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WD 2005/ 004135 PCT/ KR2004/ 001574 1 Recordi ng Medi um
Met hod of Configuring Control Information Thereof,
WRMBYWHRS and/ or Reproduci ng Met hod Using t he REIHER2004/001574
and Apparatus Thereof Technical Field The present
invention relates to a nmethod of recording control
informati on on a recordi ng yredi um such as recordabl e
optical 10 disc having at |east one recording |ayer,
and nore particularly, to a nmethod in which record
velocity information and wite strategy paraneters
are included in the disc control information. Also,
this invention rel &esxtidng Method,of recording or
reproduci ng data on or fromthe recording nedium 15
us e t QL0 A
hlg Ee’ﬁs??{/bgn? 9%&?f§€cor J‘P irgbum %glvm%z%gé% &
HD-DVD, is wdely used to record and store
hiRgeaeding tarsd/or Reproduging2¥ethpdeVampanthprBfram
data, and high-quality audio data and so one. The

Blu-ray disc repr, %?e%%agg)éh-sggﬂggggkon HD- DVD
technol ogy. WO 20 135 PCT/ KR2004/ 001574 2

Technical Field
The present invention relates to a method of recording control

information on a recording medium, such as recordable optical

disc having at least one recording layer, and more particularly,

" to a method in which record velocity information and write

strategy parameters are included in the disc control
information. Also, this invention zrelates to a method of
recording or reproducing data on or from the recording medium

using the writing speed information

Background Art

A high density optical recording medium, known as HD-DVD, is
widely used to record and store high-definition wvideo data,
large amount program data, and high-quality audio data and so

one. The Blu-ray disc represents next-generation HD-DVD

technology.
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Technol ogi cal specifications are now bei ng established

for the gl obal standardization of the Blu-ray disc,
WO standards are for the wite-once BIR§IYig2004/001574

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

known as the | x-speed ED 5 RE and now bei ng di scussed,

shoul d be conpatible with BPD-RE discs expected to

have higher witing speeds, i.e., the 2x- speed ED-RE

and beyand. BDV\D ecjfications for
TechiBi AL ar o SPEGENCHF bR ST BRSO S Rgbeied for
for coping with the high witing speed of a

the Rigbalensitendk@dipticéah dbsc e Wigemdy ddeded, iantiuding
the specifications establi shed shoul d ensure nut ual

standpRt 1 BLLity, D sglosyre of dnventiQn Agﬁor&%‘é" Y 4BD-WO) .

€ present nvention i |rec &d to an optica
di sc control information recording nmethod that
Meanwghilst ard i wdvnyl tadihe &les reye ddssaypkaopnobkerbedlis- Bpeed BD-
limtations and di sadvantages of the related art.

: j ect o nve i st i a JEihogdn - ry
xs o Gy chattf SISl FhOR Bei SRRt e(ﬁ“ fo-
information 20 corresponding to a plurality of
discs eespdirhgdveicmchaves hippenhivoh tigepr dpagdvel dokty the 2x-

information is included in the disc control.

N5 Ik | 30 BRgLakhe ! BeRlNIsB00iE ERLARNSS NOEGE  high
sPee%n optical - 2{3 g?ﬁ%hlss % R20 4 001574 g

recording velocity are also in progress. Efficient solutions
for coping with the hiéh writing speed of a high-density

optical disc are urgently mneeded, and the specifications

established should ensure mutual compatibility.

Disclosure of Invention

Accordingly, the present invention is directed to an optical
disc control information recording method that substantially
obviates one or more problems due to limitations and
disadvantages of the related art.

An object of the present invention is to provide a method of
recording disc control information as specified information
corresponding to a plurality of recording wvelocities, by which
recording velocity information is included in the disc control.

information so that the recording and reproducing of an optical
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di sc can be perforned based on prerecorded disc

i nformati on. Another object of the present invention
WDQ0e0836vi de a data structure for configuri METAKBA04/001574

control information. Another object of the present

invention is to provide a nmethod 5 of recording, in a

specific area of an opticalydisc, disc contro

i nformati on corresponding to a plurality of recording

vel ocjties, ormation for .spegific. .
aisc | Gel BEngersBYBE: KRS Bhron eebrdehy T agerLPE $BEGFHBE "
in a specific sequence, to provide nutua
Anotleanpebidit i 6§ babweereddrke-hasatid) O stcs. phaotilder a data
obj ect of the present invention is to provide a

ecor u
Stru??%?%%%’ %wﬁ%% %eﬁpggagégggﬁlg£g$§§grdﬁ%yon and
reproduced froman optical disc using prerecorded
Anothis ool aif itHorpeeson: ISvaddian ol tadvesividgesa method
objects, and features of the invention wll be set
or ceBobBihE P L SOCLERET LRLLon Mhkeh SoLiowe ado, ! Naise
part W Fl beécone parent to those havi
skill in the art upon exam nation of the follomnng or
contivly befdmeatied ¢ovreppandinge bd shelivnsditivoref Thecording
obj ectives and ot her 20 advantages of the invention
velodBY Le e@%l" zgH; and ﬂhtf%'xﬁgglgﬁ ey StEMCLiFR:  recording
particul a poi nt ed out e witten descrlptlon
and cl ai ns hereof as well as the appended draw ngs. WO
veloQ@URIV0PEZS PETPRARDT4/ baysy4 is recorded in a specific

seqguence, to provide mutual compatibility between like-based

discs.

Anothei: object of the present invention is to provide a
recording and reproducing method and apparatus thereof, by
which user data can be recorded on and reproduced from an
optical disc using prerecorded disc control information.

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 wmay be learned

from practice of the invention. The objectives and other

advantages of the invention may be realized and attained by the

structure particularly pointed out in the written description

and claims hereof as well as the appended drawings.



10

"15

20

4 To achi eve these objects and ot her advantages and in
accordance with the purpose of the invention, as
WE296H90diBSand broadly descri bed herein, a dat &PCI/KR2004/001574

structure according to the present invention includes

a recording speed information 5 including a first

information indicating a mgxi mumrecording speed, a

second information indicating a mninmumrecording

athird |nfornat|on i ndj cating _.a _predeterm_pn o

To arcg‘éﬁf"&l ngReEpedPHitier &t f PEAEEhe %’QYP%R’QSF m fum 2

recordi ng speed, and a fourth information indicating

accord=hr®l Gritecatd ngunpees. ofOthe dnethedoaspest efbddieed and
present invention, in configuring disc contro

boad Bl ST ALY LD, TNSBENEN 120,00 L ORAL co che

i nfor mation of the opti cal disc includes the step of
preser@Coridivegitd opl urialdlindesf o ecosabutiirgpeetheed or mafoumation
and a plurality of wite strategies 15 respectively

11 BB € FOsHH, SR RN LSRRl 18 SRR 4400 s

Srat on erel
recordi ng speed |nfornat|on is a basic recodlng speed
speed,nf er ne¢caml  linfamoshiidéonaspedicatindge sprwdaamun recording

i nvention, a nethod of 20 recording data on an

speedo pt ' 1rdeg%'fgir£]1 ﬂor ma%tgg.t:ﬁﬁqﬁs téfe&é?@rmﬁged r?cordlng

I'ng a spee on o pecific area
the optlcal recordlng medi um wherein the speed
speed ndbf fetérdn from the maximum or minimum recording speed,

and a fourth information indicating a basic recording speed.

In another aspect of the present invention, in configuring disc
control information within a management area of an optical disc,
a method of recording the disc control information of the
optical disc includes the step of recording a plurality of
recording speed information and a plurality of write strategies
respectively associated with corresponding recording speeds
within the disc control information wherein one of the
recording speed information dis a basic recoding speed
information.

Tn another aspect of the present invention, a method of
recording data on an optical recording medium includes the step
of recording a speed information on a specific area of the

optical recording medium, wherein the speed information
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WD 2005/ 004135 PCT/ KR2004/ 001574 5 conprises a first
information indicating a maxi numrecordi ng speed, a
WESEBH4133f or mat i on i ndi cating a m ni num r ecor RGIFKR2004/001574
speed, a third information indicating a predetern ned
recording speed different fromthe maxi mum or m ni num
recording speed, 5 and a fogrth information indicating
a basic recording speed. in another aspect of the
resent invention, .a nethod af .. .recording/ reproducing..
COMPIFHEE ofy { FORThN URTTENE TR or A G RBPuM TRAERIde s T REIINS
steps of reading a speed information froma specific
speedl ea ofetdrd oplrifeamatdenr dingisading vheminintive speedding
10 information conprises a first informtion
| ndi cat.i ng .a maxinum_ r.ecording speed ;
speed iy A b N R R CORCA At o BEsrar B regording
third information indicating a predetern ned
speed eddf fengnis pEedmditfifee rmeat iruno not h enimexiumu rresrordinigruspeed,
recording speed, and a fourth information indicating
. a .G T, [ 5; ' .
ana £ RS (ERLHaEToh, (REEACIRG LP00LEG WS dooca,
on the read speed information. In another aspect of
In adekhsresespechvenfi obhe a pesamli ngnveditdon  hari ngehhod of
recordi ng speed information is characterized in that
[ .Spe inf ' 0 ' i :
recon D sl R TR e WIS ety mgim
second information indicating a mninmmrecording
inclwissedthe tatepsi dbr mepiddmg a speed information from a

specific area of the optical recording medium wherein the speed
information comprises a first information indicating a maximum
recording speed, a sgecond information indicating a minimum
recording speed, a third information indicating a predetermined
iecording speed different from the maximum or minimum recording

speed, and a fourth information indicating a basic recording

speed and recording data on a main data area of the optical.

recording medium based on the read speed information.

In another aspect of the present invention, a recording medium
having a recording speed information is characterized in that
the recording speed information comprises a first information
indicating a maximum recorxding speed, a second information
indicating a minimum recording speed, a third information

indicating a predetermined recording speed different from the
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i ndicating a predeterm ned recordi ng speed different
fromthe WO 2005/ 004135 PCT/ KR2004/ 001574 6 maxi mum
WEr2005/ M Hm r ecordi ng speed, and a fourth i nf AGREKRAE4/001574
i ndicating a basic recording speed. In another aspect
of the present invention, an optical disc includes at
| east one recording layer yovided with a 5
recordabl e area and a recordi ng-di sabl ed or
. prerecorded area, wherej.n disc cgntrol information i
maxitg@na Oft o WA ERE} dSFSRTHTE  FRESPr er eccﬁrﬂ;;d ar 8a perfc'Ourth
the recording |ayer and wherein a plurality of
inforflg€opdi Agaspaedngnhoba®id areedtinglapeaddty of wite
strategi es associated with correspondi ng recordi ng

speeds 10 are recorded within the disc _contyrol . ;
Tn aRdiiten APBRC A whes ePACSGRE cH I TBor i ngPLisay dise
information is a basic recoding speed information. In

includeet hert aspegst of ohdle peesedingnvéayeon, pawvagedcalwith a
disc recording nethod includes the steps of if an

ptical_disc 5_hayvi n | rec '
recortBRIE RTS 1 Ao THCOLOLBAr Ear PR Sk My TR
wi thin a managenent area of the optical disc and
whereieadiimg taprstmrle infumnedlicry ief semoratiely wspeefed within
information and wite strategies respectively fitting

corre Lng . recording,sp ded. Wit iy ayherei
the BPEHETERIRod 20 dFoh oY ne BB nrt ) ke
each, deciding the
plurality of recording speed information and a plurality of

write strategies associated with corresponding recording speeds
are recorded within the disc control information, and wherein
one of the recording speed information is a basic recoding
gpeed information.

In another aspect of the present invention, an optical disc
recording wmethod includes the steps of if an optical disc
having at least one recording layer is loaded, reading disc
control information written within a management area of the
optical disc and reading to store a plurality of recording
speed information and write strategies respectively fitting
corresponding recording speeds reéorded within a predetermined
area of the disc control information each, deciding the
recording speed to be applied to each section of the optical

disc by referring to a plurality of the stored speed
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recordi ng speed to be applied to each section of the
optical disc by referring to a plurality of the

W94 E8eed WO 2005/ 004135 PCT/ KR2004/ 001574 PCATKR2004/601574
information and the wite strategies, and performng a
recording at the decided recordi ng speed. In another
aspect of the present invenfion, an optical disc
record playback apparatus includes a control unit

. deli,verin 5 recording co nd and a record .
inforfRptio B +dUE vi i it PECO SRNGS corfiihaPerfrming 3
record playback unit performing a recording in a
recordngeatothecddicigedi secondin®l speddr mati on recorded
wi thin a managenent area of an optical disc, deciding

a recordin pee r performng the recordin nds.
S e

speed information, a mninmmrecording speed
recordnfrdrayiteicdn  appeiadive riesdndiesq as peetralnfuorimtdehivering a

predeterm ned speed information different from the

[ kN e ' Lpf [ <t
recorfiihal Ebfihafly "R BCORRD0 PRAFPALR, NG, P2cBiring, the
recordi ng speed, 15 and perform ng the recordi ng using
recordiegw icoemsindat edhef | rebngd t hbadestkedungtorgengorming a
speed. It is to be understood that both the foregoing

al . descri.pti.on_.an £ ol | ow ik eds :
recorti tp, G GRS U0 SR E o torason

and expl anatory and are _ .
recorded within a management area of an optical disc, deciding

a recording speed for performing the recording command on a
specific area by reading a maximum recording speed informatiom,
a minimum recording speed information, a basic recording speed
information, a predetermined speed information different from
the maximum or minimum recording speed information at least,
and a write strategy fitting the corresponding recording speed,
and performing the recording using the write strategy fitting
the.decided recording speed.

It is to be wunderstood that both the féregoing general
description and the following detailed description of the
present invention are exemplary and explanatory and are
intended to provide further explanatiom  of the invention as

claimed.
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20 intended to provide further explanation of the
i nvention as clained. WD 2005/ 004135

WPEHR T4/ 001574 8 Brief Description of DrallGIGER20G4001574
acconmpanyi ng drawi ngs, which are included to provide a
further understanding of the invention and are
incorporated in and constigute a part of ' this
application, illustrate 5 enbodi nent(s) of the

., Lnvention .and together with the description serve to
Brle%i%ﬁ%ﬂ?%éﬁﬁ?ﬁnﬁéz ST the invention. In the

drawings: FIG 1 is a diagramof a single-layer disc .
The appbinpahléntjo dhewipiesewhichyentéd olncl@deldG t2 ifxravride a
di agram of a dual -l ayer disc applicable to the

resent Jjnvention; Fl 3,1lS di agram of a.nmana .
euct SRR PR ot the “ileivied Shid: Srro fPaedRracea in
invention is recorded, in which a format of recording
and thkendtstutaf ommtpanti nod cditriespoadphicatibonry eaiilustrate

schematically shown; FIGS. 4A to 4C are diagrans of

' i nfyor i 0 CoL or dj t | ISt :
embodliiS (0t "B Cndr odliinr BEN HhP [PelebtbE, iny  the
are diagranms of a disc recording nmethod according to

desciipt ifdny sservdodionenpisfin higher pséncipheemti ophe 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 ig recorded, in which a
format of recording the disc information in a corresponding
area is schematically shown;

FIGS. 4A to 4C are diagrams of disc information recorded
according to a first embodiment of the present invention;

FIGS. SA and 5B are diagramg of a disc recording method

according to the first embodiment of the present invention;

FIGS. 6A to 6C are diagrams of recording disc information

according to a second embodiment of the present invention;

FIGS. 7A to 7D are diagrams of recording disc information
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20 FIGS. 6A to 6C are diagranms of recording disc
informati on according to a second enbodi nent of the

WO 208¥4135nvent i on; FIGS. 7A to 7D are di agr ansPG@H/KR2004/001574
recording disc information WO 2005/ 004135
PCT/ KR2004/ 001574 9 according to a third enbodi nent
of the present invention; agd FIG 8 is a block _
di agram of an optical disc recording and reproducing

par at us us di sc ontrol formation_accordi _
acconfit A o Chie e rant RO STV BSESERE, ShrGhbapnt Jand
the I nvention Reference wll now be nade in detail to
FIG. t Be ipr efeiiedk efrbogltaends eh tbpet peabediiscnventomhing and
exanpl es of vvhi ch are illustrated in the acconmpanying

repr%ci}wé a\ﬁqﬁl St AT Rh <91 S ?n% §1 S %ﬂfo&%&g 5.?1[} ¢ rSche):tr:ding

e Ts@ roug he draw ngs

to the sanme or |ike parts A Blu-ray disc is taken as
to tlan poeargite iofveamrtiopt.i cal di sc according to the

present invention. Yet, the concept of the present

i nvention, characterized in an optical disc having its

15 disc control information recorded thereon, is

applicable to DVD-RAM DVD-RW DVD+RW DVD- R, DVD+R,
Best dMutlesifivd flarswydirgd Outs theArawenghorhe term nol ogy used

herein is well known for the nost part, sone terns

Refedl@V& DERN CNASEN BYe LRGPPl {faNker SUC £halthe preferred
embodiments of the present invention, examples of which are
illustrated in the accompanying drawings. Wherever possible,
the same reference numbers will be used throughout the drawings
to refer to the same or like parts.

A Blu-ray disc is taken as an example of an optical disc
according to the present invention. Yet, the concept of the
present invention, characterized in an optical disc having its -
disc control information recorded thereon, is applicable to
DVD-RAM, DVD-RW, DVD+RW, DVD-R; DVD+R, and similar such discs.
Although the terminology used herein is well known for the most
part, some terms have been chosen by the applicant, sueh that
the present invention should be understood with the intended
meanings of the terminclogy as used by the applicant. For
example, the ®"disc control information" of a disc is recorded

in a specified area, i.e., a recordable area of the disc or a



10

15

20

the present invention should be understood with the
i ntended 20 neani ngs of the term nol ogy as used by the

WEIOFRMAS. For exanple, the "disc control PCT/KR2004/001574
information"” of a disc is recorded in a specified
area, i.e., a recordable area of the disc or a WO

2005/ 004135 PCT/ KR2004/ 0015¢4 10 prerecorded area

(soneti nmes known as an enbossed areamanufacturer, in

whi c nuf acturer data is recorded and where no 4
PrergGRy r 8687 di AGOPEEABES| bl &°°"Ehd i itY udes?®  Smbosse

i nformati on necessary for the playback of a recorded
areamiiCiadiden chmt wabk chnfrdrmEtdcrunes cédht®d i'sdisecorded and

information” or "DI" in relation to Blu-ray disc

t echnol ut is typically .referre as "physical
wherd of e PR | CFESqRs D RAM Pﬁ\?ﬁqbﬁ%) DV thcludes
DVD-R, and DVD+R di scs. Hence, it should be apparent
infotneatldihenteebaarnl frackgheundlafbidie pfesentrdoveeistd odisc.
10 is equally applicable to physical format

pisc! OSQLIBLT 00 MRLEONE ¢ o! 0819180 AT B A ASLHAI HY wpre
t o the presen rmventron i§ recorded ‘as an
unspecified unit of information, which may be

in oolaitied) fur Slanpley, ddsa fiteshnodbgyechbntd is typically

information. 15 FIGS. 1 and 2 illustrate the structure
Lcal ALReS: 2CCREANDY 1 Qe LN PISSENECE TMEALRRN,; DVD-
IEfe%ec\?\hp%:h%nsi)%%ﬁ%fabfe opt%’ca{> Fsc may Pe !
applicable to the present invention. The
RW, DVD+RW, DVD-R, and DVD+R discs. Hence, it should be

apparent that the technical background of the present invention
ig equally applicable to physical format information.

Moreover, the disc information according to the present
invention is recorded as an unspecified unit of information,
which may be counted, for example, as a first or second
information.

FIGS. 1 and 2 illustrate the structure of optical discs

according to the present invention, in which any recordable

optical disc may be applicable to the present invention. The
recordable disc may be, for example, a rewritable optical disc
or a write-once optical disc.

Referring to FIG. 1, illustrating an optical disc having one
recording layer, a lead-in area is provided as a management

area on an inner circumference area of an optical disc, whereas
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recordabl e disc may be, for exanple, a rewitable
optical disc or a wite-once optical disc. 20
WRABIH Y to FIG 1, illustrating an optical REEKR2004/001574
havi ng one recording layer, a lead-in area is
provi ded as a managenent area on an inner
circunference area of an optical disc, whereas WO
2005/ 004135 PCT/ KrR2004/ 001574 11 a |l ead-out area is
rovi ded as.a nana nt area on_an outer
a lead-Pliinferenta BFERQTO(® opfi BAPHPUEET| ATPRe Fhil oUter
circunference area, a pre-recorded area and a
circum@etrichabl e affen Wi t ¢#hencejptareed ardisgr.ovi ddeh the inmer
separately. In BD-RE and BD-WD 5 technol ogy, the
. re-recorded area s _call e Pl , '
ciroufE R e RER S e PER- ARACLORY O cdacd 53 deyEiEgble (or
and disc information is recorded in the PIC area. A
writedahaedr eardss amdlepropiddd aseperadatn. ar &a BReRE @6l BD-WO
data is recorded and inner and outer spare, areas |SA
A, . Whi ' he. 1 e
vechrfIboTt Rt F8; Pt aRd Mhed "Fir T L BN ORI Nl whewe
di sc, a tenporary defect nmanagenent area (TDMA) is .
permapenti derf domrtrieroratidgeprntopimdeda ofs ardepsdedan@nPordisc
general managenent. The TDMA is unnecessary in the
info %%So%fﬂ@}égééydgﬁiinV%%%hgﬁévgr@a9orﬁ?aﬂeadbﬁgaaﬁ%ﬁﬁﬁﬂe
esi gnated as’ reserved. e present invention
intends to provide a nmethod of recording disc .
up off nhonmari dateDiEreas vdiexe come¥ offataf éFmiEicondedq Ance L nner
for

and outer spare- areas ISA and 082, which are used in the

- replacement of the data of a defective area. In the case of a.

BD-WO disc, a temporary defect management area (TDMA) is
provided for recording information of a defect and for general
management. The TDMA is unnecessary in the case of BD-RE discs,
which have a corresponding area designated as reserved.

The present invention intends to provide a method of recording
disc information (DI) as disc control information required for
recording and/or reproducing of a disc in a pre-recorded or

recordable are. It is apparent that a recording method in the

pre-record area is differently applied to each kind of disc.

In the case of BD-RE and BD-WQ discs, the pre-recorded area is
the PIC area .recorded using a bi-phased. high-frequency

modulated signal reproduced according to a specific playback
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recordi ng and/or reproducing of a disc in a
pre-recorded or recordable are. It is apparent that a
WO8YWHH met hod in the pre-record area is  PCIT/KR2004/001574

differently applied to each kind of disc. 20 In the

case of BD-RE and BD-WO di scs, the pre-recorded area

is the PIC area .recorded;ysing a bi-phased,

hi gh-frequency nodul ated signal reproduced according

to a specific pla%bac WO 2005/.004135
methogdeT/ KR RIEFHIS 7511 29H8E hod 72 F 8¥%2GLP e the disc

information. FIG 2 illustrates an optical disc having
FIG. QuahltecerdicrgahaypEscal i Ainbi hhvangi duel recording layers,

ci rcunference area of- the disc has a lead-in of a

in Wl{lg:glzt%{ ecor%l‘n %%&%Lg%er |Ongc a;tgq_reo géﬁ;?na%’ af‘ lead-in

this case, one PIC area is provided in each of the
of alehfet nrasdriitag- dbayear ddayerandl chersapendisg to a lead-
information is recorded i n each PIC area. FIG 3

illustrates a PLC.ar a ccordi h

out Cbtlre%eﬁ? PR eRBFZRa T %eé Z di g% ft(r%fltgr rGrcaafEie dn 7€
of the 10 PIC area of a BD—RE or BD-WD di sc, the

PIC atied msmprecadgidngnuerath ©§ bhe teadtén, add4lerdsork sareas,

constitute one fragment as one wupper record unit, and
ive fra t he_ P, lgyé on
sna 'SP HTER. InEB ol o8y LA a ol i
fragnent | FO The di sc |nfornat|on |iﬁglural

FIG. r acoilibdspeatds reec@I6i ngreay efommit trest o pgicog di8Poctpy the
permtted by the

present invention. In configuring the disc information of the
PIC area of a BD-RE or BD-WO disc, the minimum recording unit
is one cluster, 544 clusters constitute one fragment as one
upper record unit, and five fragments make up the PIC area.
Disc information is recorded in a front head cluster of a first
fragment IF0. The disc information is plurally recorded per

recording layer and recording velocity permitted by the

~ corresponding optical disc. One disc information includes 112

bytes, sometimes referred to as a DI frame. To cope with a
loss of digsc information, the same contents of the disc
information are repeatedly recorded in each front head cluster
of the remainder of the fragments.

Information representing the corresponding recording layer,

information representing recording velocity, and write strategy
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correspondi ng optical disc. One disc information
i ncludes 112 bytes, sonetines referred to as a D

WO 24P800418§ cope with a | oss of disc infornmati dCT/KR04/001574
same contents of the disc information are repeatedly
recorded in each front head cluster 20 of the
remai nder of the fragments.,l nfornmation representing
t he correspondi ng recordlng Iayer |nfornat|on

mforegresentl nq recordi ng \égllggd__t}yeisa#n%%?ﬁ e st‘rre ggjyt:}/\o are

correspondlng to the recordlng vel ocity are i ncl uded
incldded®acih disgch nfdidmt i iforfiatiidmf or matichn taformation is
utilized in recording and reproducing the optica

rovide optimal recordin wer .
Utlljrze Cgr&flngré? ‘?Hz]i%d Pér TFTECE dithg \?Lel ocllgglcall'hedlsc’ to
di sc |nfornat|on of the present invention is
proviglar apt énaZ edredardimgy i dower s peci frecomtiorali hgyer and per
velocity information supported by the disc and
recoRPSs omég #%ltyte strategy information, and nore
spe fica in providing specific recordlng vel ocity
10 supported for each recording |ayer and associ at ed
The disc einforediegyn i of othat poasent anvpetidnedsnehhvdcterized
di scs having a plurallty of recording |ayers. The
in pPRPLLIAS %ﬁéggyé L0081, ycg PhoteyNLAEBRRLEoh S shborted

onflguratlon of a DVD-
by the disc and associated write strategy information, and more

specifically, in providing specific recording velocity
supported for each recording layer and associated write
strategy information via a specified method for discs having a
plurality of recording lavers.

The specific configuration of the disc information is for a
Blu-ray disc, which may differ from the configuration of a DVD-
based disc. . 8Specifically, the recording DI volume £for a
Blu-ray disc is 112 bytes or equivalent. By formulating the
disc information of the same recording layer as one information,
i.e., without repeating any common information, the write
strategy configuration may differ per recording velocity.

In addition to a method of recording specific parameters of the

. write strategy, a medium property of an optical disc is

generally modified by applying a laser beam to a recording
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15 based disc. Specifically, the recording D volune
for a Blu-ray disc is 112 bytes or equivalent. By
WI0R004135ng the disc information of the same PCT/KR2004/001574
recording |ayer as one information, i.e., wthout
repeating any conmmon information, the wite strategy
configuration nmay differ pegp recording velocity. 20 In
addition to a nethod of recordlng specific paraneters
of the ite strategy, ropert of an
Layer IGROM A 8. PosREbaFPy nEGPEPEl Byl Jo o =o.
| aser beamto a recording WO 2005/004135 PCT/ KR2004/ 0
the Xusdr Phaml4 Isdyeinlt ketreahih dracprdkng powpel f and duration
recording To do so, the |laser beam s signal strength
ordr Dover and rati h e
snould S8 O S0 LAMEIs 00 WAL e SRl iLDe SISO witn
general ly referred to as wite strategy (V%D 5
recoypirgetsr sgénerakhy ewiaiprrespetof i @s " wiiiittee ststaesgyy” (WS)
FIGS. 4A-4C and 5A & 5B illustrate a first enbodi nent
paran?ef L€ £ pr %%%%ﬁ%.e gt %§g09£15 SRLPLOG A SCo GO T Ol
ormation arious recording ve? Ities to
cope with high speed are grouped into one recording
FIGS vedloctQ yagdoBp tso TR ibtordente 18 TResti rambasiimsaitnert the
of the present invention relates to a recording
th c dgf j copi g :
preséH% ngg%t?%%or Qég§£ﬂ gﬁsggt?%ﬁ?r%}sgjﬁgﬁﬁgtlén, in
Irke and nore partrcularly, to an advant ageous
whlchnxanxpu31uﬁqgnﬁyngtvekpc1t1es to cope with high speed are

grouped into one recording velocity group to be recorded.

The firgt embodiment of. the present invention relates to a
recording method of disc information coping with high speed, a
method of recording data on an optical disc, and the like, and

more particularly, to an advantageous method in coping with a

constant angular velocity (CAV) system applicable to a high-

speed disc. The present invention is not limited, however, to

a CAV gystem.

In the CAV system, a disc is rotated at a constant speed such
that the disc's inner and outer circumferences each have a
rotational velocity corresponding to the length of the applied
radius. For a Blu-ray disc, the velocity of the outer
circumference is about 2.4 times greater than that of the inner

circumference. Accordingly, if, for example, the recording on
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.constant angul ar velocity (CAV) system applicable to
a high 15 speed disc. The present invention is not
WO WPy 13%however, to a CAV system in the CAPGYERHH/001574

a disc is rotated at a constant speed such that the
di sc's inner and outer circunferences each have a
rotational velocity correspgnding to the |length of the
applied 20 radius. For a Bl'u-ray disc, the velocity of
the outer circunference is about 2.4 tinmes, greater

the {RBRTT K3 HPLERERFRNSASITG 1 cihf @%&‘énﬁ’?tﬁ@c&%m@r&rmd at
if, for exanple, the recording on WO 2005/ 004135

1x- spédd KR2094L 8p4E6T4 tAS bheeirnnekcanfeushes epeeonding Ras to
CAV systemis perfornmed at ix-speed or 4x-speed, the

outer ci,rcunference, recordi ng has _t be rforned at
be PREERFmSa, Ate S tor2 GLER R os 8o BECEPTRNY, L ARFCLIvely.
conversely, a 6x-speed recording on the outer
and comeettEEence dxmael trmiordisag maethe outefre cdmcemnference
recording has to be perforned at about 2.5x-speed. In
ot h wor adoption of th CAV system. tequir a
meand 'Ehat) tie; cPORbT ol chbeubirrehee ot SeSSr Ay g to e
outer circunferences, so that an optimal recording
perfoghatidly @bt 1S -sigesidegy Inusthbe welrdet eddbpkion of the
recording 10 according to the applicable disc
| O ver h, 1 At ' h et
e e Y

optimal recording velocity and wite strategy (W5)
inner and outer circumferences, so that an optimal recording

velocity and write strategy must be selected for recording

according to the applicable disc location. Moreover, such

information should be provided as specified disc information to

utilize the optimal recording velocity and write strategy (WS)

in a corresponding system.

FIG. 4A shows one embodiment of recording disc information by
an optical disc control according to the present invention, in
which a disc information structure is schematically illustrated.
Referring to FIG. 4A, each disc information sequence is
determined by a sequence number and is recorded using one byte.

For instance, the information is recorded in a f£ifth byte (i.e.,
the "DI frame sequence number in DI block," which can be
represented as 00h, 01ih, ©02h, 03h, 04h, 05h, 06h, or 07h) of

the disc information, where 'a fifth byte of 00h or 07h
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in a correspondi ng system FIG 4A shows one

enbodi nent of recording disc information by 15 an
WELIDYM41H sc control according to the present PCI/KR2004/001574

invention, in which a disc information structure is

schematically illustrated. Referring to FIG 4A, each

disc information sequence kg determ ned by a sequence

nunber and is recorded using one byte. For instance,

ras LB T PR LOERLE 8 LAY, e iveny

be represented as 00h, A h, 02h, 03h, 04h,, 05h, 06h,
In af6t8Zk) mdanithe dihe ifuer mHkl.on, WEr eowbd)i f dechyiing the
of 00h or 07h WD 2005/ 004135 PCT/ KR2004/ 001574 16

indicates,a fj.rst or.ei h_di i nfor j

Sequer“&?pe%%i élé‘ley.dlﬁcn B ﬂrgartglr%éngéa, &\ eg%éjtrg&% ei._'a. megH, not
byt e) deciding the sequence of the disc infornmation

only ddre bsegednaredoutn alan awtapphlgable secprediow elettyy in
an applicable recording velocity in 5 a specific

r r di l.ayer. <Eor._ins c . eghs: |
= e DA 1B0s O Pag O oA gl speca
means | x speed disc information of a second recording
disc | agfoymandon hef |a kéirsbr eepeording alayrci f i @L1hf egeans 1x

wWthin the disc information, 10 recording velocity

speed; Enfifggmiin%@)rﬂggkgﬂato%d DY Jelneor wﬁglaglﬁn??h eand the

ormation and wite strategy ( copi ng w

like.

Moreover, in a specific area within the disc information,
recording velocity information designated by the corresponding
disc information and write strategy (WS) coping with the
corresponding recording velocity are written in a previously
promised specific location. For instance, the recording
velocity information of the corresponding disc information is
written in N*- (N+4)™ bytes and the write strategy (WS) coping
with the corresponding recording velocity is written in
ME~111°" bytes.

Specifically, the present invention is characterized in
providing disc information coping with hiAgh recording velocity,
the recording velocity information and write strategy (WS) are
written for .each of a plurality of recording velocity

information, namely, an optimal recording velocity Vnom, &
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correspondi ng recording velocity are witten in a
previously prom sed specific |ocation. For instance,
WO/ MEb¥5di ng  velocity information of the PCT/KR2004/001574
corresponding disc information is 15 witten in
Nth-(N+4)th bytes and the wite strategy (W) coping
Wi th the correspondi ng rec?ﬁdlng velocity is witten
in Mn_ IIIth bytes. Specifically, the present
i nvention is charaegpplzed |n providin dISC a1
maximuy} or RS H%%lnﬂ' ACHi gh YMe&or di Ag regoraing
the recording velocity information and MWIte strategy
velodiMB) At Werdd em fiorteemeliatearpboralihyyvelos oo rdimg.
velocity information, namely, an optimal recording
locity Vnom..a WO 2 05/ 04135, PCT/ KR2004 1574 17
At ch% r%eco%w vels \’/m:v%h ?%ﬁllﬁumérgg%grga{lﬁg speed
velocity Vmn, and an |nterned|ate recordi ng velocity
infoﬁﬂaﬁiodﬁi@pwrmatenecandiagbaﬁﬂuﬂr@cordmm$aspeed generally
recording speed information is witten, and a basic
recqrdi e ra rt I 2x;speed :
Starﬁw {:Sp%g—dssp?? (9 9 eaanh!é\%pl |%g%§e drieS%or di Zr% S’lgl éBpflcable
|ncreases, SO does the basic recordi ng speed. At
recomvhixignapaset dndineg sesl, oebt fipesnthenbesbn assocdmedpeed.
Wi th maxi numrecordi ng velocity applicable by a
ondi te
U S LCBEAGRIC vL Bl iy | ChnddryD ! pg%ggggggea with

speed found by di vi di ng the maxi mum
maximum recording velocity applicable by a corresponding disc

is written. At minimum recording velocity, information

associated with recording speed found by dividing the maximum

recording velocity applicable by the corresponding disc by

‘2.4'  is written. At intermediate recording velocity,

~information associated with  recording speed found by

multiplying the minimum recording velocity by ‘1.7 is written.
A relation of determining recording wvelocity values of the

maximum, minimum, and intermediate recording velocities is

" decided for convenience of explanation by considering a radius

ratio between inner and outer circumferences of BD applicable
to the present invention. It is apparent that such a relation
can be variably applied to other kinds of discs and that the
recording velocity wvalues can be set to different wvalues

according to disc characteristics despite the same BD.
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recordi ng velocity applicable by the correspondi ng

disc by 12.4' is witten. At internediate recording
WO0BHINHBS | nf or mat i on associ ated w th recor diB{I/ERA¢001574

found by multiplying the m ninmumrecording velocity

by 11.7" is witten. 15 Arelation of determ ning

recording velocity values qf the maxi mum m nimum

and internedi ate recording velocities is decided for

conveni ence of explapati on by considering a.radius
Relatidfid o el wee g?nnePp n*out e eEPFgﬁﬂgeV§ﬂ88§£gf(gE>Speed)'
applicable to the present invention. It is apparent
the tdadle stalioamaeliahi obs 20pxafedsbivar iradlopdadpl ted tach disc
ot her kinds of discs and that the recording velocity

. val.ues can be t | ffer val ccordin

lnfoﬁﬂ%ﬁ%ﬁ:'aracte?%%%?%gbg%Spitgﬂ%he @%%%m 4 Vmglngmaﬁ’ and
2005/ 004135 PCT/ KR2004/ 001574 18 Relating to the

interm@dimdgle r eecoddinggveledaidiyiedx apeed)iffdaremtdgnedetermined
information is preferably recorded in each disc

[ f tion. _Pr abl : i WAl
sccoldb gl T8 3, OGS RRorhbao TRABUTL, T M hpfffoabic by
determ ned 5 according to the maxi mum recording
the orgresipopdialbudispplinfabinatbyn.the correspondi ng disc
i nformati on. Moreover, it is able to set up the

Moredgirétxe,r ”EE“ a£§ L Qr _d{':gg se\@l e i tﬁl?é Hlnl'ﬂzreéjmle}éliay%e Fecording

resent invention is characterized in having at [|east

one internedi ate recording velocity. Hence, at ) )
velocities plurally. The present invention is characterized in

having at least one intermediate recording velocity. Hence, at
least four recording velocity information are included in one
disc information. The more the recording wvelocity information
exist, the more advantageous it becomes for the system
operation. Hence, by utilizing a recordable area within disc
information to the maximum, many intermediate recording
velocity information are preferably provided thereto.

FIG. 4B shows a specific recording method for disc information
having a plurality of per recording welocity information
according to the present invention like FIG. 42, in which disc
information is written while maintaining compatibility with 1x-
speed BD-RE digc information under discussion and in which
there exists one intermediate recording wvelocity information

for example.
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10 | east four recording velocity information are
included in one disc information. The nore the
WOSBBYHHES vel ocity information exist, the norRCT/KR2004/601574
advant ageous it becones for the system operation.
Hence, by utilizing a recordable area within disc
information to the maxi num,gnany internediate
recording 15 velocity information are preferably
rovi,ded thereto. FIG.,4B sho a.specific recordin .
Thregp fd@deor Gfsc EREGFHETEon V&Wﬁgggspl GER ¢ PO %%F”“al
recording velocity information according to the
recofdi@genteldwent i ¢unbinke MatimdA, navoddicly disbocity (Vmax) ,
information is witten while maintaining conpatibility
with | x 20 ed BD-RE disc inf.ormatjo : nd_qth
and. il SR-GRERG Rator il i o, dgparas
recording velocity information for exanple. WO
byte0054+0041 331 RCT/KIRROAOH GRL574ccd@dThyect ki mds pokdetermined
recording velocities such as optimal recording
. vel.ocit \/no ' .qr di i )
st it MO HowdF LIRS, R S e for
32nd-35th bytes within disc informati on according to
each sohriguet Brnea ddindesied £ nrecording | velpoikies ntor nacooded in
as wite strategy (W5) for each of the three kinds of
45§ P0G VAl QRLLHCS ik ALY Afh dd) pdfld- Id ShnBYhES write
A'start tine of a wite pul se as an er wite

strategy (W5) coping with each of the three kinds of .
strategbr dSg coping with each of the three kinds of recording

velocities is recorded in 76%-84"" bytes. A start time of an

~erase pulsgse as another write strategy (WS) coping with each of

the three kinds of recording velocities is recorded in 89%.97%"
bytes.

In addition to the basic three kinds of recording velocities
Vnom, Vmax, and Vmin, the present invention further records at
least one informat.;i.on associated with the intermediate
recording velocity Vint, which is recorded using a reserved
area within disc information. For instance, the intermediate
recording wvelocity 1is recorded in 19" byte according to a
predetermined definition, write power information is recorded
as write strategy (WS) coping with the intermediate recording
velocity in total.78'~bytes of 20%P.23™ bytes and 44"P~47"" bytes,

a start time of a write pulse as another write strategy (WS)



10

15

20

velocities is recorded in 76th_84th bytes. A start
time of an 10 erase pul se as another wite strategy
WORPSAEpISng with each of the three kinds of rREUKBR9001574
velocities is recorded in 89th_97th bytes. in
addition to the basic three kinds of recording
velocities Vnom Vmax, and, Vmn, the present
invention further records at 15 | east one information
. associated with the internedi ate recordi vel ogit
CODiE nind i, QI | S HEEEIHRG Lo, g S ER JE LGS et Fpforded
disc information. For instance, the internedi ate
in oodtardihgbyeleeci tynds a egpsaded dimel9%bh kyi eerager gulge as
to a predetermned definition, wite power

i nformation i s recorde 0O as wite_ strat (W5 .
anot il "B h S e r it SOPEES GG v ol tpEefmedlate

total 8-bytes of 20th-23rd bytes and 44t h-47th bytes,
record Biqrite idairyofi sa neidoreleguline 1a2™anoufit rowrdd o

strategy (W5) WD 2005/ 004135 PCT/ KR2004/ 001574 20

copin i th the i jate_r vel-oCj ty i .
as <fRlaPled Uh, 6 UERETENG: BebCERRELO0, JFE°H Ly o
erase pulse as another wite strategy (W5) coping
intemwediatve renardiedi atelogidricrsdiane vietioendgd | sor beordedrded,
in 102nd- 104t h bytes. 5 As explained in the foregoing
. I pti jaf | ypghit L.nt ' cocdj :
inofftled’| iodiathd YiTh (YBtnal) JoiRehRleates kekhlaing

. associated with another internediate recording
velocity can be recorded in a reserved area within disc

information as well.
FIG. 4C schematically shows disc information recorded in case

of recording the disc information of FIG. 4A, and more

. particularly, in case of a dual layer having two recording

layers. The same principle can be applied to a single layer
having one recording layer.

For instance, when an optical disc needs three different
recording velocity information per recording layer, six disc
information corresponding to each recording veloclty are
required. Each disc information allocates to record a sequence

number, recording velocity information corresponding to the

sequence number, and a write strategy (WS) in a predetermined

area. .

For instance, if recording velocities to be represented are Ix-
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dAnformation of the

vel ocity can be recorded in a reserved area mﬁthin

disc information as well. 10 FIG 4C schemati cal
WOH00%13Sc i nformation recorded in case of ré%%WHBﬁB“mﬂsm

the disc information of FIG 4A, and nore

particularly, in case of a dual |ayer having two

recording layers. The sanmgqprinciple can be applied

to a single layer having one recordi ng |layer. 15 For

tance, when.ap optic eds thr ' .
Speedre & §PRG efei €§ R hatl ﬁrﬁg e%or |n% a?%ﬁ?h disc
six disc information corresponding to each recording
inforvekaent wmeane theqldsedinFarhatdies Fofotimet iftirst recording
al l ocates to record a sequence nunber, recording

1aye:::|,1 L@%I?ti/s‘::,]gfa WARE 8nm ok] szgngﬁ %Jég tgfng 5y fon of

ra egy n a predetern1ne
area.. For |nstance recordlng velocities to be
the 1F%pn£3£mﬂxng'dm@erxamﬁ 2@®5EO@éﬂ@@npeTnKR@©©4p©O1Q¢h' The
21 speed, 2x-speed, and 6x-speed, first, second, and

correts%ohg.lﬁésc rdd¥: r;%t | QR TRy hgeﬁﬁascwﬂéef ”Be.tt'x%efg%r are

recordin | ayer. st disc informati dn
IS ix-speed disc information of the 1st recording
recoridafer iand shaprewemsdinte mumiaedf Lgwitiomhe Wiereby the
correspondi ng recording velocity and wite strategy

reco rigl?eél%(i%rcq(Egr 50 FR RS ICRUS]Y R BBRES {2CRM.QR4) ™ bytes
y the

and the write strategy is recorded in M™~111*" bytes.

The 2™ disc information is 2x speed disc information of the 1°°
recording layer and has a sequence number of ‘01h’. The
corresponding recording velocity and write strategy are
recorded in a previously promised location like the 15° disc
information. The third disc information is 6x speed disc
information of the 1%° recording layer and has a sequence
number of ‘02h’. The corresponding recording velocity and
write strategy are recorded in a previously promised location
like the 15 or 2™ disc information.

Meanwhile, 4°" to 6" disc information mean disc information for
2™ recording layer. The 4™ disc information is 1x speed disc
2™ recording layer and has a sequence
number of '03h’. The 5! disc information is 2x speed disc

information of the 2™ recording layer and has a sequence
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recording velocity information is recorded in
Nt h-(N+4)th bytes and the wite strategy is recorded
WDrR0HMW4135| t h bytes. The 2nd disc i nfornmati on iRCTAKR2004/001574
speed disc information of the Ist 10 recording |ayer
and has a sequence nunber of 101h" . The
correspondi ng recording velocity and wite strategy
are recorded in a previously prom sed |ocation like
the 1st djisc inforgmtjon. The third disc.informatio .
numbe 8% SPABY-di SES Fni GHARL | onHACTIRFIRR FBclri TRES dise
| ayer and has a sequence 15 nunber of “02h'. The
infoemdit Bsponsi ngheecotdi AgeyedDad t Vigag: wnilt ehsd r at egyquence
are recorded in a previously promsed |ocation I|ike

- . the 1st | d di i nformation.. Meanwhi | 4t h_t.o 6th
mumog'e o8 B5fac i on igarr GUECHARGF R, FEROFOIPS o 1oeitY  and
recording layer. The 4th disc information is ix speed
writeli strafeginfodr metdtorodf thae 4%hdto eebt diier | igforaadion are

has a sequence nunmber of “03h'. The 5th disc
i rymt,i.on i disc information of the 2nd
reco}f@eéc%rﬁ?n%g? ay%llrezar(}3 %ggmai sequence WD 2005/ 004135
PCT/ KR2004/ 001574 22 nunber of 104h'. The 6th disc
The fifst netbodinentsoss fded rdiesent Aftoremitioon sbbwnhén2FdGs. 4A
recording | ayer and has a sequence nunber of 105h'.

' | ' i i t .
o B1° AL PO NV St M| Secraing

are 5 recorded in the sane |ocation.
plurality of the recording velocity information and per

recording wvelocity write strategies (WS) within one disc
information. If necessary, one write strategy (WS), associated
with specific recording velocity information, may be recorded
in one disc information, and the remainder recorded in another
disc information.

For instance, in case that four kinds of recording wvelocity
information are required, the disc information are needed four
times more than those of the above-described ewbodiment of the
present invention. Yet, the PIC area, as shown in FIG. 3, is
an area sgufficient for recording a multitude of l1li2-bytes disc
information therein so that sufficiently large amount of disc
information can be recorded therein i1f necessary. Hence, if
one write strategy (WS} is recorded within the disc information,

it is advantageous in allocating more areas for recording
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The first enbodi ment of the present invention shown in
FIGS. 4A to 4C is described by taking an exanple of
WOSBYHHES a plurality of the recording vel ociRGI/KR2004/001574

i nformati on and per recording velocity wite

strategies (W5) within one disc 10 information. |f

necessary, one wite strategy (Ws), associated wth

specific recording velocity information, may be

recorded in one disc_jnformatjon, and the remai nder
interpgddpBed in anot FeYOrdfnE i nTetaat FBnthER st ance,

in case that four kinds of recording velocity 15

on theNfcQmFathe) ate ILPHdAhle e dtstord fnifdinaarion ecommonly
needed four tines nore than those of the

cecor08 S G BT GHIERLF, L BASSFTLRUAALLEN once

sufficient for recording a nultitude of 112-bytes disc
and t6f afipgigen tdherecbrdo that o f reicomtiingl avgboahyntwrite
of disc 20 information can be recorded therein if

c Jnecessary. Hence, if one wite strategy (W) is
SLratpdisPd8d Within the disc information, it is
advant ageous in allocating nore areas for recordi ng WO

FIG. 2)5k00418Fc PCERKR2OD4400G57ds 23 | at areveulidingg method of
recording velocity therein. On the contrary, it is

pertoPRiRbblE HRLea0hd. I OLBILAN LOMMRALY JSLAASE | B the

ion as co I'nf oF mat i on once
to change to record the per recordlng vel ocity MWIte
first embodiment of the present invention. FIG. 5A relates to

a case of using one intermediate recording velocity, and FIG.
5B shows an example of wusing at least two intermediate
recording velocities.

Namely, once an optical disc is loaded in an optical
record/playback unit, write strategies respectively associated
with maximum recording wvelocity (Vmax), minimum recording
velocity (Vmin), and intermediate recording velocity (Vint) are
read out as disc control information within the optiéal disc.

A recordable area between an inner circumference and an outer
circumference is wvirtually divided into three éections. The
maximum recording velocity (Vmax), minimum recording velocity
(Vmin), and intermediate recording velocity (Vint) axe applied
to an outer circumference ares, an intermediate area, and an

inner circumference area, respectively, to perform a recording
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5 strategies only. FIG 5A and FIG 5B are di agrans of
a recording nethod of performng a recording on an
WO sc according to the first enbodi neCHKR2AG4/001574

present invention. FIG 5A relates to a case of using
one internmediate recording velocity, and FIG 10 5B
shows an exanpl e of u3|ng ?& | east two internedi ate
recording velocities. once an opti cal dISC i's
| oaded in an optical record/ Iaygack unit, wi

theresmy. ot By esMEEBPediAlel §Hass0EPSPERLRG t H-SraxPRY prmed by
recording velocity (Vmax), mninmmrecording 15

appl}%i@lbocdﬂ Yagpiophiated drépbeaikgi abkoteEPr dndg wieleci dtyrategy
(Vint) are read out as disc control information

(WS)I wthin thghogt|03859|sc A rec dable aﬁﬁe betge Eyqto 3

virtually divided into three sect|ons. The nmaxi mum
speciffdeoktieay whkeel tyie( YeBr)kdingnwhlin becpedfagned) ovd tgdjust
20 (vnin) and internmedi ate recording velocity (Vint)

l'ied ter_circu e area, an
ertq ﬁF@F 5%EeaP3 Seaﬁamﬁﬁg’i?ﬁégéiﬁaﬁgﬁ{ ‘erence area,
respectlvely, to performa recording WO 2005/ 004135
For REHRRO04/D045hdxiddmt recerdinFhiveloeahy gl idadle by a
recording is perfornmed by applying an appropriate

disc \rﬁeﬁc g x? Ihsn C\{:'lel ocfléé/ q’[@of’éﬁa{tl%ESte{sasto%lQEteQiV@uﬂ?%qg'ﬁt:é:éh is

Or'r espondi g r ecor di ng Ve

~read out. In case that the maximum recording velocity (Vmax)

is 6x-speed, 2.5x-speed for a minimum recording velocity
(Vmax/2.4) and 4.25x speed for an intermediate recording
velocity (1.7Vmin) are recorded within the c.iisc information as
well as write strategies for the respective recording
velocities., A record/playback unit previously conf_irms the
recording velocity and write strategy (WS), which will be
applied to a specific area where a recording will be performed,
thereby enabling to quickly cope with the write strategy (WS)
in performing the recording on the corresponding area and to
reduce probability of error occurrence using the optimal
recording velocity.

FIG. 5B schematically shows a method of performing a recording
on an optical disc in case that a plurality of intermediate

recording velocities are recorded within disc information. A
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specific area, where the recording will be perforned,
to adjust 5 wite power, wite pulse timng, and the
WO 0e5/008B% | nst ance, if a maxi mum recordi ng velRSI/K}2004/001574
applicable by a disc is 6x-speed, disc informtion
associated with 6x speed is read out. In case that
t he maxi mum recordi ng veloggty (Vmax) is 6x-speed,
2.5x-speed for a mnimumré&cording velocity 10
(VMmax/ 2. 4) and 4. 25x speed faor an,internedi te_, .
recondabdedidiFe vl @Rt §PEIC?Uni nfilgFeiPe¥oFHER iﬁvt fiivided into
disc information as well as wite strategies for the
a pliesReeli ver r eeetdiong M8l agdrdy ess Aar enolstpl afbaekcording
unit previously confirms the recording velocity and

wite strategy (W8), which will be 15 applied to a .
velodhider | WIEHAE WAL 2 FUCERAEAE v FIOBE pe Pied . Mestimum
thereby enabling to quickly cope with the wite

recordirdf @Y ocB) (Vhaper kadnmigimbe recording valbbety (Vmin)
corresponding area and to reduce probability of error

occyr.rence using the optimal ecordi ng_vel oci ty. _20 .
are * % sgﬁenﬁ?ic%TFﬁrsH%hﬁgﬁ? TErHed o%rggrngﬁina%a tnner
recording on an optical disc in case that a plurality
circwffdmneencdiraiae reogratitnigelel,ocittd epearfmmecor dedecording
within disc information. A WD 2005/ 004135

.theref?%é Ki 08|4i/ Ol?é%?esdl I%:\5/3I ggcgéd%@ C.RL € fc ta£s ggitiivgﬁed into

nto a plurall
sections as many as a nunber of recording
areas as many as the number of the set intermediate recording

velocities to apply the intermediate recording velocities Vint-
1~Vint-n thereto, respectively. Thus, the corresponding
recording is performed on the divided areas. Hence, an optimal
recording velocity to the corresponding section is determined,
whereby the recording is enabled using the determined write
straéegy (Ws) per the corresponding decided recording velocity.
FIGs. 6A to 6C illustrate a second embodiment of the present
invention of recording disc control informatiom, in which
recording velocity information indicating a corresponding
recording velocity and a write strategy corresponding to the
recording velocity are recorded within each disc information to
cope with high speed.

FIG. 6A shows one example of recording disc information of an

optical disc according to a third embodiment of the present
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velocities within disc informtion except Vnom
Maxi mum recordi ng velocity (Vmax) and m ni mum
WOSOBYMHEG vel ocity (Vmin) 5 are applied to an REF/ER2004/001574
circunference area and an i nner circunference area,
respectively, to performa recording thereon. An
internmedi ate area of the d%gc is divided into areas
as many as the nunber of the set internediate
i recordin velocities_to apply_the jnternediate .
{nvertdcdi Al VERGERt | Bs VHAE 101REQFREERCRher ctprocture s
respectively. Thus, the corresponding recording is

schem@fit@nmedionutbeatiedi ded areas. Hence, an opti nal
recording velocity to the correspondi ng section is

ot eSS TS, WG °BY 0% Lee0rh Nl gl b son 1

correspondi ng deci ded recording velocity. 15 FIGs. 6A

decided &G ial begtizate auskbesndardbbHeneotrefpohding eseqeence is
i nvention of recording disc control information, in

.. which _recording vel ogj | nf ] L.nd] N ;

writ ol B doRiTRg | Febotar KELRT obby Cahae PRy cfnformarion
corresponding to the recording velocity are recorded

is reddided e:‘am:hS%’i saytienfwitnipin obhe 0dig6 deyerwathion,gtwhich is
speed. FIG 6A shows one exanple of recording disc

named. ntﬁ% .rmftriat?nréoog?ﬁﬂgenggt in | gg%g%(gzggggkt 0 @J.é]ni r gnd is

enmbodi mént of presen
PCT/ KR2004/ 001574 26 invention, in which a disc
briefilyf ommgtriesenseductyr e &h, o1th, 02h,.. . Namely, the

information of the 5™ byte is defined in a following manner.
First of all, if the information of the 5™ byte is ‘00h’,
‘OO_h’ means 1°° disc information. "07h’ means 8™ disc
information.

In a specific area within the disc informatiom, each recording
velocity information allowed by a disc is represented by a
specific bit to be recorded in a previously promised specific
location within the disc information. For instance, if a
corresponding disc needs four different recording velocity
information per recording 1layer, 4-bits are allocated to one
recording velocity each, recording velocity informatiom for the
first recording layer (Layer 0) is recorded in N** and (N+1)*

bytes within the disc information, and. recording velocity

information for 2™ recording layer ILayerl is recorded in MR
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schematically illustrated. Referring to FIG 6A a
sequence of each disc information is decided by a
WORNEHEEShunber, and the correspondi ng sequencRCT/ER2094/601574

witten by 1-byte. For instance, the correspondi ng

information is recorded in 5th byte within the disc

i nformation, which is na "Dl frane sequence nunber

in DI block' field and is briefly represented by

100h, .A h, 02h,...". nmely, the .informtion qf. the
and éMhlkﬁiebYEG%eﬂFﬁgﬂniEE%efolﬁbﬁFnQ rREE°To &Frs o

all, if the information of the 5th byte is "00h', 100
has 2ciRANS lsferdi Sthd nidr gREI QM+1 187 By veganerStdewditse * zexro’

information. in a specific area within the disc

i nformation, each recordin velocity .infor i0 .
valuey) | Inedt by =ashi ieurs?%%ﬁe%efm%ﬁ%r%“t 1%"'%‘%@%1%3[18’%%?0“3"
to be recorded in a previously prom sed specific
inforheedidnomd thsquidesl ditsedanfaucmt asnNtFoytenst@rds ™ i hyte,
a correspondi ng disc needs four different recording
vel.ocity _infqrmt.ion_per _r L] a I t
o) 358 Lt Gt M Bcara AGCyBBRey Y chenocHEes B et
velocity information for the 20 first recording |ayer
Therefloaygr the irecorddndedeilnchtyt andréfpondihg byt des sequence
within the disc information, and, recording velocity

S e e

promised specific location, whereby it is facilitated to

fdlSC‘

confirm the recording velocity information possessed by the
corresponding disc information. Moreover, the remaining bytes,
e.g., 44%.111"" bytes, are utilized to record write power,
write parameters, and the like in detail.

FIG. 6B schematically shows disc information recorded in case
of representing the recording velocity information like FIG. 6A,
and more particularly, in case of a single layer. If an optical
disc requires four kinds of different recording velocity
information, four disc information corresponding to each
recording velocity are needed. Each of the disc information is
recorded by allocating 4-bits to a sequence number and 4-bits
to recording velocity corresponding to the sequence number.

For instance, if recording velocities to be represented are 1x

speed, 2x speed, 4x speed, and 8x speed, respectively, 1°° disc
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bytes representing recording velocity information for

and (Mt )th bytes within the disc information. if the
disc has a single |layer, the Mh and (Mtl)th bytes
WE20¥WHI5o " zero' wvalue. if at |east four ki rRIS/IGR2004/001574
different recording velocity information are
required, bytes such as Nth byte, (N+1)th byte, 5
(N+2)th byte, and the likeygre additionally allocated
to use. Therefore, the recording velocity
. corresponding to its sequence nunber, as shqown in .
inforpREiopa, Ha [ dtor SRETIFS preVTBTS| SOrpPoRPEaRTS to |00k
specific location, whereby it is facilitated to
to ré&pbéséntt he reeeedbbgdysyocidyordimy mtdlonipyssegsed001b’
by the 10 correspondi ng disc information. Mreover,
... the remgaining bytes,.. e 0., .44th-.111t yie
mdlcﬁ??‘in?z & tsé)e%éi(to d ]ﬁceglﬁiofv\%%‘%atkl\]/\#} tﬂ;a%aér a%‘le %I’ls%‘:e ana -
the like in detail. FIG 6B schematically shows disc
correbpbadiatbi o r egtit’'detdo | Repaseentf ar eprmeEHcndg cherecording
recording velocity information Iike FIG 6A, 15 and

verodBAC T YRR oL OuERRS . Blal et ndinacion

recording velocity information, four disc information
has & oeegspondi ngnitereactrrespording bel 0d2h/ ake wepgegent a
Each of the disc information is recorded by

corre?gbﬂ8§hbn9eébghﬁggfQefoéfgy e HUFDST Agh AaPids 20 speed,

recording ve ty corresponding to the sequence

nunber. For instance, if recording velocities to be_
and 4f2pibsentefonnation hasal sequerediuERes peedrespndng to

speed, respectively, 1st disc W 2005/ 004135
‘03h’PC£6KR%%gé@%QﬁE74a corresponding recording velocity by
'1000b’ indicating 8x speed. In doing so, each recording
velocity is represented by binary information. Hence, 1if 4-bits
each is allocated, a maximum applicable recording velocity
(represented by ‘1111b’) will be 15x speed. If the maximum

applicable recording velocity exceeds 16x speed, at least 5-

bits each should be allocated.

'gince the single layer is shown in FIG. 6B, M™ and (M+1)®

2nd

recording layer Layerl are set to ‘zero’ to be handled as

mnused information,

FI@. 6C schematically shows disc information recorded in case

of representing the recording velocity information like FIG. 6A,

‘and more particularly, in case of a dual layer. If an optical
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28 informati on has a sequence nunber corresponding to
"ooh' to represent a corresponding recording velocity
We\2089%3135 i ndicating | x speed, 2nd di sc i nf RGEKR§4/001574
has a sequence nunber corresponding to 01lh' to
represent a corresponding recording 5 velocity by
10010b" indicating 2x speeg9 3rd disc information has
a sequence number corresponding to '02h' to represent
_ a correspondi ng recording velgcity by ‘Oloqg%n e
disc | Rageb¥eRg R pkéads of 4t AL AFSECTRT OFRERT SH asy ot tY
sequence nunber corresponding to 103h' to represent a

inforf@ER88P0RELAY EegREABNEcYehOEHhyt bin l8oddd8fiiding to each
i ndi cating 8x speed. In doing so, each recording

velocity is represented by binary information. . Henge, .
recorfiing. BEtoCLNoR e T SEa BRCRa oot sl TSGR ton 12
recording velocity (represented by 11111b') will be

recorf2d IReed.lddatiiey mxbiesn tappl segbkecee oomibery and - 4-bits
vel ocity exceeds 16x speed, at |east 5- 15 bits each

shoul.d be allocated. Since.the single |layver is

to reRiHiBs BRIORE ARG T IR TR My e N bt Rh g B
recordi ng velocity information for 2nd recording

For imtemdeqydr wmyoorsHing oelzeridielo toe Hmndimpessnted are 1x

unused information. 20 FIG 6C schematically shows
speeciL 36, WHRALONLEG0T S5 ) SRRk O LBULAIOARY 0 st

particularly, in case of a dual layer. If an optica
information has a sequence number corresponding to ‘'00h’ to
represent a corresponding recording velocity by ‘0001b’
indicating 1x speed, 2™ disc information has a sequence number
corresponding to ‘01lh’ to represent a corresponding recording
velocity by ‘'0010b’ indicating 2x speed, 3™ disc information
has a sequence number corresponding to ‘02h’' Lo represent a
corresponding recording velocity by '0100b’ indicating 4x speed,
and 4™ disc information has a sequence number corresponding to
'03h’ to represent a corresponding recording velocity by
'1000b’ indicating 8x speed. The 1°° to 4" disc information are
information for the 1% recording layer (Layer0) and are

recorded in N and (N+1)®F bytes of disc information, and 4-

bits represent each recording velocity by binary information.

. Likewise, recording velocity information can be represented for

] ] () L) : th
2™ recording layer in the same manner, which is recorded in M
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WD 2005/ 004135 PCT/ KR2004/ 001574 29 disc requires
four kinds of different recording velocity
WiOn208Y9P41350n, total eight disc information PCT/KR2004/001574
corresponding to each recording velocity are needed.
Each of the disc information is recorded by
allocating 4-bits to a seqygnce nunber and 4-bits 5to
recordi ng velocity corresponding to the sequence
nunber. For instance, if_ recording velocities to b
and @@HﬂggeﬁYEﬁsar@am?lyépégé, 2Q1§ﬁeed,1qé%§ﬂ§§%fn andE§§ a
speed, respectively, 1st disc information has a

sequeﬁﬁ%ueﬁﬁﬁtﬂéi”beéoﬁﬁé%péﬁ@fﬁ% ngtbo 1QQhi’ t otor epregserktna a
correspondi ng recordi ng velocity by 10001b" 10

i ndicating | x speed, 2d djsc informtjon_ has_.a.
corragaoneNeE RRRDELL S0l PECRORT | BOOER h Lrbioabing o peed
correspondi ng recording velocity by 100 0Ob'
6 dikdi catfdgnadicgpetds 34 d sdigeenicel aiwmsibéon colrassponding to
sequence nunber corresponding to 102h' to represent a

. ,corresponding recording_velocity by C i ngdi '

I e et o g o S G
nunber corresponding to 103h' to represent a

1001060r r asddedichiggr ecar dispgedel 06Ft y disc 1100Brmation has a

i ndi cating 8x speed. The 1st to 4th disc information

i_nf ti f the. 1st | I
seauf RSt or e PRPRERI S0 ERe) (1ethy 1 okBor "gibeEone @

information, and 4 20 bits represent each recording
corresgondihy bycbrdany welochbyilon. ' 010¢kewisdicaeing dngepeed,

velocity informati on can be represented,for
and 8" disc information has a sequence number corresponding to
‘07h’ to represent a corresponding recording velocity by
'1000b’ indicating 8x speed.
In the second embodiment, write strategy for write power, write
parameteré, and the 1like fitting each recording velocity is
recorded in a rest area within the disc information as well as
the recording velocity information. Hence, within one disc
information, a sequence number of the corresponding disc
information, recording velocity information represented by the
corresponding disc information, write strategy (WS) coping with
the corresponaing recording velocity, and the like are recorded
respectively.

Besides, in representing the recording velocity information

like the second embodiment, 5% byte information is previously



10

15

20

2nd recording |layer in the sane manner, which is
recorded in Mh WD 2005/ 004135 PCT/ KR2004/ 001574 30
WEOFOYMMIB5t h bytes. Namely, 5th di sc infornati RCHEB20§4/001574
sequence nunber corresponding to 104h' to represent a
correspondi ng recording velocity by 10001b' i ndicating
i x speed, 6th disc information has a sequence nunber
corresponding to | 5 "05h" to represent a
, correspondi ng recording.vel oci t 10010b’' .

Gef iney cabPng 29 speBHECTERC Gl SEePHFOLRG: | SFIRGAty S0  that
sequence nunber corresponding to 106h" to represent a
recoreditespdpding recerdiang onelieciterdrieBOGOM™ | ndNeal Fng M™,

4x speed, and 8th disc information has a sequence

et .correspondi to.10 107h" to represent a
and @%ﬁ?es&’é’% *hg T g@&&girnmgl élocity by 11000b'
i ndicating 8x speed. In the second enbodi ment, wite

For Migadreny, for 6| peepaneslywdefdnegartdeat er@ghandft BE byte
like fitting each recording velocity is recorded in a

. rest. ar ithin.t [3S Cq i | : | &S .

lnfOIFﬁ%&P%C§?ﬁ¥%b Vg%ogﬁ?gain g#%%@ﬁ%%ﬁ&ﬁgﬁ%bfggﬁghinﬁ%ﬁ@gdlng
disc information, a sequence nunber of the

layertorares pmk ny0 @ scofi Hbr hute oAnfpewatiipng mealnsci 18x speed
informati on represented by the correspondi ng disc

cinc | DHECTRLER, k1 e e@iollD) saen W Boutionice are

recorded W N o h
allocated to each of the N, (®N+1)®™, M™, and (M+1}™ bytes so

that an accurate recording velocity value 1is recorded as
‘0001b’ (ix speed) or ‘0100b’ (8x speed). Thus, it is
reconfirmed that the corresponding disc information is 1Ix- or
8x-speed.

FIGS. 7A to 7D are diagrams of recording disc information
according to a third embodiment of the present invention, in
which applicable recording speed information is recorded to
cope with high speed.

In order to acquire disc information associated with a specific
writing speed of an intended specific recording layer from a
plurality of. existing disc information, the entire disc
information should be read to take a lot of time. For instance,
if there are four recording layers and eight writing speed

applicable per recording layer, total thirty-two disc
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20 respectively. Besides, in representing the
recording velocity information |ike the second
WOMEHAERt | S5th byte information is previousl YPORKR2004/001574
2005/ 004135 PCT/ KR2004/ 001574 31 defined as a
specific recording velocity so that recording
velocity information is reggrded in Nth, (N+1)th Mh,
and (Mt )th bytes to confirmit. For instance, it is

, reyi ously defined.that 100h' of h,byte . 5 .
inforRAFSPAnt PR nBERGS x s fbed HPSCTRPbFYRTTon SPifs, Shovid
recording layer' and that 107h' of 5th byte
searchnf bhanatémn meadd st8xisperdat s c amfumntieig oboof tl2iwky-two
recording layer' . Four bits are allocated to each of
whene%%% hgrhvéfﬁg )éE’ @ﬁéh dyy% (%%#$£Ha9¥5ﬁs Eﬁét %?Ecific
accurate recording vélocity value 1S recorded as 1
10001b" (I x speed) or 10100b" (8x speed). Thus, it is
reconddognflayerdanfawri héngospesPohdi ngededc Hener mtherpyesent
I Xx- or 8x-speed. FIGS. 7A to 7D are di agrans of
\ rdi.ng dj I pon.. ac ' a. hhi :
R e R N T
applicabl e recording speed information is recorded to
writipgpespeed Hinflorspéden’|i navddetrecpuling r éagpsc information
i nformati on associated with a specific witing speed

exist@hg?d N eRdgd: SREEHEKC Ji8kOT thAG-d A& TEOMeRable a disc
information search by a sgpecified method using the recorded

information.

Namely, the ‘disc-applicable writing speed information’ and

‘recording layer information existing in a dise’ are
identically recorded within each disc information in common and
a sequence of a plurality of disc information is decided using
these information, thereby facilitating to acquire disc
information related to the specific recording layer and writing
speed to be searched.

Moreover, one write strategy (WS) is recorded within each disc

information and identification information for identifying a

kind or type of the corresponding write strategy (WS) is
separately recorded, whereby a record playback apparatus (FIG.

8) is facilitated to use the write strategy (WS). Moreover, by

" selecting to record one write strategy (WS) for a specific
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plurality of existing disc information, the entire
disc 20 information should be read to take a | ot of

WO RBS/0-EIS i nstance, if there are four recor di Hg/KR2004/001574
| ayers and "eight witing speed applicable per
recording |layer, total thirty-two disc WD 2005/ 004135
PCT/ KR2004/ 001574 32 infoggation are needed. A
record/ pl ayback unit should search the entire disc-

. informatjon anounting.tp thirt never. a y | ue .
writig (TREGH SEnn by FACTORET or FRECHRRRT o LoV EEor diRy 219
| ayer and witing speed i s needed. ance t he present
inforhaktAvant i en i gisbhar aghefazedrer reeor dihg provided with,

‘disc applicable witing speed information' and
recordlng | ayer information existing in a disc'
CORVERERER -di sc information to enable a disc i nf or mat i on
search by a specified nmethod using the recorded

A metibdr odt i mrvodAdindandl g¢ uhéomasmoappiqamtﬂ:elg/vrt@l gg third
speed information’ and recording |ayer information

existing in a dis r cakl v R ATEE S IO
embOdégg A -di%sc tgh?mp %en@ ﬁﬂv%%ﬁgé% g%d x%ﬁ%%&%@ﬁc dﬁéa:rrlng
plurality of disc information is decided using these
to FIGsf.off&katiooAD tkefebyof¥acilitating to acquire disc 15

information related to the specific recording | ayer

FIG. g{bgapffeﬂgsys(ns%) aeﬁsﬂawcbgg%a@ea%d oﬁ/baggxermm%a%bhe for

I's record within each disc

explaining a method of recording disc information according to
a third embodiment of the present inventiomn.

Referring to FIG. 77, a sequence for disc information each is
decided by a sequence number and is recorded by Il-byte. For
instance, the information 1s recorded in 5th byte within disc
information, is named ‘DI frame sequence number in DI block’
field, and is briefly represented by ‘00h, 0lh, 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. A meaning of the segquence
of the 5% byte will be decided by N*® and L*! bytes that will be
explained later.

Writiﬁg speed information applicable by a corresponding disc is
recorded in a specific area (N™ byte) within disc information

which is named ‘Writing speed flag’ field. For instance,
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information and identification information for

identifying a kind or type of the corresponding wite
WE308VHHIBS(WE) is 20 separately recorded, wher elfyI/ER2004/001574

record playback apparatus (FIG 8) is facilitated to

use the wite strategy (W5),. Moreover, by selecting

to record one wite strategg (WB) for a specific WO

2005/ 004135 PCT/ KR2004/ 001574 33 mwiting speed and a

specific recgﬁdln layer in disc. informat,ion, a m

whethRgn ot SRETLESH bEEHFERT ded SRPER, vEieBh e kpnds  of

nmet hod of recording disc information according to a
writihbi r épebdenbidi npniliekblee pyesend idoeerispondisng disc is
explained by referring to FIG. 7A to 7D as foll ows.

a. sche tic structugﬁnof di_sc byte

ho
rePr‘?Sﬁ%EP ﬁg I i1 nitlg B RetHol of TFa PRTHBY

recor |ng
i nformation according to a third enbodi nent of the

allodprtesienttHanesnt.i orfarddlRef ertr i ngano BeEG défingdsedusrice the
for disc information each is decided by a sequence

corr BATREIBN S RSSE T, B R B gl s o

i nformation, is naned DI frame sequence nunber in D
bit vhbedk' isfi el dmd érstire ebiysr epr etbatedhsy covhesponding
0lh, 02h, ...'. 15 Nanely, if the information of the

weleife RSt oo TR g e A ML vate 4

‘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 writﬁen 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 previocusly 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%, 4fh  gth  gth  gth ong gtR writing speeds (3™ X, 4" X,

sth x  gth x, %M x, g™ %) to 5x, 6x, 8x, 12x, 1l4x, and 16x

. speeds, respectively.

Hence, if the corresponding disc allows the writing speeds up
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107h', it means 8th disc information. A neaning of the
sequence of the 5th byte will be decided by Nth and
WQHOHWIEES t hat will be explained |ater. 20 WFRET/KE2004/001574
speed information applicable by a correspondi ng disc

is recorded in a specific ar ea (Nth byte) within disc
information which is nameg Witing speed flag'

fieId For instance, WO 20 E/004135 PCT/ KR2004/ 001574

ther a specific witing speed of eight kinds
to tl&?l mﬁg"@ﬂ)&éﬂg isPefshl i thbl e¥h Et e ¢ W@gﬁﬁh d‘%ﬂ:tlng

is represented by 1-bit each in the sane area haV|ng
speedl f¥ke = alobocatedbt hexeto. iNagRbycottespondtngedl sedallows

that the 5 corresponding witing speed is not

i gabl e (su porte) bi finval U [N .

not é%? Fgaﬁ’flfjst 919 t RRTC hg’ug ilh& AftJndI Ed%lﬁgi ﬁ%egeds'pee"&rltlng

is applicable (supported) if the bit value is " 1b'.
speedetiteg eachoado t h@ihit's ke- bidowi tdlilowedhyt aedgnesin  the

flag i nformati on indicating presence or non- presence

. 10 appldi.cahi li.t f speclficwritin For
ertilﬁlgt arci ‘?% f 5&% [ 1% }5:] | cak]):i \%y fae gsoers‘-‘?esponcp) the
disc only, 10000 0001' |s witten in Nth byte. If aII

correafporiddngi @btwerkbntds shouiilt bagsspeeds' Hpk. aghé¢eabl e, means
11111 1111" is witten in the Nth byte. 15 In the

that A20%E BXRLADBLI A8: LY 2opSPEEMS: L 1S LAY bits.

Meanwhile, recording layer information indicating the number of

recording layer(s) existing within the corresponding disc is

recorded in another specific area (L' byte) within the disc

information, which is named ‘Number of Recording Layer' £field.

For instance, a value meaning the number of the recording
layer(s) can be represented by a binary number in the same area
having 1-byte allocated thereto. In case that the recording

layer is the single layer in FIG. 1, ‘0000 0001’ is written in

‘the I*® byte. In case that the recording layer is the dual

layer in FIG. 2, ‘0000 0010’ dis written in the Lth byte. In

case that four recording layers exist, ‘0000 0100’ is written

- in the L*® byte.

Since limitation i1is put on the number of the currently
considered recording layer{s}), which is currently two recording

layers, 4-bits within the LER byte are enough to represgent
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di sc al nost are previously decided to be adopted. Yet,
witing speeds decided by specification can be used
WEL2PHU4YBst writing speeds from3rd witing SREBHR2004/601574
For instance, it is possible to set 3rd 4th, 5th 6th
7th and 8th witing speeds (3rd X, 4th X, 20 5th X
6th X, 7th X, 8th X) to Sxzgbx, Bx, 12x, 14X, and 16x
. speeds, respectively. Hence, if the corresponding
al l ows th spee 05 4135
tota %gﬁﬁ%ﬁfdoiﬂaﬁdféﬂg %%Y%BSt he &Ph ﬁFFtP 5%@%5’ j {o such a
will be witten as Witing speed flag = 0000 1111b
case,Yetit i st heporaraspahditngotdhese addlovd imdloriniadi®rd can be
witing speed but the 4th witing speed, Witing
. ...She f.lag 0 0 n dy,.,Nanely, in
ert%%%;i% t&% FFﬁg %%Séd%%lb1£§ %#d?ﬁéqwﬁppgr bits are
set to 'Ib', the oorrespondrng | ower bits should be
Morecser t ol derty'ifildendeon iimfremadionhdior dwWemittifyine e otnd of
set to 10b’ despite “I'b" of upper bits. Meanwhile,
writd e&@@&é% fel AL O | POLGES NGy fig, NyEb drloéten in
ordi | ayer (S) existing wthin the torrespon
drsc is 10 recorded |n anot her specific area (Lth
anothen eypadifin ahea di(¥E® byter nwitbbhn whiecrlisre nanggrmation,
Nunmber of Recording Layer' field. For instance, a

| whmhvaﬂél%arr%enhwlkgesega@eggof(wéher orﬂézga | ayer (s)

can be represented Inary nu in the sane area

having 1-byte aIIocated t her et o. In case that the
Name]{yecoxrdﬂpﬂge disc information of the present invention, one

write strateay (WS) is recorded for a specific writing speed
and a specific recording layer and the write strategy is
optionally selected from various kinds of specified write
strategy types by a disc manufacturer. Hence, 1f the
corresponding disc information is a first type write strategy
Ws-1, ‘0000 0001’ is written in the M* byte. If the
corresponding disc information is a second type write strategy
WS-2, ‘0000 0010’ is written in the M byte. And, substantial
write strategy (WS) is recorded in P™~111"" bytes. Yet, the
subgstantial write strategy (WS) will be recoded as a wvalue
interoperating with the decided write strategy (WS) type in the
M™ byte. The write strategy (WS) type via the M™ byte is
optionally recordable in- every digc  information. And, it is

algso possible to apply one specified write strategy (WS) type
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15 layer is the single layer in FIG 1, 10000 0001' is
witten in the Lth byte. In case that the recording
WOR083004835t he dual |ayer in FIG 2, '0000 0010PCT/ER2004/001574
witten in the Lth byte. In case that four recording

| ayers exist, 10000 0100" is witten in the Lth byte.

20 Since limtation is put,gn the nunber of the

currently considered recording layer(s), which is

currentlgtvvo recordipg |layers, 4-bjits vvrthrnthe Jt_th

in 1aysreed dbFe RIS etPRs ent WNFBO0O5ID04 FEBECted
PCT/ KR2004/ 001574 36 total fifteen recording |ayers

suppotitedCase eterylikcbrd oBighack 6pperatiisi SFaEparént in a
that other valid |nformat|on can be witten in the

rest area (4-bits) of the Lth byte. Moreover,

mandatgEy FAPPEEr on i nformation for i dentifying a kind of
5 wite strategy (W5) recorded in Pth.lllth bytes is

And, WHd tenitd siargider Speri tan beeaephrbedyte) widivus ways.
the disc information, whichis narred ‘Wite Strat egy

As a Sﬁ’r )ég%?ﬁ“f“ir‘?hel/gﬁgygﬁ %éﬁl & rhﬁre%te r gta €g {%Pn s8bed, a

recorded for a specific witing speed 10 and a
writispecigkied,r dcer.di g scayr@M)are twed wdst enessiim qougoperties of
optionally selected fromvarious kinds of specified

recorg;llnttgﬁe 13t eqy t %—’%ﬁ%" ?ég_’%b(i C JEHULRGE Ur @fy JENCE  ore

ébrrespon OfﬁHtIOﬂ I'S a TSt type

wite Strategy
accurate system is requested. And, the varlous write strategies

(WS) are explained as follows for example.

First of all, there is a system having a write pulse smaller by
‘1’ than a recording mark size (n) formed on a recording layer
medium, which may be called ‘'(n-1) WS’. Secondly, there ig a
system having a write pulse having a size amounting to a half
of the recording mark size (n), which may be called ‘n/2 WS’.
Besides, new write strategies (WS) keep being developed.
Regarding the different kinds or types of write strategies (WS),
when there exist the various write strategy (WS) types exist as
parameters applied to the write strategies {(WS) differ from
each other, a disc manufacturer tests write power according to
the write strategy (WS) recorded in the gselected M™ byte and
then records a result of the test as write strategy (WS) in the

Pth~111*" bytes within the disc information.
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W5-1, 10000 0001' is witten in the Mh byte. If the
15 corresponding disc information is a second type

Wik 20050041¥at egy WS- 2, 10000 0010' is written iRCTIKRB2004/001574
Mh byte. And, substantial wite strategy (W5) is
recorded in Pth-111th bytes. Yet, the substantial
wite strategy (W5) will bggrecoded as a val ue
interoperating with the decided wite strategy (W5)

type.in the 20 Mh byte. . The wite strategy. t,ype ,
rrom \V 0% M neBotE TECTHI onal oLt Eed: BAHTE THE G G of
disc information. And, it is also possible to apply
the Whebgpecidicedciei t eesbraiegy 16YSy tiyfeorwatiens/ g i1gse L™

PCT/ KR2004/ 001574 37 in 1x speed disc informtion,

i.,ch i d b
e LA BB BB SR 1B LSt nor

And, the wite strategy (W5) can be recorded in .
many VAisousimBymatforAs eaidbsowbdromesHe ghbyrdenenfing disc.
and has higher speed, a witing speed, i.e., disc

RPM_.as_well a Lu t 0 1. Ng;
wameLy EhRs s A o rEa  Tihcareg e R ALt B ¥lna by
systemis requested. And, the various wite strategies
multipWBlingr enerppdinsllaswibt invssperd exanpte byl (LI ramkir of
all, there is a systemhaving a wite pulse smaller by

recorzlpg! AL oI \Y, B A BTy o wrivo

W5' . Secondly, there is a L
strategy (WS) for a specific writing speed and a specific

recording layer, the type and number of the write strategy (WS)
may not be taken into consideration in deciding the number of
disce information.

The above-decided information about the number of total disc
information can be recorded in a specific area (e.g., 4" byte
or the 1like) (not shown in the drawing) within the disc
information as well.

Hence, it is able to program a plurality of the above-decided
disc information such that the sequence {(which is written in
the 5P byte as mentioned in the foregoing desgcription) of the
disc information is decided by the sequence numbers and such
that each of the disc information designates the previously
decided writing speed and recording layer by the,sequénce.

For example, by knowing that four writing speeds applicable by
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system having a wite pul se having a size anobunting to
a half of the recording mark size (n), which nay be
WOLPEYIH 2 W' . 15 Besides, new wite strat egPEEKRWEY001574
keep bei ng devel oped. Regarding the different Kkinds
or types of wite strategies (W5, when there exi st
the various wite strategy,EW5) types exist as
paraneters applied to the wite strategies (W) differ
,from  ,each other, dj sc manyfacturer tests wite
.a dl%%w@?‘lﬁl;co’rﬁi hjet 8‘7@501%’5% wr itfe sTO%Y edy}l@V\S)al?‘icg}iagd two
in the selected Mh byte and then records a-.result
recor@inthe ayedls asiwt bhE tetihatbgy diWE) iMm tike LPthytd |1d 0000
bytes within the disc informtion. WO 2005/ 004135

,PCT/ KR2004/.001574, 38 ,From t he above-recorded _witing

0010 spelé‘aKt"f‘ﬂf (ﬁ’lr?gi]tl oﬁ‘ls{éf 1“tf%§mﬁttl’f08yt%r%naleteﬁ%%‘ & ordiiig the
| ayer information' of the Lth byte, the record

sequeplcay hadk. dppar@iiuso (Pl .GAR), ricagwni gesvhounslyedgciist that
information exist within the corresponding disc. 5

\ Nang| t.he nupgbe f th X1 stii ,di sG.d.nfor ion | '
disc f%ﬁ"dy‘%%/“%ﬁf& 9?%9’ ansggpl’i cg%?le ‘Wi :J’llﬂﬂq sg%;e%l M85k,
nunber by the nunber of recording |ayers. As the
*06h’pr esent dTventélateappl i sk cpeedi t1€° secardiyg (VEyert'or ‘2%
a specific witing speed and a specific recording

speedy g R A I O AR HER oh ) e, T

nunber of disc information. .
‘2x  speed, 2™ recording Ilayer’, ‘3™ writing speed, 1°

nd

recording layer’, 137 writing speed, 2™ recording layer’, 14 th

writing speed, 1%° recording layer’, and ‘4" writing speed,
recording layer’, respectively.

In the above-explained example, the writing speed is
preferentially taken into consideration. Yet, it is apparent
that the recording layer can be preferentially taken into
‘consideration.

Hence, in order to acquire the disc information for a specific
target writing speed and a specific target recording layer, the
record plavback apparatus (FIG. 8) is facilitated to check
which disc information is related to the specific target
writing speed and recording layer from ‘writing speed

information’ of the N*! byte and ‘recording layer information’

of the L™ byte commonly recorded within the respective disc



10

15

- 20

The above-deci ded information about the nunber of
total disc information can be recorded in a specific
WESSRMIY. | 4th byte or the like) (not shown BGI/KR2004/001574
drawing) within the disc 15 information as well.
Hence, it is able to programa plurality of the
above-deci ded disc infor ion such that the sequence
(which is witten in the h byte as mentioned in the

foregoing description) of the disc i on _i.S
inforgatigedipytedd %)g RERERHunberek ahg §E ng hgtntéggh disc

of the disc |nfornat|on desi gnates the previously
inforfgcigdgd witing speed and recording |ayer by
t he, sequence. For exanple, by knowi ng that four

writing speeds applica 2005/ 00413
FIG. BT ool aGth Gretndknd. SRe thath £ prameRt of
0000 1111' and that two recording |ayers exi st

the pMeideind tikredition fird METdt h7hyt Eni £a&68060at004d tingotgiecds
ei ght disc information are needed so that the

e wll be 100h-07h' It p
applig8EL 8ot Aaf 85dFEEFHT SLARE (Bingp.  GhRTNCL g Yowmiting
"02h', "03h', "'04h', 105h', 106h', and 107h' rel ate
speedt laigX $pecd) ILst RISCOrxh ng Iav:erﬁd,ed” Do jgpi;ie:cgtezm:eeence
recording | ayer', 12x speed, 1st recording | ayer'

or noinstprelsgggfadl 2nd a{pgﬁor d'bqgé}:%y 1St 3§‘ﬂ aE' g% %E)%%gts by a

Wi tI ng” spee
recordi ng Iayer 14th 10 witing speed | st recording
flag layeNit dmgke 4f thtILngg speedd, Elagl’ field), and another

byte is allocated to display presence oOr InoOD-presence of
applicability of 9™-~16™ writing speeds by a flag in N2 byte.
Contents written in the rest bytes are equivalent to those of
the third embodiment of the present invention in FIG. 74,
thereby being skipped in the following description.

FIG. 7C shows an example of recording disc information by the
third embodiment of the present invention in FIG. 7A. It can be
known that there are two (1X, 2X) applicable writing speeds
from N byte (‘0000 0010b’) commonly recorded in the entire
disc information and that two recording layers exist within a

disc from L™ byte (‘0000 0010b‘}.

Hence, in the example of FIG. 7C, total four disc information

(two recording layers * two writing speeds) exist and a

sequence of the disc information becomes ‘00h’ {(1%X,10) = ‘01h’
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recording |layer', respectively. In the above-expl ai ned

exanple, the witing speed is preferentially taken
WOR0BSRMES deration. Yet, it is apparent that REEKR2004/001574

recording | ayer can be preferentially taken into 15

consi deration. Hence, in order to acquire the disc

information for a specificyqtarget witing speed and a

specific target recording layer, the record playback

o SRR (IR0 P 56

witing speed and recording |ayer from witing speed
specihifat ratntent atbcbldiNghtbytepardeteenbndéngefiageee and, as
information' of the Lth byte commonly recorded within

were P A ID BBLIRE TP RS 2o «

the entire disc information. FIG 7B shows 'an exanpl e
dif fefersxtcenpienget by ehepdcaéfibodtment of the present
invention in FIG 7A In case that witing speeds 5

An 1%9%#%9@' %rméeg %%%2?@??' QIE}:I %&‘;@ded hgnNt&M ebyt.es

I'Rg Spee in A'1s extended to

i ndi cate presence or non-presence of appljcability of
withilSteadt hdes¢t ingozpetdonbypsa wéllaga#nin &h byprd L~ bytes.

("Witing speed flags' field), and another byte is
Spec:@é:i!é%.clatye,d § QeQi-aRL BYn PrASEnCe Rle NBR- PELSEACR tfategy  (WS)
wri‘tten in P*.111"® bytes within the corresponding disc
information is recorded in M™ byte. Namely, information
written in the M™® byte and the P™-111%" bytes can differ in
each disc information.
In‘the example in FIG. 7C, ‘00h’ (1X,L0) and ‘'01h’ {1X,L1)
relate to the application of a first type write strategy (WS-1)
and ‘02h’ (2X%,50) and ‘03h’ (2X,Ll1) relate to the application
of a second type write strategy (WS-2).
FIG. 7D shows another example of recording disc information
according to the third embodiment of the present invention in
FIG. 7A. It can be known that there are eight (iX, 2X, .., 16X}
applicable writing speeds from N*® byte ('1111 1111b’) commonly
recorded in the entire disc information and that four recording

layers exist within a disc from L*® byte (0000 0100b’). Hence,

in the another example of FIG. 7D, total thirty-two disc
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10 applicability of 9th'16th witing speeds by a flag
in N2th byte. Contents witten in the rest bytes are
WEIPYYHEIS to those of the third enbodi ment OFCE/IKB2004/001574
present invention in FIG 7A, thereby bei ng skipped
in the follow ng description. FIG 7C shows an exanpl e
of recording disc informatjon by the 15 third
enbodi ment of the present |nventi onin FIG 7A It can
. be known that there are tvvo 2X) A
inforfiefiFRg sifeis  FrOPFALRE byt b r%%o’b 636 Wf]@%ﬁ%rﬁgﬁe@
recorded in the entire disc information and that two
existl eged diangséqy@ics exifsttié t Miigca igfcendviom Lbhcbyes 00k’
(10000 0010b"). 20 Hence in the exanpl e of FI G 7C,

total four di for , (t ordi ng aye

(1X'LP&/0 |tq3ﬂ"g Ejé%' 8%% %Ségger%e o %l(slézl) E
i nformati on becones ooh (1X,L0) 3 101h' WO

‘04h’200%, QOM% PCY KB2804/(0615%74) .41 (1X,LI) -) 102h
(2X,L0) 4 '03h (2X L1). This is a specified content
ccorJngtoapre t seguenc

An 1%?&‘? fed"Th t?hSt gr%eg Q&g’esg% p .%rﬁ%% Pﬁ Other bytes
rendered into a different sequence by a

withispecidi citsoninsormaihoni asi weldi tas stmalidyyandsl'h dytes.
recorded in other byt es wthin each disc information

Spec:L%?. \Q@& ag Fhl%'ﬂtl% Ag%h b¥ 8 ofSpﬁch%.E ”éf:’rategg (WS)

tion'o strat egy
in Pth [11th bytes W|th|n the correspondi ng di sc
written in P®B~111i*® Dbytes within the corresponding disc

information is recorded in M byte. Namely, information
written in the M™ byte and the P™.111"" bytes can differ in
each disc information.

In the another example of FIG. 7D, if a record playback unit
(FIG. 8) intends to search disc information related to 2x speed
(2X,L0) of a first recording layer to perform a recording by
applying a write strategy (WS) within the corresponding disc

information, it can be known from the information in the nth

"and L™ bytes commonly recorded in the entire disc information

that total thirty-two disc information (four recording layers *

eight writing speeds) exist in the corresponding disc according

to the sequence of the disc information such as ‘00h’ (1X,L0)
< ‘01h’ (1X,L1) = *02hf (1X,L2) = ‘03h' (1X,L4) =2 ‘04h’

{(2X,L0) =2 .. ~_> '31h’ {16X,L4) .
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information is recorded in Mh byte. Nanely,
information 10 witten in the Mh byte and the
WO WOYHIF bytes can differ in each disc inforRfEk/KBa004/001574

In the exanple in FIG 7C, “~OOCh' (1X LO) and 101h'

(I X,LI) relate to the application of a first type

wite strategy (Ws-1) and,302h" (2X,L0) and 103h

(2X,LI) relate to the application 15 of a second type

wite strate (W5:2).. FIG 7D shows a er _ex |
Honcegs | ticor drHO A scbF AR | oFEPAERERS N0 he SRS O

enbodi nent of the present inventionin FIG 7A It
recoggdebecHatowahe hati dhelef @rmateicght rélxte@Xta . the 18X) speed

applicable witing speeds fromNh byte (11111 III1b")

ly 20_recprded in.the.entire di i.nfor [ ' '
(2, LY} RS ot T BeSPAPAG L PP are ettt S5i PRRACACH 45 '0¢h
fromLth byte (10000 0100b'). Hence, in the another
and téxamphe ebrikeGponBingotiagct nfoymawbonli L0440 ) is recorded
2005/ 004135 PCT/ KR2004/ 001574 42 information (four
recording | aye * el I {480 SP ) '
as ergcSlERbotyp® Rilne Btitedt [ CORRM enfftedMiiteay
(I X, LO 4 "01h" (1X LI) -3 102h" (1X,L2) 4 103h' .
(WS) (lypelLdpentifigahiop2inicymetion 4'03A%’ 0QABX L4yecarded in
intrinsic wite strategy (W5 is recorded in other
M e it Nk c [ SC.,. Is a LhagSohn Nduns)y,
che B Byie PLEnERG e P o SRR B Bk loh ] L)

a wite strategy (W) .
thereby reading out parameter values of the first type write

strategy (WS-1) wvia the P™.111"" Dbytes to utilize in the

recording.

Likewise, if intending to search disc information related to

16x speed (16X,L3} of a fourth recording layer to perform
recording by applying a write strategy (WS) within the
corresponding disc information, the record playback unit (FIG.
8) recognizes that the corresponding disc information is ‘31h’
via the same process and that the write strategy type (WS) is
the second type (WS-2), thereby enabling to utilize them in the
recording.

Therefore, if a host or a control unit ('20’ in Fig. 8) intends
to perform a recording on a specific recording layer at a
specific writing speed, the record playback apparatus (FIG. 8)

is facilitated to search the corresponding disc information,
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witten in pth-111th bytes within the corresponding
disc information is recorded in Mh byte. Nanely,
W08y 94t35%n 10 witten in the Mh byte and t hePCT/KR2004/001574
pt h-111th bytes can differ in each disc information.
In the anot her exanple of FIG 7D, if a record
playback unit (FIG 8) infgnds to search disc
information related to 2x speed (2X,LO of a first
recordin .l ayer to forn1a recordin appl.yi ng
thereQYMK?F% 1€t eh9 (Vé%E%WWhln Be CHFFggponﬁéﬁﬁggsgc (Ws)
information, it can be known fromthe information in

recortiB@ hﬁbhiﬂndhétbobﬁééﬁbﬂdﬁﬁgﬂdﬁsd(ﬂnﬂdhmtﬂﬂmﬂ;he entire
disc information that total thirty-two disc

formati on (four recordin Iayes* el gh It
For §§$§&?Pc§xl sttt e ¥dhat g’ﬁb t[ Pec gc%(%}eltrj tanﬁgo third
to the sequence of the disc |nforrrat| on such as ‘wr
erbodfih¥nt ) camr BE Wecotelwidhid2hhg 1%ise) infogstion (DI)
(I X,L4) 4 ~04h' (2X,L0) 4 ... 3 131h' (16X L4). WO
005/ 0041 .PCT/ 4/ 7 c
cogetfRa Back LRk Brhectrr gy Conpral TifordSiar aidh shown
the disc information related to the 2x speed (2X LO)
in tid trewhhpst resspetitigdlayerlnothdssesrstedthe 'aumticable
and that the correspondl ng disc information (104h') is

speed 3680 gﬁgtéoas difeqt @_at hy@@) wt'htag_—ds axne@esnﬂay have a

te stra I dentification

|nfornat|on (10000 0002b ) recorded in
priority. This is to decide by the information disclosed in the

third embodiment whether a corresponding specific writing speed
is applicable because a portion of maximum writing speed,
minimum writing speed, nominal writing speed, and other writing
speed information may not be substantially applicable.

FTIG. 8 illustrates an optical disc recording and reproducing
apparatus using disc control information according to the
present invention. The recording and reproducing apparatus
comprises a record/playback unit 10 for recoxding data on and
reproducing data from an optical disc and a controller 20 for
controlling the record/playback unit 10. The controller 20
generates a record or playback command for a specific area, and
the record/playback unit 10 caries out the record/playback
function for the specific area accordingly. The

record/playback unit 10 includes an interface 12 for
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the Mh byte within the corresponding i nformation
104h'), thereby readi ng out paraneter val ues of the
WO 30830443 wite strategy (Ws-1) via the pth-RAHKR2004/001574
bytes to utilize in the 10 recording. Likew se, if
intending to search disc information related to 16x
speed (16X,L3) of a fourthygecording layer to perform
recording by applying a wite strategy (W5) within the
correspondi di sc i nformation,.the r.ecord aybac
commupiERtE G”lg]% B) FERGHzes ‘?ﬁ%%c?he lcgr'r’esg%%dicnogn rolier
disc information is 131h' via the sane process and
(or hbbBay ;thepiwktp sirabegyetyEeni{Wp)résd did wedondpgepdions
(W5-2), thereby enabling to utilize themin the

. recordi.ng, Therefare. it a.host qr n '
with megpeqh, "Eo, thg iol?t%ér?glfsl C%J()Soc?’o %er ot?%n;l&recgor é)%ngl‘%n for
a specific recording layer at a specific witing
modulapérd, thhepiekopds playbacki gypbr &vwspgf@mig)y 3 scecording
facilitated to search the correspondi ng disc
nf or mat, an

orecs LI, s RASELARIP S FTLEROBULOBIEES, Mg o

recorded within the correspondi ng disc information. )
perfoFoingeberepreduthéonnbperatiom ob seevd i ¥stfemndcemirelling
enbodi nents can be recorded within the disc

| fOTImY  9n; (DI h W § NS ePRT AbRoEYSEs for
cre SO GBLEbosSatTAESTBE Wb IUELSERAT Aoty
temporarily storing disc control information and user data to

be recorded or read; and a microcomputer 16 for respectively

controlling each element of the record/playback unit.

Industrial Applicability
In the above system, it is also possible to contreol the
recording and/or reproducing of data without the control unit

20. In that case, the Microcomputer 16 may control all units in

.the record/playback unit 10 as performing the function of the

..control unit 10.

In a recording data on an optical disc according to the present
invention, the optical disc recording and reproducing apparatus
first reads the entire disc management area of an inserted
optical disc, the read. information being disc information of

the present invention, which is temporarily stored in the
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in the drawi ng), respectively. In this case, the
gﬁﬁJicable speed information disclosed in the third

W8 may have a priority. This is to deR¢HERRHP4/001574
the information disclosed in the third enbodi nent
whet her a corresponding specific witing speed 10 is
appl i cabl e because a portigp of maxi mumwiting speed,
m ni mum witing speed, noninal witing speed, and

ot her, witing eed i ornation 0
MeMOry hstlaht i al | y %ﬂﬁ%l cab&S FI &8* ga¥%st;%$es appformation,
optical disc recording and reproduci ng apparatus
recorddingg véilec icgntindorimaftdionat iamd aocidredi sigratedhefitising the
present |nvent|on The recording and reproducing
S re / y It f
COrLs g)gorghﬁ Ji?a d&ﬁl%Zn l rcglglrnyd d%c?ngg gt% ro—"?[ngi Qémporarlly
opti cal dISC and a controller 20 for <controlling the
storedecord/ pl ayback unit 10. The controller 20 generates
a record or playback command for a specific area, and
reco bac 10 _car t SEhd
e it el B e o e bthy pr 2 E8ePH o dfen within the
accordlngly The record/playback unit 10 includes an
optidedt etiftace the fornE IO/ 20418BAETCT/ KREBOSNOGISERL 4oito a
communi cating with an external device, i.e., the
writi&%nté&héha%{d AR hasdy d@lmgwpﬂé far g f peabAg/pEAFback
te operations wth respect to the optica
disc; a data processor 13 for nodulating the pickup’s

un1t|hqnnogﬂq;ﬁn wWigth gt rfenhgral timorpegtion in ormation to

be recorded. After receiving the .writing command, the
microcomputer 16 decides the corresponding recording velocity
applied to an intended recording layer within the optical disc
from the wmanagement information stored in the memory 15 and
then performs the writing command using the most optimal write
strategy by referring to the determined recording velocity.

Specifically, in case that the recording is performed on the

- optical disc by the first embodiment of the present invention,

the microcomputer 16 performs the recording in a manner of

- applying a different per writing speed write strategy (WS) to

each area within the disc by considering the maximum,
intermediate, minimum, and other writing speeds.
Accordingly, the present invention provides various methods of

providing disc control information coping with higher writing
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5 operation and for denodul ati ng the pickup's out put
n for performng a reproduction operation; a
Wé’eﬁ’%’“ 0235 or controlling the read and wite PCI/KR2004/001574
operations of the pickup; a nmenory 15 for tenporarily
storing disc control information and user data to be
recorded or read; and a mggoconputer 16 for
respectively 10 controlling each el ement of the

record/ pl ayb uni.t. Jndustri pli b| j ,
Speedabofélsy§?en$ﬁ?9h e%f%%yposgnggAﬁod%%%tro#é¥¢é§ db1ing
recordi ng and/ or reproducing of data wi thout the
to und@atrndly apbly the28tahdatftedadbsctbenitel obmhpnayion to
16 may control all units in the record/playback unit
. erf rm ' i
cerichnfiyREep MBS R aR e B B of B FRTE, Hee
the present invention, the optical disc recordlng and
It wirldprioelusppgreppakat rhos20 shilsked edmls thie aamt i thetdi warious
management area of an inserted optical disc, the read.
modlfﬁ%g% IR og mﬁe'GgrgééﬁothoéQﬁt'BQ 0& éhelﬁre§ﬁ@t present
imventi Ion, I's tenporarily Stored in the
2005/ 004135 PCT/ KR2004/ 001574 ~ 46 nmenory 15. Thus t he
inventdoor.di Bgus aydit | hf orimiansied Ebabr dity) PERSERLY invention
information, and wite strategy fitting the

cover%orEﬁépoﬂﬁafﬁlég§£§ﬁgngm%?'@%ﬂﬂéﬁyaisre%@ OdhigNdinvention

t enpor ar i store

provided they come within the scope of the appended claims and

their equivalents.



51f intending to performa witing on a specific area
within the optical disc, the&ontroller 20 renders
such an intent into a witing command and then
delivers it to the record/ playback wunit 10 together
with data for witing location information to be
recorded. After receiving the witing conmand, the 10
c1afpgroconputer 16 decides the corresponding recording
velocity applied to an intended recording | ayer
within the optical disc fromthe nmanagenent
information stored in the nenory 15 and then perforns
the witing command using the nost optinmal wite
stTategy by referring to the determ ned recording
vel®

ocity. 15 SpecificafV {atg nstegaure ramprigng caorerarging speed

. is.performed gn the optical disc by the first
'“for'@ﬁﬂgﬁi rfecerding spged dafarmatios momprising:he
m croconputer 16 performs the recording in a manner of
applipt igornatiarn indisatingex maniimiuny regoedidgwpeed; st r at egy
(WB) to each area within the disc by considering the
maxsenomd in@omativeringidating a MinThnTrecidingtdpfedw 1 ti ng
speeds. Accordingly, the present invention provides

var thirdsinfari2ids mﬁicaﬁh??/éra] r%%e%éﬁ@éég A n‘gpgbinignéﬁééﬁnojif?é}ent from

coping with higher wi

i | 0.3 i gh-densit tical

o RSO s I ) 50T
| ' trol  inf t. t fficientl

L A e

2. The data structure of claim 1, further comprising

a plurality of recording speed parameters to be used or used to record data by

the respective recording speeds.

3. The data structure of claim 1, wherein the first to fourth

information are included in a recording speed group.

4. The data structure of claim 1, wherein the first fo fourth

- information are included in each layer of a multi-layer optical recording medium.

5. The data structure of claim 1, wherein the fourth information

includes at least two basic recording speeds.

6. , The data structure of claim 1, further comprising



It will be apparent to those skilled in the art that
various 5 nodifications and vri ati ons can be nade in
the present invention. Thus, it is intended that the
present invention covers the nodifications and
variations of this invention provided they cone

within the scope of the appended clains and their
A data structure

equj. val .10 4 d ai . )
coﬁ%\réu?’gfﬁ%g's r?8%$'?:ﬁl ﬁBGQgEé’éfér mager ingiezling easrapplicable recording
recordi ng speed information conprising: a first

SPeG%f or mat i on i ndi cat | ng a maxi num recordi ng speed; a
second information indicating a mninmumrecording
speed; a third information indicating a predeterni ned
recordi ng speed different from the maxi num and
m i mum r ecor di ng spdémsdatanstriactiies!bf Bldimf © WAbHM the applicable
i ndicating a basic recording speed. 2. The data

recorsfingiepeed infortlatioh ihdidatss es é?a%ﬁpébaldégu@r@édmmg't L¥eed in a bit
of recording speed paraneters to be 'used or used™ 0
positiopcord data by the respective recording speeds. 3.
The data structure of claiml, wherein the first to
fourth information are included in a recording speed

group. 4. The data structure of claim1, wherein the

f'grst to fourth inf_&:;ngtion are included_in each _
| 8yer of a nulti-|aydi® §5ta sHchue af dlaig fewhearein the applicable

recording speed information is configured in a manner that a lower bit position is set
to indicate that a iower recording speed is applicable if a higher bit position is set to

indicate that a higher recording speed is applicable.

9. The data structure of claim 6, wherein the applicabie recording
speed information has a priority to determine an applicability of specific recording

speed than the recording speed information.

10. The data structure of claim 1, further comprising a write strategy
type information indicating a write strategy type applicable to a recording of data on

. an optical recording medium.

11. A method of recording control information of'

recording medium, comprising a step of:

| generating the control information including a plurality of recording

speed information and at least one write strategy associated with a specific recording



5. The data structure of claim1, wherein the fourth
information includes at |eas®® two basic recording
speeds. 6. The data structure of claim1l1, further
conprising 49 an applicable recordi ng speed

i nformation indicating each applicable recording

speed. 7. The data structure of claim®6, wherein the
d infar tiagin i ndi cates the

spe R Bne, T HEIARMRG"Speda Shinalion Sppdiasioncctsing speed

Etructure of claim7, wherein the applicable

. . dat a
'nﬂnﬁg§5VHi%ﬁ speed information is configured in a manner
that a lower bit position is set to indicate that a
| Ne&Prding dhacagtrebiekumatioanm thatderdinganbdigiver bi t
position is set to indicate that a higher recording
speed is applicable. 9. The data structure of claim®,
wherein the applicable recording speed information
hat.a priority to det emMhenmeifo@Pd il it Yvitdrein the recording
specific recording speed than the recordi ng speed

speed nhforRitioANuriHer iﬁaﬁdg%éxﬁﬁlﬁhﬁcféég?diﬂ y%%@%ﬁ%?%?ﬁiogh minimum

- further conprising a wite strategy
Hinh ' i1-e . licableg to a . .
recortfify SR idniiliont of 1da3s 9% i Aillg riaTing 8pSeq infarmation

PR 0 rdi ng,control ,information of

indicefpgE kR 'ﬂ‘&gfﬁ%%qe'ﬁﬁ% "YEHPINGs PREEd Retysenr theydnaxigtum gandeninimum
ontrol information including a plurality of recording

_mcor@agg&ep%&pﬁh&%yﬁ ta dlae secarding meditamwr i t e strat egy

associ ated with a specific recording

13. The method of claim 12, wherein a plurality of write

strategies respectively associated with the respective recording

speeds are recorded along with the recording speed information.

14. A method of recording a recording speed
information on an optical recording medium, comprising the steps of

generating a recording speed fnformation, wherein the recording speed
information comprises a first information indicating a maximum recording speed, a
second information indicating a minimum recording speed, a third information
indicating a predetermined recording speed different from the maximum or minimum
- recording speed, and a fourth information indicating a basic recording speed; and

recording the recording speed information on a specific area of the opticai

recording medium.



50 speed wherein one of the recordi ng speed
information is a basic recodiPdg speed information;
and recording the control information on the recording
medium 12. The nethod of claim 11, wherein the
recording speed information further include maxi num
recordi ng speed information, mninmum recordi ng speed
infermation, -at | east ope internedi ate recordi ng speed
i mElg’r mat i on ﬁ?dﬁ"@@ﬂ%apsﬁlmn% fHEBeREeMPdsHgdihegtep of recording
speed Petmeen_the maxi mum and m ni rum recording
an %’B‘gl&&? S SBEPICiNg snegd; ioraatinniingicatiy upteseace Tolethe maximum,
. method of claim 12, wherein a plurality of wite
minigyumyt kagie andpissietevrinegd seearding speedd.h t he respecti ve
recording speeds are recorded along with the
recordi ng speed information. 14. A nethod of recording
a recording speed information on an optical recording
metB.um  conpTheim@nbierdigRs 18f ﬂ&m@r@% F&}‘ﬂs ' i
speed information, wherein the recordin Sﬁ@%@%&%&ﬂﬂgpmmonnng
a writd 5R&Ey iRfbraRyion 1L Sritd Lon, Lndicating a :
maxi mum r ecor di ng?l @gggg,n&aé %@%%ﬁgﬁ@ b&%@lp@ﬁ:&%‘ie LE recording
f dald'gh Satd 1N recordi ng speed, a third
© daFﬁ?%%ﬁé#ﬁ%ﬁ?ugkgﬁgggbﬁg&ngredeternined recordi ng
speed different fromthe maxi nrumor m nimum recording
speed, and a fourth information indicating a basic
rﬁ?ording sqged; and recording the recordi ng speed
i hfor mat i on 16w Medputof clainrida fafthetheomptisingl the step of recording
recording medium 51 15. The nmethod of claim 14,
a plurglifytafsecersting ispead panemsters tofbe ased & Fscord data by the respective

recording speeds.

18. The method of claim 14, further comprising the step of recording

a recordable speed information indicating whether specific recording speed is

applicable.

19. The method of claim 18, wherein the recordable

speed information indicates the each recording speed in a bif position.

20. The method of claim 19, wherein the recordable

speed information is recorded in a manner that a lower bit position is set fo _ihdicate
| that a lower recording speed Is applicable if a higher bit position is set to indicate that

| :'anhig_hel_f_recording speed is applicable.



an applicabl e recording speed information indicating
presence of the maxi num mi M2num basic, and
predet erm ned recordi ng speeds. 16. The net hod of
claim 14, further conprising the step of recording a
wite strategy information indicating a wite strategy

type applicable to a recording of data on an optical
he_nmef hod of claim 14, further

recQrdi ng medium 17, )
, co%‘gfi si ng tﬁféhestglﬁz%‘?gr 8L oP @My 18 wrharein ttheofrecordable speed
.. recording speed paranmeters to be used to record data
lnfomatf% h?gs% e o deterrainggthepapplicabilly ofrepesifich cetbarting speed

claim 14, further conprising the step of recording a
thanibedraakiing speed infarmatieni on i ndi cati ng whet her

specific recording speed is applicable. 19. The

met hod of claim 18, wherein the recordable speed

i nformati on indicates the each recording speed in a

bi22.posi ti onA 2Rethblie oretdreddinl/ebridl SR8’ ShitrdfCan optical
ed 1 n a nmanner

recordabl e speed information I's recor
Lkgeset to indicate that a

recotdhiy rrﬂadi@'\h?[mmptﬁsm'ﬁ'sfht":J'&Egpm'i cable if a higher bit

ower recording speed Is
PGSk LA 5l do indicate that a.higher recording .
D aadrl e, Spoel hutdibh Gt 1 spaBildret of hRnpRtsR! recording
wher el recordabl e speed information has a =
med'%* o"?‘]i‘%;?w Ihae -H@E’ﬂgﬂ%mmfmﬁq& ayfirst iRfesmatipg indicating a
.recording speed than the recording speed information.
maxihym keeRy SeeeHle @ FaERIY Haformation nigditatingoa/ mirsmuan recording
optical ~recording nmedium conprising the steps of.
speed, a third information indicating a.predetermined recording speed different from
the maximum and minimum recording speed, and a fourth information indicating a
basic recording speed; and

recording data on a main data area of the optical recording medium based on

the read speed information.

23. The method of claim 22, wherein in the recording

step, the data is recorded by using one of the read recording speeds.

- 24, The method of claim 22, wherein in the recording

_step, the data is recorded by using the basic recording speed.

25. The method of claim 23, wherein in the reading step, a plurality

of recording speed parameters are further read from the specific area, and the data is

recorded based on the recording speed parameters associated with to the used



readi ng a speed information froma specific area of
the optical recording medi uf? wherein the speed
i nformation conprises a first information indicating a
maxi mum r ecordi ng speed, a second information
indicating a mnimumrecording speed, a third
information indicating a predeterm ned recordi ng speed
recdﬁﬂﬁég{ {y from the maxi mum and m ni mum recordi ng
spe and a fourth information indicating a basic
recordi ng speed; and recording data on a nmain data
area of the optical recording nedium based on the
&h@g speed |ﬂgornat|on 23. The nethod of claim 22,
ein in thBer dBBthAcheof selapm 3% dvheteirs thecorabedding speed
usi ng one of the read recording speeds. 24. The
par aWﬁ*W@dnélud@I veiiten stetegi byne forispetifie reecniin) Bgeedt ep,
the data is recorded by using the basic recording
speed. 25. The nethod of claim 23, wherein in the
readi ng step, a plurality of recording speed

p@ramet ers arife hnéthBAroff §afh f s
and the data is recor%edgggs%ezg%oﬁ&t% eﬂ?éécébggﬁrdﬁmaﬂgn further

comﬂsi”%ggd@lte%ﬁdé}lﬂé %ﬁﬁ‘%ﬂfo%talﬁp p#l%%?lhl%gr%s%lcfaﬁ@?; S maxim um,
minin B850 BBkt BB Rk DL el b 168t wsing an
22,. wherein the speed information further

.claim
app"C@BprF‘?‘?ég' rdabl e speed information indicating an
applicability of the maxi num mninum basic, and

predet erm ned recordi ng speeds to record the data

using an applicable recordi ng speed.

28. The method of claim 22, wherein the speed
information further comprises a recordable speed information indicating

whethera specific recording speed is applicable.

29. The method of claim 28, wherein the recordable speed

._information indicates the each recording speed in a bit position.

30. The method of claim 29, wherein the recordable

speed information is configured in a manner that a lower bit position is set to indicate

that a lower recording speed is applicable if a higher bit position is set to ihdicate that

‘a”hi,gher recording speed is applicable.

31. The method of claim 28, wherein the recordable speed



28. The nethod of claim 22, wherein the speed
information further conpriseS$4a recordabl e speed
informati on indicating whether a specific recording
speed is applicable. 29. The nmethod of c|aim 28,
wherein the recordable speed information indicates

the each recording speed in a bit position. 30. The
speed

: d claim? erein the recordabl e , )
inforl TR 135 o, oMo Ht ERTatng 1he aelabiinal sepdaciecsrding speed
th g sition. is set to indicate that a | ower recording
an ﬁ@é@cﬁ’@‘%ﬂ)ﬂ?‘?%mf‘émﬂ@“@-hi gher bit position is set to
indicate that a higher recording speed is applicable.
31. The nethod of claim 28, wherein the recordable
speed 54 information has a priority to determ ne the
apP.i cabi | i t4 oécafing fmediuetohaling apessbrdingaspbb8 information,
recordi ng speed information. 32. A recordi ng nmedi um

chardteringd dan rthaDiH PecoTaRRAspBEQTINRIrRMion SSHAPRSEESE! A8T information
in that the recording speed information conprises a

ndic . ti s . 1 c ding.
indicQii s MRXRAR ¥oRBrihg e, 20 Bed ISR tifiting @ minimum
' : Lid inforpation indicating a )
rec”%’f‘ggéﬁég% %‘E?ﬂf“eé@%ﬁﬁgep' difatigor oplssietsimined Hecording speed
. i mum, and _nm ni mum yecor di ng speed, and a fourth
differ %X‘%?'ﬁ’a‘thleo'ﬂax\“ﬁ‘m’@dﬁ AyniNyRJecording sgeag. apd adiowth information
indicag'he recordi ng medi um of claim 32, further conprising

ng|a,pasicirocendingspeed.ng speed paraneters to be used
to record data at the respective recordi ng speeds.

34. The recordi ng nmedi um of claim 32, wherein the

first to fourth
33. The recording medium of claim 32, further

comprising a plurality of recording speed parameters to be used to record data  at

the respective recording speeds.

34. The recording medium of claim 32, wherein the first to fourth

-information are included in a recording speed group.

35. The recording medium of claim 32, wherein the first to fourth

information are included in each layer of a muiti-layer optical recording medium.

36. The recording medium of claim 32, wherein the fourth

information includes at least two basic recording speeds.

37. The recording medium of claim 32, further comprising an



information are included in a recordi ng speed group.
35. The recording nedi um of &Faim 32, wherein the
first to fourth information are included in each
| ayer of a nmulti-layer optical recording nedium 36.
The recordi ng medi um of claim 32, wherein the fourth

i nformation includes at |east two basic recording
jumof claim32, further

ds. 37. The recordi
app'%%ﬁbﬁer Tesﬁoﬁéngr?@@d @Em%%&ﬁgglc@@agdmﬁjh%wiﬁc recording speed is
information indicating whether specific recording
appligg %d is applicable. 38. The recording nmedi um of
claim 37, wherein the applicable recording speed
i nformati on indicates applicability of each recording
speed in a bit position. 39. The recordi ng nmedi um of

cl3.m 38, whEnei recohtingapmdismblof clafRr 7 Navis@eas the applicable
information is configured in a manner that a |l ower bit

record&j 5pead iisfosmtib ihAREER Spplidaifty oSt rarSedhédd in a bit
applicable if a higher bit positioh is set to

positibAdi cate a hi gher recording speed is applicable. 40.
The recordi ng nmedi um of claim 32, further conprising

a wite strategy type information indicating a wite
strategy type applicable to a recording of data on
1. An optical disc conprising

t?& recordi ng nmedi um . . .
ar”1 east one recor di nd Neayesonging, irediumyof rclam 38, wherein the
. recordabl e area and a prerecorded area, wherein disc
applicggle regoriindoppeed daformatioppisr configured doraledamneiiatt Adower bit
.. prerecorded area per the recording |ayer and wherein
positian isl setdbiindicate 2 dnwedicprdipgespdent rapulicablednd Hgher bit position
plurality of wite strategi es associ ated

_is set to indicate a higher recording speed is applicable.

40. The recording medium of claim 32, further
comprising a write strategy type information indicating a write étrategy type appiicable

to a recording of data on the recording medium.

41. An optical disc comprising at least one recording layer pfovided
with a recordable area and a prerecorded area, wherein disc control information is
separately recorded within the prerecorded area per the recording layer and wherein
a plurality of recording speed information and a plurality of write strategies associated
with corresponding recording speeds are recorded within the disc control information,

and wherein one of the recording speed information is a basic recoding speed

- information.



wi th correspondi ng recordi ng speeds are recorded
within the disc control infofPfmation, and wherein one
of the recording speed information is a basic recoding
speed information. 56 42. The optical disc of claim
41, wherein the recording speed information include
maxi mum and mi ni mum recordi ng speed i nformati on

a icable to the optigcal disc, ,43. The optical disc
paél aim 42 wher ei g tﬁs e qtigrlifiss Ofsﬁé‘ﬁﬂpﬂwf‘ﬁhﬁ'ﬁm e recording

I ncl pde one internediate recording speed
Spe‘f’%f'ﬂﬁ‘?‘é‘@ '8 'ﬂcﬁ&?%dﬂﬁﬁ'@“% ARE ePviRigIU ereasedingi sgeed  information
speed between the maxi mum and m ni nrum recording

applgﬁé&js kpie eplital dige.t he optical disc. 44. The optical
di sc of claim41l, wherein the optical disc is a
recordabl e Blu-ray disc. 45. The optical disc of claim
41, wherein the optical disc is a recordable DVD. 46.

Adapt i cal di sc recor diH opBédIasis€ SRR A9, W‘Feréﬁeﬁr%arecording

of: reading disc control information witten wt

speeﬂ&ﬂﬂﬁﬁiﬁrﬂh RCRAIOLt It AR lrﬁé’rlr?éjdfﬁﬁe b ngf V\ﬁ%@ information

plurality of recording speed Information an

g fitt orre ondln

indicZfid B0 hSrmEARRE TbHtiG rmreiss BeBar SRS Martny: pad; minimum
eC|d|n there eed to be applledtothe

recorg |35Rp|8§‘ Fee F‘? h%o?@aéd'ﬁﬂ urality of the
stored speed information and the wite strategies; and
performng a recording at the decided recording speed.

44, The optical disc of claim 41, wherein the optical disc

is a recordable Blu-ray disc.

45. The optical disc of claim 41, wherein the optical disc

is a recordable DVD.

46. An optical disc recording method comprising the steps of:

reading disc control information written within a management area of the
optical disc and storing a plurality of recording speed information and write strategies
respectively fitting corresponding recording speeds within the disc control

information;

deciding the recording speed to be applied to the optical disc by referring to a
plurality of the stored speed information and the write strategies; and

performing a recording at the decided recording speed.



57 47. The optical disc recording nmethod of claim 46,
wherein a plurality of the rédording speed information
i nclude a basic (optimal) recording speed, an
appl i cabl e maxi mum recordi ng speed, an applicable

m ni mum recordi ng speed, and an internedi ate
recordi ng speed different fromthe maxi nrum and m ni nrum

regording speeds...48.,. The optical disc recording . .
reffod of cf AR OPHCa)HisPBRORRS Tetbaf @ siaimeAs, Wherein a pluraliy
a_i nner circunference of the optical

I

erforned on a Cireg ( [
of thi fecording, sPgpg| infefmationyinglydama basicd{anjinegle agcomiing speed, an

The optical disc recording nethod of claim47, wherein
applicable maxinbm teqosdingr $reeth droapalicaike eninghucurdcerdingespeed, and
_of the optical disc at the applicable maxi num
an interwediateyrenoedidg spedTdiffenpitifiah the seaxiewen @ntdnihbatrecording
of claim47, wherein the recording is perforned
specdsf ween the inner and outer circunferences of the
optical disc at the internedi ate recordi ng speed. 51.
The optical disc recording nmethod of claim46, wherein
the wite strategies include wite strategy types and

S accor sy ARt TrcblfindREMR i "Bk, 47, wherein the

speed accordi ng
type. 52, An aratus for recording or reproduci )
recordils Q¥Tigrmad N 2n InBigk pEcHMiRTeRce ehii pbfiva) dissat fe applicable
.. pickup unit reading or witing data ; and a controller
mini feepndingyspeedcording in a manner of controlling the
pi ckup unit to

49. The optical disc recording method of claim 47, wherein the
recording is performed on an outer circumference of the optical disc at the applicable

maximum recording speed.

50. The optical disc recording method of claim 47, wherein the

recording is performed between the inner and outer circumferences of the optical disc

at the intermediate recording speed.

51. The optical disc recording method of claim 46, wherein the write
strategies include write strategy types and wherein data is recorded at the decided

recording speed according to the corresponding write strategy type.

52. An apparatus for recording or reproducing data on or from an

optical disc, comprising:



read disc control information recorded within a
managenent area of an optica 8disc, the disc control
i nformation including a recording speed informtion,
the recording speed information including a maximm
recordi ng speed information, a m ninmum recording

speed information, a basic recording speed
eed i nformation

i nf, QL ' L 'S
di %%é@rﬂ BlFilt B%ﬁ'ﬁig%t'ﬂgﬁfagﬂd Ani mum r ecor di ng speed
i nfor n?ti on %&ecli_di ngr a recording speed fromthe ) )
r e@ FPHMRYCS ARG B REEIANS iy A MABNSk akepniraling teipickup unit to
c(gint rolling the recording based on the deci ded
read, disg conig! ¥fenatiasrecprded withiatraumaragemsnnagea of an optical disc,
wherein the disc control infornmation further includes
the disargondrod tinfaregiiomdsdudinged nsicording esprard ef@omationy the recording
recording speeds, the controller controls the _
speededomatiprbynaksding 4 reaxiidre &dordiAgYspeass AFbAhEHoM Bhminimum
the decided recordi ng speed. 54. The apparatus of
recordir®j Bp&&d iMfoemeationt Betis ¢ ' {50! '
fu@t Egr i ncl udes a recogda%f@ﬂgﬁpdéggélaér'}?%r rra?ﬁg"r]} ?d:)redetermmed
speed NMH - : Cigfl C di ng, speed is ,
poed DGR <ffiefont FOSF the “mebdifBh” 1Y FBEGRUIT gecqting speed
. . .1he recordabl e speed | nformation. 55. .
inforr iR R, (B 4ind Speertrom g Repring Shead information for the
r.ecor di ng H_eﬁil unb conprising: generating control
recordifg,?Re CPEIOInE the FesyrindBasedt en dina gecidedsegerding speed.
on/fromthe recordi ng nedium wherein the control
information includes a first speed 59 infornation
i ndi cati ng a maxi mrum recordi ng speed, a second speed
i$3.ormation indicatiThe apparatuslaf cRear sk NghsRAe the st control
_ a third speed information indicating one or nore
informadiohc fureieer fcniiewPee daite WBRARIGY HRSotiBidd Wit aHe corresponding
information represents
recording speeds, the controller controls the recording by using the write strategy

associated with the decided recording speed.

54, The apparatus of claim 52, wherein the disc control information
further includes a recordable speed information to indicate whether a specific

recording speed is applicable, the controller decides the recording speed based on

the recordable speed information.

55. A method for recording control information on a recording medium,

comprising:

generating control information for controlliing recording/reproducing data

on/from the recording medium, wherein the control information includes a first speed



whet her each of the basic recording speeds are
applicable to the recording #8di um or not; and
recording the control information on a specific area

of the recording nmedium 56. An apparatus for
recording control information on a recording nedium

conprising: a controller for generating control
ti.on.to contr.ol recording/reproduci ng data

ol RID AR o ARPHEUR eGP BHas. 1 heSamd spoed informaion

. . information includes a first speed information

Indiqaligg & MIRENUMHREPHIRY ISRestdiang a phisd spaed deformatipedadicating one
i nformation indicating a mninmmrecording speed, and

or Wrﬁhbaﬁlcsiﬁ@@mmfm&migs,dwhei‘aitdithet thirg epecdrinfarmation represents
basi ¢ recordi ng speeds, wherein the third speed

whethef eachtdfdhe basin esmtimgndysdduy a%ﬁgb[ﬁl@ﬁamdﬂﬁ) B8 récording medium
recordi ng speeds are applicable to the recording

or noteshdm or not; and a pick-up unit for recording the
control information on a specific area of the

I SEE6 i tHEs! i : i aedi ising.  a_ .
o LN IO oA S 4 SPEaE G b BREFsRi g Medium.
nore managenent areas configured to record contro
informati on, wherein the control information includes

abirst speed informatjon indicating a  maxi num )
r 88or di ng 5PeBBPaLAUS JORresREdIRg| fRFhainfeiImatian «ut iangecording
a mninmm 60 recording speed, and a third speed

mediyms ePMRIPHE: | ndi cating one or nore basic recording
speeds, wherein the third speed information represents

whgondollentr generating bastrol infomnatiorgteseestes racerding/reproducing
applicable to the recordi ng nmedi umor not.
data on/from the recording medium, wherein the control information includes a first
speed information indicating a maximum recording speed, a second speed
information indicating a minimum recording speed, and a third speed information
indicating one or more basic recording speeds, wherein the third speed information
represents whether each of the basic recording speeds are applicable to the

recording medium or not; and

a pick-up unit for recording the contro! information on a specific area of the

recording medium.

57. A recording medium comprising:
a data area configured to record user data; and

one or more management areas configured to record control information,
wherein the control information includes a first speed information indicating a

maximum recording speed, a second speed information indicating a minimum



58. A nethod for recording data on a recordi ng nmedi um
conprising: reading control ®nformation fromthe
recordi ng medi um wherein the control infornmation
includes a first speed information indicating a
maxi mum r ecordi ng speed, a second speed information
indicating a mninmumrecordi ng speed, and a third
d ..i.nf.or ion.indicating.,one or nore basic .
recqHdiig &*Pﬁ%as,p b iy 5PSed hBomRalipn, Jadigating eareen gRore basic
repr esent et her each of the basic recording speeds
recoé&ﬁ‘ga?y%?‘?‘%a%r@@ the, dhird spregdnigformation @prﬁmgntsgmhether each of
reqording.the data on the recordi ng nmedi um accordi ng
the hagic reepidingrgnands arefanalisablsnto the. resordimpareatiurs dratot.
recording data on a recording nedium conprising: a
pi ck-up unit for reading control information fromthe
recordi ng medium wherein the control infornmation
| ng8.udes A mathbd $ereedordihg'daé bAh rrdiAG MEdiBim, comprising:
maxi mum r ecordi ng speed, a second speed | nformtion

| Ndadrg BEnRoiMnfbidlon GoR %Qgre§8§ﬁlﬁ%rngg g@},é\;}hépein the control

speed information indicating one o0
inf ' [ third speed information.
inforh 880 Hicluet 8 BF s BEL R Ml BB bl Geidio speed,

ldi.cable to.the recording nediumor not; and a .

a secdnf sHd PRI BAtoR pAIGRIING § MG FREQSFINGHPass, 2nd a third speed
. accordicpg to the read control infornation.
information Indicating one or more basic recording speeds, wherein the third speed
information represents whether each of the basic recording speeds are applicable to
the recording medium or not; and |

recording the data on the recording medium according the read control

information.

59. An apparatus for recording data on a recording medium,
comprising:

a pick-up unit for reading control information from the recording. medium,
wherein the control information includes a first speed information indicating a
~maximum recording speed, a second speed information indicating va minimum
recording speed, and a third speed information indicating one or more basic
recording speeds, wherein the third speed information represents whether each of
the basic recording speeds are applicable to the recording medium or not: and

a controller for controlling recording of the data according to the read control

information.



