﬂbthnﬁ@qomgmg-s
related to | x speed, 1st recording layer LO and W52.
FIGs. £187% vt metloRtor oAb Rl BT ppflod) ifPREGuding to o
..information is related to | x speed, 2"d recording ) i
third erghediment offhe pygsent inpepionoThe second smbodinent 9 thegpresent invention
related to 2x speed, |Ist recording |ayer LO and WSl.
» N 'y f i | . i i ) o,
I et R e AT TR B VR & W 573 peme wriing
7th disc information is related to 2x speed, 2nd
speedfreqasding dayeraNamety, a ahwalitpiof dise infopnafionsfassediated yrith the same
information is related to 2x speed, 2nd recording
it Ao ord Rl AT Do clviEaThy 318 P Rebotivay
resent invention is characterjzed in that at |east )
FIG. E rfROWE & coneept ph theomethodcohraceiding) dise rinformetieny of jhe @ptical disc

15 the respective per witing speed disc infornmations
accor@hg td e Mitd SHPEHmBRY of tRE PreSi thvleAGl.. and at
Referring to FIG. 6, a sequence for disc information each is decided by a sequence number
and is recorded by 1-byte.
For instance, the information is recorded in 5% byte 'within disc information, is named ‘DI
frame sequence number in DI block’, and is briefly represented by ‘00h, 01h, 02h, ...’.
Namely, if the information of the 5™ byte is ‘00h’, it means 1* disc information. If the
information of the 5™ byte is ‘07h’, it means 8™ disc information.

In configuring disc information, the present invention is characterized in that disc information

is separately provided per writing speed, per recording layer, and per write strategy (WS) and
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wb9bds17dsd configuring disc "’-Sfor mations for t R rHaRR04/002041
witing speed/recording lay@r, it is able to
configure a plurality of disc informations according

to W5 types. FIG 7A exenplarily shows a nethod of

confjguring disc information_agccording the thjrd .20 . )
that SueRIEHIMSRR SSTIaRE ity At Bhet sepralciy prayidesl disc informations is
Referring to FIG 7A, "D frame sequence nunber in D

unifolthi§@ecided adtofdihgl Grla prRd8teniAYd Madtherach disc _
informati on to nean a sequence, which neans that disc

.infornmations are confiqured in a WD,2005/017882 24 1 )
For ing{iPh b COPRSPPRISE ORI oR Sk IncipdeS 4 Do o repding i ggid a plurality
speed 4 recording layer 4 W5 type) of priority in FIG

of WS typbeekist, Hit irformhdtivhe gan kéARnfipured in hifsli¢vin nidanbyt €) |
"Witing speed flag' field (NP byte), 'Nunber of

o G0 e w0 b e B Ea AN v o
recorded in Nth, M, L~h, and Pt~-1 | Vh bytes,

2™ disehifaaiatiof liy relde@ s 1Y sp¥ied 51 *ERebrding 1ayérato, ahd VeSDr 0kt of 3" disc
inthe fields is the same of that of the second

. enbodi nent, ( FI 5A),. 4 FIG. 7A, '"\Wjiting eed fla )

infori Sy GNed 40 Bt SRSt A aroring (st il WlgeOBK of 4* disc
witing speeds are applicable. And, 'Nunber of

inforrfRetivar thi refatbditer1x=spd0 200rekofding Odyet fIf1, dvdt WSPRa08h't ¥ 5™ disc
recording lay~rs exist. 10 Mreover, information

. informng a, wite strateagy (WS e pli.c e . hy ,a .

inforsafiof 5, BP0 21 sBech " ypecitec e 10 B cBoc B8 ot 6™ dise
anot her specific area Whyte) within disc information,

informétichhisi relateded2x \peddeard 1 r@oydiny\Ryek 149 anlli WS, ‘06Br of 7™ disc
i nstance, whether a specific wite strategy (W5 of

. ei ght. kinds of, writ rate W5 es.i.s app|i, I .
inforaigfta is TEBIR IS ooy 2 recordits fayg LILRRI Sy ol 7P oF 8 aiso
each in the sane area having 1-byte allocated thereto.
inforrhistivoml iy related §52:c gpeed, 2 trkondary lapatL 1, bed WS3.espondi ng
wite strategy (W5) is not applicable (supported) if a

Name*f)il,t in configuring disc informations, the third embodiment according to the present
invention is characterized in that at least one disc information is configured per writing speed,
the respective per writing speed disc informations are reconfigured per recording layer, and at
least one WS type is provided to each recording layer.

Hence, in configuring disc informations for the same writing speed/recording layer, it is able
to configure a plurality of disc informations according to WS types.

FIG. 7A exemplarily shows a method of configuring disc information according the third
embodiment of the present invention in FIG. 6.

Referring to FIG. 7A, ‘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

| east one W5 type is provided to each recording Iayer1. JUN 2006
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value is "' in entire bits or that the correspondi RYJUN 2006

- gt ategy (W5) is applicable <(supported)Pdrm§4,002041
wiliabdshaima® <% b Hence, e38h of the bits bOS)

within 1 -byte becones flag information indicating
presence or non-presence of applicability of a
.specific,wite strateg WE) type. For_instance, if

specifig oxdsr EWEijing spegd r%feé@vlynea/éyelt ?p%’% typs) of prigity WEIG. 6.
appl i cable by 20 a corresponding disc only, '0000 011

And, | “rite SStrtédyt EWS) Mypeh itk eN™ lv‘yt\%l Pw%ing\sm%esd Gk’ HeRHaM™ byte),
of wite sStrategy (W5) types Il to 8 are

licable, "'"1111 11 " [ ' he |1 h byte.
“Numbpt of Resorting Laisgolalda L vbyte)s ang | Wetts ShstegneWSlpicametsrs® field

allow four wite strategy (W5) types W5 I 1 JUN 2006

- MO"2006) Ade/ #RSrde@ il N, IR A0% /08 3044 1 10 Hed. Whély. Meani
® the Mh, Lth, rand Kt h byte informti ons%?écrg%égd § aning of

within the disc,infao tion by th sa val ues i .
each EfemAionJeeaTEed i thedlels the, pdnera ﬂ@ﬁg??heegeﬁ@arf ngp@xment (FIG.
the record playback apparatus (FIG 10) is
s5A).facilitated to acquire the informations of the witing
speed applicable 5 by the correspondi ng disc, the

I ORI N TSN Ca——

i nformation. Specifically, it may be able to record

speeddlate 4pplidgblef Add) ENWhbrcofRecatdaipylayME} 000P6F 08Pef Lt BPeneans two
by specifications in configuring the disc

(%l.nf roati ons. Yet, in such a case, the nunber of the
recorqing AYFEFL*tsc i nf or mati ons excessively increases.
Mor eover, a disc. manufacturer should test 10 the

More6vérj frfforitidtio ififoiminR0y wikS)tritBe WS dypecssplidatle _fbtytaeﬁérresponding
results within the disc information, - whereby i

. _hecone burden., Therefore, in the dipent, .. . )
diso Vit SRHRGAGOR 6 F9RBHdsh dS aRetDP-AshticcHen (R Buleh Padhie ioe dnformation,
(W5) of which nunber (m is smaller than that (n) of

whicH i nBmyd ITWHe Sttatépd 0l WS)Wiag® field. to? dvistaideS witkiRr a specific write
recordabl e per witing speed within disc infornmation

an di_sc nuf acturer further. enables 15 to .
Sﬁatesqs% o Bighi 55 F ritp seateex (R Bpes i ?ﬂPtF%hlﬁ by thy corresponding
wite strategies (W5, whereby disc mnufacturer's
disc is pepresehRd &y 1-bit each inttle 8smyveich hasing -Bté iallocdd thereto. Namely, it

recording of disc information is
can be defined that the corresponding write strategy (WS) is not applicable (supported) if a bit
value is ‘Ob’ in entire bits or that the corresponding write strategy (WS) is applicable
(supported) if the bit value is ‘1b’. Hence, each of the bits b0~b7 within 1-byte becomes flag
information indicating presence or non-presence of applicability of a specific write strategy
(WS) type. For instance, if 1* to 3™ write strategy (WS) types WS1 to WS3 are applicable by
a corresponding disc only, ‘0000 0111b’ is written in L™ byte. If all of the eight kinds of write

strategy (WS) types WS1 to WS8 are applicable, ‘1111 1111b’ is written in the L™ byte. In

FIG. 7A, ‘0000 1111b” is written in the K byte to allow four write strategy (WS) types WS1
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enabled. In FIG 7A, recording is perfornmed at |x 1 JUN 2006

) using 18t and 2"d type wite stratq,ghﬁ&' 2
W@\Eﬁ‘%&%éﬂ%g\ﬁz at 2x speed (23§ using 2"d and 3r ypé)04/002041
wite strategies Ws2 and W53, or at 20 3rd witing
speed (3X) using 3rd and 4th type wite strategi es W53
and Ws4. Nanely, it is able to record disc information
to W4sing wite strategy (WB) types (two types) less than
total applicable wite strategy (Ws) types (four
By wﬁt)ﬂ%ﬁ'ﬂe ML Mahg K"%Fﬁé’ R%mai¥orls rdchrded viRlif i disd\nféififition by the
WO 2005/ 017882 26 PCI/ KR2004/ 002041 to confirm or
verify the intrinsic wite strategy (W5) applied to
same ¥alvgs gn semmprotonthe; etire, idisc infyrmetions, rr@ape@ryvei)wxshﬁ Teqeed playback
field (Nth byte) and "Wite Strategy (W5) paraneters'
4th€ (G, (10) iy fhdilitdted RYhRire the faforffatioHO BB tRN\GHE licabl
apparexa I e Q recolr dieng di scei nfor?rati on accordi nlgéts%eeflhagplca ©
third 5 enbodi nent of the present invention in FLG .
by the; corpspending; disca the Witk steategss (WiS) 4. iasd she number pfighe recording
speeds exi st and 0000 0111b' is witten in Mh byte.
layersfdREpit ihg 8RdiCany didcBinforimati®tly types exist and " 0000
d 1dléglslegﬁ%sgwitten in Kth byte. And, two recording
layers exist within a _disc and 0000 001y’ is .
Speclﬁﬁaﬁkyﬁ BAngnbe atde (3 record-glt kinds pfjthe e afrategy (W$) types applicable by
configuring disc informations using one of a plurality
specififatidfPld 66HHgRring GheViisk AnformaiGl &%t,(MBuch Al cds6adb Bfber of the
disc information is configured per the sane witing
speed ., and recording |l ayer. In_doing so,  the nopst
recorded g, EQrations excsesIvRY InFreases. AMerepvar; & discdnyypraciugr should test
as a preferred W5 provided by a disc manufacturer and
the erftOWiRE sHhREy (W't p |90 reSdrdGhe Bt tdaflts Wiﬂ&ir?fl{je?&sé/\ﬁformation,

is defined as an"alternative Ws. Nanely, both disc

information, ' QCh' and disc information "Ah' relate to
wherepy ithecames aRyrdshg 15 1St recording | ayer (LO. Yet,

the WBl type recorded in 'OCh' as preferentially
Therel&frg,\/indﬁﬂ dhhifodimént| RbemRingof MRGREREt Hb@n@&ﬁf&ﬁ?‘t&eﬁm’l’éﬁies (WS) of

an as a

the WB1 type information recorded in

next. provi ded one becones the alternatiye W5
which numbee (m) is smaller than that (n) of the max%mum appl\llcable write strategy types are

recordable per writing speed within disc information and a disc manufacturer further enables
to optionally record a specific one of a plurality of write strategies (WS), whereby disc
manufacturer’s convenience is secured as well as an efficient recording of disc information is
enabled.

In FIG. 7A, recording is performed at 1x speed (1X) using 1% and 2™ type write strategies
WS1 and WS2, at 2x speed (2X) using 2™ and 3™ type write strategies WS2 and WS3, or at
3" writing speed (3X) using 3" and 4™ type write strategies WSZ;’ and WS4,

Namely, it is able to record disc information using write strategy (WS) types (two types) less

than total applicable write strategy (WS) types (four types) per writing speed. And, it is able
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And, disc information '04h', disc information '05h', 1 JUN 2006

' information “06h' relate to 2x spee@raR2004/002041
wgggjsgﬂl%raécordi ng layer (LO28Yet, the W82 type

information recorded in "04h' as 20 preferentially

provi ded disc informati on becones the preferred W5,

and the Ws | type information recorded in "05h' and ..
to confirm pis3etifyplhe|intripsieavtitenstrategyr ¥8) ppplieddn’ eagh dissxinformation via

provi ded ones becone the alternative W5s,

Wit SRR O DT TReS: 03" By Aoy BES e TR diflers” field

Hiu?c i nformati ons of the sane witing speed/recording
(Pth~]"4ybytes)\vor eover, disc information '10h' relates to 3d
speed (3rd X) and 1st recording |ayer (LO and disc
FIG. 78 GhdWd 1afBtherl ekﬁlh?feebiatré‘c%r&iﬁé 3dice %ﬁﬁﬁﬁaﬁ&{ dcedrd@BYio the third
2nd recording layer (LO. In Case that only one
type information is provided to the sanme witing ]
embodimeat| of dbo prrsert mygriton imEIG.56.pkikei W s theesokings tof aapplicable
preferred Ws. Nanely, when a di sc manufacturer
. Dr o  diosg < 'r S b i G . .

i U B OO Dby APLETRM BYECrG B fLtt Wit suategy
record pl ayback apparatus (FIG 9) reads out the disc
types iepisbandh 10086 11 b1ty is paritteniin Kor bide. Angl,i tviorrgeardimgdayers exist within a
recording layer). If a plurality of disc informations
disc a8 *§000D01088s $2fiRn 1 1.®bYe, Speed/ recordi ng | ayer, the

optical record playback™10 apparatus (FIG 10)
recogni zes the preferentially provided W5 within the

Referging to FI¢.ofbvdp iconfigiging: digc infermationsusins ane| of p@lurality afgpplicable
as the alternative W5 additionally provided by a disc

write gﬁ‘&b‘éé@ ¥WS)‘—,rat 183EERDYisS Bk 4toni§ E@ﬂﬁb&é@%&f}fﬁg ts:ﬁé Riting speed

Isc information efficiently. Even 1f bot

preferred W5 and the alternative W5 are ~optional W'
and regopding: layes iy daing sp cthe anesh peeferentially previded dise Aaformation is defined
may be possible to render the preferred Ws into 15

as a prefaiPVe provVied B E dist SaubRRRE! dnYieanXFei' 8is@ inf@ﬂﬁzgfbﬂ%llowing the
WS only.” FIG 8 shows anot her exanple of recordi ng
di sc_information according to the third enbodi ment of
preferredeWSis definnd aspaftemnative W1 G 6, in which a disc
manuf acturer directly provides information of a nost

Namely, tofH 8186l ibirhationt 06heshd di¥Pinférifiot0th’SeREd fol Px speed (1X) and
Witing speed.

1* recording layer (LO). Yet, the WS1 type 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.

And, disc information ‘04h’, disc information ‘05h’, and disc information ‘06h’ relate to 2x
speed (2X) and 1* recording layer (L0). Yet, the WS2 type information recorded in ‘04h’ as
preferentially provided disc information becomes the preferred WS, and the WS1 type

information recorded in ‘O5h’ and the WS3 type information recorded in ‘O6h’ as next

provided ones become the alternative WSs, respectively. Namely, they can be applied to at
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Referring to FIG 8, 'Wite Strategy (W) Type fielq juN 2006

"Witing speed ag' field 20 (M ﬁ%ﬁﬁ
Wé%l te%%t rategy (Ws) flag' %J'(el d (Kth byte), ba1002041
of Recording Layer' field (Lth byte), and Wr te

Strategy (W) pararreters field (Pth.ll1lth bytes) are

recorded_in Nth, Kt h,, Lt h~ and pth-_ 11 Lth bytes
least ﬁh@&é&m@mtwwﬁh%wwemsneﬁmm% HYeBcor ded i n

the 1 JUN 2006 WD 2005/017882 28 PCT/ KR2004/ 002041

Morebvet] disc inForiiiofi a08h’ Gblated 36 3YTspédae3Tegpad £ J Lo
ore(FIG 7B). Ang Best aV\rs flagpr neﬂNre}rg.)ng sg%gg'ﬂ “%f’fg;/er( ) and

) rovi anot hg fi.c area (Qh
aise ipforpior 9 FelRER fe T SRS b i S e inRL U (b i case that
provides information of a W5 indicating a best

only WS Yypeierniutiph Us Providedofo iMel dagneSwiifihg §§p€§d/1(e¥§iimg layer the

existing per same witing 5 speed. For exanple,

that 2 is the Best W5' of ei ght
Pm‘"i%g‘wg&?ﬁ?‘@es @B?ygf"&gﬁsg)&eci fic witing speed. In case
that a plurality of W5s enable to exist for the sane

Namely, i wlen0a dise esknueeairel frovidey isc lihfeematidrGwithih a @3¢ according to the
optr cal record pl ayback apparatus (FIG 10) is unable

oS SRR, A 35 BB i Bk o o

pl ay back 10 apparatus conputes the optinal WS by
the dis@ pifyiniddiontia ©siecific MBer Eritimglsted Gétl’@@oﬂi\;%cla?rer) If a plurality of

informati on. Yet, by providing the " Best ag in
. n eed’ f|eIdtothe aple t
dise nfgpnasics SRF pp s i W inERRSrUBEOIPS IRtergitp appcal Tecord playback

preferentially. In case that a pl uralrty of WSs exi st

apparﬁtﬁﬂ (FIh}? 10preeogirés the prafaeatidsqabwded WSwethil tHeQlist itformation as
it |s able to recognl ze the W5 recorded in 1st

sc | re erred
the pigfeEoS S fcrof HS Sttt VS Ridtiongity peridsdfy a disc
t he " Best V\Sflagrn Wrtrng speed' field to the Qb

manufagtueer, thereby easblingtrecord piybadkrasinpedisy mshiation Wicaéntly.
wel |l . Moreover, in case that the preferred W5

Evenvrfc‘?rde B’gear o 89%80 'QV tﬁ@rﬁr R’@éerrr oPBRRALLWS’ a disc

" Best V\Bflag in Wltlng speed' information of the Qh

manufagtu@er ehables td Seledt loptiealyeit ey B%pcbs@bid@ﬂ@ﬁﬂéﬂthe Y&ferred WS into
decided in a mandatory manner, a priority is given to

‘man&a?ory WS’ and the alternative WS into ‘optional WS’ only.

FIG. 8 shows another example of recording disc information according to the third
embodiment of the present invention in FIG. 6, in which a disc manufacturer directly provides
information of a most preferred write strategy (WS) type at a specific writing speed.

Referring to FIG. 8, ‘Write Strategy (WS) Type’ field (Nﬂrl byte), ‘Writing speed flag’ field
(M" byte), ‘Write Strategy (WS) flag’ field (K™ byte), “Number of Recording Layer’ field
(L™ byte), and ‘Write Strategy (WS) parameters’ field (P"~111" bytes) are recorded in N*,

M™ K™ L™ and P™~111" bytes, respectively. Meaning of each information recorded in the
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20 information of the Qh byte provi ded by a disc 1 JUN 2006

wOBRsASdsr er . thereby enabling to provide the PCT/KR2004/002041
ormati on nore effici entl%/sl n deci di ng the opti nal

W5 at the same witing speed. FIG 9A to 9E are a
di agram of recording control information according to
the fourth 1 JUN 2006 WO 2005/017882 29
fields xahe k@mne ofithebofthe seoond embediment (HlFe7B).esent i nventi on.
The recording control information is dependent on a
And, 1@ opﬁn%{}%gn%for néeﬁtgeldfyl ngla tyEJde&El of olffggg%pedlﬂc ‘dﬁ‘ac(@ byte)
|nforrrat|on CLV npde or CAV node s recorded
withiryidise AfGrBRtionn Aoy Gn Gigpt MATREHEIRFRS: PRowides iRfarERtion of a WS
enabling to identify a type of wite strategy (W)
indi | i rl sathe n,
indioatingd ekt ABERY aoflF BUARY of it Sracbiles THE) b?‘;%%f?% S?E‘ witing
identify which one of a plurality of specified w
SPeedsta@r@gim@ Ki{as)8 %b@?’séh‘iﬁeﬁ't S (W Siél?é iy, theg‘Begt Was’ cﬂfseéght applicable
manuf acturer, whereas the information for identifying
WSsﬁa%é&ﬁb%ﬁh@%bb&n type enables to identify whether
correspondl ng disc information is in CLV node or CAV
de. "‘For , instance, .as nentioned in the foregoing
In caseéh% Wwadity of, WiSs snablafe existdfor theesginerwiiidng SRﬁﬁg/&?OEdd%g layer like
10 exi st such as (n 1) W5, nf2 W5, etc., are defined
FIG. B8, anbptiéRl M¥Bork pl N\ﬁ?ﬁ%&t&s e 16§ 13 ﬁﬁﬁble‘f@ distin@¥igh which is the
t he |nforrrat|on i'den ying the wite strategy ype
(named WE Type') selegted ., by a di sc manufacturer

most ARREBRIIAe WS £0F 1 COIesBondiRE WHARE sReedr Flence dhs gpt&ahre&gfdaw\ay back

of recording a wite strategy within control

apparhtil§ Qoffiputed nth%CSﬁchﬂéanS Byt g?mhg Utk Nerf2#® ON'S Erﬁlﬁbvﬂéd tthethe disc

present invention in FIG and FIG 9C is di agram
of ~another 15 exanple of recording a wite stra

informgtion; Xeh &thfewdlﬂﬁftb?’ st 8YS Hag én Wiiipe peedieldin th@%“’ byte, it is

enbodi nent of the present invention in FIG 9A FIG

able t& %)ﬁ?@d\ﬁtlﬁibathe Wﬁfe%ﬁrd@&ﬁyﬁﬁ‘l}%ﬁé pRiFérepitaly, y records a
spec:| ic wite strategy (W) entire vvrltlng

peeds in_recording, one of a Iurallty of wrjt
In casgtth%tt%@u@éltx o)V Sspaxist for; they samae wmng §pge Pprsmgelamr like FIG. 7B,

disc information indicates a disc information type,

it is 4818 tcbyéc%gnﬁ@ thRé WIS $6cordddoin Bt idase inRsHnafbe as dhaVbkdférred WS by a
strategy (W5) type, and paraneters associated with one
previously specified decided method. Yet, by providing the ‘Best WS flag in Writing speed’
field to the Q™ byte, it is able to reconfirm the preferred WS as well. Moreover, in case that
the preferréd 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
information of the Q™ byte provided by a disc manufacturer, thereby enabling to provide the

information more efficiently in deciding the optimal WS at the same writing speed.

FIG. 9A to 9E are a diagram of recording control information according to the fourth
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~wite strategy (W5) decided by interworking with the1 JUN 2006
DR th bytes are recorded in Lthll |th by §Srib04/002041
WY sResaigeE PR

WO 2005/ 017882 39 PCT/ KR2004/ 00204
For instance, disc information for |x speed of 1St
recording layer is recorded in "OCh' as a disc
informati on sequence, a disc information_ type neans a
embodimenkgéidhe pregynt tiaventipnt Ehg recomiing gonrol jpforyatias 15 dependent on a
Ws-1, and a wite strategy (Ws) interworks with them
recordiflg idBlod2e.EAECIWEmbdb 8r CAS) £ioHE dn WhilFinfRafliER Yor iBbRying a type
information for 2x speed of 1St recording |ayer is
.recorded in5 dh', adisc information type means a .
of disgiinforrpafion, § 8wk ¥ @Qqeétréé@V(mg}e tsys@rﬁ%wgt isgymformation with
W-1, and a wite strategy (Ws) interworks with them
anoth&Cnfdiaiatién Eda¥liStolidesti @gé Sthviife mtegpwﬁs)qﬁﬁuy Bheec
i nformation for 4x speéd of 1St recording layer is
recorded in 02h', a disc__informatjon type neans_a .
Referring/ torblfa; 94, theiinforyption engplingdy idepudy aoile srateexgWs) type is to
We-2, and a wite strategy (W5 interworks with them
identifPwhitflonsd o@h}ilﬂfﬁi@ of Sp&cRfi@CW Ak stftdpfes (W) Whthelebfedlth BE used by
i'nformati on for 8x speed of 1" recording’layer is
. recorded in 03h', a disc, inforpation type peans a
a discapgnufagtarer, gvhgreasshe informatien fopjdentifinga diss ipfprmgfigrstype enables
and a wite strategy (W) interworks with them so
to iddnfiey vihefRY ORrespondingiSe idrhideis’ RCCOLYethodE!de CAY mode. For
shows that one of a plurality of wite strategies (W5
. is recorded within disc .informatiaqn, in which a )
instanggraseRtPngH itk dhesforegoing, desppiption, yaripus Vet sEaleR) types which can
specific 15 specified witing speed (e.g., |x speed)
exist fieh a8 (A1 WSIBIN WES; tekd, Sdre dBfincdNA! 1*YWESWSLI] 2 BWSPWS-1,i dnd K™ WS
wite strategy (V@b for the rest witing speeds.

ce, the nethod in FIG 9C differs fromthe hod |
WSJ{%, the BETRioR JCugYipg fhe witetgtpgy tmdnge{ﬁ Type’) selected
decided in a mandatory manner by putting limtation on

by a didcrfiaiiiFisHirRE is4brdéd withihideSnfoPmatior peci fic writing
speed (I x speed). This enables a manufacturer of a

ric. Bh 5 oo B A R L Sl tin i
Wth one wite strategy (W5) type only.

fourth embodiment of the present invention in FIG. 9A, and FIG. 9C is a diagram of another
example of recording a write strategy within control information according to the fourth
embodiment of the present invention in FIG. 9A.

FIG. 9B shows that a disc manufacturer optionally records a specific write strategy (WS) for
entire writing speeds in recording one of a plurality of write strategies (WS).

Referring to FIG. 9B, N byte of disc information indicates a disc information type, P'™ byte
of disc information indicates a write strategy (WS) type, and parameters associated with one

write strategy (WS) decided by interworking with the N™ and P™ bytes are recorded in

L®~11" bytes.
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For instance, disc information for |x speed of 1St 1 JUN 2006

' 'g%@yoq%gg |l ayer is recorded_ in ~OOh' as a di seck/midNos/002041
006 WD 2005/ 017882 31* PCT?KR2004/ 002041 °

i nformati on sequence, a disc information type neans a
CAV node, a wite strategy (V\S) type nmeans 1° WS
Ws-1, and a wite strate interworks with them .
For instaned; giscanforyatign. for i1x sp@%l of, df éelcordma laygnisaeenrdedrin’Q8h’ as a disc
to be recorded. Disc information for 2x speed of 1St
inforrh E%‘??‘S% R IRl B58 P pcalle s MY mdtecd Hit seateny (WS) type
% erreans 1St W Ws-1, and a wite straeé
meang mﬁ}dk%wm sirategyrQWeS) interworks oyith thgm sp that a CAV WS-1 is

‘sel ect ed to be recorded. Disc information for 4x speed
selectBd 1d B¢ réRFRII DI Inforflatibft HERSHRA M redérding B P’gll iCrecorded in
|nforrrat|ontype nmeans a CLV node, a wite st egy
e neans rd W6 W5-2, and a wite strategy (W)

‘01h’4 zhthée \mip Raatign;pe FeaRssd CLIVamode, @ writasiratagy (VS)dype megns 1 WS
be recorded. Disc information for 8x speed of 1St

wSs-1! E&Pﬁ Sritg st!r&b!ff (WS) ﬁﬁ&%ﬁ&’sdwitﬁ‘ the9§§b thafa GIE W1 is selected to be
i nf ormati on type neans a CAV e, awlite strat egy
means 2nd Wb W5s- 2 anda wite strateg

recoréedsiﬁls%m&memg f0 % SPoRinps b Faparding dongr yesresorded T <021, a disc

selected to be recorded. FIG 9D shows anot her exanpl e
inforrR4tion Gtz;@é flefiss £ODV18bdd, ef%mwaegﬁ W) e Wedrd 2™ ws WS-2, and a
fourt embodi ment of the presen |nvent|on in |c
ecific identification for [ subdlv

write @E'atgg)b (W 1ptgrwasks Withethem g9 glag\,,a, (@L\énWSrg A pplegyedgto be recorded

within disc information and in 15 which i nformati on
Disc ﬁ‘l?o?hﬁﬁ@ﬁ Ifox08:2 spidell loF 19trééﬁr&ﬁg 14p&P)is fetBRIel Sn60P! Q%’sc"ﬁformatlon

Referring to FIG 9D, "in case that correspon I ng

d| sc i nformation nmeans CAV node, this i Szd"SUbdl vi ded .
type mgansge (1AY ymedsy riEie sEptegy (W@é type ey 2de VHyYWH-2, and a write
wite strategy (W5). Hence, "DI Type' field can be

strate%ﬂWB?ﬁlté}WoH@ withhem! do théla GXNEWSE2 B s@le&@a% ﬁefiecbfuealt h
yte 1s ~0000 0001b’ it nmeans CAV node and a writ

strategy. (W5) recor ed_ in Lth4lllth bytes is recorded
FIG. pf g‘msoﬂ\ab@aerﬂf ? BARYKOHTHE strategies (W Dnisyrecprded pyithin disc
Type' field recorded in Nth byte is 0000 0010b', it

inforBMS i-AVvhioR 4 nfda@ryViirite stlafedl e @VS) Wpe fCERbARA 0P a specific

0-111 th bytes is recorded to Correspond to two kinds

f velocities. If "Dl Type' field recorded,in Nth byte
specified wgting speed (e.g., 1x speed)ybut a disc manufacturer optionally records a specific

write strategy (WS) for the rest writing speeds.
Hence, the method in FIG. 9C differs from the method in FIG. 9B in that a write strategy
(WS) type is decided in a mandatory manner by putting limitation on disc manufacturer’s
options for a specific writing speed (1x speed). This enables a manufacturer of a disc
recording/reproducing apparatus (FIG. 10) to design to manufacture inexpensive products
coping with one write strategy (WS) type only.

For instance, disc information for 1x speed of 1* recording layer is recorded in ‘00h’ as a disc
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peans CAV node and a write strategy ( /KR2004/002041
wag(%)s{dérlsg in Lt"111t11 bytes 3ts recorded to c\c‘);ﬁrespo(r)tﬁ

to three kinds of velocities. Mreover, Wite
Strategy (W5) Type' field is added to Pth byte within
disc information so that Lth'l11th wite strategy

informakion sequense.cr disingrmation fXRSRIARE 2 1A, mpdg; & write strategy (WS) type
information type in 5 Nth byte and a wite strategy

mcan§ Y@)Wﬁ WS 11 Bndh Wi Sifate NAVRS Y interivoid@! Wvﬂﬂ:?tl{éﬁf éd‘ﬁgt ﬁ@AV WS-1 is

lows. I'f 0000 OOOOb iswitten in Ph byte, 1t

rreanslst W5 Ws-1. |If 0000 _0010b' is witten in hg

selectgd inxa mandstarymanney tas eeored.Aige mfpnnmomﬁwaduoé 1% recording
witten in Pth byte, it neans Kth W60 Ws-K FIG 9E is

layer & ﬂbﬁﬂé@iﬂ 1 h!, ACAREC IR nALIvA 't)gﬁ idanS b AW Whddd! B waRtBstrtbgy (WS)
|n orrratlon corrparabeto FI G 9D Referrlngto

|G 9E 0000 0000b; is witten in Type' field of

typewawsﬂytvg VS Tte%flo Ehite piERtesy %@b@%@d@m%ﬂm sotthst 5 GLV WS-
"Wite Strategy (W5) Type' field of Pth byte to nmean

lis sélééted/@ beWcdrded Dsditiféimiation &dYx dpeedBATH ﬁe&oﬁﬁ%elﬁyé}' 1§f‘ecorded in
i nformati on of 1st recording |ayéer. And, a specif

L Wite strategy (W5) int rvvorkln wi,th the Nt h andPt N

02h’p;3 disg mfgmmttogtt@ae igans H’lltlﬁ e, msff‘tsggte\am(w $) typesmesns 2 WS
As it is a CLV node, a wite strategy (W5) for one

WS-2( bid! a Writ¥ Shreky E/ws§ irt@SRkkeHith Afer bo that ATLV WES Wiy %etected to be
par arreters by 1) W§' type are defined for exanple.
Accordln Y, eég rmnuf c;turer records an o%tl may

recordeg) fsg Hl P&k PRy of & c reqopdingylayey 3 reqordgdying @8R’ a disc
byte) is set to 0000 000Ib" to nmean a CAV node, or if

informidn! t9p Sine@LATAV fhod¥ R wiiensratdgly FWE ) t§p& Bleakop™ W@st-z and a
0010b" to nean 2nd W8 WB-2, it i5 apparent that Wit

ot S L A S b e

parameters specified in FIG 9E or the values of the
FIG. 9DF §oSRO4LH example of recording control information according to the fourth

embodiment of the present invention, in which specific identification for CAV mode is
subdivided to be applied to ‘DI Type’ field written in N byte within disc information and in
which information designating a write strategy (WS) type is recorded as well.

Referring to FIG. 9D, in case that corresponding disc information means CAV mode, this is
subdivided to identify how many velocities are provided by a write strategy (WS). Hence, ‘DI
Type’ field can be defined as follows. If ‘DI Type’ field recorded in N™ byte is ‘0000 0001b°,
it means CAV mode and a write strategy (WS) recorded in L™~111™ bytes is recorded to
correspond to one kind of velocity only. If ‘DI Type’ field recorded in N™ byte is ‘0000
0010b’, it means CAV mode and a write strategy (WS) recorded in L™~111" bytes is recorded

to correspond to two kinds of velocities. If ‘DI Type’ field recorded in N™ byte is ‘0000
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.Wg%@ﬂﬁ%&s- FIG 10 is a 'b#"'ck"' diragram of - an pegigesdha/02041 -

isc record playback accordrfig to the present
invention. Referring to FIG 10, a record playback
apparatus according to the present invention includes
S areco | ayback unit 10 carryi ng Quf. regcardy .
00118, %Wmegﬁp laﬂxfamcf R eAey AN S TERaR Ll 9‘2 Bytes is recorded
controlling the record playback unit 10. Industria

to corfigpéridahhret kindEhE veleaitie®! unit 20 gives a record or
pl ayback command for a specific area, and the record

10 playback uni 0, car,i out e rgcord/ pl.ayhack for ,
MoregyeSPe Sty OUSEITRY el % tideddo FE5 6 Mt Cisgdntormation so
control unit 20. Specifically, the record pl ayback
that L&A1 11™"Writenstlateg@ (W) is tevbriel d9anteridrking with b distiifformation type in
comuni cations with an external device, a pickup unit

he 21 irectly rec ' dat g on, t opti.cal di or,
N® bt aod pvis il YDA RES Bts: Bewelif Gen e detneton gotlows. 1t
a playback signal fromthe pickup unit 11 to restore

“0000i 0000b aisnetrashr B™ biy@Nalmesns 18 WS WS-111ft0080i00d0bOis written in P™
deliver a signal to be recorded into a signal to be

record pt.i j Servo. uni 4 readin
byte, i85S 2 GRAIWS 2o AP SO SPORKe U ReBaniRy gps, Hiheatl KO s
controlling the pickup unit 11 to record a signal on

WS-Ki.he optical disc correctly, a nmenory .15 tenporarily
storing disc control information including disc

ntrql informatipn, and a mcrogc uter .16 .
FIG. $214 4 fhatith O sl p Fite Seoh SR oinl dtformasipn comparable to
elements within the record playback unit 10. 20 A
FIG. 9®cor di ng process of an optical disc according to the
present invention is explained in detail as foll ows.

Eirst l . n.optical. di i s, l.oaded he

Refertpg f Eft, Go0g08 PodE I8 Vs ing BT Tope i ot e mean cLV
2005/ 017882 34

mode. ‘0000 0001b’ is written in “Write Strategy (WS) Type’ field of P™ byte to mean 1% WS

WS-1. 5™ byte is ‘00h’ to mean Ix speed disc information of 1% recording layer. And, a
specific write strategy (WS) interworking with the N™ and P™ bytes is written in Lth~111"
bytes within a disc.

As it is a CLV mode, a write strategy (WS) for one kind of velocity is recorded. As it is 1*
WS WS-1, parameters by ‘(n-1) WS’ type are defined for example. Accordingly, a disc
manufacturer records an optimal value in a corresponding disc.

If ‘DI Type’ field (N™ byte) is set to “0000 0001b’ to mean a CAV mode, or if ‘Write Strategy
(WS) Type’ field is set to ‘0000 0010b’ to mean 2™ WS WS-2, it is apparent that write
strategy (WS) parameters written in L™~111" bytes should be recorded as new contents

different from the parameters specified in FIG. 9E or the values of the corresponding
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. ' g is read out to be tenporarily stored gdbpkRR04/002041
W%ﬁ%@)}%& of the record pl a%ﬂoack unit 10. Also, a

speci fic disc managenent information only can be read
fromthe optical disc. And, various kinds of the disc
managenent information are wutilized for the
paramet€sor d/ pl ayback of the optical disc. Specifically, the
managenent information 5 stored in the nenory 15
FIG. 10'G4 YOG CKiddprafnée &l opféA"dIRS k&0rd bldyBsckPh&ofdlhg to the present
I nvention. Hence, the "recording |ayef information,
] witing speed information, and wite strategy fitting
invenfife  corresponding witing speed recorded within the
disc information are read out to be stored in the

Refertid R BIG. 10, 4 Péc@ftﬂ%l_ﬁﬁbdclé appdrht0s Abcdraiag @6 tHelfdtesefit Mvention includes
specific area within the optical disc, the control

unit 10 20 renders such an .intenpt into,.a iti )

a recopbpksulbaek 4] 10/BH Y90t Excerd Rlayback g ap@eefaa%%yﬁ 3 egutrol unit 20
unit 10 together with data for witing | ocation

contrd i OhBRédopd plagb ek unicl@r ded. After receiving the

writling conmand, the mcroconputer 16 deci des or

selects the corresponding witing speed to be applied
to an intended recording layer within the optical disc
fromthe managenent informations stored in the nenory

IndustdiaPApphidbnitger f orms the writing command using a (pre
15 )de?errri ned or selected wite strategy type and the

wite strate paranet ers, appli cabl e .to the.. deci de
The ogRtralii SR EVEY ATRIR S BLADAE EATARRE froR SHEFSCcAER 3d the record
the recording is perfornmed on the optical disc by the

playb#ke 8t 10 icAN@NbhiOthe tdtBrdiplagbdcRf foi "L | sPBCifiS 4Tes agesrdig to the
information is provided in a specific order and the

m ¢roconputer 16, recogni zes which W5 js_the preferred
commppd gt PREoQREESL Wil 40 o Pasisallyy they reoqed Q&WS"‘?A;) it n[qd includes an

speed/recording layer. Therefore, it is nore

interfdcaChnit 112t petforMime ch@iitinidations Q&R 8 Rgtepinl Aevitel iaf piskup unit 11
recoding layer wwthin an optical disc at a specific

direcf trpRRS Ja ot e a0k 1061, PIBFInG: gl ol (8 rocessor 13
receiv\i]rthNa Iz)lczlglfack 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 frqm 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 control information, and a microcomputer 16 responsible
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.

First of all, once an optical disc is loaded in the optical record playback apparatus, the entire
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h1ah Og%'kon copi ng.- wi'th hi r witing speed iprfkRr2604/002041
W??gﬁy ensity optical disc, g:{]‘ﬁereby enabl i ng tPg: f
uniformy apply the standardi zed di sc control
information to efficiently cope with the
. record/playback of the optical disc. It wll be )
disc mansgeraent gprmabeR vakhin the disq isrisad, out {9, 56 temppRly stored in the
nodi fications and variations can be 5 made in the

memoPy €5 8PtheirBd6Rd bila§Back hiMis10. iAllso, & shetli R discimahftenidh€information only
present invention covers the nodifications and

variagtions of, thj.s inventjon_ provided..the i t.hin,
can bg yead ecpptlpq,}éhscaé’géﬂgeéipug ﬂcﬁqdﬁ,‘gf gq@%pgg%rr{?enw m}oﬂr{]atlon are
equi valents. 36 1 JUN 2006 10 CLAIMS 1. A data

utilized! fo fe4eSor@playbackof te opfiédd disR! Spetifically he nidnaBerfient information
recordi ng medium having at least 5 one recording

l.ayer, the contrqgl information including at | east . on

stored| {54 THTPBHT LEIOP{oG SOl IHIratioB SHeprotsob FEgn. Henoe, the
| ayer, wherein the Information unit includes wite

recordihg AbRGY infarntutiohe variti speedf infSimatfon] candt Maite itrakegpe fitting the
to be used for the witing speed and recording | ayer,
wher.ein the first wite. strat , e.i s one of .

correspRAiag Piing spase teaoided St f i ntaiptisn prederd oty be stored in
same witing speed and recording layer. 2. The data

the méhégct ure as clainmed in claim1, wherein the data
structure is to record on the recording nedium to

. .record data on the, recordi ng, nedi um based gn.the .

If intending {BPOTATE ATRGITEINE SRk RO S1eA WHbINLAE QPUeH iy fhe qoptrol unit

the recording nedium or recorded on the recording

20 rertReH stidh ah Intdnt hfea daitidg Tofrntdndr shd aBerc deliveBait ik thel retord playback
2, wherein the recording nediumis a witable blu- ray

unit l%égegileg 'wiﬁggqt%?%mﬁ E%{ﬂ%tlgfqggl:aﬁétgg H%g}ﬂ&%ﬁér receiving the
Identification Identifying the first wite strategy
writing)ddfmand, 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 using a (pre-
)determined or selected write strategy type and the write strategy parameters applicable to the
decided or selected writing spéed.

Specifically, in case that the recording is performed on the optical disc by 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 manufacturer in
the same writing speed/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.

Accordingly, the present invention provides various methods of providing disc control



20 25 . 30.
: Ln the identificatiion information | denrtdfi ' -
w?&gﬂhﬁ?@? wite strategy ty%% as one of an n-%wv\'[/?llk@omﬁm“
strategy type and an n/2 wite strategy type, where n
is a length of mark and each type represents a nunber
. of wite pulse to forma corresponding mark. 6. The .
inforrgation copingcvith bigher writingspeedin @rhighrdensity Ophiesldlisc, thereby enabling
information Includes an alternative information unit
to mﬂf?ﬁnﬁ’hfp PR Yahddrfided RBRcqnRE] ifeRhstionItd 8biRiently¢dpe with the
altefnati've Information unit including wite strategy
araneters for, a second wite-strategy type different
record/plgybackof theapticghdisea  strategy type. 7. The data
structure as clainmed In claim®6, wherein the second
Tt wilkbé hhabdnit 3 e SRS LB (iR artthdt vadoub encdifichtibay ad/ P&idlons can be
an n/f2 wite strategy type, where n Is a length of
mad 5 i RS s i s T g, S5vr
structure as clained in claim6, wherein the first
modifidatibfs &hd Fh@ftionk Ya¥e&hisSindéhtionprowded Eheit Ecthe Rithd (i scope of the
n/2 wite strategy type, and the second wite strategy
type is an n-1 wite strategy type or an n/2 wite
aPPengF‘?ﬁ]@H@? gir GRyi¥MeRtsn pe different fromthe first
wite strategy type, 37 where n Is a length of mark
and each type represents a nunber of wite pulse to
forma corresponding mark. 1 JUN 2006 9. The data
structure as clained In claim8, wherein the
information unit includes an 5 identification
information Identifying one of an n-1 wite strategy
type and an n/2 wite strategy type, where nis a
l ength of mark and each type represents a nunber of
wite pulse to forma correspondi ng mark.

5. The data structure as clained in clai nf IUN 2006
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7. The data structure as claimed In claim 6, wherein the second write strategy type is an n-1

35

10. The data structure as clained in claim®6, wherei n1 JUN 2006

each Lnformation unit includ®s 10 identification
Information identifying the corresponding wite

strategy type. 11. The data structure as clained in
claim?2, wherein the Information unit Includes

applicable type information Identifying an applicable
wite strategy type. 15 12. The data structure as

clajmed in claim?2, wherein the information unit

[ es best type information identifying a best

wite strategy type at a specific witing speed. 13.

he datadaStrlidisd Ui £cofffol ffaknaRA fdr Dsedlithi dFecbrdinigveédhinnhaving at least

:oﬂé %F: E\gli lg}cnfar. %cogkallrrf%rglﬁ?sog nw,uﬁiﬁg otrlgasp&we dm{l’ﬁ{aﬂ&lﬂm forra writing
speedland roording loperovherein the informationyniy i@ﬂ'ﬂdGﬁWf'te sq@gegym@meters fora
HRl @its Ethtk?g o€ tse tféls@fomﬁl whitthg @bétidEh& rectding Giyer, diiedeln the first write

control u a ing speed and
H‘?t?ﬁyr'ﬁﬁ‘?liso??eﬁﬂaf""?@?w ?‘a’ﬁéﬁy &Pelst% ?’ﬁ'lﬁg %gee P Samp wriling speed an
seeomdingégen di ng | ayer, the additional Infor rmtl on unit
Includes wite strategy pararreters for the first wite

L ot 5B i Ofuehire by & dihdd G 6 12§ohy>fs Gih 18 Bl AR 5 RRors@n the

e us

reserding medumly ecordaBla onifes re@t@quum kpsed aputhe poqigRformgtion

FdcaidEd dltne WEERICKIre IR he Wichidig Fieliain el Yedorded bR themecofding medium.
the higher witing speed and the sanme recordi ng | ayer

are different fromthe wite strategy paraneters for

8he wihetdatrstropiureds ehaigedirfolaim 8. wherain e recerdiog mefliugys 4 \ffjeble blu-
daseed. 30 16. The data structure as clainmed in claim

14, wherein the additional information unit Incl udes

an identification Information identifying the wit

41 r at Bpdatasucture as clgimed inplaim 8{\4’*\?59@'1#‘%'"&'"%‘!03 |“H‘é'6°"|’4‘?s an

btinitatiddtidetifyig@hd Virdtieite sttegy idecat i on I nformation
identifies 35 one of an n-1 wite strategy type and

an n/2 wite strategy type, where nis a len

far k Hectiatacrotiune pp claimep incolalm f.whgrein fhe) @P“ftﬁﬁa‘w? l"f°é'“i¥19|‘ Idgntifies
ﬁ19 AifsORAT Srabdd TyRS BO B d1@n ABfite shStedy WANarAGRAG/Z\rite Sthategy type,

Sat 8o RIUC T e 8% QTR LB bh@aPubfier PR Bl btsim 2

corresponding mark.

6. The data structure of claim 2, wherein the control information includes an altemative
information unit for the same writing speed and recording layer, the altemative information unit
including write strategy parameters for a second write-strategy type different from the first write

strategy type.

write strategy type or 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.

8. The data structure as claimed in claim 6, wherein the first write strategy type is an n-1

~ write strategy or an n/2 write strategy type, and the second write strategy type is an n-1 write

strategy type or an n/2 write strategy type which can be different from the first write strategy type.
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~alternative information unit, the -alternative 1 JUN.2006
“‘Information unit for the hightr witing speed and the '

correspondi ng recording layer includes wite strategy
paranmeters for an alternative wite strategy type
different fromthe wite strategy type to be used for
the additional information unit. 5 19. The data
Sttterent is b dength ofinark aBdledch typé RipSsdris a HdWbeEbfiwritd1Rilse to form a

%R@JQ@J.A Ve, ite strategy type is an n-1 wite
where n

-strategy type or an n/2 wite strategy type,

is alength of mark and each type represents a nunber
& wr iThe dgta bisetureasf arimaddn dalmrde ei@eid thednformation uhiDin@(des an

TRAain u%rﬁtﬂﬁJnLHeﬂuf?iﬁg &rte%‘f HE?&’ 1 Lvﬁtecs'trét'emﬁg tﬂv&f anWQﬁ EE 'vtPit %Elegy

wite stra

Hfpe- wheses e ﬁ%@@ﬁ* ogd Eﬁ?a ‘VBF regpsns 2 RSB >9° orm a
tcomaspendihganarin/ 2 wite strategy type, and the
alternative wite strategy type is one of an n-1 wite

rat e and apn n/2 wite strategy ty whi ch

30" 5 e e e chimeg i Sovanreis 6ace iomatp) uplpeddes
ideatlf eation inforiaatios gty thereuriespoadioly widte atrdtegydypeepr esent s

a nunmber of wite pulse to forma corresponding mark.

if Eégl%e[%ag ru tgrﬁta? sﬁeﬂfﬁlaﬁggp t{g]le?elu{l %@lst e%gqogl;nit !rrtc?udgs applicable

tyné ioformaation identifyirguani appicalile Wiita strategydypei nf or mati on uni t

for a witing speed and recordi ng | ayer, wherein the
forpatjon. uni clu Wwite strate aranmet ers

14 el ce i g Bt Biipin 3yierai o nlpuiaion At akges best e

informatingyidentifying sctresit v le steategy t¥peraf d spydific, writingespeedy t he

first vvrlte strategy type is one of a plurality of

Yo i et gimad B kb s

- regneding layer wimnber infprpatiea dndappliaible writisyespasd infemsttiorosfehe corresponding

ihfBfnRbidRdion unit. 22. The method as clainmed in claim
21, further conprising: 25 identifying the information
unit based on an identification information

¥4dentThe gata gtredhuee &$ claiihed inclalme2, sherainaigp/cohtyg) informatidn includes an

i GificHallhfoRh e é"mtlf&t" aq%thwmigg gL 5PMe %%ﬁﬁga er. the additional

I 4 {Lﬂ%'edg *fﬁugﬁwge ?lﬁ eg{' Igﬁef?ﬂ\égs?r M ?gmg%!gategy type or a drfferent

wnteauategy type lodwea usedfobrahahigheowriting epéeldfanda thesame aekording layer.

186. The data structure as claimed in claim 14, wherein the write strategy parameters for the

higher writing speed and the same recordifig layer are different from the write strategy
parameters for the writing speed even if the same write strategy type is used.

16.  The data structure as claimed in claim 14, wherein the additional information unit includes
an identification information identifying the write strategy type.

17. The data structure as claimed in claim 14, wherein the identification information identifies
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.
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" strategy type, where nis a

30. an n-1 wite strategy_tyaf)86 atnﬂ afn n/2kvvr|2|e ) 1 JUN 2006
ngth of mark and eac '

type represents a nunber of wite pulse to forma
correspondi ng mark. 24. A recording nmethod conpri sing
steps of. reading a control Information, the control
information including a first information unit for a
3% wr The datp stpelerd aacdaimed inadaitn fi4) wherplaithe cahteal iaformatioa includes

falg{ngattr;\éé |21$>§{aﬂ§1t unf) nhéléifeﬁwa%%?rt-fgm?tii?n"ifnlt fof th%%fgﬁ&r‘%\gﬂfng speed and the
SHRanG et B it ot Seelou P oiey A on Slgrnates i svatecy

type différent froguttietvaitesttrateg eilype to\pp esedfordimeadditionsal ipfoumatibn tmyit. of

wite strategy types applicable to the 39 1 JUN 20. 06

T or Hinde B IATS & et B SBlmad Hordh Ty e vifeeor ypo e

b willerstyatbgy\iype of arod/2 wiile stistegydtyrst wadreg)is qdeMmarI@nﬂ @ach type

Rp&ESHRY Wnulbet & whtle palk& @Yorhddrds dioﬁaﬁgern&m fromthe first
wite strategy type; and recording data at a specific

writing speed based on at | east one information unit.
20. 25 The dylastrypiurtrartlaimeddih ghaimets, whereih Sierwrifedstrategy typeeior the higher

VAR Epesll B thé ABEHING byeh & o'f\E of zﬂﬁﬁt wite Srfid yftypE%hd aNEk2 write strategy

t
iy g PR B o B R oraR o il L 4 Egy R w2 wie
strgieay tyem yhiclels dmﬁ”émd'éh‘apfawottsmtmmr fype. where injiga lepase df mark

2na 86¢h tAR réfiresded & huB? of VAft® pilBd tb Ritm dbirespdriding Prarkl N
method as clained in claim?25, wherein the Identifying

step identifies the at |east one of first and second
2nf orraedrding gthadsomprisinggtepnots nenory from the readi ng

St ep.reading afﬁb&; eﬂétotbml Rforfatidh, meéicdn{aou GrifokinBloR cludiig B4t one

wite s
a5 of g e e el ey, ety e Yoo i pguces
wm&gwam@tm fona firgiwrite/sieateigy tyam torbeuised for the wiitingtspepd and
récpidfng Mye R Whééin ménﬁrst ﬁnté by Wpelis/stR ofd piailits Bwriiestrategy types
?Ih];e];b rent, from. seel SLoarite strategy type, where n
8&&‘% 5" R gr?a §§8H"Pﬁ{8 Moresents a nunber
of wrecerging data at qqpetf,rﬁg'wntlag speed based on the at least one information unit.

22, The method as claimed in claim 21, further comprising:

identifying the information unit based on an identification information identifying the first

write strategy type; and
recording data using write strategy parameters included in the identified information unit.

23. The method as claimed in claim 22, wherein the identification information identifies 'one of
n 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.

24, A recording method comprising steps of:
reading a control information, the control information including a first information unit for a

writing speed and recording layer, wherein the first information unit includes write strategy
parameters for a 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



. correspondi ng mark. 20 28. The..nethod as clained in 1 JUN 2006 .
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Information identifying an applicable wite strategy
type. 29. A recording apparatus conprising: a
controller for generating a recording conmand; and 25
a recorder/reproducer for performng a recording,
Isae writing speskand eacending taglen anslay s¢eong infarmation ot for thersarhewriting speed
%ﬁ@fe&&ﬁih§5¥er b\ﬁluﬂ@aﬂﬂd_"ﬂraf%gg Qd?élﬁédtzrs \‘ol?g Qéct@ﬁci WRB strdt€lfy type different
i,on including a east one

?rﬁggﬁe#,ﬁt}”gtﬁ%ﬁ%%y@&ang specific witing speed and
r ecor Ecprging dste pt a spRelficayriing sneed breised erpatileast ong infarmation unit.
includes wite strategy paraneters for a first wite

r at . he . u f the w.i.ting speed and
?Ee'cmﬁm&?&eastcgm%?é"ré?qﬁ # %“Wr?éﬁp"wq-t e strategy is

ayer,
one oldera%ﬁﬂg @¥'81’ﬁ‘ pRe offirstprdisecond frfariefion ugt bagedan an identification

* mfophation Ribstfying d dpecifcaitite SWatelgy HPe; aReed and recordi ng

| ayer Lof clalm29 erein.the.
o rrepdidag daiFa FHABLARCindl oot ot MaSH ot fycrfigion uni.
unit based on an identification infornmation

dalent Tffeyﬂd&@d tab Btalfniet Micladh 26, avhSleindheBhtilying Gte% ﬁﬁﬁi{ﬁes the at least one
r r ecor. a usin
SR £ sBodnld ronh SRALART 4GP BHUERH ol hERNGh Jat & UST N

wite strategy paraneters I'n e
35 information unit. 1 JUN 2006 .. ti 40 31. The

ZIpparik uethol astisimed Baink 25, Whereina TR wife RGatedy tFoe TR AWAY write

) I [ el .
P 2 iV 5 Ol BT Ao AP T B . e
yRtesy BRAEEN 817 Wilte streigentpe Wish Gap e Hiferantiram;tha first write strategy type,
wraent i & Yangil) of hrk bhd &deh Whb teprestiita AGYbet HRitd pulsdtd e a
cﬁﬁlégpsminglnwdgr mation stored in the nenory.

28. The method as claimed in claim 24, wherein each information unit includes type
information identifying an applicable write strategy type.

29. A recording apparatus comprising:

a controller for generating a recording command; and

a recorder/reproducer for performing a recording, based on the generated recording
command from the controller, by reading a control information, the control information including at
least one information unit for a specific writing speed and recording layer, wherein the information
unit includes write strategy parameters for a first write strategy type to be used for the writing
speed and recording layer, wherein the first write strategy is one of a plurality of write strategy
types applicable to the same writing speed and recording layer.

30. The apparatus of claim 29, wherein the controller identifies a corresponding information
unit based on an identification information identifying the first write strategy type, and controls the
recorder/reproducer to record data using write strategy parameters included in the identified
information unit. ' | | '
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31. The apparatus of claim 29, further comprising:
a memory for storing the read control information,
wherein the controller identifies the corresponding information unit based on an

identification information identifying the first write strategy type from the control information stored
in the memory. '



