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WD 2005/ 017889 PCT/ KR2004/ 001550 Recordi ng nmedi um
Met hod of Configuring Control Information Thereof,

i and/ or Reproduci ng Method Using th

Wan ﬁ&‘gg%?at us Thereof 5 Technical Field The g)r esen 004/001550

invention relates to a nethod of recording a contro
information on recording nedi um_such as a recordabl e
optical disc having BRC9EH&T #r%®eor di ng | ayer, and
more 10 particularly, to a nmethod in which witing
s pe ke thech ofa Coad igawd ngr Coatrel alrfyrpattort Breree s,
included in the disc control information. Also, this
i nvVRatooding| andsot oRepredurtichg Me thedodiing ¢he Same,
reproduci ng data on or fromthe recordi ng nedi um
using the witing sfeeabgarutin@rebs Background Art
A high density optical recordi ng nedium known as
HD-DVD, is wdely used to record and store
hi gh-definition video data |arge anount program data,

T fobi ok giigl ity audio data and so 20 on. The Blu-ray
ec%?s% represents next-generation HD-DVD technol ogy.

T | ogi cal specifications are now bejng establishe
The { SN0 B rarREPh (EFIOR 3 oR L HRCRPY. 1oh  esbiding

i ncl] udin standards are for the wite-once Blu-ray
contral( Bﬁ%@%‘ta@l MBBNWISCPE A18Tr BRAL AR SURity-#ayadirgeordable

known as the ix-speed BD- RE and now bei ng di scussed,
optigppll dise derpndg beé wedstiBDORE recording layer, and more
particularly, to a method in which writing speed information
and write strategy parameters are included in the disc control
information. Also, this invention relates 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

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

technology.

Technological specifications are ndw being established for the
global standardization of the Blu-ray dise, including
standards are for the write-once Blu-ray disc(BD-WO).
Meanwhile, a rewritable Blu-ray disc; known as the lx;speed

BD-RE and now being discussed, should be compatible with BD-RE
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2 WD 2005/017889 PCT/ KR2002/ 001550 di scs expected to
have higher witing speeds, i.e., the 2x- speed BD RE

woodAfiy9d. BD- WO specifications for high wigd 004/001550
speed are also in progress. Efficient solutions tor

coping with the high witing speed of a high-density
, optical disc are 5 urgently needed, and tge .
315880 SHRACHE O CBANEI (LHRET Mt G ien SR edfiut das - the 2x-
con%atibility. Di scl osure of Invention, Accordi ngly L
speefle BRrBEeand heyendon BY-HPr speeafieabicept ferl Righ writing
di sc control information recordi ng nethod that
spesdbstant adkdy inohviegessone BELavienpr clolevpd othge for coping
limtations and disadvantages of the related art. An
withbiBet hobht heipiagesbekedv et cohibR-tenpi byi dptacadt Hddc are
of recording disc control information as specified
urgbRE Oy MehéOfled 15 LR I @$RONEHAH: £ Podt K alddafished should
witing speeds, by which witing speed information is

ensbgglm ggainc ag@ﬁf_ trol information so that the
recordi ng an eprodh0| g of an optical disc can be

performed based on prerecorded disc information. 20
Anot her object of the present invention is to provide
. a_data structure for configuring disc contro

DischPSPRAL PHNTPYEREHRR obj ect of the present invention

is to provide a method of recording, in a specific .
Accardingtyanthpt inesadits cinerlilon oh® r SLreAE6ENEG ot optical

corresponding to a plurality of witing 25 speeds, by
disehiccintinaflor imf dxmatfoon i méicoatiing apphicdabihal y sofosga@tially
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 writing speeds, by which
writing speed information is included in the disc control
information so that the recording and reproducing of an
optical disc can be performed based -on prerecorded disc
information.
Another object of the present invention is to provide a data
structure for configuring disc control information.
Another object of the present invention is to provide a method
of recording, in a specific area of an optical disc, disc

control information corresponding to a plurality of writing

speeds, by which information for indicating applicability of a
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WO 2005/ 017889 PCT/ KR2004/ 081550 specific witing
speed per recording |layer is recorded, to provide
npatibility between |ike-based disc
W%Wézﬁgbj ect of the present invention is t%dp}%@gtgomssu
a recording and reproduci ng nmethod and appar at us
thereof, by 5 which user data can be recorded on and
spe¢ipfoducdbingomreed opetcareapsdingi nkpyer d€orgReprded, to
di sc control information. Additional advantages,
prowobje ot uzdn ehogettuirds idfy theewerreritilon-basidd ddescset[0143] .
forth, in part in the description which foll ow and
Anotempardbjeidtl becorreappaegsahtt oihhreseibavihg adli padvide a
skill in 10 the art upon exam nation of the follow ng
recOFIIRY Badl efédﬁfgduéiﬂ@ REAdd L e Qfa t BBphPYENET OtheddlSr, by
obj ectives and ot her advantages of the invention may
whi&? {lgg.ll‘.‘l Zcﬁ?caﬁngaﬂt t@én% dtefgleoﬁ.t r#ﬁ&“&%grognced from an

particul arTy pornted out 1n e Wwitten Scription
and, cl.ai ns_hereof as wel s,.the appended draw_ngs. 15
ot R Gt B e @ s o Tt o S Mg o
accordance with the purpose of the invention, as ,
Add%ﬁﬂﬂﬂﬁ%ﬁﬁ@ﬁﬁpt%ﬁ%ﬁmﬂ9ba%§E?ibéEQuﬁ%ﬁqﬁr¢%1%%th@uﬂPﬂ&ntlon
disc.control information within a managenent area -
wilbfbarsaiptiasdih dimcparhcindibhg desceaptionevwbichpifellows and
recordi ng layers, a nethod of 20 recording the disc
in marit rvalll rfeorowed | ppafenthetopthoak Hiavdngaordidary s&ill in
the present invention includes the steps of providing
the t het aipboasix At ish COBt tle | AEGDISFMIMGN oW Wiy bHE learned
managenent area, the disc control information provided
froRChbraBPRLECabE € Md 1iRY8REEA .10 gaeh gfjLBEidbs! €A/ other
one or nore 25 recording |ayers and recordi ng

adva%ﬂ%léje%ab £ Eﬁ%orﬁ@%i?%oﬁr? dmajynfboé l’r@%lﬁggz%t Iyrﬂi tQ@tained by

control I'nfor ma
the structure particulaxrly pointed out in the written
description and claims hereof as well as the appended drawings.
To achieve these objects and other advantages and in

accordance with the purpose of the invention, as embodied and

broadly described herein, in configuring disc control

information within a management area -of an optical disc

including at least one or more recording layers, a method of

recording the disc control information of the optical disc

‘according to the present invention includes the steps of

providing the at least one disc control information within the
management area, the disc contrel information provided per
applicable writing speed to each of the at least one or more
recording layers and recording applicable recording speed

information within the disc control information.
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4 WD 2005/017889 PCT/ KR2004/ 001550 I n anot her aspect
of the present invention, a data structure for

‘qug ipg recordable speed information is KR
cha?sg@%égrgi zed in that the recordabl e speed PCT 004/001550

i nformati on includes a respective recording speed
flag to indicate whether a corresponding speed 5 is

In appeileb| aspechofandhe norésenta inventipeedaf G optructure
fist recording speed |ower than a second recording

forspirdicstiey trecdielaidpe nterdd ohnfosesiondn speedchbageterized
for the second recording speed. In another aspect of

in tfleatprigsented sv@atl @ Ngpedreinfuk it ick) Ieeoidifith daddpective
on an optical recording nmediumincludes the step of

red SKOHY beRead 4NTQ8 NBLAQL QN yheHIRG Td e R8s Mnd N8y epeed
optical recording nedium wherein the speed -

is HHggr:i{E%\tﬂl%n.of %ﬂj%g'?%g}r{ e&%et(:tai \ﬁJS%C%’IPdéé@ %l%leqegfor a fist

0 I'ndi cate wh a corresponding spe
appl.icable o ot and wherein a first 15,6 speed fla
reRiRips Al ikt motaphen Pover  FanoadiBlongeed s set to
recordi ng speed is set._to be dependent on a second .
be drpanpdaily oRof SREREL omeadecorad nEeEpEbs. 9r Kbt FRFording

aspect of the present invention, a nmethod of
spaegcor di ng/ repr oduci ng data on/from an opti cal

recordi ng medium 20 includes the steps of reading )
In speethenf coaspétbon 6f omle speeisknt ateaentibhe optimathod of

recordi ng nmedi um wherein the speed information

redo@lingesdac 4 espechhVergteeandi A8csP@Rey f @i includes the
i ndi.cate whether a correspondi ng speed is applicable

e et 08 L shosonss L3 bkedsiotes ot oo
optk%aiet:Jé%é%%iggpeq%ggguéyl wherein the speed information
includes a respective recording speed flag to indicate whether
a corresponding speed is applicable or not and wherein a first
speed flag for a fist recording speed lower than a second
recording speed is set to be dependent on a second speed flag
for the second regording speed.

In another aspect of the present invention, a method of
recording/reproducing data on/from an optical recording medium
includes the steps of reading speed information from a
specific area of the optical recording medium wherein the
speed information includes a regpective recording speed flag
to indicate whether a corresponding speed is applicable or not
and wherein a first speed flag for a fist recording speed

lower than a second recording speed is set to be dependent on

a second speed flag for the second recording speed and
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a second speed flag for thessecond recordi ng speed and
5 WD 2005/017889 PCT/ KR2004/ 001550 recordi ng the data

wWo odsiRigh data area of the optical recordi nq,dmm/ 01550

based on the read speed information. In another "aspec
of the present invention, a recording nmedium having
speed information is characterized in that the speed
recgrdingr nelte ordatR| WRies & rmesipectdaké r @geedi 9§ spded optical
flag to indicate whether a correspondi ng speed is
recapping ahediwn baged arnl tihe tiestd @pfeiads tindpewd tiiloag f or
a fist recording speed I|ower than a second recording
In apethet saspéct cobetlepemdenhtoinvanseéeandaspeedriiag medium
for the second recording speed. 10 In another aspect

hav9hgt BeeBHESRMormMENd ORs AhARIHLEA) AUSCini RELRIEH AL speed
| east "one recording |layer provided with a recordable -

ine8ffg A% aJAGRI ”%‘d&%@?%@?i% PLELSESL S5 a@feee% flag to
erein disc control intformation i's Separate

._.tecorde (thin the prerecorded ar er the,

1na} G (FRethelm (HEREPERChS  doperh ot o bB0draPhg oF not
speed_informatjon and wite strategy information_,

andad@ordidy fo HCBY r EOFEAdi MPpGw FPING: spééd afecording speed
recorded within the disc control information. In

lowgnotivr aspeerndf relyorgiagespepayvdnmt st b bpt fepgndent on
disc recording nethod includes the steps of if an

a sepindapatdsdlaz) favitig atedomdstreapediacosgicrd .| ayer
is | oaded, reading disc control information witten

In WhbbBhera dsergensnt tdkedpdsdhie iQptheabndi $& PBSrical disc
witing speed and reading to store applicable

incl @& ding spegdei nbeemation, L8 egr dad .t hif-thes i sGrith  a

control infornation each and w'ite strategy
recéfﬁéﬁl@téf@aféﬁﬁl 9 1aecording—disabled or prerecorded area,

wherein disc control information is separately recorded within
the prerecorded area per the recording layer and wherein
applicable recording gpeed information and write strategy
information according to a corresponding writing speed are
recorded within the disc control information.

In another aspect of the present invention, an optical disc
recording method includes the steps of if an optical disc
having at least one recording layer i.s loaded, reading disc

contrel information written within a management area of the

optical disc per writing speed and reading to store applicable

. recording speed information recorded within the disc control

information each and write strategy information fitting a

~corresponding writing speed, deciding the writing speed of the

corresponding recording layer by referring to the stored speed
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25 corresponding witing speed, deciding the witing
speed of the corresponding recording | ayer by

W bidg to the stored speed 6 WO 2005/017
9‘3%@%04/ 001550 information and wite st ratai)?::gylﬂu094"001550

i nformati on, and perform ng recording at the decided
writing speed I n anot her aspect of the present

| infioxpakipen, and optiteal sdiretegvecondopmaybatk appér dpesforming

includes a control unit delivering a 5 recording
recogripgdatintha decbded phaybink speedr ecei ving the
recordi ng conmand, the record playback unit perform ng
In GandteRf dhggett) afnMeaslker pebsefaadiing editS®rr,0ndfioloptical disc
information recorded within a nmanagenent area of an

rec%&ﬁ'@@bggbéﬁ BBbar¥tiki REc3pARE, ar%%ﬁﬂﬂbﬂ‘hﬁﬂﬁ”é@llverlng a
appl icabl e recording speed 10 information recorded

recw;fzrag;ggy o ormaggat rol fe%fw%igg?&@ﬁh And %F%%mg the

I on recor ervvor Ing w

recsaééﬁéﬁ?ggﬁr'ﬁ%%& es) %ﬁﬁ@ E ort P or By r ILFETTERS 3

t he read |nfornat|o and_.perfaqrm ng recordlng at
recP‘h’élﬂﬂcﬁdédare%’f”a?ﬁg 5 §5cHag | fipg (goperol Information

under stood that both the foregO|ng gener a
recgededi pritgiimna t hanggbnent ngade? aidfed adesopipeadn dfsc per
the present invention are exenplary and -expl anatory
writhdgarspeadit emdedihg providedaur bbel iexpllanatéoording speed
the invention as 20 clainmed. Brief Description of

infOraMLDgs Theoagea@paRKiAY tHaaVi1\GSs, c¥ht eBlane fidiaudesd each
to provide a further understanding of the invention

andafdi BECsLPERERP! 8hedrhltion recorded by interworking with a

corresponding writing speed, deciding a recording speed of a

corresponding recording layer by referring to the read

information, and performing recording at the decided recording

speed.

It 1s to be understood that both the foregoing general

description and the following detailed dJdescription of the

"present invention are exemplary and -explanatory and are

intended to provide further explanation of the invention as

~claimed.

Brief Description of Drawings

- The accompanying drawings, which are included to provide a

further understanding of the invention and are incorporated in
and constitute a part of this application, illustrate

embodiment (s) of the invention and together with the
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25 and constitute a part of 7this application,
illustrate enbodi nent(s) of the invention and together
wd Jobs/d1hge 7 WO 2005/ 017889 PCT/ MD04/ 001550 degelikRidoPhh1sso

serve to explain the principle of the invention. n

the drawings: FIG 1 is a diagramof a single-Iayer

disc applicable to the present invention; 5 FIG 2 is
desgriphgonmsefrve dual ekpyeinditde gppliciagble ¢6 the invention.

present invention; FIG 3 is a diagramof a nmanagenent

'In sheadwheieggdisc control information of the present

invention is recorded, in which a format of recording

FIelnNe disCyi pigpPRhi OF i @ikord espandi dgsc 18pgliedabSe to th
schenaticallyéshomn; FIGS}%%g to 4D aresdiaggans of © ©

dise i ptok Lon recorded according to a first
Preen%od#nentgﬁ%ﬁthe present invention; FIGS 5A to SC

are di agrans, of_ di sc_.i nfor ion recar.ded _accordin
FI67 o % L8 OB T et br LR S ESeneloRy O SR to the
FI GS.,6A to, 6E are diagranms of disc information
Presetbr HaUPatedi ding to a third embodi nent of the
present invention; FIGS. 7A and 7B are di agrams of
FIGdi $c 35far faB0eRY or detanggepettnguas awheyet Hisc control
enbodi nent of the present invention; and FIG 8 is a
infotwekicn agfaralef preopti cahvdnstoneder dtangpmadet] 20in which a
reproduci ng apparatus using disc control infornmation
Forageold Neecdiife RheseMsd nyaAbi-pAtiBastide ddresponding

Carrying Qut the Invention Reference will now be made

areénigeééﬁémé€&é$ﬁﬂ§”éﬁéWﬁ?d

FIGS. 4A to 4D are diagrams of disc information xecorded
according to a first embodiment qf the present invention;

FIGS. 5A to 5C are diagrams of disc information recorded
according to a second embodiment of the present invention;
FIGS. 6A to 6B are diagrams of disc information recorded
according to a third embodiment of the present invention;

FIGS. 7A and 7B are diagrams of disc information recorded
according to a fourth embodiment of the present invention; and
FIG. 8 is a block diagram of an optical disc recording and

reproducing apparatus using disc control information according

to the present invention.

Best Mode for Carrying Out the Invention
Reference will now be made in detail to the preferred
embodiments of the present invention, examples of which are

illustrated in the accompanying drawings. Wherever possible,
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25 enbodi nents of the preseBt invention, exanples of
"which are illustrated in the acconpanyi ng draw ngs.
wihBssRM @fgo POSSi bl e, 8 WD 2005/ 017889 PCT/ KR2QR4/:805h6 1&m

the sane reference nunbers will be used throughout t
drawm ngs to refer to the sane or |like parts. A Blu- ray
disc is taken as an exanple of an optical disc

theaceamd ngefertdmeepr esmiterisny entlilon beYetysadhe Womegptout the
of the 5 present invention, characterized in an

dra@ftiggakodire€cha¥bnghkt 52l S6r COIkS Obattd Or mati on
recorded thereon, is applicable to DVD RAM DVD-RM/

, 1 DVI ndgsim | c
S i e R e

e term nol ogy used h is well known for
P er bee 0 b '
accggp inlomle PEIS P78 ERL i MR Bl W& on&;{%@%? of the
n derstoqQd with the intended nean
pre@@ AOVETY 1LY U SEFTBY CeRd 28 p T At ©P Q&r?p‘% giaving its
the "disc control information"” of a disc is recorded
disicn gemfrer} f iadoamasion erecqrded okbBgbrenar éf ofPPhécable to
di sc or a prerecorded area (sonetines known as an
DVDeRBHs sBUD1BWar BYP+RW, WBVOhR nelpViP 8kt ured siniblds such discs.
recorded and where no further recording is possible),
aAltapdghnaiheleseirfiooidyiyonissbceesaty fiy whelpllkaydbackfor the
of a recorded disc. Disc control information is

mos@:a|ﬂa§@ " Howfe | T ARdTEkA 90" b8EN " BhoskA b? @heORpdiQcant, such
BI -ray dISC technol ogy but is typically referred to

" f i ory n" or

incERBLy! &@%ﬁ? B G et M nchadyn gl ke une Spiscant.

physi cal format information. , ,
For éxample, the T"disc control information' of a disc is

recorded in a specified area, 1l.e., a recordable area of the
disc or a prerecorded area (sometimes known as an embossed

area, in which menufacturer data is recorded and where no

_ further recording is possible), and includes information

necessary for the playback of a recorded disc. Disc control

information is called "disc information"® or "DI"™ in relation

to Blu-ray disc technology .but is typically referred to as
"physical £ormat information" for DVD-RAM, DVD-RW, DVD+RW,
DVD-R, and DVD+R discs. Hence, it should be apparent that the
technical background of the present invention 1is equally
applicable to physical format information.

Moreover, the disc information according to the present

invention is recorded as an unspecified unit of information,
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Mor eover, the disc informatBon according to the
present 25 invention is recorded as an unspecified
welobs/flsgonf or mati on, 9 WD 2005/017889 PCT/KR2004/001550
PCT/ KR2004/ 001550 whi ch may be counted, for eé%np e,
as a first or second information. FIGS. 1 and 2
illustrate the structure of optical discs according
whidél tiwey plesenbunbednt i for icxanpleh aay racdiidai eor5 second
optical disc may be applicable to the present
infoRMSPLHRN. The recordabl e disc may be, for exanple, a
rewitable optical disc or a wite-once optical disc.
prefef ofrifint e Fli@lét%trhl:lausﬁﬁé‘t | NG 3R T GAl dhbsecal discs
aving one recording layer, a lead-in areais
ac:c%{”cg:}_/rllde%oastﬁe Qggggﬁntinv]e%téir 2 Ol a@\l;\l/'fiigﬂerany recordable

ITcunt erencé area of an optica ‘di’'sc, ereas "a

| ead-Qut area is provided.as a nagenent area on_an
opt it br AePFo e B APRISATIE (e iR ROFo iR GcL AT g  The
inner_ circunference area, a pre-recorded area and, a )
recordrblabfiésgomay wppt ef BRCEX2EPEA, af eTPVELFARYS optical disc
separately. In BD-RE and BD-WO 15 technol ogy, the
or areriecornied epiiadls didd.ed the PIC area, where
permanent information and control data is recorded,
Ref@ngingli 86 imTAr mat i Ohlustr@Echigleani pptieakl Cigedaving one
data area is nade up of a user data area where user-
rec88lifnd S 16§eer, ded aBdy-iAnakeand PUHLHVEREE € adl easnbhAgement
and A, which are used in the 20 repl acenent of the
are%.at&l()far? defRql | \égr?ﬁﬁﬁeréﬂcéheaf@ée S an BBpWDcal disc,
i sC, a tenporary detect nmanagenment area (TDVA) is
rovided for recording informttion_ of n r
wheBLlE: 8 TendratEnghen TePramrd Taneclalfofint fued on an

I'S unnecessa
case ,of BD RE di scs, , . \
outer circumference area of the optical disc. In the inner

_circumference area, a pre-recorded area and a rewritable (or

write-once) area are provided separately. 1In BD-RE and BD-WO

technology, the pre-recorded area is called the PIC area,

_ where permanent information and control data is recorded, and

disc information is recorded in the PIC area. A data area 1s
made up of a user data area where user  data is recorded and
inner and outer spare areas ISA and OSA, 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) 1is
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
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whi ch have a correspondi ng #) ea desi gnated as
reserved. 25 The present invention intends to provide
wo 208di9ge0f recording disc information (D) |
control i1nformation required for 10 WD 2005/ gg%%&mmuﬁo
PCT/ KR2004/ 001550 recordi ng and/ or reproducing of a
disc in a pre-recorded or recordable are. It is

rec@pfiah@ntaridyalr arépeotde gy merhed disthdn ps eptecpedorded or

area is differently applied to each kind of disc. in
recbb8abPsCapt . BDIBElénQPEQr@Qtdtﬁﬁﬁ at %d%&%lh Hel®ed in the
area is 5 the PIC area recorded using a bi-phased

prehfg@oéaeg&& 1Y g g&&cﬂtﬁﬁgggmgw %ucc..egclﬁ%%s&' B gisc.

to a speci |c BT a to ach|re t

formati o | I S._an cal di sc

1 b6 reRBE PR A7 %anaai S St Y e Hetoat2d Bea 10
circunference area of _the disc has_a 10 |lead-in

thefj PIE r &¢6Hadi nEEFayeed ( LE§ERI 0) acoMHedididicng l%lcﬁha 'trdquency
| ead-out of a second recording |ayer (Layer 1).

moduhiged asdgnadnerPprodpesd i scppuditgd tion @a@@emlfttﬁe playback
| ead-in and | ead-out areas., and the sane disc

meth@dprM@ta@quiserEherdEﬂciinfmmmaﬁadh.area. 15 FIG 3
illustrates a PIC area formatted according to the

FIGPresenfliupmeridan. dh epifikglri agsthehdirsg i nherimatdeedrding
of the PIC area of a BD-RE or BD-WO di sc, the m ni num

Lay&£60r g ngh Ukt ani 3r0Re %llﬁ%r%hﬁlferéﬂéecla&}%heﬁ% the disc has a
constltute one fragnment as one upper record unit, and

leacﬁI Vr? EEa%”‘ﬂxssr{T%chP%{Sﬁ félfr on?ﬂﬁg@% QPS%orresPonding to

Or matiron I's recor uster o
fragnment | FO. The di.sc forna I I
a 1%%0%%& e atoHaT RcoTaity et el ho Dol 03 his case,

permtted by the , .
one PIC area is provided in each of the lead-in and lead-out

areas, and the same disc information is recorded in each PIC

area.

FIG. 3 illustrates a PIC area formatted according to 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.
Digc information is recorded in a fronﬁ head cluster -of a
first fragment IF0. The disc information is plurally recorded
per recording layver 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 disc information, the same contents of the disc
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correspondi ng optical disc.1®One disc information
i ncludes 112 bytes, sonetines referred to as a D
%0 cope with a 25 loss of disc infor T90R2
wg);ne clgéngtgents of the disc 11 WD 2005/ 017883% dolfosso
PCT/ KR2004/ 001550 i nformati on are repeatedly recorded
in each front head cluster of the remainder of the
infébraghtohsarkntepratiedhyr epeeséadi hg thehcdrpespbedidngluster
recording layer, information representing recording

of ¥BbOgkiyinasd ¥Eitlee FladudraisLgy information
corresponding to the recording velocity are included

j el di 0 Su gan
Infbf’mﬁéﬁg 13 ecor dﬂ'ﬂg} @ £8-1-8§ &E@Hﬁe fé:ordlng layer,

ati T zed i'ng an reproduc ng t opti cal
prov i.de qptimal | _
lnfgr@%Falng | SRS TR pet F8§§% Qn -?&fé? §y10 W%Fd write,

di sc information of the resent vention is
strahap¥c LAl IRt iR provTed] ‘ﬁ‘ﬁ&‘? s oFarfgiing velocity

velocity information supported by the dISC and X
areas%@mi/ Wi eacht rgkaqyinheErabiPBn, awrh ndpEormation is

specifically, in providing specific recording velocity

'utlﬁmppdrtgd frerowdihgr eont draprodyeingndlessoptared disc, to

wite 15 strategy information-via a specified nethod
protrofedicges nyvi fAgeard hdgir abweky gferr ecordiding ayienser Thed per
specific configuration of the disc information is for

rec@rdi%g t@Vodigg, which may differ fromthe
configuration of a DVD based disc. Specifically, the

The 8¢9E9L5 06Dl 10 H”Bff ?fle P%Qs@hﬁeﬁfﬁé‘eﬁti‘on' ?le%a@étc%%rlzed

or eqUI val ent. configuring t di sc i nfor mat | on
gme - record ng nf
in Rnrﬂ% tlngesgglelﬁéc ecg)éﬁ_ﬁo vgigrf::rr.r{é 9 'fatr L3 oy esuzpported

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 layers.

The specific configuration of the dise information is for a
Blu-ray disc, which may differ from the configuration of a

DVD-based disc. Specifically, the recording DI volume for a

" Blu-ray disc is 112 bytes or equivalent. By configuring 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.

FIGS. 4A to 4D are diagrams of recording disc¢ information

.according to a first of four embodiments of the present
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the wite strategy configuregtion may differ per
recording velocity. 25 FIGS. 4A to 4D are di agrans of
i disc information according to a fi
v %ﬁg@gdi ments of the present 12 WD 2005/ mgggoommsso

PCT/ KR2004/ 001550 i nvention, in which applicable

witing speed information is recorded. To acquire
invé&hston Nf GnTayh DEh asepdiiated ew Wit tirgpespéed Wmifiommgtion is

speed of an intended specific recording |layer froma
recBldL@l ity 5 of existing disc information, all the

disc 1 nformati on should be read, which is tine

consun ng. Fok i ' re: i our F NG44
ro AERRIE ol bRtCThArTSy BablEhtel] fLy U opBeRE A Miniting

recordi ng,l ayer, .a total..of 32 disc inf [ r .
SPEﬁgeaEd?nAlnFéBS?éeFPF%&F&SUESFOfﬁf%E g?yéﬁg%*%ﬂs%ag%Hrallty

all 32 disc 10 i nformation gggrever . val ue_of the hould
of grdetingoffELi dmiEMatHER sFed fihe RS ALY et OAn o

witing speed is needed. Hence, the present inventjon
be ireadhamhdthr iised ine | grMeRMRE di Kor ARG e Wi Ehege are

speed information and a disc's recording |ayer
foukntecorting (ayeter ofd | sharts)wiitinge shpeeds applicable per

information, 15 to enable a disc information search by
rec8r8P§i 14 pdr mes hodtaUsbiig sbhaikecandegmbnionmireoneeded. A

This Tnformation, which determ nes the sequence of a

' i.SC | r maghon gy corgmply | ngludedy @i
rec‘?%‘g%?%%ﬁ’f‘%ﬁ%‘gﬁ di(gfé@i nr el nratsi_hé’ﬁ1 9 her eby 1ee

i faci%ltati L age 5Eet ES il Or Ry {fR Por the
lnf?ﬁ@% 172 ngn?gggr%iﬁéiyg£er an m??ting spegg&i

s,pegwg{ﬁ;ﬁg\éggéogggny Iltaqe}e?:t raapfd[e %ri(t@g Isspe[ee§ O{sq egeg\”dég'.n Hence,
the present invention is characterized in including disc~
applicable writing speed information and a disc's recording

layer information (number of layers) in the disc information,

to enable a disc information search by a specified method

. using the recorded information. This information, which

determines the sequence of a plurality of disc information, is
commonly included (copied) in each disc information, thexeby
facilitating the access of the disc information for a specific
recording layer and writing speed.

Moreover, one write strategy (WS) is recorded within each disc
information and identification information for identifying a
kind of the corresponding write strategy (WS) is separately
recorded, whereby a record playback apparatus - {FIG. 8) 1is
facilitated to use the write strategy (WS). Moreover, by

selecting to record one write strategy (WS) for a specifié
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information and identificati®on information for
identifying a kind of the corresponding wite
t (W5) is separately recorded, where
wr%ezgggpﬁ%g?ayback apparatus (FIG 8) is 25 faciti’l |1?%]%23%4/001550
to use the wite strategy (W5). Moreover, by
selecting to record one wite strategy (W5 for a
writDesi f kpedd WR320Q5/ 04F889f RET/ KR2004A0g155G e tihy disc
speed and a specific recording layer in disc
inebALOE B i ony a dissc mRuiscdiedr CaBahe Meovigedvidiéd with
conveni ence. Referring to FIG 4A illustrating a disc
info tion 5 structure, each disc information
con%%%ﬂ%%%%‘is determned by a sequence nunmber and is
recprded, usi ng one hyte. ,For in nce, . thg. : :
ReferFHidat F8n 'S ecottred ﬁiggskFggﬁn%ytéi(iséé? tﬁgﬁpgpatlon
frame sequence nunber_in DI, bl ock,"™ which can be. .
strygbiesentagh 44SBonniPIAtSN BRfueRYR, 1G5 Teiningd Py 2
07h) of the disc 10 information, where a fifth_byteg of
seq0&hcer nQfher naind ai 8stacordedt USANG ghen Ryitse  For instance,
i nformation, respectively. A meaning of the sequence
t heOfirifhematAohytis wrktobdededirded Wit Mth kubeLt (i - oyt ehe "DI
that wll be explained later. Witing speed
frahdf %g&bhee apRbeeablre by Bleekrespandimgeahsbe IEpresented
recorded in a specific area (Nth byte) within disc
as i'gﬁhqf N3 ON oWk, Chydis, NguBd Ol ti penspesd bhaY' di ethe disc
or ~ instance, whether a specific witing speed of
. _-eight.kinds,of I tds S IS a i I i es a
1nf85‘%?%%%%hdiwﬁ%rgi WE T T3 pﬁggé ot aBehi caP! Yy 1h8icat

SC i'S Trepresented by 1-bit each in
_ the sane area havin - byt.e. 20 all oc retgq. ‘
cachprets MRS Y TGP HhasELERALST ot meaning of

the sequence of the 5% byte will be decided by N™' and Lth

‘bytes that will be explained later.

Writing 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, whether a specific writing speed-of eight kinds of
writing speeds is applicable by the corresponding disc is
represented by 1-bit each in the same area having 1-byte
allocated thereto. Namely, it can be defined that the
corresponding writing speed is not applicable (supported) 1f a

bit value is ‘0b’ in entire bits or that the corresponding

writing speed is applicable (supported) if the bit wvalue is -

}1b’. Hence, each of the bits b0~b7 within 1l-byte becomes flag
information indicating applicability of a specific writing

gpeed.
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corresponding witing speedi4s not applicable
(supported) if a bit value is "' in entire bits or
wo'ah corresponding witing speed is app
(suﬁ%g??gd) if the bit value is 11b' ance:§eac gymnﬁm
the bits bO-b7 within 1-byte becones flag 25
information indicating applicability of a specific
For Winkitagcespeefl. 1%4 sp¥22005/ 0B8RI EH KRZ0G4/ 601886ponding
For instance, if ix speed is applicable by a
dis€0bhEsPONdnBe B0 O WwriiGQOD QOOY™ iyuy.i ttEh dXl of the
Nth byte. If all of the eight kinds of witing speeds

eiglgff ek_@ﬂ&g' cadl i ¢ ﬁg;%lséééés hSe %F&tleabue theiNgh 11117 ig

In the a explanation, [x and 2x speeds

Lutilize ue di sc al nost are previously deci ded
erége ﬁng: %%F ‘writing speeds deci ded by

i fication can be us renai it
In g eee%Off@orﬁ}eﬂﬁam%g “roted " SFretmon idddhy every
4th 5th 6th 7th and 8th witin speeds nay be set to
disgyalmpet ampe gerevdsus i degfis d% 6e HFeddiort Yet, writing
respectively. Accordlng to the present invention, an
speals odabidedr byl mpapidbidation eprreseat ggeby a8 ke remaining
having a value of "1," and each bit having a val ue of

wr i diliy ﬁp@é@seﬁkemam”éxwtmﬂeﬂgMBPEe@g speed.inddemce, the 3%,
there can be no case of a |ower bit being set to zero

4tk 15twhid® apttppgiq bs't keisehgt eperds ek examgde,ta 5x, 6x,
"di'sc allomnng witing speeds up to the fourth witing

<, Spsed g el+9008+1111b, and a
WW|t|ﬁg£§p£%difﬁga say, Sbéb 101¥b is barred.

Acho %gftgeéhgxgggsehtbk%%eﬁglog? éHdSEEBQSBﬁéyw§§Eing speed

is represented by a bit having a value of "1," and each bit
having a value of "0" represents .an excluded writing speed.
Hence, there can be no case of a lower bit being set to zero
while an upper bit is set to one. For example, a disc allowing

writing speede up to the fourth writing speed has writing

.speed flag of 0000 11llb, and a writing speed flag of, say,

0000 101l1lb, is barred.

For another example, bits can be independently set. Even if
upper bits are set to ‘1b’, it is able to set lower bits to
‘0b’. In case that a lower writing speed has to be applicable
if a maximum writing speéd is applicable, write parameters

according to the corresponding writing speed should be written

altogether. Hence, it may become a considerable load put on an

information recording. By rendering a portion of the lower

writing speed inapplicable even if the maximum writing speed
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20 upper bits are set to 116 , it is able to set
| ower bits to "Ob'. In case that a |lower witing
to be applicable if a naxinun1wwit'd§%daa
“?ﬁﬁgﬁgﬁgﬁable, wite paraneters according tgit e f6b1sso

corresponding witing speed should be witten

al together. Hence, it nay becone a consi derable | oad

is PHbp2RcaBl1&? i nfcor Rt | b TECcOoEsli NngedByer enbler i mpraesponding

por?ion of the lower witing speed inapplicable even

mfé%“ﬁ%‘ﬁﬁ%ﬁﬁﬁ?‘%%” FhirPHeSRE8E, 1B WHiAB02Nn81EPRR1fic writing

50 1's appllcable, it is able to reduce
t he,_caorresponding, | ' U HN gy i1 e
parﬂ@?%%rbn%és%%%?gi%W%p%§¢%§£hggr%weterf!at Ie§£t t Wo
recordi ng speeds c be possi bl . _Meanwhi :

Meapubbt@in Ei%@ﬂ%?ﬂ?%?i &H%Pﬁgllggéfj Pngl'}i !Eeéaﬁ:ul L the jpumber
recording layer(s) existing wthin the correspaondi .
of dlasordist cbayeRlE) neEABERES SHENIA CCBT eROFEERDEPLEyS disc
within the disc information, which [s named " Nunber iy
is @bcRededdingabayber gpecdficFareprndbandyted vaitpdn the disc
meani ng the nunmber of the recording layer(s) can be
infbepaesent edhhiyha ibi mamgdnuioebein oth®esamsling dragr’ field.
havi ng 1-byte allocated thereto. In case that the .
ror! EORSH Ak | ayer vhsubhengdmigle tagermimbdd Gofl, the00Gcording

~0001" is witten in the Lth byte. In case that the

L di | gxerydisreddift dduaby | ayepihdry| GunBerl00the same
lay8%$85 f%g%w?ttéﬁzﬁﬁathe Lt h Ybyte. In case that four

recording | gyers exist, 0 etls 5 Wddden diat  the
are@hegeyﬁn%ytg_%§% ce aiﬁ%%%%ﬁbng%%gghf on the nunmber of

the currently , consi dered recording_l r(s), Wy ' T
recoyfi-Bet MpYeRo 15 dcdt o%%gd]rea E?%‘?r4§%i ?égwu tihi nv&iyr?g)hLdt S
wrig)i/:teg Tﬁe tel?eou]g‘g‘ tboyte. In case that the recording layer is

. . : h
the dual layer in FIG. 2, ‘0000 0010’ is written in the L*

byte. In case that four recording layers exist, ‘0000 0100’ is

written in the L™ byte.

gince limitation is put on the number of the currently
considered recording layex(s), which is currently two
recording 1ayérs, 4-bits within the L™ byte are enough to
represent total fifteen recording layers {(in case of ‘111i1').
In such a case, it is apparent that other valid information
can be written in the remaining area (4-bits) of the L™ byte.

Moreover, identification information fox identifying a kind of
write strategy (WS) recorded in P™-111* bytes is written in
another specific area (M™ byte) within the disc information,

which is named ‘Write Strategy (WS) Type’ field.
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represent total fifteen rectgding |layers (in case of
"1111'). 20 In such a case, it is apparent that other
wobgoizgio0r mation can be witten in the remgip8
area (4-bits) of the Lth byte. Mbreover, TPCTRbR004001550
identification information for identifying a kind of
wite strategy (W5) recorded in Pth-111th bytes is
Namwlist,t ein i the adbsdetnfpeoaticon anfathht Punsgest inhémion, one
the disc information, 25 which is nanmed Wite
wridld atesyrdWb) (Wypeisf relcdrdk@ AN 28050@tiF8® writing speed
PCT/ KR2004/ 001550 Nanmely, in the disc information of
and h& p%gé@?fibn%dx%mgonfa%r}%'t&ét eI i\® k$rategy is
recorded for a specifi¢ witing speed and a specific
recor-ding, l-ayer -a h ' Ny [ ' I
PR YR Ty K g MR Fes i) e vy =
, disc manyfacturer. Hence, if the carrespaonding di .
diggf oPﬁﬁPEBﬁtFE‘aﬁ'fi rs?fqrﬁf'ﬁe' ver%e g?l?eat e§y RE ,On%gﬂ’@o disc
- 0001" is witteninthe Mh byte. If the . ,
infymedsisdndt g2 dC3ESti Freemis o | §E2E8T8nd S rjpe WHTTR 0001
strategy W5-2, 0000 _0010" is witten in the Mh

is bytmittSubstiant thle W't e batteat egyIfWshes ¢OTFeEBPREENY disc

in pth-111th bytes. Yet, the substantial wite
infdheiegn (\A8)a wsédohd resededias atvaltegy WS-2, ‘0000 00107
interoperating with the decided wite strategy (W5)

is WP ddh the M W teytdhe suddaistdategycd Walraypgy (WsS) is
via the Mh byte is optionally recordable in every

rec?g%ed.f Pfei MRich Oy jtht t@%?o pogst bl er @ 15,8RBLE¥LPHE write

speci wite strategy (W5) type in basic speed(lx

oS5 BP0, MLELIE AL |3 AR el fedraving e
the8) ;i’eciig.eg rVT\%fr:lL%aet % ratneagnyr']er(WS) ty'_pe. in the M™ byte. The
write strategy (WS) type wvia the M®™ byte is optionally
recordable in every disc information. It is also possible to
apply one specified write strategy (WS) type in basic gpeed(1x
speed) disc information, which is expected to be supported by
every record playback apparatus (FIG. 8}, in a mandatory
manner.

In addition to a method of recording specific parameters of
the write strategy (WS), a medium property of a recording
layer is generally modified by applying a laser beam to the
recording layer within an optical disc via a pickup ('11’ in
FIG. 8) to perform a recording thereof. Hence, it should be
decided an intensity (recording power} of the laser beam, a

time of applying the recording power thereto, and the like.

The above-decided various kinds of write strategies are named
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In addition to a nethod of fgecordi ng specific
parameters of 20 the wite strategy (Ws), a medium
WO RhEbskeOf @ recording layer is generally mdifhftooisse

by appl y| ng a | aser beamto the recording |ayer
within an optical disc via a pickup ('11' in FIG 8)
to performa recording thereof. Hence, it should be

‘wrdee detdAkdqit ensigy (reaor dengrpdverndof doeeilf@ser contents
beam a 25 tinme of applying the recording power

anfhthe Lpkes £ilhevpbove- deehdedyvaWaUs are named
rec&?ﬁ%s o‘?’lvvrlte strat eé. és are nanmed 17 g\D 2005/ 017889

~Wr§ggré ?E%%%/ 03&?2 p\ggfg{ngggggat egy (WS)' in general and

recor within a specific Wite

Strategy amed “Wite tegy (WS
e, BPaTem (i e o g %r:%%%%ﬁaa@as- B 2
|n vari ous ways. 5. disc becones ,highly ified
disgndparees &W@h%e‘éﬁnséf%?¢tﬁﬁé h@ﬁei&ghﬁr Spetfﬁ c? Siriting
RPM) as well as the nedium property of the recording
spekdyeri .ies ,cobissdeRBY) y aaf fusdiledhs Heheemedinpr property of the
accurate systemis requested. The various wite
recsirddhegi BsyetWi)s arcorsdpleaiandy asffetteds for Estaepl eq mwore

10 First of all, there is a system having a recording
accﬁ%%% Wér@r :Ll@sy tedieft8d | eCad NgafBoks Shad ten) strategies
formed on recordi ng layer nedium which may be

(ngalalr%d é;gﬁaﬂue\ésas ro8q0Rdl Yort BeLRpIE. @ system havi ng

recording pul'se having a S|ze anDuntlng to a half

Flrsﬁ/ t2h reﬁ&edl @1% mark st € d MQE g @yl)%%o%@lllkﬁd pulse

varlte s?ra egles beln

devel oped. Regarding the different  kinds of
smadil £t eé %‘anvvné‘g fRePEd Je%’stm‘s\]wel 5’&% ougﬁl\gysfelﬁ%ed on &

of the vvrlte X i )
recording layer medium, which may be called *‘(n-1) WS’.

Secondly, there is a system having a recording pulse having a
size amounting to a half of the recording mark size (n), which

may be called ‘n/2 WS’. New write strategies (WS) keep being

_ developed. Regarding the different kinds of write strategy

(WS), when there exist the wvarious systems of the write
strategy (WS) exist as parameters applied to the write
strategies (WS) differ from each other, a disc ‘manufacturexr
tests the recording power according to the write strategy (WS)
to be recorded in the selected M™ byte and then records a
result of the test as write strategy (WS) in the Pth-111%"
bytes within the disc information.

From the above-recorded ‘writing speed information’ of the N
byte and the ‘recording layer information’ of the L® byte, the

record/playback apparatus (FIG. 8) recognizes how many disc
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strategy (W5) exist as paratgeters applied to the wite
strategies (W5) differ fromeach other, a disc
woRssiAsdsyr er 20 tests the recording power acGRtRBodhiss0
the wite strategy (W) to be recorded in the
selected Mh byte and then records a result of the
test as wite strategy (W5) in the Pth--111th bytes
infeihdid fort hex s cwi nhbn mihieo mmorfregmanidd. tab olies ¢ ecoiaeelly, the
"writing speed information' of the Nth 25 byte and
numb&e ~ becordieng éayetingf odirid oninbdrhdieidn h Byt e, fdbed by
record/ pl ayback apparatus (FIG 8) recogni zes how many
' i i 9 \RGWH; 0 153RbeRf oF héNnumber
e A L L esa i A
or WIRSLQL UG &M SUING: dLag AL | 9hvbicion Lyl ies one
mﬁtlpllyﬁng n appl i cabl e " writ1 hg speed nunber b he
. hunber of rec i ng. | ayers. As.the present invention
WILLS | S ER G 5 &ﬁﬁte T atfegy S )fqigorwgl 68@ifﬁ§ged and  a
witing speed and a specjfic recording | ayer, the :
spegifiF aRBCREADBE oJfRYSe wEREe KiNG afBgy r(“f%%/elfm?fno‘ih%ewrlte
taken into consideration in deciding the nunber of o
straiegy i (HDF nwey onotThe disden deticeconpideration aBodeciding
t he nunmber of total disc 10 information can be
the reaisdedi nizcsdeddrimatdrrea (e.g., 4th byte or the
like) (not shown in the drawing) within the disc

The | Bhe{ABEEONdES WalkbrmHenea, AHouts @i entdbpirogramacal disc
plurality of the above-decided disc information that

] | | bynt he n rs,4th
_mf‘éﬁ%ﬁg% hS dechdgdabynt he $RAUENCE axkl NWIREr S, 4™ byte

I's witten in the 5th byte in the foregoing
or ﬂ::efglr]igi(ézn’ (2L tsﬁ%wfa‘i@'x Oﬁ:hghedgéwﬁfnc_’;f'f QiR RN the disc
information as well.
Hence, it is able to program a plurality of the above-decided

disc information that the seguence is decided by the sequence

numbers, which is written in the 5 byte in the foregoing

_ description, and that each of the disc information designates

the previously decided writing speed and recording layer by
the sequence.

For example, by knowing that 'four writing speeds applicable by
a disc exist if the N byte is ‘0000 1111’ and that two

recording layers exist within the disc if the L™ byte is ‘0000

0010, total eight disc information are needed so that the

sequence will be ‘00h~07h’. It is previously decided that disc
information of ‘Obh’, ‘*0ih’, *02h’, 03h‘’, ‘04h’, ‘*05h’, ‘06h',
and ‘07h’ relate to ‘ix speed, 1°° recording layer (LO)’, ‘'2x

speed, 2" recording layer (DL1)’, ‘2x speed, 1°° recording layer
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" or non-presence of applicability of 1°° to

the previously decided witihg speed and recording
| ayer by the sequence. For exanple, by know ng that

Mﬁs/mssb| ng speeds applicable by 20 a disc g ;&ﬁzobafmmsso
the Nth byte is 10000 1111' and that two recor

| ayers exist within the disc if the Lth byte is 0000
0010', total eight disc information are needed so t hat

(1.0} he ‘zaeqsn_e@@@ wel reeor@bhg0Tayer| (L1k’ pr e3u ‘owsfying speed,
deC| ded that disc information of "CCh', "Ah', 102h

t " P3bordili4h'1ayHON (Lo 106N’ ,3r°25w@mﬂlﬂ@7fspd§eei,at et oretonrdlng
speed, Ist recording layer (LO', 12x speed, 2 "d

c yer ke sk?eecfpeﬁd, dsbrd 8691 thpsr | a¥EY ', and
lay%ig T DBt h s v e RSB 50 e ST T soeed
\ 1tn2nd | ayes 3 | sp Ueelv.
s ra%"&ﬁ%%g% e Yoy B B8, P g pecdately
re or di L1 4t h it speed,., 2 .
di f OV%y%?‘p%%H‘%d aﬁ&ampi'? ‘?ngwg”%segg fpeed  is
recordln | ayer (L1)' respectlvely 51n.th .
pre§ebeRt Bxblai helieBx 4miice, catfe dReRting - spe%ﬂﬁléuz is apparen
preferentially taken into consideration. Yet, it is
thaappdrentrecosiinchelagevr diay b&yepreﬁereetlaily taken into
preferentially taken into consideration. Nanely, it

congflebet teh | nedaineliyhe iveqrenclee oflefisedr deoridinged¢qyence of -
(LO, Ix speed', "1st recording layer (LO, 10 2x

\1S%%e@rdlﬁ§d1ta9erl i(k@) Hengespbdof de1®t gegeqding Lhger (LO),
disc information for a specific target witing speed

speghfigat recording |layer, the record
2% Q]?ay ackggppar%t us]g%Fl G 8) is facilitated to check

d| t Lated.
ontSr gue JBORF ECng Bheeq SR POEer ARG ayarty fom = SPeciEie

Twriti speed
target qu. 1npg gpeed and a specific target recording layer,

the record playback apparatus (FIG. 8) is facilitated to gheck
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 informatiomn’
of the Ia-th byte commonly recorded within the respective disc
information instead of playing back to ‘check the entire disc
information.

FIG. 4B shows an example of extending the first embodiment of
the present invention in FIG. 4A. In case that writing speeds
applicable by a disc exceed eight kinds, N byte (‘Writing
speed flag’ £field) in FIG. 4A is extended to indicate presence
8" writing speeds by
a flag in N1™ byte (‘Writing speed flag 1’ field), and another

byte is allocated to display presence oOr non-presence of
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information' of the Nth bytz0 and "recording | ayer
information' of the Lth byte commonly recorded within
wos ctive disc information instead of '
ac[ﬁ({agﬁ?check the entire disc information. Fi’lé‘%‘yl%%mﬂﬁolsso
4B shows an exanple of extending the first enbodi nent
~of the present invention in FIG 4A |n case that
appimtmbmispe@ﬂsgthamsﬁ‘i cabiteily spetide mxoeeflagghe N2™ byte.
kinds, Nth byte ("Witing speed flag" field) in FIG

Condénts extianded o i pHkcatanireiSRNC®ytel nageprapenctlent to
of applicability of Ist to 8th witing speeds by 25 a

thoké a(gﬁl Pndl ER-BYt emboM nkhRIo2Peed Geht fin®k#kiocandn rFIc.
anot byte is allocated to display presence or

non- presence of 20 WO 2005/ 017889 PCT/ KR2004/ 001550

applicability of 9th-16th witing speeds by a flag in

te. Contents wiftten in.the remin byt es

FIG Y hCeghPUH & ORI oFCHE TS sHEBRbORERERE LGP bY
the present invention in FIG  4A. 5 FIG 4C shows an

flr%&aﬂipb@dwe%c@ﬁdit#@ REEGH GMRERT Oy R hELCt | f8r 1T can
enbodi ment of the present invention in FIG 4A 1t can

be kroknowhathaherterraree wppbbtiehd| erikingngrspaedd1lx and
(1x and 2x) from Nt h byte (10000 0010b') conmonly

2x) I damden™ nbyhe énodoe diGoObMf ormatricoriyvandethatiedwoin the
recording layers exist 10 within a disc fromLth byte

ent {40000 s@010DE Jrndiense, ahfl theaexawdl ecddofdimg 4Cayers exist
total four disc information (two recording |ayers

witHh td p&i&@f t%riivx?h%yﬁéng @@%d%%%iﬂ and a

sequence 0 e disc’information becones ~OCh' (1X, LO)

Heml:% thgzl)éx%tl le %2%'1(; 2X (!:’,O) tgt%ﬁ?s%bu&z}&ils]a) 'in-@?:iﬁnation

(two recording layers multiplied by two writing speeds) exist

4A.

ctr

he

and a sequence of the disc information becomes ‘00h’ (1X,L0) >
‘01h’ (1X,L1) -> ‘02h’ (2X%,5L0) > 03k’ (2X,Ll). This is a
specified content according to a predetermined sequence and,
as mentioned in the foregoing description, can be rendered
into a different sequence by a specification.

An intrinsic write strategy (WS) is recorded in other bytes

. within each disc information as well as N and L™ bytes.

Specifically, information of a type of a write strategy (WS)
written din P*.111*® bytes within the corresponding disc
information is recorded in M™ byte. Namely, information in
the M™ byte can be different from that in the P™-111%*" bytes.

In the example in FIG. 4C, ‘00h’ (lx-speed, LO) and ‘0lh’ (1x-
speed, L1) relate to the application of a first type write

strategy (WS-1) and ‘'02h’ (2x-speed, LO) and ‘03h’ (2x-speed,
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15 specified content accord®hg to a predeterm ned
sequence and, as nentioned in the foregoing
woos6sd1Pdsbon, can be rendered into a d'ffere%Tﬂ(Rz004/001550
sequence by a specification.. An intrinsic wit
strategy (W5) is recorded in other bytes W|th|n each
disc information as well as Nth and Lth bytes. = 20
L1) Spediatiecald yhe dpplietdmiorofof aypecondatypet write strategy
strategy (W5) witten in pth-111th bytes within the
(wsc@jresponding disc information is recorded in Mh
byt e. Namsly information in the Mh byte can be

d'f e ’ LLLhibyt @ssc Hmfolmation b
FIG b gl%}“’n ﬁ%@tﬁl@t é‘}%&h‘é ?{(H]srpeed lL%) aﬁgl “ahn (al Qon Y

t
they %épa%re egcie/f( ?rég%kﬁo%{’&?tg&égle%hwﬁq . IE
d 103h' (2x- 21 WO 20 017 -
canpé KROB0R) déﬂf%soﬁﬁﬂs r 8F &t & h%PP;‘%p‘f%]%la | BRIGtg Speeds

dt t t
EO A S’h’gﬁng‘ 3E PAtoPibt FSITGYLY, fecorded

first enbodi ment of the present invention in FIG_4A
in ithe Sermrdelikeowhnipunather candetBryhoBpplrecBIdng tayers
witing speeds (ix through 8x) from Nth byte (11111 o
exikk! W Dhiconmodl yor dommded™ ihytehe( ¥ritdar e0HI &) Hence, in
informati on and that four recording |ayers exi st

theW tHdtradi sGeduima Ltde byrec(10@00 0t6@R1) . thinty-twe disc
t he anot her exanple of FIG 4D, total thirty-two disc

:Lnf%g'rrﬁ.t@flghnaftf D (i, gcg %%Orl@jég:sl ARSIkl Pl eddit writing

ting speeds) €xist and a sequence of the
spe(ardﬁgl_l%’]}zlosrqa“ ntalb%c{qf) eoc%:: ]g«%xd:l_:%: 1?1fi3094rd%.tlon becomes
‘0051 (1x) LO) = ‘So%gflh 1 L—@ ‘ozh’ (1X,L2) > ‘03h’ (1X,L4)
> '04h’ (2X,L0) > .. > ‘31h’ (L6X,L4).
An intrinsic write strategy (WS) | igs recorded in other bytes
within each disc information as well as N™ and L™ bytes.
Specifically, information of a type of a write strategy (WS)

written in P™.111*™ bytes within the corresponding disc

information is recorded in M™ byte. Namely, information in

the M® byte can be different from that in the pth.111% bytes.

Tn the another example of FIG. 4D, if a record playback unit

(FIG. 8) intends to search disc information related to 2x-

speed of a first recording layer to perform recording by
applying a write strategy (WS) within the corresponding disc

[} L3 13 h
information, it can be known from the information 1in the N°

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

that total thirty-two disc information (four recording layers
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An intrinsic wite strategy2Z W5) is recorded in other
bytes 15 within each disc information as well as Nth
wioddiheggyt es.  Specifically, information of g tNREeho1550
awite strategy (W) witten in Pth-iiith bytes
within the corresponding disc information is recorded
in Mh byte. Nanely, information in the Mh byte can
mul thiepMidd énentidhtomwthiaing nspéedst hexist hinytls . copregponding
the another exanple of FIG 4D, if a record playback
disdMdcoddidy & tHd esstfudicsesf chhdi dtse ninfomtanion, namely,
related to 2x- speed of a first recording layer to

' OOIP’.etr Lﬁf—@%ee&ﬂr 49 - @pP g & 1W-Lpestl ategy (Mce, the
Wi

I'n tthe corresponding disc information, it can be

known. from he i ti n e d it

reCs %??B?%%oggégggﬁﬂgheﬁig%ﬁr%ﬁng%B}%go?%ag#%%¥ﬁ¥ﬁ§% that
total thipty-twp disc.infarnpti (faur recqrdihg .

the | RiaFs DA bhRs) GEFESSPCR? KiB0AAS0TRER AT | FPedt HESt
by _eight witing speeds) exist in the co nespoQPiqgl

recefdchcchRYRRg t0 tRe s&§aERBEdof the '@ an at
information, namely, '00h' (ix-speed, LO) through

corre3gvndilgx- sised, indprmpbhes, {hedhikcdid pregpsder as the
apparatus (FIG 8) enables to recognize that 5 the

firdl seypaf oriaei enraekgyedwse 1) 2w dpmedviofte hetfagsgy (WS)
recording layer to be searched is '04h' and that the

£yp& Of ASSPONT NG SH SO f d¥fr@iuiBdr o 0 @0 g0l ¥ ecerdlededisin the
the first type wite strategy (Ws-1) fromthe wite

th t (WO hd YRS 144, 6at{ QFckRd ot [ ogu k! PO0Bhereb

B e ator st R TR TS Nh B T et P Y

readiid eé@@ﬂg%nggmégfgr%E*\gghgfo%e) £ 4,080 \;\%e rﬁf‘iit':élgstrategy

tt9 par anBter val ues o e fiTst type wite strategy
(WS —&J\é)\fg)\%gﬁ \r/{:a'xjae th%—- f£ :'L‘&lﬁ%}:gsb%eﬁd?i lz'lttal :Il.lll Z€nd nréct:]c?rding.

Likewise, if intending to search disc information related to

the

16x-speed of a fourth recording layer to perform recording by
applying a write strategy (WS) within the coxrresponding disc
information, the record playback unit (FIG. 8) recognizes that
the corresponding disc information is ‘31h' wvia the same
process and that the write _s_trateggy 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)
requires the recording in a specific recording layer at a
épecif_ic writing speed, the record playback apparatus (FIG. 8)
is facilitated to search the corresponding information,

thereby enabling to confirm the write strategy (WS) recorded

within the corresponding disc information.



10

15

20

25

Li kew se, if intending to sEarch disc information
related to 16x-speed of a fourth recording |ayer to

{1 ecor ding by 15 applying a wite strgl5a¥biioiss0

In t e corresponding disc information, the recor
playback unit (FIG 8) recognizes that the
corresponding disc information is '3l h' via the sane

PTARN GReSheard ot it Hode off inecridiabe gl stoy perfloaB)atiion ecording
second type (W5-2), thereby enabling to utilize them

to 1. éetbeo cfcé}ﬁt%cﬂgnerﬁp Jhergl opgesbhr aiROehtObna Cant fder to

uni t 20’ 8) requires the recording in a

seatrpﬁ CI%‘ ol ec r d' %\gkpﬁygelgtteﬁ eal f%ﬁec’f\ffié n@r&@@;ﬁ@ speed

ord p apparatus Is facilitated

to sear e corr e e b
ands 8519 i&}? %‘e st r a?r}é%?/ T@@r égor éle present

25 MAthIn t he correspondln% di sc i nforpmati on. ritd
rrvEobRIo01 7880 TR HATR0OKFO1560 FPEFoA SHOREE BERRt porriting
of recording disc information according to a secqnd_ .,
speedbddiagenttiefld) hepplasahtei hvent FoAC LR segerdeg 1n N— byte
search disc information related to a specific writing
ands pessbrdidy r bepedi ngfbayet ibhke ‘Nugbear sof eRsoginddmg Layer’
of the present 5 invention in FIG 4A, witing speed

flél@lf)oré@ié&rhg{ wEthing cheperisd | ag' fdimechpphi adbl dyte. A
disc is recorded in Nth byte and recording |ayer

s ec’o?ldo r %Oﬁ:ﬁ.nﬁn@u m&%ﬁo?ﬁhﬁgc Okgi NgHeaY resdriel Anvention is

existing wthin the Isc I's recorded in Lth byte. A

chairglc%n%&ﬁz rhod) mren gccfﬁ?tﬂgsig Lhe RIAS/Nt 1hpuent § Qformation

ar acJt erl Z€ Intrinsic recordi ng | ayer

i nformtion Mﬁlt n peed i tion
and oo 1T Eﬁ’fl%}a%&tpon g di t?%rgr %%&dlng disc

recorded in a correspondl ng . .
information are additionally recorded in a corresponding

specific area (7" byte) .-

Namely, in the same manner of the £first embodiment of the
present invention in FIG. 4A, after the disc information for
the specific writing speed and recording layer has. been
searched, the recording layer information and the writing
speed information corresponding to each disc information are
directly recorded in each disc information to confirm (verify)
whether the search disc information i1s related to the
requested specific writing speed and recording layer. This is
necessary for coping with error detection of the disc
information since the disc information is very important for
recording and management of' the disc. . Moreover, if the
intrinsic writing speed and recording layer information are

directly recorded in the disc information each, the method of
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specific area (7th byte). Namely, in the sane manner

of the first enbodinent of the 15 present invention
wiokobdidrssdA after the disc information for thgrranoam01550

specific witing speed and recording | ayer has é’é%ln

searched, the recording layer information and the

witing speed information corresponding to each disc

" searohbngattlom atisc diindorimatievor detckhy eakikeli si@ the first

information to confirm (verify) 20 whether the search :
emb8istehff BENMRHO Hiesarrl atetritd dohearr doplestegrapeed f as well
writing speed and recording layer. This is necessary

as b GRAIHME WEhsghreniget erti gnsef ibferteston using the 7
information since the disc information is very

byt%/bn%%l ”écéc?{%fé&ggﬁdiﬂ% a@&magﬁﬂsa&meagt RE diBE. present

reover, | Intrinsic witing spee and

s EREVRS O ARBPR Pdn BRCH-LPRe CHE: RBGOBR ZFigp . apbaratus

2005/ 017889 PCT/ KR2004/ 001550 searching th i SC £
(FIGnf gt | GHERfiR ok | 1% e 3 2PHEIPPPSL imedt Ggree ©

the present invention can_be programmed as well as
freeﬂemngahoheoﬁisearbﬂit@etwﬂcﬁ%@q‘ﬁ%ﬁmti on using the

7th byte only according to the second embodi ment of
In ttige preeserid Seimbvdhhénn | (FIgspebh) of wesi &iiinglfhe M, and
record playback apparatus® (FIG 8). Hence, it is
p~18d¥anagaoUsave that samdegioneeat o efstonridani bengkhen first
to the design thereof. In the second enbodi nent (FIG

- embe@imehie Ny, LemyMh, @pd cRalddtbcbyigg have 1 {*Speed

sanme content” as described in the first 10 enbodi nment
. Fi g..4A) . The .characteriziyng; it hyhyied' Speed upper 4-bits
1nf§’ﬁ¥“gFﬁ%{li s ofu"%ll_%)%er'ﬂ%fe#)d) lFz’s ARy FRES upper
bO—-fr)_?»blwilgre writing speed information (speed info) is recorded
and lower 4-bits bd4~b7 where recording layer information

(Layer info) is recorded. Unlike the information recorded in

the N and L*® bytes, the writing speed information and the

recording layer information mean an intrinsic wvalue of the

corresponding disc information.

For instance, in order for the upper 4-bits b0~b3 of the 7tR

byte to represent maximum 16x speed, it is defined that

‘0000b’, '0001b’, and ‘1111b’ mean 1lx-speed, 2x-speed, and
16x-speed, respectively. The lower 4-bits of the 7™ byte is
rendered té directly display a value of the recording layer.
Tt is defined that '0000b’, ‘000ib’, and ‘111llb’ mean 1°°
recording layer L0, 2° recording layer L1, and 16" recording

layer L15, respectively.
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b0- b3 where witing speed i2dormation (speed info) is
recorded and |ower 4-bits b4-b7 where recording |ayer

wohdseon (Layer info) is recorded. Unli kepéll'/’ﬁkzoommsso
information recorded in 15 the Nth and Lth bytes, the

witing speed information and the recording Iayer
informati on nean an intrinsic value of the
Hencer, r ésphobdengodicesponfidngatdice  feformatiorelsi fher dar-speed
for the upper 4=bits bO-b3 of the 7th byte to
assbepaesantimanayiotbospekd, selcons defdmelinchataye2f the 70
" 0000b", "0001b', and '1111b' nean | x-speed, 2x-speed,

byt@nﬁeé@?he§pe©@01V(E§P600qufﬁ)ﬁ) The | ower 4-bits of the
7th byte is rendered to directly dlsplay a val ue of

rral heg ecgl'ﬁji Claxanidid S Jef i ngdidaly Q0" information
0001b’ 1 110 an 1st recordlng | ayer LO, 2nd

acehEaREth F’f%eﬁ?/ i BOBE O B0 T RO DhLesg e Len

Hence, |f the orres n disc i fornat
FIG)y et &?&8@ r#gﬁ T o ?ﬁel 585W8§10n exist by
recordi ng t he 7th byt e becones ' 0001(L1)
fOU@O@@GQ%ﬁlDQFﬁQYESB andweight extnplBI oFPePER or di ng di sc
information S according to the second enbodi ngnt of
FICGh&Bpriosedt £ fewent | BnoninFIEL GADSAR i thathi thet 8t albyte within
thirty-two disc information exist by four recording
eachayef staad ddisghtinfdrn=ng spepdssefs&s bEBei sirdirfibedentwriting
fromFIG 4D in that the 7th byte within each of the

spedlsC i nforaBtion p%ﬁﬁpsseecbl&emptrlngy@rwmalﬁbes 10of  the
speed information and recordi ng ayer val ues of the

corfREbBRAING 0l U SQBhARTRY YePU's I@pAAEeHo e, 4B in
that the remaining portions (field) within the disc
information are equal to those in FIG. 4D.

Hence, the 2x-speed associlated disck information of the 1°t
recording layer enables to inform that the disc information of
'04h’ corresponds to it using the N and L bytes like the
example of FIG. 4D. Yet, in FIG. 5B, it 1is confirmed
(verified) that the corresponding disc information ('04h’)
coincides with the disc information for the requested specific
writing speed and recording layer from Y0000 (LO) 0001 (2x) "’
written in the 7™ byte within the corresponding disc
information (*04h’).

FIGS. 6A ‘eo 6E are diagrams of recording disc information
according to a third embodiment of the present invention, in

which a disc manufacturer enables to optionally record a

specific one among a plurality of write strategy (WS) kinds to
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that the remaining portions2gfield) within the disc

information are equal to those in FIG 4D. Hence, the
wWORdHRheassoci ated disc information of the Ity o, 001550

recording | ayer enables to informthat the disc

i nformati on of 104h' corresponds to it using the Nth

and Lth bytes like the exanple of FIG 4D. Yet, in

~ sechir@ 5SH sdt menndfiumeed s (\widdreidnddatandie to enable an

corresponding disc information ('04h') coincides wth

ef fliltg edits G-dodhrai gt bendfiee theokpgueshed specific 20
writing speed and recording |ayer from 10000(LO)

sp0L@hy, Wai LERN-§N ddisodidierhyt eaé’%éfﬂfhpc{ heo the present
correspondlng di sc |nfornat|on (104 6A to

1n€%§§§21%!a% %?%é$$ﬂgﬁﬁ%q! éc '@fgeggéégn various kinds
i nventi on, - h a d sc nufact rer enables.to

of o EhaRyatassre aRSlochi bt et "yoFraEAP Yy 1S Write
wite strategy (W5) kinds to 26 WO 2005/ 017889

strpEroM t 0604/ PR NGl 88 Aamffactiielng speed specific
conveni ence and to enable an efficient recording of

nunmdiegt (enfor.mati omeBpenih) cainbpy &hehivarlenbodiinds (e.g., n-
according to the present invention is characterized

kinds)t hatf, ithe ecaridieng stafdteusidd ndsws)s ofpaelfred for disc
strategies (W) within disc information, the wite

man®ift ekl ‘é‘o‘)ngodsd Ngss ANPHBbLALE L 8na wRR Mid)i NEbiSREetkence are
specific er (e. g , m where nxn) anDng t he

opt iaqli ki“?géréfbr dl SC 'B.ﬂ%l) E’flatche %‘61{ EQ‘IleEQ.‘lcees cf a

ecified manuf act ur ér'
nat on,writer.!s) conve e are 1 y
narplBelhfbtre ot o AR B R, ShPatd, S Yapparatus

(FIG. 8) performing an optical recording using the above-
recorded disc information, information indicating which is an
optimal write strategy (WS) among a plurality (m) of write

strategies (WS) recorded within the disc information is

. recorded within the disc information.

A method of recording disc information according to a third
embodiment of the present invention is explained by referring

to FIGS. 62 to 6C as follows.

' FIG. 6A schematically shows fields recorded within disc

- information,

Referring to FIG. 4A, a sequence for disc information each is
decided by a sequence number and ig recorded by l—byte.. For
instance, the information is reéorded in a 5™ byte within disc
information, is named ‘DI frame sequence number in DI block’,

and is briefly represented by '00h, 0ih, 02h, ..’.- Namely, if
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manuf act urer devel opi ng an Ipti cal record pl ayback
apparatus (FIG 8) performng an optical recording
' above- recorded disc information,
W:éﬁifog%r%%kigon i ndi cating which is an optinal \/\l/)rClT{IéRZOWOOISSO

strategy (W) anong a plurality (m of wite 15

strategies (W5 recorded within the disc information
thej sinfaggetderh woE hithet he™ditscé nigr ndtdhdn. ¥ nperod of"° disc

recording disc information according to a third
inferhatiornt aff the prekeniatioendt obhes sEmh@icetlsbyo7h, it

referring to FIGS. 6Ato 6C as follows. 20 FIG 6A
meabeheaigicad i rieliaas ibinel ds recorded within disc

information. Referring to FIG 4A, a sequence for disc

Wri :tgf'lgre (';%)ﬁé&g% g@f(?:f\jg§t 148 Eg?)ﬁﬁi igé{b?e S gﬂ/“teﬁ C %o?'#ggﬁgnéﬁqg digc

yte. i nst ance, e I nformation
, i1s recarded.in a 5th byte wthi di sCx25, i nf or mat.i_on .
is | FecBARACT G Sth oA I g, O AREb LS MR, disc

. .18 briefly represented by ~Qth, 01h, 02h, ...' . _.
mfﬂﬁﬁéﬁ?n'rf W Ch)GL 8 0 BEMEP7 8 B8 B kroBEEFodtssy ¢ fteld. For
. information of the 5th byte is '00h', it neans_ 1st
insgpgee. | WhetheL oh. sSPecific| WrdEAREi ewest (e sighpykdnds of
is "07h', it neans 8th disc information. Witing
writpeed spéeismtiiconappplicebbke Hy &heor respeadondivisclisc is
5 is recorded in a specific area (Nth byte) within
rep#esent&af asyatl-git waaeh | snnagresl 'sWhiet | Agespaedrifdag'l-byte
field. For instance, whether a specific witing speed
a118Eaeb@ht ckihdscof NafstiiNO speedssd s 8PPl heabheabythh® the
corresponding disc is represented by 1-bit each in

cOrLQEpéﬁ&?n@r\%éiE?Méngpééayﬁg not applicable (supported) if a
bit walue is '0b’ in entire bits or that the corresponding
writing speed 1is applicable (supported} if the bit wvalue is

‘*1b’. Hence, each of the bits b0~b7 within 1l-byte becomes flag

information indicating applicability of a specific writing

_ speed. For instance, i1f 1x speed is applicable by a

corregponding disc only, ‘0000 0001lb’ is written in N byte.
If all of the eilght kinds of writing speeds are applicable,
‘1111 1111b’ is written in the N byte.

In the above explanation, 1x speed. (1X) and 2x speed (2)?)

utilized by every disc almost are previously decided to be

adopted. Yet, writing speeds decided by specification can be

used as the rest writing speeds from 3™ writing speed. For

h Gth

instance, it is possible to set 3%, 4, 5, , 7", and 8§

writing speeds (3™ X, 4™ X, 5™ X%, 6™ X, 7™ X, 8™ X) to 5x,

6x, 8x, 12x, 14x, and 16x speeds, respectively.
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10 allocated thereto. Nanel3g8 it can be defined that
t he corresponding writing speed is not applicable

WOoSHMAkdsed) if a bit value is "0b' in entir&ddtSoRioosso
t hat the correspondlng writing speed IS appllc e
(supported) if the bit value is 'Ib'. Hence, each of

the bits bo--b7 within 1-byte becones flag 15

~ And,nf efrriiagni dmdpEatitiprappld cabkiindy off wripecistretegy (WS)

witing speed. For instance, if |Ix speed is

- appdfplaldabl Bybyaa sp@miﬁﬁ¢&t&bn&;aﬁ sa onbyrespaﬁdiﬂQOItisc is

is witten in Nth byte. [If all of the eight kinds of

red¥ddadndi i pPaadshare plifGabl frea ' APL hidehb' wishin the disc
witten in the Nth byte. 20 In the above explanation,

in ner»aq%ﬁ (mlcqulgxnsﬂegd fqme dii-hizgy %S@vemég Field.

Isc al npst are preV|ous deci ded to be” adopt

ForYet tvg L 2% g ? ngP%s%E?géﬁ]fl rE%taltggyca(%Sk?e of elght
d F t , bl e t t, 3 4th
ke e%% TR a az%e%%s?. ﬁgﬁ%eeﬁss ?éﬁp%éé’e he
5th X, 6th X th X, 8th X) to 5x ax, 12x, 14x

corér@@ppeséleaeéhssc r é§pa@nnasiepteds bW\olzb@B/ FErggoin the same
PCT/ HI 22004/ 001550 And, information of informng a

arda havdhgwﬂkbgteta&ﬂegytedsyheapppicable by a
specification of a corresponding disc is recorded in

Nar@N@t heritspeerf | Gbear epe{iddd byctlﬁa)t witths n ddergbsmding. write
i nformation, which is nanmed 'Wite Strategy (W) flag’

stAaitebe 5US orid r}(%@néﬁpli\@%i@r (SusPpeetddr WFikebit value is
strateg W5) of eight kinds of wite strategies (W)

B T O
(WS% ?.%t %p%llll%% t1eed (tsrl].leprpeotr%ed) if the bit wvalue is ‘lb’. Hence,
each of the bits b0~b7 within 1-byte becomes flag information
indicating applicability of a specific write strategy (WS).
For instance, if 1°° to 3™ type write strategies (WS1 to WS3)
are applicable by a corresponding dis¢ only, ‘0000 0001lb’ is
written in L™ byte. If all of the eight types of write
strategies (WS1 to WS8) are applicable, ‘1111 1111b’ is
written in the L™® byte.

In doing so, a setup state of lower ‘bits ig not decided
according to a setup state of upper bits. Instead, the lower
bits are independently set, respectively. For instance, if the
1%% and 3™ type write strategies WS1l and WS3 are applicable but

the 2™ type write strategy WS2 is inapplicable, the L™ byte

will be set to ‘0000 0101b'.
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Nanmely, it can be defined tZgat the correspondi ng.
wite 10 strategy (W5) is not applicable (supported)
wiol20@/didggval ue is " Ob' in entire bits or thaletRR4001550
corresponding wite strategy (W5) is applicaé?e
(supported) if the bit value is '"Ib'. Hence, each of
the bits b0O-b7 within 1-byte becomes flag information
Meahwbiidat i mpcapplinsabléyey ohfarspbipni dndliced isig atlkegy number
(W5). 15 For instance, if 1st to 3rd type wite
of steadtretines (AARIr (¢ ¥EIptiagewdpplincatile byraesponding disc
correspondi ng diso only, '0000 0001b" is witten in

is kkbobybg. ihf apbkhel bphecergbt atypesv®f byt ewithin the disc
strategies (WSl to WE8) are applicable, "1111 1111b,

infb:?maﬁ"i&%ﬁ Iewhkeht he Hameeyt\'ﬁgmz;@r' BrdQLRYr89ngA TSNP field.

state o ower bits Is not decided according to a

set u tate of [ts.. lns d, e..l oner it .
Forar%plE%E%%nd%ht#§fgét%k?ggﬁggt%ggl§F%E§?Jiﬁgtghég,§ﬁpordlng
th 1st and 3rd type wite strategies Ws1 and W53 e
LayspiFl c&5Fe DRt TORRE SRty Y wri R NGtiar BRYOTE? s Che same
i napplicable, the Lth byte 25 will be set to ' 0000
arep1028vingg 1weypeos,dirgsbePCTFRRREbY/ 00IB50case that the
Meanwhi | e, recording |ayer information indicating the
recoudbey lefyerecos dihg |siywrles)laxdst ngewindradirige layer) in
corresponding disc is recorded in another specific
FIcar ea (‘Moboh ooyotis)’ wid himndtten dlscthénfbt impieon, imhcaebe that
is named " Nunber of Recording Layer' field. 5 For

thel RekaREEngd IMaidie NBaphBddRe NuRker Ofwd heebgeqiflbiNdayers)
| ayer (s) can be represented by a binary nunber in the

in S Lol tyiabits, et ot bhone) ol tase m cace
thaEe%%%irng:elcaoYr%’i)ngi nlayers exist, ‘0000 0100b‘’ 1s written in
the M™ byte.

And, parameters of a selected write strategy (WS) are written
in another specific area (P™~111"" bytes) within the disc
information, which is named ‘Write Strategy (WS). parameters’
field.

By writing the N, 1™, and M™ byte: information recorded
within the disc information by the same values in common to
the entire disc information, respectively, the record playback

apparatus (FIG. 8) is facilitated to acquire the information

of the writing speed applicable by the corresponding disc, the

.write strategy (WS) kind, and the number of the recording

25

layers despite playing back any disc informatiom. And, from

the acquired information, the record playback apparatus (FIG.

8) enables to decide a sequence of the dise¢ information
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FIG 1, 10000 0001b' is wi3dtten in the Mh byte. In
case that 10 the recording layer is the dual |ayer

rding layers) in FIG 2, 0000 OO Ghuyyi
W\S\)t/rilﬁﬁ“gﬁ&?n the Mh byte. In case that four rgebgor |0914§;001550
| ayers exist, 10000 0100b' is witten in the Mh
byte. And, paraneters of a selected wite strategy
recowBedar wibhitt erhe 15liisw,anbhberwspetid | sreega and recording
(Pth-111th bytes) within the disc information, which
layes nagedt Wit eciber adgierdddl) pakameher scortespohndBygy write
witing the Nth Lth, and Mh byte- information

straeeaydqss) Wi A okheydisc i nformation by the sane
values in common to 0 the entire di sc informati on,

rd.es tiyely the recond o ;%):?:Pﬁrg%rgéhusd(ﬁ G i Bormation

C|I|tated to ach|re the

i.t.i ng the ¢ pondln dIS

acceﬁé ek qﬁﬁa’?@ (SRR RE ERE RERSEACor Tiation in
recordi .ng ers desplte pl ayi ng, back any disc

FIG 68 naty d‘f}\"l & 3?%;%?12'53% er%/ gy SRASTTE O RPplicable
the record pl ayback apparatus (FIG. 8) enables to

so ddeitdd’a brgeemesariest O &0l Hlr matitonhdoh Wiour kinds of
2005/ 017889 PCT/ KR2004/ 001550 recorded within the

wriles@trtegirist | (WS )speed apgliecebidi mgp HimterLitednytebypecomes
t he sequence, and the corresponding wite strategy

‘006WB)L1kihd , 0nby i@ WHiGh GRS hewsraiexamild-Ofexist within a
recording disc information 5 according to the third

dls@”QSdtHEEtMth&ﬂ% HeRShl “%%@@tbgﬂobn FIG 6A in
whi ch three kinds of witing speeds are applicable so

Hen&?hdékapmﬁytﬁebg%ﬁge%o(¥%g%£giégsc 1Hf3@h8@188uber writing
speed, per recording layer, and per write strategy (WS} type.
Yet, in such a case, the number of the recorded disc

information excegsively increases. Moreover, a disc

manufacturer should test the entire write strategy (WS} types

~and record the test results within the disc information,

whereby it becomes a burden.

Therefore, in the third embodiment according to the present
invention, write strategies (WS) of which number (m) is
smaller than that (n) of the maximum applicable write strategy
types are recordable within digse information and a disc
manufacturer further enables to optionally record a specific
one of a plurality of write strategies (WS), whereby disc
manufacturer’s convenience is secured as well as an efficient

recording of disc information is enabled.
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wite strategies (W5) are applicable so that Lth byte
becones '0000 1111b', and in which two recording

WoRRIG 7@y st Within a 10 disc so that Mh by /kr2004/001550
beconmes " 0000 0010b'. Hence, it may be able to record

disc information per witing speed, per recording
| ayer, and per wite strategy (W5) type. Yet, in such

FIG. CéBeshbhe aumeebrdinghexasplededidigsa®™ i ahdr offt itope write
excessively increases. Mreover, a disc 15

st FRIBH R UWer Shouad tRest ikhepesll nex i te- siddte8ycype write
(W) types and record the test results within the

' j tL.0R, by..i 0 a d xd

S T A o R s BPRSEPTERIS, BTG g 37 tvpe
present . invention, [ rategies. (. f I .Gl

wefli st el el 1B7 FRkns PRaFLear S eRerd (R
applicable wite strategy types,are recordable within .

Nawglser i dfor bt iddHeantCa ﬁ@&% rf%h%‘f’acltrufr%"rm‘?tdﬁlheflmng write
enabl es to optionally record a specific one of a,

stysitaal | {YShf typree (Kpdsegiods Whiglh nnebeby (§Wee 1s smaller
manuf acturer's convenience is secured as well as an

theef filtiten{£o@6) r e€okliengntfirdi sppilntebiet v ties strategy (WS)
enabl ed. 31 WO 2005/017889 PCT/ KR2004/ 001550 FIG 6B

tysWkihdsgcor di ng exanpl e using 1st and 2nd type wite
strategies W51 and W52 for 1x speed (1X), 1st and 2nd

SpdARS.WI1HE  RIJABYRS MELhanch W f &If s {c9ie write
and 2nd and 3rd type wite strategies W52 and WS3 for

strr%g%é%%i ghgg ﬁ:ﬁﬁ)%qg (35d e %Mfmtués rggergggg%gy selects

I'Sc irfforration using wite r
types (kinds% of i ch nunber #tv%g [ [ler than
e FBE (HLr OB S REL Bt Sagb i CoBTe Wirle SH1SH efy PeTroT™
W5
rec(orc?ing per writing speed. Thus, a degree of freedom of
optional recording is secured for the disc wmanufacturer as

well as the number of disc information recorded within a disc

can be appropriately adjusted.

. FIG. 6C shows another example of recording disc information

according to the third embodiment of the present invention in
FIG. 6A. Like FIG. 6B, there are three kinds of applicable
writing speeds and N byte is set to ‘0000 011lb’. There are
four applicable write strateg.y (W8) types and L*® byte is set
to 0000 1111b‘’. There. are two recording layers existing
within a disc and M*® byte is set to ‘0000 0010b’.

Specifically, in FIG. 6C, a specific write strategy (WS) is
recorded in a mandatory manner in case of 1x speed (1X) or the
write strategy (WS) can be recorded in an optional manner in

case of the rest writing speeds.
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types (kinds). Specifically32regardl ess of the nunber
of the applicable wite 10 strategy (W5) types, a

facturer preferably selects two of
appﬁ cag e wite strategy (W5) types to perfordjﬁ[(m00‘”001550

recording per witing speed. Thus, a degree of freedom
: of optional recording is secured for the disc
Nawghifuf 46 foee axf YREIrdbng hewaukbeds opf dvséte strategy (WS)
information recorded within a disc 15 can be
typepproeri aveiyiag) uspestl, FIG" 66/sdowscidnot kdrradegypl #1S1  is
of recording disc information according to the third
preéabedt iblyofrddde-dedesent ai ety Mmarldz 6A. dadee of 1x
FIG 6B, there are three kinds of applicable mwiting

speéﬂee(‘ig)a%d\lt&lQYBE bst seb 1 QRO Aiddb' o ﬁlé”é €ws2 to

four applicable wite strategy (W5 types an

WSébtheo %1%?1%1 % ségggg giljc:!)b be -gé% %‘#hde tI\ﬁo P!’l .ort‘%.l ng%he 2nd

| ayer eX|s di'sc an
10000 0010b' caII G. 6C ific
EYPR, PEECSt Pt 359 S@$£I£? ?%;ﬁﬁ G beg ﬁﬁﬁ&&%@%y manner
in case,of |x sp eedaélh I;he 25 wite straf, egi
MOT@QEFY c ol b r BReFdetF¥h R %pt FEhBingamReed| 3 e Without
the rest witing speeds. 32 WO 2005/017889
the palrrRoeBR1890188 01 Natieryionn tegeobf thecbedirnyinde of write
kinds of wite strategy (W5) types per witing speed,
strdis¢giepeist i te@ W4 ateg\edRictie] Hur éeerenbirdklly

recorded in a mandatory manner in case of ix speed

The (&p2candeconeiok 2meategdt Nugype avidridntea eshd\B2x speed
to 5 Ws4 is optionally selected to be recorded. In

in B Onaffatdde %ﬁﬁnet:ypefﬂétﬁsﬁtroat&gé(bi@z I s a8letdieter or

to be recorded.
developer of a record playback apparatus (FIG. 8) to develop

low-price products coping with one specific write strategy
(WS) only as well as products coping with the entire write
strategy (WS) types, thereby facilitating to various kinds of
products.

Hence, the writing speed allocéting the write strategy (WS) in
a mandatory manner can be set to such a higher speed as 2x
speed and the like instead of 1x speed in sgpecific
specifications, And, it is apparent that the technical idea of
the present invention is simply extended to such an

application according to the technological development.

~ FIG. 7A and FIG. 7B are diagrams of recording disc information

- according to a fourth embodiment of the present invention, in

which disc information structures are schematically shown. The

fourth embodiment of the present invention is characterized in
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Moreover, in 2x speed (2X) 3 3rd witing speed (3rd
W t hout the above-explained Iimtation, two of
“&hﬁ kinds of wite strategies WSl to TR
se %gg({izggto be recorded. 10 The specific vvrl\/\fiéC 004/001550
strategy (W5) is recorded for the I x speed in a
mandatory manner. This is to enable a manufacturer or
thate\eeldipgr mdnafdae@oorslr ptaybedk apparatudofFliGdi®attiog which
devel op |ow price products coping with one specific

ig W tépistm=at agyitd ok rahbyy agwae! |an§3\i/1\§§3r@d§5gh%a€[@ﬁyn%f write
wWththe entire wite 15 strategy ( types, thereby

strfa@g{;#/' Ly N g&)%l vard QUssdd nesciofn, 858dugtso )9.%£1 t“ri";?:hin a

ng spee | ocating the wite strategy

ator r c n be s such a hi gher speed as
Sep§§a gp% %adﬁg f%% ré%%cﬁn1x speed |n gpe0|f|c
cificati I s apparent 1 hat
Nang g vl FPAERIbRS (e p+%§%ﬁfpa€£%nﬁ fatdgppe optimal
extended to such an appllcatlon according to the
writgchdoraifidal (#eVel opperRcor GPlaxbatk FREparBtase (FIG. 8)
di agranms of recording disc information according to a
enabdast hoeabbdiipent obtiimelpwedert stmedmgyon(Wsn tls quickly,
whi ch disc information structures are schematically
thegBbwn. erddisl frapr tdo ertigdicrent19f pbefpieseant keaveniing by a
is characterized in 33 WD 2005/017889
comﬁgﬁé@f—%%&%@p dat e s e acgurer records

i nformation indicating mhlch is an optimal wite

SC |n ormation wthin

: FIGSt r é}he%h%\@@ %.'mr%:)r?c%] t yr@& %Eh %f@ eglynformatlon
(W8 e

types record

arat are | SG | nfor .
acoBEREh4 Fo practin i Rfinebs ok HE tﬁ’ﬁ&?ﬁ hcion, in
which N, 1*", and M** bytes explained in the third embodiment
of the present invention mean the same contents and in which

information indicating an optimal write strategy (WS) among a

plurality of write strategy (WS) types is addit'ion'ally

_ recorded in Q' byte.

Referring to FIG. 72, Q byte of disc information is named
;Best WS flag in writing speed’ field and the cor.responding
byte indicates what is an optimal write strategy (WS) in the
writing speed indicated by the disc information.

Namely, bits within the Q™ byte indicates write strategy (WS)
types in one-to-one correspondence, respectively to mean total
eight kinds of the write strategy (WS) types. Specifically,
‘b0, ‘bi’, and ‘b7’ mean 15, 2%, apnd 8% type. write

strategies @S1, @s2, and WS 8, respectively. If a bit value in

the entire bits is '1b’, the write strategy (WS} of the
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wite strategy (W5), a_ rec®drd playback apparatus
(FIG 8) enables to set up an optimal wite strategy
W@%@sﬁﬂéﬁ@ qui ckly, thereby enabling to effi %%04/001550
ertorma recording by a conmand of a control
(120" in FIG 8). 10 FIG 7A shows a concept of
recording disc information according to a fourth
comgspdtiing ofybhe raserd itheentptoimal nwniltiechshtateégn (WS)
and Mh bytes explained in the third enbodi nent of
tygeheriphésenhel Qvefteispondeag whet Bafesgesdents and in
which information indicating an optimal wite

Narrfetlv\gat et OB 3G sl Hikhyhakhky oof B‘Wé %e%dr@ésegnbr only,

types is additionally recorded in

whnﬁ%f eeré{dl'{] BeSOt%GFegé bgtg; %13 (He di B | nff‘?% go%ﬁmﬁs that

inmwiting speed” Tie

in te di ap .0 timal, wite

e L TN e TR | 07 ped ™ arth B i Strategy
the dISC information, Nanmely, bits within the %h byt e

W82 n PGS wr e st PREEBT. ( V\E)"-'lt?ype%tlf?ﬁt%ﬁﬁé t g¥&ne ©of the
correspondence, respectlvel y to mean total eight

cormeﬁa@néﬁnghe Wﬂo‘rﬂittlé’lgstr%P%%@ (V&F t ppegplepeci¥éal | FIG. 7A
"b0', "bl', and 1b7' nmean 1st, 2nd, and 8th type wite

exeﬁ@larihy'eg’sbsw@lth@Zaxa‘mpieV\SOS, repmséﬂmﬁhg’. HHe aoptimal
bit value in the entire bits is "1b', the wite

wriskr ategyeWo) weh Whey34 AnvD ZQOSEOéZ)%&Qent that the optimal
PCT/ KR2004/ 001550 correspondi ng type becones the

wri@Bt bﬁﬁ!&té\%ﬁ(t ewsir @?ﬁgycéﬂ\@e féﬁ?ﬁ%é@l‘lﬂg&] J.trheva‘rnhous ways.

corresponding witing speed rre y, one of eight bit
FIG}Mhtemragszsﬁé ? apﬁyt %bﬁ%%&gesoél %%:&ﬁg 1%cea%nf%rmatlon

according to the fourth embodiment of the present invention.
Referring to FIG. 7B, N, L', and M bytes are areas where
the entire disc information record the same values in common.

*0000 0111b’ in the N byte means three kinds (e.g., 1X, 2X,

~and 5X) of writing speeds applicable by a corresponding disc.

‘0000 1111b’ in the L™ byte means four kinds of write
strategies (WS), which are 1°F to 4% type write strategies WSl
to WS4, applicable by the corregsponding disc. And, ‘0000
0010b’ means two recording layers existing within the
corresponding disc.

For example, FIG. 7B shows that the 1% and 2™ type write

strategies WS1 and WS2 are selected in the 1x speed, the 1%%

and 2™ type write strategies WS1 and WS2 are selected in the

2x speed, and the 2™ and 3™ type write strategies WS2 and WS3

are selected in the 4x speed.
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5 the Q@ h byte becones ' 0008 0010b" if the 2nd type
wite strategy W52 becones the optinmal wite strategy
“&Nﬁﬁsﬁﬁs he corresponding witing speed forqfﬁﬁﬁg
/ 7A exenplarily shows the exanple o 0Bi001550
representlng the optimal wite strategy (W5 only.
And, it is apparent that the optimal 10 wite strategy

MorguBpTLype carele toepnebdet ed rarord pdeybamys appErELudB (FIG.

shows an exanpl e of recording disc information
8) amrcoselt ngpt art heptf ol hweibedis¥eateal, thB)preseskly, a disc
invention. Referring to FIG 7B, Nth, Lea and Mh

manQ¥hBEuREe AFLASTAMEr#Fhfdf R rgnﬁ'lég.th.ﬂ oreﬁmt’éﬁﬂe of the
record the sane values in commopn. 15 '0000 0111b

ope 11N B scmensyd r«?»zam@zmy bty PAELED e

witing speeds spon
Q. lili ns,four kind f
in g7 RS e vl Qﬁ 0% BYRE° 40 8y ptoar 0BR0" 0018 by
strategies Wl to VEA appllcable by the
selegkiRdpbhi@i Ag dVPE WAAGe =Uesegy HE20BS fBgnsrbtimal in the
recordi ng layers existing wwthin the correspondi ng
2x @gpsed Y BRanP@0 HWOTB bioweldwitinchetist 35hdtwpel write
type wite strategies W51 and W52 are selected in the
strakegpaddh adhetlistoptainchnich thire A istoeesl.r at egi es W51
and W52 are selected in the 25 2x speed, and the 2nd
Henedfl FakH ype€ Whd e o8t r alegisesyMB2iand (MBo7are as the disc
selected in the 4x speed. 35 WD 2005/017889
1nf£¥ﬂ$@§@@oﬂéﬂgéééot@bﬁﬂ&¥e§%F %F%Hd%hjhp 503BLE &6 the same

record pl ayback apparat us to set up an
V00 ORLhERbL M LLE t &gy {WB),ch a_disc

nanuf act ur'er r%%%?d?glnshrﬁﬁtﬁgﬁ cha?l%g QBRypER o328 the
disé h(:le.nformatlon related to the 4x speed will be set to the
same ‘0000 0100b‘.

Moreover, P™.111th bytes within the disc information are areas

for recording the write strategy (WS) weant by the

_ corresponding disc information. Hence, the write strategy (WS)

will be recorded in each of the corregponding disc information.
In FIG. 7B, ‘04h‘ as the 5" disc information writes parameters
for the 1** type write strategy WSL in the Pth~111™ bytes, and
‘11h’ as the 12 disc information writes parameters for the 37
type write strategy WS3 in the P™-111% bytes.

In summary of the example of FIG. 7B, applicable writing speed
information, applicable write strategy (WS) types, and number
information of recording layers existing within a disc are
recorded in the N, L*®, and M™ bytes, of which values are

shared by the entire disc information, within the disc
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optimal wite strategy (W5)3&f the correspondi ng

witing speed 5 in Qh byte. In FIG 7B, the Qh byte
woSefd174s® 10000 0010b' by selecting the 2nd 004/001550

wite strategy W2 as the optimal in the 2x spee

to 10000 0100b' by selecting the 3rd type wite

strategy W53 as the optimal in the 4x speed. Hence,
infepmponhe x3Ipasiisela+ hiThe 04hndghmabionheidddcating the

information related to the 2x speed will be set to the
optamel WODOO SVLObegmndWeachypk tihe thd bytresspbhliing writing

108h-11h" as the disc information related to the 4x
spspdells Wéedohded aby tohé heamsagr1 48009 @HRO™ Mpteovwethin the

pth-111th bytes wthin the disc information are areas

did® hAFcrReeidhngahlke Wide sbr %ﬁ@yd&\éé) meléﬁerecords

correspondi ng di sc i nformation. nce the wit

pasitAledy £4P) 5 %Hhs??ou&ngt egtfgih (%f?é hllrb4ﬁheaSPth 11158

corresponding di'sc In ion
b he 5th disc information wites paraneters for the
yﬁ_ “type wite strategy WE1 in the Pth-111th bytes,
and 20 "11h' as the 12th disc information wites
FIGrar&nmtfefs HOCK: f6 agi@™ (e PPE 16platBiie \We3cPrdt Réayback
Pen-111th bytes. In summary of the exanple of FIG 7B,
acogslingalbice thei pragespeédvenhionmati on, applicable
wite strategy (W5) types, and nunber information of
Refregudmdi rigp | Bl@r S8 exastriengxdiitki arad Aisscrapeo@being apparatus
recorded in the Nth, Leh, and Mh bytes, of which

acacxdies; aje t@aﬁﬁgs@ﬂtt Bﬁv@ﬂthbﬁ @rﬁﬂdd@(sormt:beardéplayback
wthin the disc 36 WD 2005/017889 PCT/ KR2004/ 00155

f di_cat
unl'ttnheﬂf g%%%ﬁyaln%ﬁé?gcge%g&gaygh V\é;d]/f%p gﬁiégﬂﬁéﬂ% I ér'i]goptlcal
AidPrikd pgndéé}gc%i t hﬂgt 20 contrelling the record playback

unit 10.

Industrial Applicability

The control unit 20 gives a recording or playback command for
a specific area, and the record/playback unit 10 caries out
the recording/playback for the specific rarea according to the
command of  the control unit 20. Specifically, the

record/playback unit 10 may include an interface unit 12

- performing communications with the host, or an external device,

a pickup unit 11 directly recording data on the optical disc
or playing back the data, é data processor 13 receiving a
playback signal from the pickup unit 11 to restore into a
necesgsary signal value or modulating to deliver a signal to be

recorded into a signal to be recorded on the optical disc, a
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speed is recorded by the sa&% value in the Qh byte
within the disc information. And, each of the disc
' hon records 5 paraneters for intrinsigepd
w???ﬁ‘dggg?b(%) in the pth-111th bytes. FIG éfcl S a Baion1sso

bl ock di agram of an optical disc record playback
according to the present invention. Referring to FI G

sSeryo auiekorldt ngeaddhar evpr cduesilggadppéremushelOoptical disc
according to the present invention includes a

correctily piraydomtiroldning Hhec arirdkupg vendt: nac aradirerant/Drsignal
pl ayback on an optical disc.and a control unit 20

on GORS Ipldiidag tdiesd eanrbdd 1ay,backnentitt 1. cdiborarily storing
I ndustrial Applicability The control” unit 20 gives a

diskecsAiAg 0F nRLAYRRGKRC %*Ha%fgﬁ dfscP %%E‘l@:&t%%:r ¥ ormation,

and the record/ playback unit caries out

s S EDBLIAIAC Ky L OB, SPEEL 45 LR BEIOLITL ove-

aesfRbeS IR AIC ML IO T pel e an i meriate 1

an external device, _a pickup unit 11 directly

© aboyecshbtfIdath oif t RéseptResfikiissctoorcqitaningtbackecording

the data, a data processor 13 receiving a playback

and{pynateryasmaing ppEkuimhai withoto rtédst orentnod awdd 20. In
necessary signal value or nodulating to deliver a

thasi gaak,t cike Mieoxraegshiat ola shgnalortadle AECOnHeEs0An the
the optical disc, a 37 WD 2005/017889

rec&ed/KldA0804k 0QEHR0 ser vesunbdrAdrdierfll RYOUELACEEGRAloF  the
fromthe optical disc correctly or controlling the

conPr&Kupnuniigll to record a signa

A recording process of an optical disc according to the

_present invention is explained in detail as follows.

First of all, once an optical disc is loaded in the optical
recording and reproducing apparatus, the  entire disc
management information within the disc is read out to be
temporarily stored in the memory 15 of the record/playback
unit 10. And, various kinds of the disc management information
are utilized for the record/playback of the optical disc.
Specifically, the management information stored in the memory
15 includes disc information of the present invention. Hence,
the recording layer information, writing speed information,
and write strategy applicable to the corresponding writing
speed recorded within the disc information are read out to be

stored in the memory.
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on the optical disc correct38, a nmenory 15 tenporarily
storing disc control information including disc

werisbiabssbnf ormati on, 5 and a m croconput er 1GeT/KR2004/001550
responsi ble for controlling the above- described
elements within the record playback unit 10. In the
above %Xstenl it is.,alsqo possible to control_ the

FOr o tBPURIGE: aftll/ PP dSPod i gl ioinaiabReaslt Rodt wiide strategy
control unit 20. In that case, the Mcroconputer 16

of maheontpaded| | diset s ane t hdeddrminad d/ phaghacknunitthe flag

- 10 as performng the function of the control unit 10.

informedcodi ngngioatssgof ampl Dpdh ikl i ©F aeCosgedyfi® writing
the present invention is explained in detail as

spdaal |aomb wiliveStstfatrldy it 08 | Gl HiShd % leadstd write
in the optical 15 recording and reproducing .

stARRAfAlHe t RRgeNtdd epdi-ter BRDAGMBN T oL MaLion. gement
within the disc is read out to be tenporarily Stored:

infdinie penory 15 of the record/playback unit 10. And,
vari ous ki nds of the disc managenent information are
di sc.

utilized for the record/ pl ayback of the optijcal L
1t Z%Ik ‘_Sépréd?ﬂq cal | F?rﬁﬁgmné”na‘ﬁ]éﬁﬁmgi RforrafPefri&t&r égepn within
the emry. . 15 includes disc information of the
Eheyy i ifieifti orhe HeRBELOL{ Nalte Ot dieldenyepuch an intent
. information, witing speed information, and wite
intet r gt egyr HpPrd cabbamandt hersbr r espondided iweirtsi Nngit  to  the

speed recorded within the disc information are read
recoyt/pbapeaci5 shotedlon thegattay y.wB8h Wa2R05£81788@1iting

PCT/ KR2004/ 001550 For instance, an applicable witing
locapeefl ahdfodhdeish r at@gibe Of rddi@r-dpdehdiesSC Fefeiving the

determ ned based on the fl ag

writing command, the microcomputer 16 decides the
corresponding writing speed applied to an intended recording
layer within the optical disc from the management information
stored in the memory 15 and then performs the writing corﬁmand
using the optimal write strategy by referring to the decided
writing speed.

Accordingly, the present invention provides various methods of
providing disc control information coping with higher writing
speed in a high-density optical disc, thereby enabling to

uniformly apply the standardized disc control information to

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

It will be apparent to those skilled in the art that various

modifications and variations can be made in the present -

invention. Thus, it is intended that the present invention

covers the wmodifications and variations of this invention



i nformati on indicating applBgability of a specific
witing speed and wite strategy information
WOoMbHAsPy a usable wite 5 strategy type andhdyRr2004/001550
paraneters included in the managenent information. If
intending to performa witing on a specific area
wi.thin the optical disc, the control unit 20 renders
proyidrdafheyt epme wHtdia whe isprsowfatdeanprendsd claims and
delivers it to the 10 record/ playback unit 10 together
thejit Badavaletokswiting location information to be
recorded. After receiving the witing command, the
m croconputer 16 decides the corresponding witing
speed applied to an intended recording layer within
the optical disc fromthe managenent information 15
stored in the nenory 15 and then perfornms the witing
command wusing the optimal wite strategy by referring
to the decided witing speed. Accordingly, the
present invention provides various nethods of
provi ding disc control information coping wth higher
witing 20 speed in a high-density optical disc,
t hereby enabling to uniformy apply the standardized
disc control information to efficiently cope with the
record/ pl ayback of the optical disc. It will be
apparent to those skilled in the art that various
nodi ficati ons and variations can be nmade in the
present 25 invention. Thus, it is intended that the
present invention covers the nodifications and
variations of this invention 39 W) 2005/017889
PCT/ KR2004/ 001550 provi ded they come within the scope
of the appended clains and



their equivalents. 40 dains 1. A nethod of recording
a control information on a recording nedium
conprising steps of: providing at |east one contro
information, the control i4¥ormation provided per
witing speed applicable to a corresponding recording
| ayer, the control information including applicable
recordi ng speed information; and recording the contro

Claimsf or mation on a specific area of the recording
medium 2. The nmethod of claim1l, wherein the
applicabl e recording speed information included in

1. tHe ®iQdolofi nfefangtinen a rfindapes ipfesaaicion opn a recording

medl@ﬁn égﬂﬁygggﬁgcgtéagpbfcablI|ty of each witing speed.
. The method of claim 1, wherein the applicable

r é-‘t?@ﬁfaﬁih@g spded LepAf ordfft | 6ANFECSetinferaRrFBORa |tRer control

fothbti 0 p3Reeded fod Ri-ghek bhi RgoBReed el 803k | WA spondi
n 04 The ﬁgfhodeo#)clalw11giﬁ%%relﬁﬁ%he apSIlgabI Sponding

recordiRg dilfy¥peetnei nFOHRLI oA FRITA ORI t hhglydinge applicable

recorBHhE alcBd WAk i6h; NRlg @ recording speed is
5. The method of claim4, wherein the

appl i capl e.
aﬁ%FPE‘%HFge ?%o?%?@lsﬂéléam??ﬁf% Rt | HnSPRCEC e of the
recobBEny/ aledguin bit position. 6. The nethod of claimb5,
wherein a |l ower recording speed in the applicable
recordi ng speed information is set with a val ue
2. depenflefiged UOrtlanmappl whedkd i ttYleOfa.pglﬂd:EQfl@' ﬂe@@@aﬁwgspeed
of clai wherej n infaormti

. speed. 7. Th t ho
infoBREEYR, insl Car T R P ECoT Y e ErER el IPalg ok “Bresence
or nogqofadienge nefliapmlisabilritthebfi egdiudedting speed.

3. The method of claim 1, wherein the applicable recording speed
information ig set to allow a lower writing speed if a higher

writing speed is allowed.

4. The method of claim 1, wherein the applicable recording speed
information is get with a value indicating whether or not a

recording speed is applicable.

5. The method of c¢laim 4, wherein the applicable recording speed

information is set with the value in bit position.

. 6. The method of claim 5, wherein a lower recording speed in the
applicable recording speed information is set with a value depending

upon an applicability of a higher recording speed.

7. The method of claim 1, wherein information on a number of the
recording layers within the recording medium is further included

within the control information.



within the control information. 41 8. The nethod of
claiml1l, wherein wite strategy type information and
wite strategy paraneters to be applied to the wite
strategy type information4re further included within
the control information. 9. The nmethod of claim1,
wherein one or nore applicable wite strategy type
information are further included within the control
8. i rifher methed . cfl@lathel mety@isf weled T ataber eie Bagprmation
and Widit@ SELALEHY dMRGerbAL OfJBbL 0D APRIORY alR LRLtbNEtrategy
correspondi ng l'ayer and the corresponding witing
typespeltfoamaRiCappPFreablferwhen e snebindagy typesin s the control
infolreEN®l. included in the control information. 11. The
met hod of claim9, wherein the wite strategy
information included in the control information is

9. dintlede@thBiOobasigimW 1] eynsStdial @it idY QfdrRl iQR18BGbie write
optional wite strategy information. 12. The net hod of

StraE?%\Y nFiPe WHRIUTR LR r ARG EVFiERst ditrguigfepithin the control
infoRd©Tdgmti on and witing speed information neant by the
corresponding control information are further
included in the control information. 13. The nethod

10. OfI'hé| ahdohbd Weer eilfithe speeéfdic apeat i Srd teMBNAGRBBHL type
a. of the recordi ng nedi 5? t he rmna%llmsnt area i s a
in

in£oRBE ) Shie FPRF BH i rariFactiFi nGObTo B RERor ¥  and  the

cozramhnmmgr WwALEOR efeedl&foric0 afpl ECIGARr-erar earaftegin thiges: is
of, claim 1, wherein the

e rea. .14. The
furtlg%]ﬁt TS gﬁ‘?o%thl oﬁo?tsr% %E‘Qo}fr?ﬁt&gﬁat ion (D)
confi gur ed in a PIC (pernanent i nfor rratl on and

C r ). anea ip Bl u- ?g The .met hod .of
%ﬂé mithaié%%‘ﬁ'%ﬁe CO% qfﬁ SrWE%I%ns?ggtegy 1nformat10n
1ncluded in the control information is divided into basic write

strategy information and optional write strategy information.

12. The method of claim 1, wherein intrinsic recording laver
information and writing speed information meant by the corresponding

contrel information are further included in the control information.

13. The methed of ¢laim 1, wherein the specific area 1is a
management area of the recording medium, the management area 1is a
preloaded area on manufacturing of the recording medium or a copied

area to a recordable area from the preloaded area.

14. The method of claim 1, wherein the control information is disc
information (DI) configured in a PIC (permanent information and

control data) area in Blu-ray disc.

15. The method of c¢laim 1, wherein - the control information is

physical format information.



physical format information. 42 16. A data structure

for storing speed information, characterized in that

the speed information includes one or nore recording

speed flags to indicate wht her a corresponding

recording speed is applicable to a recordi ng nmedi um

or not, wherein a first speed flag for a first

recordlng speed lower than a second recording speed
16. | & sita gEcHetRndentstoningsepesdtl inframdtionmg drorracherized
in SREONHer 860541 NEFIRGEHon 1 nciﬂ@%sd%h@ §£rH8§é”f%éy}d1ng speed

claim 16, wherein the first speed flag 1Is set
ElagsndFeat@idikatet HErquhest @ ecordiongospinsy |r§carp<i>mgca@p@ed is

app1WBeN1 e tﬂaeasgg@&di_l%@eﬁga{dr@w pdicates that the second
recording speed is applicable. 18. The data structure

of"MEIrgitn 26L1¥ 5l tFRAIC FAPEi $65 ReddFal npecyskiageseped lower

thandependiong Q@c@%ﬂ%hdﬁsﬁéaﬁ filr Slerand $RCORGHESH dbida second
speeds are further .included. 19. The data structure of

Speeél 5130 97 Gherasondhees¥cingi fgeehar anet ers i ncl udes a
wite strategy type for at |east one of the flrst and
peeds. 20. The data structure

. segjlon(%lirec:ordlcéqgl\!f
- clTPm 282 et St R Fé@b?dﬂﬁg wheh e tt&es FﬁﬁFuﬂ%%a% flag
is sﬁtitééﬁﬂdiahegytﬂ&ﬁ'&ﬁetﬁiﬁéﬁ(ﬁécbbalﬂg|§ﬂéed31£a§ﬁﬂlﬂcable when
e_data structure of claim?20, wherein the

he EBEHU T oL B ST B GHS! BEE b aSPFging Sbeed is
appliesidredi ng | ayer within the recordi ng medium 22. The

data structure of claim 16, wherein each of the first
and second speed flags is indicated by one bit.
18. The data structure of claim 16, further comprises recording

parameters depending on each of the first and second recording

speeds are further included.

19. The data structure of c¢laim 18, wherein the recording
parameters includes a write gtrategy type for at least one of the

first and second recording speeds.

20. The data structure of c¢laim 19, wherein the recording
parameters includes a write strategy parameters for the write

- strategy type.

21. The data structure of claim 20, wherein the recording

parameters is provided to a specific recording layer within the

. recording medium.

22. The data structure of claim 16, wherein each of the first and

second speed flags is indicated by one bit.

23. A method of recording speed information on a recording medium,

comprising the step of:



23. A nethod of recording speed information on a

recordi ng nedium conprising the step of: 43

recordi ng speed information on a specific area of the
recordi ng medi um wherein the speed i nformation

i ncludes one or nore recording speed flags to

i ndi cate whether a correspondi ng speed is applicable

to the recording nmediumor not; and wherein a first
speseriing foreed fipSernaldondi A speedP¢ivide eham aof the

recot@SRNhdBER! diMd-c3RCeHel Sp&8t 1heoBfdeRendeniaan oﬁezzr more

second speed flag for the second recordi ng speed. . _
recordiid herpssf legsr 8P ngrdiepodlielhgr dat aovriramian speed is

appl@BhbLalio EREOFLHIIA 1 AR thdHunC BPPEAS RGat he steps of :
readi ng speed informati on froma specific area of the

optiEEain ¢ ebbrth Pafedifdap wREr i Alffle SPeBding speed lower
thanl B ki ORed ] iWdeSspaedl 88PaGEI 8 hHec Ql%gjeﬂ@exﬁpe&d a second

flag to indicate whether a corresponding speed is
SpeegpﬁﬂﬁbiﬁFet%ﬁ PN EPNSBeYY r st speed flag for a

fist recording speed | ower than a second recording

speed is set_to be endent on a second speed fla

de g ..
24 18 PR UecBhd FPECBIHIHG DpaEEc 0hd IR ER 0198 h§ Rat?® ofetical
recofdivey medatm, al@@rofitdempkieps .of:ecording medi um
baseg}on t he reaﬁ gﬂged information.. 25. The t hod of .
cFEPM S, SRETEr PACTIE- T SE°8pBefPPTHY G §788t Of othe optical
recor@ithcatredihat t heeféist tieeor shagt spegdrnata@pl | adll@es a
res ¥€@¥%§|¥3c0§§£9nd %pgeg flag inQ{ca es hﬂ% t he second ai
PP R EoriTG s pEst S ahpRY chbl B 6 T e THRS TS h G GoF T esponding
speed| B3 rappd icaier ernnthean@coedichy stEpsconpeedelag for a fist
recording .t ata. by using an appligable recordin
reco?%%%ﬁ N |c§$ggr %?aa ?eggra?%gr %@%%ﬂglgﬁgeg is' Bt to ve
dependent on a second speed flag for the second recording speed; and
recording data on a main data area of the optical . recording

medium based on the read speed information.

25. The method of c¢laim 24, wherein the first speed flag is set to
indicate that the first recording speed is applicable when the
second speed flag indicates that the second recording speed is

applicable.

26. The method of claim 24, wherein the recording step comprises
recording the data by using an applicable recording speed indicated

by a recording speed flag.

27. The method of claim 24, wherein the applicable recording speed

is highest recording speed indicated by a recording speed flag.

28. The method of claim 24, further comprising:
reading write strategy information from the specific area of

the optical recording medium, and



27. The nethod of claim 24, wherein the applicable
recordi ng speed is highest recording speed indicated

by a recording speed flag. 28. The nethod of claim 24,
further conprising: reading4wite strategy information
fromthe specific area of the optical recording

medium and 44 recording data on the nmain data area

based on the read speed information and wite strategy

| egPREiRD rlatzy ormHaen@rhsd data cirgan xgsedwiver ha thed speed

infdrREOISH NGaSHEP d 8aLASs] N rodRbR QN _the main data area
of a specific recording layer. 30. The nethod of claim

28, wherein the recording step records data on the

29. Maind AAERodIEa AXiHSHHT AR reRhT RN MG 18 r@eﬂ;meet:w@s the
for the first or second recording speed. 3

datay @R orlfi AGLReH tinHaei A 3peediiit grareriong thwers peed
i nformation includes one or nore recording speed flags

to indicate whether a corresponding speed is
30- apfei ashhedt 6Tt K- 3HBcoidi MEFSFEdn Ui Corr eReEdintheF et Hecords

dataf bhsthepred fdaag hekaabdiising OGNS PRedtd QtREtegy type
tﬂ n_a second recordi ng. speed |s set to be dependent

For Ghe 880t SPRed T FFAF MG SPR’dsecond recordi ng
speed 32. The recording medi um of claim31, wherein

he first eed fla s set to indicate that the
3.y st P RU ngotiota PRVl [Babe SREAEneacERY Speed

1nfosmmxmbnfhaglﬁﬂﬁgcaMes%#rmﬁrdlrecSE@ﬂmﬁ iﬁgﬁﬂ%flagssﬂeedndlcate
cabl e

j P he recor m.of ¢
et e DA e ReRO BT Th PP L S CabbRd - piEh TIdgaLE medivm
or nondivdatredn by Kmrstbsbee34fldﬁh¢ofe@oﬂgﬁs&grEEdIdMﬁgOEpeed lower
than?é?é?éé%?ther %gt%%eggcggdggg ggdbgnhehgné%nt on a second

speed flag for the second recording speed.

32. The recording medium of c¢laim 31, wherein the first speed flag
is set to indicate that the first recording speed is applicable when
the second speed flag indicates that the second recording speed is

applicable.

33. The recording medium of claim 32, wherein each of the first

and second speed flags is indicated by one bit.

34. The recording medium of claim 33, wherein the recording medium

is a recordable DVD.

35. The recording medium of claim 33, wherein the recording medium

is a recordable Blu-ray disc.

36. An optical disc comprising at least one recording layver
provided with a recordable area and a recording-disabled or
prerecorded area, wherein disc control information is eeparately

recorded within the prerecorded area per the recording layer and



35. The recordi ng nmedi um of claim 33, wherein the
recording nedium is a recordable Blu-ray disc. 36. An
optical disc conprising at |east one recording |ayer
provided with a recordable 4rea and a
recordi ng-di sabl ed or prerecorded area, wherein disc
control information is separately recorded within the
prerecorded area per the recording |ayer and 45

whenghar aépplapphlic abteondésor gongd sprédmatfionnaridonvrand strategy

1nfd@ﬁh£§a§t§égﬁﬁa¥ng'Q$O£n@5ff% pgﬁ&£H§“ g&ggaﬁf?iﬁr$ﬁ?hgecorded

corresponding Witing speed are recor
withdnsghe ghtscokonpr ol fatPomatid3n. The optical disc of

claim 36, wherein the wite strategy information

i ndi cat es whether a corresponding wite strategy type
37. i Shegpppticadl edigy. oThelgphi . dikeradn ctleg nwebte strategy

infolrMht NG iGRNBLESE Nehednblag odNdipahaNg @Jrerc@f sﬁlaéﬂesyoeﬁpe is
of a plurality of wite strategy types.

applapePtel disc of claim36, wherein the Mﬁlte strategy
information includes a (n-1) wite strategy type where
‘'n" is a length of bit. 40. The optical disc of claim

38. 3§hemh%RQﬁq?lth@l%i|P€ traflegy® | ASEREY | GRTPAET tRtes 2a flag

indiBARINY iat @refEdaQY oh¥ PSE W1 8rali cy Srawk eRdtdtra@boPitypes.
41. The optical disc of claim36, wherein the disc is

a recordable Blu-ray disc. 42. The optical disc of

39. cITabmoitﬁ.lcwMercﬂs@ toe disemi $6a recordabl e DVB tA3stategy
met hod for ordlnghg§ta on a recordln d|un1haV|ng

inFofRe B HTBCRRcoT ding | AYSRS. TaRpFYEI Aype Mhere ' Vis a

length of bit.

40. The optical disc of c¢laim 36, wherein the write strategy
information includes a n/2 write strategy type where ‘n’ is a length

of bit.

41. The optical disc of claim 36, wherein the disc is a recordable

Blu-ray disc.

42. The optical disc of claim 36, wherein the disc is a recordable

DVD.

43. A method for recording data on a recording medium having one
or more recording layers, comprising:

reading control information written within a management area
of the recording medium per recording speed, wherein the control
information includes one or more recording speeds and write strategy
information depending on each of the recording speeds;

determining the recording speed applicable to the
corresponding recording layer by referring to the control

information; and



readi ng control information witten within a

managenent area of the recordi ng nedi um per recording

speed, wherein the control information includes one

or nmore recording speeds antPwite strategy

i nformati on dependi ng on each of the recordi ng speeds;

determ ning the recordi ng speed applicable to the

corresponding recording |layer by referring to the

c oGO ng n@%%a?lil ohPe A LAFPOPRLRY dF prPTSHENE dAYEhebased on
the GafitesSPOiicay ﬁﬂﬁéﬁﬁﬁﬂi@n'é&ﬁiﬂdﬁﬂéegnoﬁhéiH%t%EhIﬁ%d recording

trategy informati on dependi ng on the determ ned
Speq%{ecording speed. 44. An apparatus for recording data

on a recordi ng nmedi um having one or nore recording

| ayers, conprising: a controller for deternmining._. )
4. 1 ¢ ofﬁpﬁﬁagb%ega%pfﬁ?QEﬂ&Fg 8Bt?h%n RoF FEbNG: Agdium having
one pecesrth ngcbajbtg byyeeker¢dmgikongont rol i nformati on

witten on a nagepent, area of the recordi ng nmedj um

wibeerhe e B B PE M A for ding SHeeC P R eto the
correpepondiingg sppeedsnandawet t By serategy iuvd Ocﬁdfairigcnn information

. endi ng_on_each of the recording speeds; and a .

v e G e g Taats. GRoPro CorislBnarhgretn the
contret ormi argak ayer ifaseidsonné her widree refcbatibgy speeds and write

' rs ' iLng.on the determ ned recordin
sera D A B R Sr PR g iy ST oaeboeds  and

r écoprdikge mediim foconpetsidigigst épsaof onr eddtd ngospesdonding
reco}:@IIQ_f %&%9%£§&9 rogLeghig nV\?d[tJnZ% I %Qﬂgé n%n%%g{% td'%%ending on

speed i nformation including one oF - noT 6 record}ng

the dejesginpdgsecardingdéretd whet her a correspondi ng
recordi ng speed is applicable to the recordi ng nmedi um

or not;
a5, A method of recording main data on a recording medium,

comprising steps of:

reading speed information recorded on the recording medium,
the speed information including one or more recording speed flags to
indicate whether a corresponding recording speed is applicable to
the recording medium or not;

storing the speed information in a data storage; and

utilizing the stored speed information to record the main data
on the recording medium,

wherein a first speed flag for a first recording speed lower
than a second recording speed is set to be dependent on a second

speed flag for the second recording speed.

46. The method of c¢laim 45, wherein the step of the reading the
speed information comprises reading the first speed flag being set
to indicate that first recording speed is applicable when the second

speed flag indicate that the second recording speed is applicable.

47. The method of claim 45, wherein the data storage is a buffer

in a data recording/reproducing apparatus.



storing the speed information in a data storage; and
utilizing the stored speed information to record the
main data on the recording medium wherein a first
speed flag for a first reco4%|ng speed |l ower than a
second recording speed is set to be dependent on a
second speed flag for the second recordi ng speed. 46.
The nmet hod of claim 45, wherein the step of the
48. i Mythrd %e%%ﬁ%“hf%?na‘f’h%‘??lé’on%?q%e’éhq ebtiisty ¥k second
specd E3dgsReedrbbagRicagdns eine arbAffGaeplhat first
recordi ng speed is applicable when the second speed
flag indicate that the second recording speed is
49. ammlei eedthed o47.c1Bhe nmt h@ﬂle@&n@' @h@] 45rsWNEH@I Belth®l speed
fla data st orqge Js._a buffer in a
e8P df A TEpIEdY ¢ F REF Siedt ‘déthﬂal‘%?é ofhPifePREHL NS 1in
the ¢hadvmaASonwbetel N both the first and second speed
flags are represented by one informati on byte. 49. The
met hod of claim48, wherein the first and second speed
50. fIThgsmetleod eaefpea:aim/ea5y feptiesericedrividy val ues of bit

p s in t|on byt 50. The pet hod .of _.
c%%gl%wi%; r?é‘ % 1mrg époanfiL e ?%%ed}q} 9y é’@or‘?ﬁﬁcﬁ‘s U rirse
and pamamhtecer@smmm@megsanxmamheofeédnazhgrﬁéduﬁndaﬁecond
r romthe recording nmediu and
%‘E%%g&] gchépr%ggg?%ﬂ‘nr? PRAF ATt er 8% hPY tag%gogatgc?r'age.
51. A nethod of recordlng data on a recording medi um
51. CAMRGLALRTor SEERS- Py ShAL! B 3PRALALOI TRUON T 88frssing
fromthe recording ium the S§péee
step$ refl:udi ng one or nore recordi ng speed flags to

'agg!l)f:g{gg éﬁ%%‘iih QL B S Q:%QQ' @Qorﬁ e&?é dﬂ'é’&rﬁggs dméélum, the

speed 1nformat10n including one or more recording speed flags to

indicate whether a corresponding recording speed is applicable to
the recording medium or not; and

reading the gtored speed information to record the data on the
recording medium,

wherein a first speed flag for a first recording speed lower
than a second recording speed is set to be dependent on a second

speed flag for the second recording speed.

52. The method of claim 51, wherein the step of the storing the
speed information comprises storing the first speed flag being set
to indicate that first recording speed is applicable when the second

" speed flag indicate that the second recording speed isg applicable.

53. The method of claim 51, wherein the step of the storing the
speed information comprises storing the speed information in a

buffer within a data recording/reproducing apparatus.

54. The method of claim 51, wherein both the first and second

speed flags are represented by one information byte.



the recording nmediumor not; and reading the stored
speed information to record the data on the recording
medi um wherein a first speed flag for a first
recordi ng speed |ower than*® second recording speed
is set to be dependent on a second speed flag for the
second recordi ng speed. 52. The nethod of claimb51,

wherein the step of the storing the speed information
23 co?eP&r iRetdods i rigtaime F4r hegpéRd thrad ibak ngndepecersl speed

fladshdireatrespbtifd1fS trep@ericld wS PEEdal Se AN 15RDLBsWE s in
second eed flag indicate that the second

t.h S
the 9828F%ﬁ§ﬁfnsﬁggﬁ'is applicable. 53. The nethod of
clai m51, wherein the step of the storing the speed
i nf,ormation ¢ rises storing the speed information in
6. 3 hr?uf“fgfé]?o%(}fgic a4 datra fPEE]E)‘%ﬂicﬁ&PFgﬁjr%uci ng
appadahys rebdrdithe petdiedeod abpedaind, smhesLinn dotdhe first
the first and secon resented by

i eed flags are re

and 5880t e oBT o, s BET 48 THeoHIAOCOTII 4 5%,

whogiing t hbef resbrahnty seaoncdtrepeedn fd agsf@re within a data

[ represented with values of bit positions

reco%ﬁﬁafﬁ%%¥§h%?}ﬁéﬂﬁa?a5§ € 56. The method of clai m 51,

further conprising reading recording paraneters

dep ' f t first _ and second recordin s
57 G RRaReDE 8F, BERE o M5 el G SREC LD r g e Cotprising
steppeebr di ng paraneters in a buffer within a data

r?r‘égﬁ%&]q{c{ %QBQdJU_ﬁ.f%a%eeg.r f%éjécd %7'onAa n%@c%%i%f area of the

recordi ng data on a recordl ng WE(% um conpri sing
recosfips ofediwadi ngheontaookrohf odmibimat iecor dedluwgiing  speed
infoﬁﬁ@@iiofni G ev@icl‘:fe té@ategy information, the speed information
including one or more recording speed flags to indicate whether a
corresponding recording speed is applicable to the recording medium
or not, the write strategy information including recording speed
parameter; and

utilizing the control information to record main data on the
recording medium,

wherein a first speed flag for a first recording speed lower

than a second recording speed is set to be dependent on a second

speed flag for the second recording speed.

~58. The method of claim 57, further comprising:
storing the first speed flag being set to indicate that first
- recording speed is applicable when the second speed flag indicate

that the second recording speed is applicable.

59, The method of claim 57, wherein both the first and second

speed flags are represented by one information byte.



recordi ng medium the control information including

speed information and wite strategy information, the

speed information including one or nore recording

speed flags to indicate whether a corresponding

recordi ng speed is applicable to the recordi ng nmedi um

or not, the wite strategy information including

recordi ng speed araneter; and utilizing the_contro
60 i nfiey MRFOR F r Tai PREACAN O ERE 1TFBC BRI gCond speed
flagiediremMrevbesively fricpstsaperd wikagvhdies di Nnsitt positions in
th ne%ordlﬁg)sgeed | oner than a second recording speed

© ('S LeEpR Y P HEYEpendent on a second speed flag for the

second recordi ng speed. 58. The nethod of claim 57,

further conprising: oring the first, speed flag being
51 oo™ BeFhoH cif &1 pRlt SH CeF OhE PR g Sboed | s
apploreadl ehavhernd hensespnchrepaedi dd ag anducd:e witdhah a data
reco%ge s;ggq% recordin%ﬁ%geed is applicable. 59. The
et had B CEPaTIY SPPRAEFRi n both the first and second
speed flags are represented by one information byte.
49 60. The nethod of claimb59, wherein the first and
second speed flags are respectively represented with
val ues of bit positions in the information byte. 61.
The nmethod of claim57, further conprising storing the
read control information in a buffer within a data
recordi ng/ reproduci ng appar at us.



