10

15

20

25

WD 2005/ 017889 PCT/ KR2004/ 001550 Recordi ng nmedi um

Met hod of Configuring Control Information Thereof,
woe@sHTisey and/ or Reproduci ng Met hod Usi ng t hePEGHER2004/001550

and Apparatus Thereof 5 Technical Field The present

invention relates to a nethod of recording a control

information on recorging fB4 WRaSHEh as a recordable

opt|cal di sc having at |east” one recording |ayer, and

”Drf«‘: B | eulah gﬁgﬁ&h%r %tog%thi:h@om'a‘Eﬁo‘M lI‘theQ%of

spee ormati on araneters ar

3%”??%#?%?%? (58 e Tt MV G ing of b i

reprodum ng data on or fromthe recording madl um

usi ng the writing 3peAPPIFDIHRITRAFASE Backgr ound Art

A high density optical recording nedium known as

HD-DVD, is wdely used to record and store

hi gh-definition video data |arge anount program data,
Techanikdll ghiefldl ity audi o data and so 20 on. The Bl u-ray

di sc represents next-generation HD-DVD technol ogy.

The Tephnlragi calespacinf | eat heas af® nrowmkeihd estrablesbeding a
for the global standardization of the Blu-ray disc,

conﬂﬂ?i u%eeméwaﬁ%qils A& gt Mgt &- Sl Blsu d Wecordable
di sc(BD- WD) . Meanwhi | e, arevvrltabe u-ray disc,
optfggﬁdeﬁgcthﬁabfngpea least one 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, thisg 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 now being established for the
global standardization of the Blu-ray disc, including
standards are for the write-once Blu-ray disc(BD-WO).
Meanwhile, a rewritable Blu-ray disc/ known as the 1x-speed

BD-RE and now being discussed, should be compatible with BD-RE
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BD- RE and now bei ng di scussed, should be conpatible
with BD-RE WD 2005/ 017889 PCT/ KR2004/ 001550 di scs
wezpso1sad t o have higher witing speeds, i.e.,PCHER2004/001550
speed BD- RE and beyond. BD- WO specifications for high
witing speed are also in progress. Efficient
dis%_ol dikbaRsehore $0RL0E Widie h@rbtgﬁgws:p@e@@ﬁpf.e@. of the 2x-
i gh-density optical disc are 5 urgently needed, and
speé&ﬁ%@?ﬁ%:%#gsLE%?ﬁdeStggLW%h% e%qgﬁkgti%ﬂéur fﬁﬂ writing

co Scl'osure of Fnvention Accordi ngly,

the present invention is directed.to, an tical .
Spe%?seggoﬁ%ﬁﬁP FH%Q?Q%??ﬁFrecgﬁgﬁﬁdeﬁ&iﬁéﬁ#?ﬁﬁng B coping
_ substantially obviates one or nore prohlens due to
with|thie ahighswahBingi §REFENCagés WO EIat PGl Aiisc are
obj ect of the present invention is to provide a nethod
urgeitly ecrationy dissw céder obPRAL 6L ARELORSasesprlel 1fgd should
information 15 corresponding to a plurality of
ensuré tihuigusheedspatbibivhith. witing speed information is
included in the disc control information so that the
recordi ng and reproducing of an optical disc can be
performed based on prerecorded disc information. 20
Dis&OLHEL 9P £SteRfidhe present invention is to provide

a data structure for configuring disc contro
info i o bj. he pr | hventi
nech LR o0 MBSl 00 Bk Bl b Praile 0uen)
. area of an optical, disc, disc. control infornmation .
aiof o Freda hhr e VAL PR ATy CoPu T TG 28 Nepoctilos byt ially
whi ch information for indicating %Eplicability_of a
obviates one or wore problems ue to limitations and

%y]optical

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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WD 2005/ 017889 PCT/ KR2004/ 001550 specific witing
speed per recording |layer is recorded, to provide
woriosal7seonpati bility between |ike-based di scsPEDER3}04/001550
Anot her object of the present invention is to provide
a recording and reproduci ng nmethod and appar at us
t.hereof . . [ chyuser. d 1_he d 0
Speﬁiggfbdﬁﬁég¥?$oﬁg%ﬁgio%%?ba?éngggﬂ in%gggérgg%rgggggded’ to
disc control infornati.on. . Additi | advant ages
Provtie AL Ian F TR ad 10 (i THvbnr T oh DUF T Be get (01431
forth in part in the description which follows _and in,
Anothem WOUECHecBie ABBar BRESERLt hdBESRAVPRy oFfdi hgr yProvide a
skill in 10 the art upon exam nation of the follow ng
recandimmy bedl eaepeddueinm prefeiede atd t h@Harpdms orheTRet, by
obj ectives and ot her advantages of the invention may
whidie neaki zéxktandaat tlae netbdoyrdade ost rantiureeproduced from an
particularly pointed out in the witten description

optidid dididmidieiePraeidedsdide eppendedi Af axvnagson 15
To achi eve these objects and ot her advantages and in

Ges a ' e purRese,ofadesLaVEDLEORF ashe i t1
Add{ﬁﬁﬁ?ﬂ egggﬁ%héﬁg%ﬂalsg escribé% herein, in confi&ir%%gen ren

will 9 eor_'“.f@%th,im.ogggy on W thif & JEagement . at e of s ang
I NC e

an optical disc uding at least ‘one or nor
. recordj | ayers, a net hod_ of %p recordi ng the. disc . .
in REfR 6L T PO R | SHPOF CF he COpTORC dISE R Bcgor ity (81l in
the present invention includes the_steps of providin%
the t 4B afPOBasTXPHEHF 51 c Bkt ridhe | APSAREIGN OF t RRY tife 1earned
managenent area, the disc control information provided
frompepragppkiecapf e wre t iimyespeeit o Bleh ofbjgnt iated eapd other
one or nore 25 recording |ayers and recording
advappd«aabbé reeor thngnspead may be realized and attained by
the structure particularly 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 control 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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information within the disc control information. WO

2005/ 017889 PCT/ KR2004/ 001550 I n anot her aspect of the
w@e@sernssd nvention, a data structure for indiPEI/KRg004/001550

recordabl e speed information is characterized in that

the recordabl e speed information includes a respective

In Eﬁﬁﬂﬁﬁhﬁgﬁégggg f%aQ§&9 bPQé%ﬁ%aéﬁgghhgbn a data stfucture

CorreSpon g speed I'S app not and in th
eed_fl a or di pee wer
fort it At Feldath i ssp%e%d SRR Re Rl Rl e erizea

, cond s second recordi.n )

in Eheda T SROTHAD L peat b et it Ghdhr LvBERoR, TgoPective
met hod of 10 recordlng data on an optical recording

recpidinm SRESTddslahebo stplete selerion speegresponding speed
information on a specific area of the optica

is eppdridiatdenedi umt whet eim thet speetrsnf spaadi 6hag for a fist
i ncludes a respective recording speed flag to indicate

recolrdihgr speetDrI@sontghag speedond appldreahle ofeddtis set to
and wherein a first 15 speed flag for a fist recording

be $RERGJGVEIohhaN f &QEPNEhed£COT NG sPa8EE | Se88hdt @ecording
be dependent on a second speed flag for the second

sp ckgcording speed. In another aspect of the present
I nvention, a nethod of recording/ repr oduci ng data

on/froman_o rdin nedlun1 20 i.ncl udes the '
T CRapEREY r 88ArHG spEed T ar AR En FPB SBboi 7 o fethed of
area of éhe opti cal recordln nedl m wherei.n t he
reckEdfd n B Aatdbn PN CPRGER T F§§8§€11P\9e Fedordi npcludes  the

speed flag to indicate whether a correspondi ng speed

steps odpprecapiendrspeed andownekePn anf o sipepekc f faga of the
for a fist recordi ng speed

optical recording medium, 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 respective recording speed flag
to indicate whether a corresponding speed isg 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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25 | ower than a second recording speed is set to be
dependent on a second speed flag for the second

w0 e@mondisey speed and WO 2005/ 017889 PCT/ KR2004PCDKR2®4/001550
recording the data on a main data area of the optica
recording medi um based on the read speed information.

reco %&gt%{ as Oé th§ R—Ea?fr?ntd%gﬁlergféw & the optical
reco i ng medi um haV|ng speed information is
racterized.in t at_the spee for
recq; M EE R PRI ve rg&%r%ﬁw@g Ss%eeecg Jfl?garr{‘gt nd| cate
whet her a corres speed i.s appllcable or ,
in %H%t%%&’e%tf?g §p & Seikg YE 10t are%%‘i?ﬁ g medium
speed |ower than a second recording speed is set to
havige depefdentniprmat ke ofd speumpdiel et thHe BlRonghe speed
recordi ng speed. 10 In another aspect of the present '
infdrmeantdon, il widd ca diespedtnoieudescatrdiegst spped flag to
recording |ayer provided with a recordable area and a

indieay diagtdesald edoetrepenadondetbes®ais WaghsEidaieCor not
control information i*s separately recorded within the

and PLEr egprded areaspersddiar r ecogding: | ayef; 4nd 2eher@liRg speed
15 appllcable recording speed information and wite

1owe‘°’1I ?ﬁzﬁgya s% QLERLIQN, AL ddévé‘&?]&n th&@gr%%p%l:d endent on

i ng spee are recor i SC contr
nfo natlo n a oth ect . of the,present
@ 4RSS i Bt Toh) S cRECTI o e Pt e et udes
the steps of if an optical disc 20 having at |east

In gRethesorafRRFY agér Ghe | BREBEN. r &SNy iGisc 8BnORGiical disc
information witten within a nmanagenent area of the

inclpi¢zal adi séepet wdnd ngrepeedizamd teddingrovsdede with a
appl i cable recording speed information recorded

recorddbhIe t Aeedi saidcont retording-disabled or prerecorded area,

wherein disc control information is separately recorded within
the prerecorded area per the recording layer and wherein
applicable recording speed 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 1if an optical disc
having at least one recording layer is loaded, reading disc
control 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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i nformati on each and wite strategy information
fitting a 25 corresponding witing speed, deciding the
wowriosiomssspeed of the correspondi ng recor di ngPCHK&R00BH01550

referring to the stored speed WO 2005/ 017889

PCT/ KR2004/ 001550 information and wite strategy
inféP&%EﬂgﬁlqgkiaW}ﬂﬁgf%%Tégé e&%&? éﬁoﬁﬁeagﬁ§lg%@forming

witing speed. Tn another aspect of the present

inyention, an tical disc. record.playback apparatus
rechRtt et B BOrtr ol e Y HeH P9 erPrG A & recor di ng

command and a recard playback unit recejving the , )
In pECHEhPIRManel (e r BESFEPI ayBARIRC it per P m eyt disc

a recording in a manner of reading disc control '
reconf ophavbenk eppardedswiltkilidg snenayenen®l apeatofledfvering a

optical disc per witing speed, reading to store
recappingaklcenreecbr dhdg speedol@ i pflaybackonunétordsreiving the

within the disc control information each and wite
recStdahgoyconhndpt i Oie r ecocded bylapbaewor kini@ Wpokhfarming a

corresponding witing speed, deciding a recording
rec8PEEAGOfi LORERRRENALAY FOLPI Ll NGl Ry eleddk FBf enbifR@mation

to the read information, and perform ng recordi ng at

eqi . I ecor di pe It ks b - :

rec%ﬁ%%?sﬁgggqvga%'b%?ﬂggﬁégpgreggﬁﬁg agneégl 5bt1cal disc per

,description and the follow ng detail.ed cription, of
wrif§ES" A *FRolfon ar & S EnpI B HHP L ex et speed
. and are intended to provide further explanation of
infereathoBnErERTE8S 20 t81ia nEe BiFef AN bt iBhosRation each

Drawi ngs The acconpanyi ng draw ngs, which are included
andt grpcevetizagegy information 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 description 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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further understanding of the invention and are
incorporated in 25 and constitute a part of this
wa@ppsiocmsd on, illustrate enbodi nent(s) of the PCWERRI08/001550
and together with the WO 2005/ 017889 PCT/ KR2004/ 001550
description serve to explain the principle of the
invention. In the drawmngs:, . FIG_1 is diagr of _a .
descsrilrpgﬁjequl a§8F"8i € a%x jI{M%Ja I ghteo If%lenélpﬁ)'geseﬁ? et Inventlon'
invention; 5 FIG 2 is a diagramof a dual -1ayer disc
In HppI9cabt®@%o the present invention; FIG 3 is a
di agram of a managenent area where disc contraol
FIG. ntofifatd odlagraneopr ésetngkredyen fsSeecdbddgabilg to the
which a fbrmat of recording the disc information in a
presmtr esporwti hgn; 10 area is schematically shown; FIGS.
4A to 4D are diagrans of disc infornmation recorded
FIG.aceorih ng tdisgfdi sbfemboduaknlagért e g espplicable to the
invention; FIGS. 5A to 5C are diagrans of disc
preddfOr i@fd.oni sgcorded according to a second embodi ment
of the present invention; 15 FIGS. 6A to 6E are
di agr; ofy.di ' r ' de c .nQs-t
PTG B od R b L he Bree et et T an e Ca g “eontrol
._.and 7B are_diagrans of disc_information recorded ., .
LR oo A dF TR BNbOdTRBRLO0! ther presane, b which a
_ invention; and, FIG 8 is a hlaock diggramof an _
formgt i @&l BFSLTTERDr dilty AREC 26 YEFFHEFRIAhg! BpFar §PhESsponding
using disc control information according to the
arepriesepthenyehtabhy BeadvnMde for Carrying Qut the
I nventi on
FIGS. 4A to 4D are diagrams of disc information recorded

according to a first embodiment of 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 6E 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 1is 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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Ref erence will now be made in detail to the preferred
25 enbodi nents of the present invention, exanples of
wokioshimse illustrated in the acconpanyi ng drB@Ii/R§3004/001550
Wher ever possi ble, WO 2005/017889 PCT/ KR2004/ 001550
ghe same reference nunbers will be used throughout the
rawi ngs to refer to the sane or. like parts. Blu-ra
thedj §amps FaKERSASSan "eXHRsISe Ifikh opf | Elé?e%i sé“rou9{’°¥t the
according to the present invention. Yet, the concept
drawingheto5rpfesene theefpmenorchakacpaifged in an
optical disc having its disc control information
A Blecoraeddiker ebn, takappliscabhe ¢xammMD- RAM aDVRRYcal disc
DVD+tRW DVD-R, DVD+R, and simlar such discs. ,
accOkEhaygh d hend eppepehegyimised iker ei nyés, wehe kmowegdtorof the
the nost part, sone terns have been chosen by the

pre%@ﬁkigﬁQEnt§Bﬁb_E%éﬂ%ﬂtéﬂﬁ%dﬂ*%ﬁ”ﬁni@yﬁﬂéépndﬁgéuhaving its
e understood with the intended neanings of the

. term Y. : t i C r a r

dlsfhecrgrg%scgﬁcéﬁl??%ﬁ%gﬁ%r ngfg?gﬁ&é%f q{g{eéesdgﬂi s%r ergcgé‘rﬂdle%able to
in_a specifjed e [ , oA ordabl e ar.ea.of the .

DVDdFé@’ogvﬁ'Eperggb?ggd gg@éR(sgﬁ@ﬁ' &R ST A§ TaRuch discs.
enbossed 15 area, iin which npanufacturer data

AlthepghddelandowRerelegy P eRe S50t difig W po&EPHRe)tor the
and includes infornmation necessary for the playback

mostf pentecoraierd hsws Dhve besty slhodert dryrmthenapplicant, such
called "disc information” or "DI" in relation to

thaBl uthay dissehechinvegyibot slsotypi ded | yundefertraen t with the
as 20 "physical format information" for DVD RAM

i ntEMBeBWMRYRHBW o DMIR, £ @i AU, dhscaseliepge thiet applicant.
shoul d be apparent that the technical background of

Forth8x3&5§§?t tpyventd Qi | £ QAU Y information" of a disc is
recorded in a specified area, i.e., a recordable area of the
disc or a prerecorded area (sometimes known as an embossed

area, in which manufacturer data is recorded and where no

~ further recording i1s 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 format information" for DVD-RAM, DVD-RW, DVD+RW,
DVD-R, and DVD+R discs. Hence, it should be apparent that the
technical Dbackground of the present invention is 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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appl i cable to physical format information. Mbreover,
the disc information according to the present 25
WO pwsj1isen is recorded as an unspecified unit BET/KR2004/001550
i nformati on, WO 2005/017889 PCT/ KR2004/ 001550 whi ch
_ma%/ be count eg, for exanple, as a first or second
~informatjon. FIGS. 1 and 2 illustrate the structure of
whicgpt fiedl BPscSOUREEDr di Ty t AT presEfit ?nv%h??%nno§r1second
. which any recordable 5 optical disc nay be applicable
infamnatthierpr esent i nvention. The recordabl e disc may be,
for exanple, a rewitable optical disc or a
FIGSMW i le- emcle apt idalisdirsce ReherrshgutoureGofl, optical discs
illustrating an optical disc having one recording
accdR¥ilg 8ol eak | praceati sipretiided asna wianrdgeaent rekfprdable
area on an inner circunference area of an optica
optfgéf'dfggrﬁg§ ad egfhPtapiear b StREOYEEEnas idvention. The
nan_agelman_t afea on an outer circunference area of the
opt i I SG. e er LReunterencs ak ; ;
rec?#%ﬁﬁﬁ%%d?ﬁ%% g%gabghdfggrgﬁﬁlFg%Vea(or mf%%iﬁ%nﬁﬁglcal disc
area are provided separately. In BD-RE and BD- WD 15
or %é%h%?a%‘g‘?et%tjp?%fr‘gjc%?deg area is called the PIC
ar ea, ere permanent information and contrql data i.s
Referei@ed? dW¢F- di scliAbPSFREELBH P& r%%qur%ag]d 558% Bcd one
area. A data area is mnmde up of a user data area
recahdieg udeyerdata lsadeddr datPaands PEREHAeSd D8t & management
spare areas | SA and OSA, which are used in the 20
ared ephacesrentirafed he idatanfifremcaef ecebveolr ean |eptheal disc,
case of a BD- WO disc, a tenporary defect nanagenent
whePLga LTONMAK-bSt Brew dedpheridesord rg rafaamritornoda on an
a defect and for general

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. In 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 is
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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managenent. The TDVA is unnecessary in the case of
BD- RE di scs, which have a correspondi ng area
walemsgrmsed as reserved. 25 The present i nventPONKR2004/001550
intends to provide a nethod of recording disc
information (D) as disc control information required
for WO 2005/017889 PCT/ KR2004/ 001550 recordi ng and/ or
recqrshmsiuenAdost ZERFAGHSA ple-a elbPdedTbrd RIS FEANTEed or
are. It is apparent that a recording nethod in the ‘
recqurdnbrler caxk ar €bt i $sdiepberent| yhappla earEgich Reepdfin the
disc. In the case of BD RE and BD- WD di scs, the
pref¥erdrtoaded dreadisféreéhel Pl Eppiléadr evordedhusiimg eof disc.
bi - phased hi gh-frequency nodul ated signal reproduced
In A€ 0EAEB0-E0RD -REEGIHI GIRhay kb s Miwdhrds orecouied area is
the disc information. FIG 2 illustrates an optica
the di gchaving dual -£eg05di ngipbayers.pi &l api jADeFequency
circunference area of the disc has a 10 lead-in"of a
first.recording_| aye Layer rr ondi
modytaffd FIgrad %eec%% é}fé%%r icﬁg)rfigglgr e‘%{ager%é&%n playback
this case, one PIC grea i S grov{ded in each of the
methehd-F HndHEadEBEt S area8 IRt t AR same di sc
information is recorded in each PIC area. 15 FIG 3
FIG| | |stildiEE s T Aa TR ed18CcoPEVAgS odfd recording
present invention. In configuring the disc information
layafst hen Phichrea dmreERREVGIEBBMWS dirgs ehethe ndhwen has a
recording unit is one cluster, 544 clusters
leadOnst bFutze onest r agpeptiiag dBgerupfieryeeddr dconréspanding to
five fragnments nake up the PIC area. 20 Disc
a 1L05060BLEENI sekeger dedoriiagf neperheqadehusher oh ahis case,
first fragnent 1FO. The disc information is plurally

onergger%&%a 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.
Disc information is recorded in a front head cluster of a
first fragment IF0. The disc information is plurally recorded
per recording layer and recording velocity permitted by the
corresponding optical disc. One disc information includes 112
bytes, sometimes referred to as a DI frame. To cope with a

loss of disc information, the same contents of the disc
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per recording |ayer and recording velocity permtted
by the corresponding optical disc. One disc
w0 pdosonms? on i ncl udes 112 bytes, sonetinmes rePET/K&A00H001550
as a DI frame. To cope with a 25 | oss of disc
information, the same contents of the disc WO
. . 2005/017889 PCT/ KR20Q4/ 001550 . i nformatio are
InfQuEpRiat QY| 57 eEBPARHSTHY e ABROFFBM 1Re&G°0 dSrBtt BFad pgluster
remai nder of the fragments. Information representing
of the rorrEpvAddhgthechfaI®Rptayer, information
representing recording velocity, and wite, 5
Infetmat by irdpremdnoimgorthespondiragpbodihg reeopddhgs layer,
velocity are included in each disc information. Such
infbFhot Tk | Onrdsredint ined imecoedandi ngvatdciepr, oduehdg write
the optical disc, to provide optimal recordi ng power
st rPeEgy €A G tli YL c8PFe PEInd118SOkEI Nehe eh@EdAint0 velocity
The di sc informati on of the present invention is
areCQﬁkﬁﬁh%@!;ﬁg e%%kprgfég'@gfégﬁgtﬁbﬁ.reC@&thanormation is
vel'oCity 1 nformation*supporte by the disc and
.associated wite.strategy informtiaon,. and r .
R e fF&bIF??OFﬁlB?oﬁF&?ngegﬁggPFﬁggre%%?df’ggvgfbcﬁﬁfc' to
supported faor each recording | ayer and associaL%d
POV ¢ e OPS 18Prlat BYFOT ALY mBOWEH W aTSHFECNEN hBYfibd 30d per
for discs having a plurality of recording |ayers. The
recgpetidivetonityurati on of the disc information is for
a Blu-ray disc, which may differ fromthe
The canétgindbiroatdabna o fDVReh asess egits c.nvepacidrn ché | ghataeterized
recording DI volume for a 20 Blu-ray disc is 112 bytes
in PFoeayiMgl epkciBy cCarfddidiingg Ve cidiys cinfanaed bonsapported
the sane recording | ayer as one
by the disc and associated write strategy information, and

more specifically, in providing specific recording wvelocity
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 disc 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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information, i.e., wthout repeating any comon
information, the wite strategy configuration may
walpdosmer7sger recording velocity. 25 FIGS. 4A tBCHRR208/001550
di agranms of recording disc information according to a
first of four enbodinents of the present WO
2005/ 017889 PCT/ KR2004/,001550 invention, i.n which . .
inveigpiaable \Whi§hg 28pdddatifor Wat Frd i §P%e§1co+la%‘a.rmar5mn 1S
acquire disc informati on associated with a specific
recomdgdng speed of an intended specific recording |ayer
froma plurality 5 of existing disc information, al
To ddguiliscdiaéotmivrnatsboubdsbeiread, wabhch ispedifgc writing
consum ng. For instance, if there are four recording
sped@YSF SaANdnebafbdWsbkngispeedsrdppbi dallee [feom a plurality
recording layer, a total of 32 disc information are

of gf?gggn%Adi%%CQRgﬁﬁﬁﬁﬁﬁkﬁquﬁfl(Eﬁ&id@EcSHQ@diMﬂﬁﬂdﬂWshould

isc 10 infornmati on whenever a val ue of the

be g%%@riQR?Eﬁagé“%féé é%ﬁs&éﬁ%ﬁ%fifﬂfegﬂgghﬂgelal%rﬁHB%e are

ng Speed | s needed. e present 1 nvention

is characterized in ingcluding disc:_applicabl st
Fous pEEROT L P67 St B L0 s F SCoPd R5-ofaygrbLicdtle per

i nformation (nunmber of Iayer3$,in the disc, 3 A
record brgml AYAT, 18 tetehalife 3% d1iSIC i MiGHRAGT IG! f54f hepyed-

a specified nethod wusing the recorded information. _
recdhilsri néprodeéen, WALEh ot ershoiesd t heeatgendélof 3@ disc

plurality of disc information, is comonly included
inféeaat e6) iheeavkrdiscvahfior nt itdrg dhecebpformation for the

facilitating the access of the disc information for a
spelPeetfireco2BihgCaaidly Ay ewrantnyr sbedd sSpeetbeded. 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, thereby
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) is

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

selecting to record one write strategy (WS) for a specific
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Mor eover, one wite strategy (W5) is recorded within
each disc information and identification information
wo orosiodssd i fying a kind of the correspondi ng RET/K&2004/001550

strategy (WB) is separately recorded, whereby a

record playback apparatus (FIG 8) is 25 facilitated

to use the wite strategy (W5). Moreover, by . .
writdsicect3PREd 0 PBEOr & ondPRFFEECst FAS dﬂfﬁ(%) fgyey in disc

speci fic WD 2005/ 017889 PCT/ KR2004/ 001550, writin X
infapedd.amd aaspediti ¢ Taekat gAYy eCdh dPgc Provided  with

i nformati on, a disc manufacturer can be provided with
convaainardence. Referring to FIG 4A, illustrating a disc

information 5 structure, each disc information

RefSSOURNCELLS deler miard by lausteqienee nanbetisand isformation
recorded using one byte. For instance, the

| tLQBnI $118COordesh-hdx fofki byl (isedeteheihBd by a
Str#%%e&geéggﬁcelﬁuwber in DI bl ock!al" whi ch can be

r epr esent.ed 00h, h, b, ,0Bb, 0B6Br fhstance,
sed Cie o?u%%rdfgé% %g F%f]:g)?:rcrl%t%i gn, 31‘%nere a ?i fth byte of
0Qh or 07h indjcates a

first of gighthdise | "
thej APGPAERTIAT r%%pﬁ@??i?glegl g n%;n}“g%gle%f bq%iec (1.eapcaie "DI

: € sequence
of the 5th byte will, be deci.ded b h and Lt byt es
framhase@lPNCEe TeRpISd nEy Pat ocfiw {i %lgﬁe&?n "be P¥bBResented

i nformati on applicable by a correspondi ng disc 12 [ S, .

as o@tor dethj n 02hspel3iti c Odhea PNeh HANe) @Ft Hifhli §& the disc
i nformati on which is named "Witing speed flag field.

infbeRatibat andsravhet hierf h spedief | ocfw@eh nspeél -inticates a
ei ght kinds of witing speeds is applicable by the

firggf LeSRORMI @€ Laforeptesant eddpedhibidleachri meaning of
t

e sanme "area having 1-byte

the sequence of the 5% byte will be decided by N and L™
bytes that will be explained 1ate?.

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) if a
bit value ig ‘Ob’ in entire bits or that the corresponding
writing speed is applicable (supported) if the bit value is
‘1b’. Hence, each of the bits b0~b7 within 1-byte becomes flag
information indicating applicability of a specific writing

speed.
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20 allocated thereto. Nanely, it can be defined that
the corresponding witing speed is not applicable
w@ suwppomssed) if a bit value is 10b" in entirePOI/KR2@0/001550
that the corresponding witing speed is applicable
t(ﬁupg_orteg%) ibf the bit value is “Ib'. Hence, each of
he bits -b7 within 1-byte becones flag 25 .
For | iEoF#BEFon JifndFL?,‘at*"rEFge‘%\pélsi caé?ﬁc]t}r‘f%o]o? gyspaecicﬂrgeSpondlng
~ witing speed. WO 2005/017889 PCT/ KR2004/ 00155 r
disq mstlahce; 0090 1R08péed S W&t abt eNby B or re%goﬁgin&f the
disc only, 10000 0001" is witten in Nth byte. If all
eightf kheds ebghtwikitdsy ofperdsi agespeeds catd cappl 1 £hbl 1117 is
"1111 1111 is witten in the Nth byte. 5 In the
writdkeverextandtivprel x and 2x speeds utilized by every
disc al nost are previously decided to be adopted. Yet,
In WdtLRGveSREgASHRCIHEd Dy specikk cald<is capibézedety every
as the remaining witing speeds from3rd witing

discgfaﬁl%‘?osé: AUrd ;%%@é\g;g&ns_ﬂ%fedg’éf’ded 40, Stdadbbed 7t ret@Ndyriting

writing be set to 5x, 6x, = 10 8x, 12x,

14x, .and.16x . speeds,. respectivVv . JAc i ng_t h ..
Speeﬁ%sgﬁ?lﬁiﬁge o ,e%JhEla(f oW I(g‘l’l%r Xy ﬁégegipe% %Flts(,a “remaining

_represented by a bi having a value of_ "1, and each x
writging #RYPAY &TPHN e o’f"rﬁéggr é‘BF&gent Forn AT aes the 37
witing speed. Henceg, there can be no case of a | ower
4, bthlbeﬁgcﬁg gg?, t@n@ea% PFIHN% SREQherani bei sefeltq X/ 0%,
one. For exanple, a disc allowwng witing speeds up
8x, tt heldouramd w6z i spespeedrdepeakivtélig. speed flag of
0000 1111b, and a witing speed flag of, say, 0000

Accdfddhy t6 BBREr@tesent invention, an allowable writing speed
is represented by a bit having a value of "1," and each bit
having a wvalue 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 speedé up to the fourth writing speed has writing
speed flag of 0000 1111b, and a writing speed flag of, say,
0000 1011b, is barred.

For another example, bits can be independently set. Even if
upper bits are set to ‘l1b’, it is able to set lower bits to
\0b’. In case that a lower writing speed has to be applicable
if a maximum writing speed 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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For anot her exanple, bits can be independently set.

Even if 20 upper bits are set to 'Ib', it is able to
w@edshomwer bits to 10b'. In case that a | owerP@I/KR200d4/001550

speed has to be applicable if a maximumwiting speed

Is applicable, wite paraneters according to the

corresponding witing speed should gg written din
is odppbecdele, Hehte, 1%t mMBldeche ZSEHAS det:}%?ol CPoagPonag

put on an 25 information recording. By rendering a o
infdamidt iom ofmdimet | oRertherinerag bﬁe@@lm@aﬁﬁﬁié&ﬁéﬁé&%hwrltlng
if the maximumwiting speed WO 2005/ 017889 _
pardt dR2004/ DHASE 0 wo srapmtd tap| epedds i sambbe posselbee
the corresponding information amount. Furthernore, be
Meadigh M ON€3BeRiiC V)&t ngnfparandicer , iaditeasbgt e number
recordi ng speeds can be possible. Meanwhil e,
of %%%%E ; O lé?'%?g§foé§ﬁgk99@'%HﬂﬁﬂﬂnGhthﬁﬁﬁgkybﬁﬂiﬁg disc

cording | exi sting™w thin the correspondi ng

is g%$%¥ﬁé§higggég%gﬁkpg%%%gggg %Q%%ﬁnghaﬁf@e‘L®thYﬁeﬁhe disc

mation, which 1s named ' Nunber
- of Recording, Layer' field. _For instanc . yal ' field
infaeant Aot hETAGRDGS SFTERG VRO g Taosr Li S cives Field
represented by a binary nupber in the sane 1 hea _cordin
Forhawvigipriceyt & aVhobat sBedhEret &9 n"BESET At (HE J

recording layer is the single layer in FIG 1, 'Q000
1ay80Q3) ican wbet tevpresdrbieed t Bybya ebipATYasEPRE fRe the same
recording layer is the dual layer in FIG 2, '0000
areg01QéVH&@Mﬂﬂ4bytér1dﬂmbdaﬂedbyﬁherétpcasénthgasﬁouﬁhat the
recording layers exist, '0000 0100' is 15 witten in _
xec%%ﬁih hibyte. sSi nese! kihtaki oByks [ut FIG! he, nuabep 0D01’ is
the cdrrently considered recording layer(s), which is
wri%%EEEQH{ytﬁganh byte. In case that the recording layer is
the dual layer in FIG. 2, ‘0000 0010’ is written in the L
byte. In case that four recording layers exist, ‘0000 0100’ 1is
written in the L™ byte.
Since limitation is put on the number of the currently
considered recording layer(s), which 1s currently two
recording layers, 4-bits within the L byte are enough to
represent total fifteen recording layers (in case of ‘1111 .
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 for 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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recording |layers, 4-bits within the Lth byte are
enough to represent total fifteen recording |ayers

w@ povsoersed of ' 1111'). 20 In such a case, it i SPEDPER2@AN01550
that other valid information can be witten in the
remaining area (4-bits) of the Lth byte. Moreover,

identificatiop, i nfor tion for identifyin k

Nang ¥y e 5t ey T OB R A PERS (HT TR {peBt ion, one
witten in another specific area (Mh Qy ,mnthlg.

writpe sireEeont of et | bR, Te5oRRReh for nané%? }@ wricing speed

Strategy (W5) Type' fleld WO 2005/ 017889 .
andPCI/ KiRZHOUT00155Corddmel ylayart hendi sehe nfeFhe®i ofbigitegy is

the present invention, one wite strategy (W5 is
optﬁ@ﬁ@&d?ds%Qécﬁeﬂpé&bﬁl&ammdusukﬁmﬁedafaanealgpedl types by a

recording layer and the wite strategy is optionally

dls§e| egtedr {5 0meari ous tdmals, of ispecthied dypesspyndihg disc
di sc manufacturer. Hence, i'f the correspondi ng di sc

| ofy, | st e w¥=1, 10000 '
AL 2 e et e

di f t i
ie SOLLERSNGLIG UpRC GRS ON b3, 2 SECOULMEINILE dioc

byte. ,Substanti al Mﬁlte strate (W5)_.is 10 record ,
TSP 6 1R LYEEERe yEYDel HE Einet a1 P WPt g7 0000 0020

strategy (W5) wll be recoded as a val ue
is iwtidrtoperiat ithe Wt hbYEfe d%‘éb%i‘é%IHW?%eW&FQ Shy3OReyY ¢
type in the Mh byte. The wite strategy (VED type ,
recdraleche ivt h 5§+ 211 opvitemal |y Yetcor §sl e Subshianiial write
disc information. It is also possible to 15 apply one
st1SRREY | et W ivi B1Stueat sgyodahb) abype val basintspeperbring with
speed) disc information, which is expected to be

thesuaeeaasé %m@é/egyraeégyd maybagkeappar aires (1Ft Goyte.  The
8)., In a mandatory

write strategy (WS) type via the M™ byte is optionally
recordable in every disc information. It is also possible to
apply one specified write strategy (WS) type in basic speed(1lx
speed) disc information, which is expected to be supported by
every record playback apparatus (FIG. 8), in a mandatory
manner.

Tn 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 1like.

The above-decided various kinds of write strategies are named
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manner. In addition to a nethod of recording specific
paraneters of 20 the wite strategy (W5), a nedi um
w@e@peL1sy of a recording |ayer is generally nedi/kKRe@4/001550
by applying a | aser beamto the recording |ayer
within an optical disc via a pickup (111" in FIG 8)
to performa recording thereof. Hence, jt should. be
‘Wrifei dérakRent endily (ré%or@?ﬁ@rﬁ&mefyu%f FRECt htgr contents
beam a 25 time of applying the recording power
recohiedt oiitdrid t he $PRe1L1iqhe Wbidve- §écPdedyvallVels are named
kinds of wite strategies are named WO 2005/ 017889
‘WrPEF/ §RR0440018SD paVlimeeeSsrategy (WS)' in general
and specific contents recorded within a specific
The WFite 5&&@&@%{/ (WB) e wanescord¥dt enSvnategy (M. As a
paraneters'. e wite strategy (W5) can be recorded
Lo LN QS WA S i b1 & SEnhecrE S Y yogeas] f kedritin
dls%ngggéggﬁiéher §b§§%€Sé§%§?t?ng speed?ii.e.,ﬁdisé 7

spetiM ;a3 well; as ﬁplg medi Ym-pr 0PEr LY Ofdi8im NELOFEEOP of the
pegqd ? a nore

yeﬁ'|S’conS|dera y¥affected. Hence,

accurate systemis requested., The_various wit
recQ¥iaPegi eI WS)© ae %ﬁ%ﬁ%y a§f¥8FF8%S f or g?%ﬁ%le.

10 First of all, there is a system having a recordin% ,
accpupte fffieter 15y 1eEnantadr ecorts nﬁaﬁ&ro%ssi‘ijélYﬁ) strategies

formed on a recording |ayer medium which nmay be
(WStabkedekphalneWBas feddomdl yort leeranle -a syst em havi ng

a recording pulse having a size anounting to a half
rirgf tde racor divhgrmar Kssi ze fygtemhihelvits nay becewndiry pulse

‘'nf2 W§'. New wite strategies (W) keep being

smadexel oped.1 Regandi Bg theodufher emdrki ndiszeof (&h)it €ormed on a
strat egy

a more

recording layer wmedium, 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 various systems of the write
strategy (WS) exist as parameters applied to the write
strategies (WS) differ from each other, a disc manufacturer
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 informatiom.

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

record/playback apparatus (FIG. 8) recognizes how many disc
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(W5), when there exist the various systens of the
wite strategy (W5) exist as paraneters applied to
wWo b@smrisse strategies (WS) differ from each OPCIEKR2@4/001550
di sc manufacturer 20 tests the recordi ng power
according to the wite strategy (W) to be recorded

in the sel ected byte and then records.a_ resuylt of
infoEtLeR e i | VoraiPathsy (UL RPITE P ALPrT nlanely, the

bytes within the disc information. Fromthe

numbeoveof ecoifed SHEPEIRG sPEES | n#BFﬁEW?Eﬁonof ‘e KPHRD Dby
25 byte and the recording |ayer information' of the

multitdl yhytee, at heppi éceibdeplayifaiol appaedt usiigeG bg) the number
recogni zes how many di sc WO 2005/017889

of PEILKR20Q4/10ARSD. | mor mhki oprexést \itventitdre applies one
correspondi ng disc. Nanmely, the nunber of the

wri 8 %ﬂﬂé&éﬂ;ysc (w)or sk ons i ssgeauingh by wiad ing! yéfgedn and  a
applicable witing speed nunber by the nunber of

d he cplesgihy i R¥RNt hORbapPld©staBe writ
Sgwmgﬁggftggg?%g¥géy %i?f for a specific witing speed and write

stréﬁﬁgﬁffwélC@%?E?%@yﬂ%awggﬁgn EH?okbggsﬁ@%ﬁ%?ﬁ%ﬁ 19f deciding

consi deration in deciding the nunber of disc
the | MRt oL Sthet 4% ded i nformation about the
nunber of total disc 10 information can be recaqrded ,
The j pbavepderi fedarad anagiomt #PBYE e EN6r THEPHT kBF (7521 disc
shown in the drawing) within the disc information as .
infowhdtiddencen be irscabided drprogires i bt upakit yeeB -thé byte
above-decided disc information that the sequence is
or dead dedkey thaosequroer iIH rinbedxawihigoh iwdtiwint t ehe disc
in the 5th byte in the foregoing

information as well.
Hence, it is able to program a plurality of the above-decided
disc information that the sequence is decided by the segquence

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
00107, total eight disc information are needed so that the
sequence will be ‘00h~07h’. It is previously decided that disc
information of ‘Obh’, ‘01h’, ‘02h’, ‘03h’, ‘'04h’, ‘*05h’, ‘06h’,
and ‘07h’ relate to ‘1x speed, 1°° recording layer (LO)’, ‘2x

speed, 2" recording layer (L1)’, ‘2x speed, 1°% recording layer



10

15

20

25

description, and that each of the disc information
designates the previously decided witing speed and
wo emsiodissy | ayer by the sequence. For exanpl ePCDKR2004/001550
knowi ng that four witing speeds applicable by 20 a
di sc SX|st|if the Nth byte is 10000 1111' and that two
recor di ng ersgexi st within the i f Lt.h
(LO)i's 1GODGP O'gltB?EPrgﬁﬁﬂtTanE qhigr ?%ﬁ%ﬁ%&ﬂﬁg speed,
. needed so that the sequence will be 10Ch-07h
1°° presdwiigly deveded (bt di‘sc” Nﬁﬂ&ﬁﬁ@tl%ﬂe%@ é%h :recordlng
01h' 02h', "03h', "04h' 05h “06h', 25 and 107h
laydel ate) tp ‘A% &;:ce@d,ngleitper@i:,orzf ngeraydingl dpyeripbl) ©, and
speed, 2nd recording layer (L1)', 12x speed, 1st
‘4Fhf@§9£ﬂh§gsbé¥@t E%3ZQQ&&@iE@BQa@@T%KRZOO4/@@B@5@tively.
(LO', 12x speed, 2nd recording |ayer (Ll) " 3rd

In m@hk'n9a§@§§dexpﬂa1ﬁ§§0r@x%&1lﬁyer tLO)’ ,wrﬁﬂihQWIprgd is
speed 2nd recording layer (L1)', “4th witing speed,

pref rquf Ingakg%Lfﬁ )conéﬁﬁérafgghvw'Yé@ﬁe§9eg% Ffbarent

c I ayer respectively. 5 In
a 0 ai the t
tha$r %ﬁnﬁakiggeﬁtoc%%ng%%ekggF%%% lail? faken into

a arent that the recordin ye n .
Con%f ereheral | Jfargken Pﬁiocag h 'd%?§?16£.l%bﬁgﬁyseqpence of
.can be defined in the sequence of 1St recordln%_
1% apepriop, leyespdéd), 1rStShessordi'dg I%@@ﬁr?{ﬁ§ ayigr (LO),
2x speed', and the i ke Hence, in order to acquire the
2% @pé@dlnf@nﬁnthenlibe a specific target witing speed
and a specific target recording |layer, the record
genBbaybackrapparat el e idiJacilidmiedido Gheck specific

which disc information is related to the specific

tarégEg%Eltlng speed and a specific target recording layer,
the record playback apparatus (FIG. 8) is facilitated to check
which disc information is related to the specific target
writing speed and recording layer from ‘writing speed
information’ of the N*! byte and ‘recording layer information’
of the Ifh 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. 1In 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
or non-presence of applicability of 1%t to 8™ writing speeds by

a flag in N1 byte (‘Writing speed flag 1’ field), and another

byte is allocated to display presence Or non-presence of
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15 witing speed and recording layer from witing
speed information' of the Nth byte and "recording
wo 2908017884 or mat i on' of the Lth byte comonly PEUERA@®/001550
within the respective disc information instead of
pl ayi ng back to -check the entire disc information.

20 FI G, 4B sho an.exanpl e of ext ndi ng_t st
SpR1SBGTER O S Hoony dOB FAVERETon A Bl GLAgA T A2 byte.

case that witing speeds applicable by a disc exceed
Conteingist WiragsenNt hnbytlee Wm}%ﬂgs&éfé?cﬁmégefﬁerlayaﬁﬁnt to
FIG 4A is extended to indicate presence or
thoseoroprigsenterst appbidabhki of dhelSraserst WureRtiiep in FIG.
speeds by 25 a flag in Nlth byte ("Witing speed flag
4an. 1" field), and another byte is allocated to display
presence or non-presence of WO 2005/017889

r1c.PAE K&%QQQ/ 08125Q D! heabikbiding ke Leifomiddidty by the
speeds by a flag in N2th byte. Contents witten in

flrs% P?Sr g@%@%ﬂ@mg}ft ?eﬁﬁ@%ﬁ’ahﬁgén\tz@ont hoserof . the .It can

nt o present invention in Fl G

5 FIG  4C shows an exa Ieof in
be k%‘?"&?njél?%ntg’f TEhe TS Y BRBGC f%%eg% V&J‘tth%%p Resqs (1x and
|nvent|o&|n FIG 4A at there are.

b
x) t i HpplNi cabl&enr it Pﬁﬁospggagb Fx %WH“OQQ PO in the
byte (10000 0010b') conmonly recorded in the entire ,
ent idfs c dilgEoriei oome bhent Fard t Woak edoidi AECPAGERS ebgigrs exist
10 within a disc fromLth byte (' 0000 0010b'). Hence,
within tdhedexanften ol “"Flo@ted C,* 00dt0alo ofldlr’ )di sc i nf or mati on
(two recording layers nultiplied by two witing
HendPeeds) 8%l Sxandlek dosequencef tdumldi Seutr nfivsoatindbrmation

becones ~ OOh' (1X, LO) -

(two recording layers multiplied by two writing speeds) exist
and a sequence of the disc information becomes ‘'00h’ (1X,L0) >
‘01h’ (1X,L1) = ‘02h’ (2X,L0) - '03h’ (2X,L1). 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 in ©PP~111*" Dbytes 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, LO0) and ‘01h’ (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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"aAh' (IX L) - 102h' (2X,L0) - 103h" (2X,LI) . This
is a 15 specified content according to a predeterm ned
W@ emsenmse and, as nentioned in the foregoi ng PCT/KR2004/001550
description, can be rendered into a different
sequence by a specification. Anintrinsic wite

strategy (W5) is recorded in other bytes, wthin.eac

L1) dretainf sPmkticoPRR Mt Tion haaﬁ8C§F§ %;-ypeesm%‘%a ferategy
Specifically, information of a type of a wite

(WSs2rategy (WB) witten in Pth--illth bytes within the
corresponding disc information is recorded in Mh ,

rIcbytp. sNawel wnoichkar matimpd & of tigcaudinsytdl gant peormation by
different fromthat in the Pth_illth bytes. 1In the

t he €¥anBke dubJdi@erdCof Ghe prusspeednvetriend IXOIRIG (| 4A. It
25 speed, L1) relate to the application of a first

type wite shiategyrd VWerl) anchilO02pplidxbipeead;ili@g speeds
can B8 R (2x-speed, WD 2005/ 017889 PCT/ KR2004/ 001550

(lxls_lft%%%?g%t %(:{)\g_%@n ai,@;ﬁldb%te' o 1af1 12 1SeCANd tyHemdhly erecorded

4D shows anot her exanple o

i BRI ST OETBLOD Y g2 LT S BOPOLERL 01 10y

that there are eight applicable wi}] 293 (Ix .
exciBhr OUGH 8X) 1 FORANCIT YL & (1AL | P99, PR droni §enee . in
recorded in the entire disc information and that four d
ther ecoraditey | agpeeplexi 8 WEERi-n #0i sE5dm LERTByYetwe  disc
(10000 0100b'). Hence, in the another exanple of FIG
inféPmatabal (fhiurt yedawcdlirsr Udy¢rd onwtiphi¢d ooy eight writing

recording layers multiplied by eight witing speeds)
spe@fisSt and@a sgguencee@ieide dfsehenfdramt iofichesbmes becomes

100h' (1X,LO - 101h' (1X,L1) - 102h" (1X,L2) - "03h
‘OO(l'll’X'(L_L&),LO) > '01h’ (1X,L1) =» ‘02h’ (1X,L2) - ‘03h’ (1X,L4)
> ‘04h' (2X,L0) > .. > ‘31h’ (16X,L4) .
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 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 PP.111%" bytes.
In 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
information, it can be known from the information in 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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- 104h' (2X,LO) - ... - "31h" (16X,L4) . Anintrinsic
wite strategy (W5) is recorded in other bytes 15
wowdokiomrseach di sc information as well as Nt h andI/KRR004/001550
bytes. Specifically, information of a type of a wite
strategy (W) witten in Pth..111th bytes within the
corresponding . disc ., information is recorded,in .
mU1tb?@é?dh@ﬁfel%gk}tnf"ﬁ?ﬁrf%rﬁ?%eg?)heeﬁ%t byt eg]%%n cg%QeSpondmg
different fromthat in the Pth Illth bytes. 20 |[n the
discanecrediagmmsl Ch RGeS Pf WOPcAsPH BPAGEREK GRY { namely,
(FIG 8) intends to search disc information related to
'00h2x-(1spepetedf, a.00i tdrouedor'dildy | Gytsr-ansser fldy)m Hence, the
recording by applying a wite strategy (W5 w thin
recolde gliyespondppgrdias (HIftor nB) i enabilescar beegkpgmhze that
fromthe information in the Nth 25 and Lth bytes

rhe CQIMERNI ¥, FoeRiWasth i Bdike et Lbe EheC oxispiorat | o i@t first
total thirty-two disc information (four recording

recolri%é.hr W\&%}?@LOS/ 017882 PCL-KR2QEA/ 0QL55G 4wl t ipéi edhBY  the

e \ I ng speeds)y exist in the corresponding disc

comfETAITS Lot sRERgR B CRepllt |MOMIANG o che

_ 16x- speed, L4) Hence, the _record playback, apparatus
flr%ﬁqﬁxp%)wﬁh%%l§§rﬁ5e9¥c&aﬁ?2€ t ?m5¥?%ewﬁ?§8 Strdtey (ws)
information related to the 2x-speed of the first , h
typer elotand Wil ¢atyieon t thbereaaiehed  PR0904R028BN0Y TREPTHRE in the
corresponding disc information ('04h') is recorded as
M bhee fiitstirt yyee woteespondeny (WSorpatiem t(H@4W it e thereby
strategy (W5) type identification information ('0000
readdQ2bo0t r paestledeirn vieheek0 dit helyt Biwst htppeherite strategy
corresponding information ('04h"), thereby reading
(Ws-OUt Pal aiet esthyah ues ok dshe o kst itepe nwthiee ratbatiegy .
Likewise, if intending to search disc information related to
16x-speed of a fourth recording layer to perform recording by
applying a write strategy (WS) within the corresponding disc
information, the record playback unit (FIG. 8) recognizes that
the corresponding disc information is ‘'31h’ wvia the same
process and that the write strategy type (WS) 1is 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
specific writing speed, the record playback apparatus (FIG. 8)
ig facilitated to search the corresponding information,

thereby enabling to confirm the write strategy (WS) recorded

within the corresponding disc information.
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(Ws-1) via the pth_111th bytes to utilize in the
recording. Likewise, if intending to search disc
w0 pdosormsd on rel ated to 16x-speed of a fourt hPCT/KR2004/001550
recording layer to performrecording by 15 applying a
wite strategy (W5) within the correspondi ng disc
information, the record playback unjt (Flﬁi Sgt'on ac a4
FIGr ebgAhews ehaethere OfortsSFSHdih g di St ihr ol §oraing

mation |
13-1h' via the same process and that, the wite

to st macegy tepmd@Nt ©F heheepsRESIEY FEVERELIR - { hER eByder to
enabling to utilize themin the recording. 20 o

seadber efigre, ihfoanhbstnored adent rod @ni epeC26ici W ging speed
8) requires the recording in a specific recording

and! @Rl BRReH f L Ckar ichiendf ispeedembbdimendr of the present
pl ayback apparatus (FIG 8) is facilitated to search

invgﬂg-ggrrgﬁpqﬁ§gng4Aqfo&&qku ; sb@%ﬁﬁbnnﬁ@EMaunbﬂ()(‘writing
confirmithe wite strategy (W5) recorded 25 within
the _carresp i n [ bREO I O 9in N byvte
DepL T/ kABO0 00T 0 T PR Ehode et Hod of Tacerdng Y
disc information accqarding. to a,se j : '
anch HE RSO LAVERL PO oM ARG or (100 Sehr O digaotaifly Layer
information related to a specifi.c mwiting apeed ;and_ . A
fiepddorei¥rf IngeritnkB (e f7+8F efbolfhBAESEf tthe yte.
present 5 invention in FIG 4A, witing speed | , ,
secontior ratdcgiinenir i tdanprdimeed §9 agthei ePEFSERpI | capisgtion  1s
by a disc is recorded in Nth byte and recording |ayer _
charaf@erliedn (hNwtker ahtRécsdidi ngetayéing flayey information
existing wwthin the disc is recorded in Lth byte. A
andSeGand eipodigeid accrsehagidn tde ptReentormesmdmpiing disc
I's 10 characterized in that intrinsic recording |ayer

i me] on, . and, i di o sReedréabeasat i @ Ofa t heorresponding
correspondi ng di sc

specific area (7t* 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 hasv 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 i1is related to the
requested specific writing speed and recording layer. This is
necessary for coping with erxror 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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information are additionally recorded in a

corresponding specific area (7th byte) Nanely, in the
wa20m8/0mmener of the first enbodi ment of the 1BCPKEI@AN01550

invention in FIG 4A, after the disc information for

the specific witing speed and recordi ng | ayer has

rched, the recordi.ng |ayer i 0 -

Seaq %&Itéﬁ% Ad5iCed TIPSR érre%g ?ﬁ% tgnegg%e tirst
disc information are directly recorded in_eac sC 11

enbgdifeaHat PEnthe E&FESN (%‘f‘?rf%orioc%%e}f’ﬁeprf)ﬁga?g‘gr cifs We
disc information is related to the requested specific

as whet ghodeatt anepreebrdi el sjec. THIG a1 qfecaeiagy the 7%
for coping with error detection of the disc

byté nbalgatderosiies the s cseapod nenbedimeniergt the present
i nportant for recording and managenent of the disc.

invdd¥ govein hbpbhe 3% idatsiignsing whiet inegcepequl aynhck apparatus
recording layer information are directly recorded in

i sc igpfiudrat en eachyathe dpidied oh What a degree of
FI(500 1'017889 PCI/ KR2004/ 001550 sear ching the disc

fre?ﬁfQLE%gggg gyvgglyoltﬁg st be fh&storenbodi ment of

nventron can be progranmed as well as
the net hod of searchin S nfo ti usi g t he
In 7 HREETGHI ?“@8@6?8?%9 Fﬁlghe%s don Hgnblgcgll mejﬁt oflq and
the present 5 invention in ect of desi %n}o %]the the first
P~ l?ﬁécorkﬁftrﬁf‘ay]b%féﬁ 5pBaraiFs CC( WL 835 HEREET1PEY &

advant ageous in that a degree of freedom cap be give

- embbdithetdesFim. t Heeof . The t IR aSECHSTF 1&itedi fent DYEEG Q ' Speed

5A) , the Nth, Lth, Mh, and P-111th bytes have the
infsafBteoAt eftbr asJag@&crl pedldh tie flivgtledl0inembodinmnt 4-bits
(Fig. 4A) . The characterizing 7th byte (" Speed
b0-~b3 where writing speed information (speed info) is recorded
and lower 4-bits b4-~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’, 1'0001b’, and *‘'1111lb’ mean 1x-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.
It is defined that 1‘0000b’, '0001b’, and ‘1111lb’ mean 15t
recording layer LO, 2™ recording layer L1, and 16" recording

layer L15, respectively.
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information for Layer' field) is divided into upper
4-bits bO--b3 where witing speed i nformati on (speed
WO pdos)p17889 recorded and | ower 4-bits b4-b7 whePE&I/KR2004/001550
recording layer information (Layer info) is recorded.
Unl i ke the information recorded in 15 the Nth and Lth

byt es, e witin e fornat
Hen?hCoF& qaﬁ%Fr?%ngﬁﬁpﬁo 1ﬁ§6n| I%"%llglnsu: Sy alife B¥-speed
the corresponding disc inf t . F t [ N
asswva%?e@oﬁnvfﬁém@ﬁﬁgfl @Sfbu %Qegr@gg”—S’lﬂgip Jfﬁffgg ﬁltr}?gﬁ ?%éflo the 7%

represent maxi num 16x speed, it is defined that 20

bytd 0090bmes 10002 b lenﬁooﬂl?ﬁb' mean | x- speed, 2x-speed,
and 16x-speed, respectively. The |lower 4-bits of the

FIG7t hs5Byt ehbsis remdemmampiahrQﬁthEQbsﬁﬂ@g advaf ueipformation
the recording layer. It is defined that 10000b'

accoBOAE' toaﬂﬂelbbbﬂﬁdlﬁﬁﬁbdﬂﬁenﬂ%ﬂﬁﬂtﬂ@gpteyemtLDanndlon in
recording |layer L1, and 16th recording 25 l|layer L15,

FIGre§@ﬁChh¥ehﬁchDE@%¥y cﬁ?%%ﬂgmﬁKB@Q@4GQQi§5@tﬂdﬂﬂékist by

e corresponding dis ormation is the 2x-speed
associ a [ t I
Foufng ee%ﬁ?ﬂgt Y S R
f h
PTG 00 ding L o THEScEBhE Snbod ertt #ﬁ%ﬁé‘%%;?ﬁméyte within
invention in FIG _5A in which total thlrt i .y
eachnfodr nelt® oAl 16K ﬁnﬁﬂ?maf‘b%ﬁn r BRBFEFRGS| %s %ﬁl%?b%t writing

witing speeds. FIG 5B is different fromFIG_4D in
spetfat thEo7nhatbyne vanchi n resaeiilis®n t hdawpsc | Wbid@ti o the

possesses the intrinsic witing 10 speed information
corangdpbadendi kg dcayierf oralaisomfbuthels equivalent to FIG. 4B in

that the remaining portions (field) within the disc
information are equal to those in FIG. 4D.

Hence, the 2x-speed associated disc information of the 1°°
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 1s confirmed
(verified) that the corresponding disc information ('04h')
coincides with the disc information for the requested specific
writing speed and recording layer £rom ‘0000 (LO) 0001 (2x) "’
written in the 7® Dbyte within the corresponding disc
information (‘'04h’).

FIGS. 6A to 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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correspondi ng disc information but is equivalent to
FIG 4B in that the remaining portions (field) within
wo b@sdizsed i nformation are equal to those in FPQ@/KREN04/001550
Hence, the 2x-speed associated disc information of the
1St 15 recording | ayer enables to informthat the
di sc informati on of 104h' corresponds to |é usi ng %
SECNFR afldSEt hBPESATRET e EXBRAPF ST FI 8294D) C’\(eten le
in FIG 5B, it is confirmed (verified) that the
effipipBEpoREPAGinDseti At SEmAREORTELESR )  coi ncides with
the disc information for the requested specific 20
SpeuwiEtcaglypeed arkirédcorrdiedithayer #¢oprdDdeg90(t®) the present
0001(2x)" witten in the 7th byte within the
invefatheapordidhg rdicse riizafdorimatiloent ( 104hrkcokb@8g 6Artious kinds
6E are diagrans of recording disc information

of ageardi Bgrfage@ﬂag' rdgenbedicpent @fséhe d¥es@Mion, the write

an

i nvention, in i ch a dISC manuf acturer enables to
n C t8Ng 9@ Pk HEalgey Of
Str\%?%{gg 31“3% e%ﬁi%?’“ rnd o V\o L0087 0478802 setlspecitic

CT/ KR2004/ Q015 O secur uf

Ghveri-&rice Hnd"to" %ngﬁPZ f|0|2§%¥recor51nds (e.g., n-

isc information SpeC|f|caII a third enbodirent ,
kln§§é0r9|ngqﬁ§th?%W%séﬁ?aF?ﬁg%?loﬁwﬁg cRRFSeterizedor disc

in that, in recording various kinds 5 of wite
mangﬁﬁ&tégﬁéés(vﬁgfmﬁ¥ﬁ¢nl@ﬁ§éﬁpﬁﬂ6¥hHW¥bﬁerfﬁb wenvenience are
strategy (W5) kinds anmounting to a per witing speed
optspeeilfliiyc raoohéeble. gonlyn amter ehain) dwongcpheenience of a
various kinds (e.g., n- kinds) of the wite strategies
manQ\¥8rtopee fdeteIosint sean mapufasl urycsrd opldiyback apparatus
information witer's) conveni ence are

(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 eéxplained by referring
to FIGS. 6A 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 is recorded by 1-byte. For
instance, the information is recorded in a 5™ byte within disc
information, is named ‘DI frame sequence number in DI block’,

and is briefly represented by ‘'00h, 01ih, 02h, ... Namely, if
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10 optionally recordable only and that, for
conveni ence of a manufacturer devel oping an optica
w0 e@ond7sgd ayback apparatus (FI G 8) perform nBCERER2004/001550
optical recording using the above- recorded disc
informati on, information indicating which is an
tlnal |te S egy ( anong a, uxa | of _ st .
the PheBPraliion, Sh BEE(VE) et asd wili (e dipe 17 dise
information_is recorded mnthln he dISQh formation. ,
inforial W of Lfeddicdi Hf AR 194 of n acc VB?ngLStooa7h' it
thqu enbodi nent of the present |nvent|on IS
meansp} ai Aé8Chy nfefrartileg- to FIGS. 6A to 6C as fol | ows.
20 FIG 6A schematically shows fields recorded within
Writdisg spekdr nohfomaReder eopd icebEeGbYAa asemammweling disc
for disc information each is decided by a sequence
is ndaberdaad iis recorglesebyid- bytea For™ i nsitaice,witlein  disc
information is recorded in a 5th byte within disc 25

1nféfﬁ§%f@ﬁ'O%hﬂéhnﬁge%aﬂ@dfFﬁBEt§ﬁ§U%@%%de@§%"Ei@ld. For
l ock’ and is brieffy represented by 100h h, 02h,

instance, NAMRLYe t%V@gggzﬁ’EinK&% @’é&?@é’@%@%ﬁ@% 46as of

orhatlon 0 yte is it nmeans

dj sc informat.ion I_nf t.ion of the SEﬁ_ :
wri {436 o AP ArbarPRaLRoRLSe. PH or et IO ARG Gise s

speed i nformation applicable by a correspond|ng di sc
repERFentetoried § T sFECTt i énareds (NFIDy R PAVANS  1-byte

disc information, which is named Witing speed flag'
all¢¢ated Fonerenst.andi@madibt heit a spaci Piec whaftiingg spaert the

of eight kinds of witing speeds is applicable by the
corrcespesPpondi ngidiag ispeed is not applicable (supported) if a
bit wvalue is ‘'0b’ in entire bits or that the corresponding
writing speed is applicable (supported) if the bit wvalue 1is
‘1b’ . Hence, each of the bits b0~b7 within 1-byte becomes flag
information indicating applicability of a specific writing
speed. For instance, 1f 1x speed 1is applicable by a
corresponding disc only, ‘0000 0001b’ is written in N byte.
If all of the eight kinds of writing sSpeeds are applicable,
'1111 1111b’ is written in the N byte.
In the above explanation, 1x speed  (1X) and 2x speed (2X)
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

4th 6th

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

1 14

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

6x, 8x, 12x, 1l4x, and 16x speeds, respectively.
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represented by 1-bit each in the sanme area having
1-byte 10 all ocated thereto. Nanely, it can be defi ned
W@ bas/011889 corresponding witing speed i s not PCT/KR2004/001550
appl i cable (supported) if a bit value is b in
entire bits or that the corresponding mﬁiting speed
l.i cabl e (suppor if th
Andkbﬁ@‘or %H‘5¥ ? eﬁgﬁﬁr#ﬁ93f7\J% qﬁ ?ét%eéﬁéﬁtegy (Ws)
flag 15 information jndicating pllcablllt of ..a ,
aPP%b%%P%?c 9¥|t?rmfp%ﬁﬁ£§Fa¢%ﬁn affce COF GSPLGHEY | disc is
applicable by a correspondlng dISC only, 10000 Q001b’
recpsdef] tirerpndteh Ipeeificr amea o Liheb¥rght Withd® ofhe disc
witing speeds are applicable, 11111 1111b IS
inferintt 2oni nwhbiehNtis byawed 20WrntehStatehegexf@hatien; field.
1x speed (1X) and 2x speed (2X) utilized by every
Fordiiseraheest waterprevi ogpbyideci ded tieo diecatasppt €dS) of eight
Yet, witing speeds decided by specification can be :

klnaéedcﬁ§ theipest waéﬂé§h§QEGQWSBr0n1§rdaw@&hb%%le by the
speed. For |nstance |t is possible to set 3rd, 4th,

Itdkg angsBLY, i dd 9opPaRds | 3edoi, 4 Pehe  same
Cor}”(ggg?ﬁg?(n IS 7 %5 0Py “Hox.
and i spe veI VO 2005/017889
areé AREPEO fgﬁig Qigﬁ&% %n%§F§ﬁF¥on of |nforn1ng a
Kind of wite stratggg (W5 %ﬁ lica Ie by .
Namgdde, f fat G ofS% G FERBONATRGE di GBS s COFEEsPaRdipA. write
anot her specific area &Lth b te) mnthln t he di sc
strapkeyndiiSon, ishieh RrePAarallEwW(sugpSritacdgyl {( ViB) Pitagalue is
field. 5 For instance, whether a specific wite
‘Obstﬁaie@yt£M£)bdtseh@htthktn@@aﬁb@wﬁeipqmdbm@gWthéwsﬁrategy
is applicable by the corresponding disc is
(Wl eReSpadan &l - kidpwaeted)n 1hetlsanBit value is ‘1b’. Hence,
each of the bits b0~b7 within 1l-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 0001b’ is
written in L™ byte. If all of the eight types of write
strategies (WS1 to WS8) are applicable, ‘1111 1111b’' 1is
written in the L™ byte.
In doing so, a setup state of lower bits is 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 WSl and WS3 are applicable but

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

will be set to ‘0000 0101b’.
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area having 1-byte allocated thereto. Nanely, it can
be defined that the corresponding. wite 10 strategy
W@ Y®r/0issnot applicable (supported) if a bit VBACTUER2Z®4/001550
"Cb' in entire bits or that the corresponding wite
strategy (W5) is applicable (supported) if the bit
value is_"1b'. .Henc each .of the hit 0- 7. Wit hi
Meaﬁ%%’ b&?&ﬁgglpﬁagf‘:i\}ﬁ?%r ﬁﬁllfpgﬁlagilﬁai ca C#Jlncg&?l% T2 number
applicability of specific wite strategy (W5). 15, ,
of F@f:qrﬁléflanc]é}yerlﬂ@st Ko S8ARIt YE 't@‘%t F&&é&i)sé’@(sf\?xélﬂ disc
to W53) are applicable by a correspgnding disc only, _
is 710000d0d0ih’ apethaki peAifAcLERepy( Y. Hytg)l withHe the disc
ei ght types of wite strategies (W5l to W58) are
infapphi tab) eyhildhlislbailed i‘dumpert oén Racaded na Hawee, field.
20 In doing so, a setup state of lower bits is not
For degiglethcaccar drabué 0 neselndd shat enwfbappert bthe. recording
Instead, the lower bits are independently set,

layéf?@?mcja\helﬂe_ R ANSHARGE b f at Neindisy anenpdnd 1¥P&he same
wite strategi es W51 ‘and W53 are applicable but the

2nd it S [ | e, Lt
ared nhVBEo I 1By EE LTI EE S ° STBTREC Vo o0 B esg et the
PCT/ KR2Q04/ 001550 . Meanwhi] e, ;recording | a er laver) in
reCORRHRGRLIPETE nHf c&ieng” YA umBErt of ecB%%?néng 2y

| ayer(s) existing wthin the corre ponqgng disc_is h
FIGye ord@@opnQﬂﬂﬁqmrl%pﬂﬁFFF@naﬁéaﬁﬁﬁFMby ¥Fewi tifit Fase that
the disc information, which is nanmed ~Number of
the Reegrdidiggl ayasrer f L el ¢hes dunl | hayemcdétwe wiqrerding layers)
nmeani ng the nunber of the recording Iayer(s% can be
in rmEy.esent edoby adioiar yisumettien tie sheaeM“arbgte. In case
havi ng 1-byte allocated thereto. In case that the
that four recording layers exist, '0000 0100b’ is 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
layers despite playing back any disc information. And, from

the acquired information, the record playback apparatus (FIG.

8) enables to decide a sequence of the disc information
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recording layer is the single |ayer (one recoding

layer) in FIG 1, 10000 0001b' is witten in the Mh
whi08/0171889 case that 10 the recording | ayer i s POEK&2@U/001550

| ayer (two recording layers) in FIG 2, 0000 0010b

is witten in the Mh byte. In case that four

recordi ng | ayers exist, 10000 0100b. is witten i .
TeCehes H”%&’?Je‘)‘/ ® faratet ggg of THERY ec%peeoe(islvri ép recording
strategy (W5) are witten 15 in another specific area ,
layept 4 h byt dd)e witsdERIRey diddd  iThfor FREFGFPORNREY vwrite

is naned Wite Strategy (W5) paraneters' field. By
strakegy ngWshekhog, okt yrand M h byte, information
recorded within the disc information by the sane
FIcval aBs khotemeam t exd@ipblide e@htirecdrdingnf dimati anformation
respectively, the record playback apparatus (FIG 8)
acchsdiagi kbt alrrd ti9i Bgquinbedt hent Nb@r Matd ofire®ént heénvention in
witing speed applicable by the correspondi ng disc,

FIGEh@A,WEEt%ﬁygﬁﬂéﬂbééV¥an&§FGE #Pd § ayabeE gfet BEplicable

recor di ng ayers despite playing back any disc
inf ornmti gn f e ired. r pat i .
so Fe%r Sor BUprapisadnara oo PR g TRl Kinds of
.deci de sequen of the disc informati on WO_in
S80S T 699 SBCT) REDOB P OGBS o Hbd CARE N {gte becomes
di sc, thg witing speed and recording |ayer neant by .
‘00pReldddbencendard t'HE Hores poREPHYL W | aYeker gkégy within a
(W5) kind or  type. FIG 6B shows an exanpl e of
discesor thay W5yt dranmtiarn ' ® E A Idg to the third
enbodi ment of the present inventionin FIG 6A in
HenvBi chtt hiee kenddlef wei reogrdpedds airef@ppitabl per writing
speed, per recording layer, and per write strategy (WS) type.
Yet, in such a case, the number of the recorded disc

information excessively increases. Moreover, a disc

manufacturer should test the entire write strategy (WS) types

~and record the test results within the disc information,

whereby it becomes a burden.

Therefore, in the 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 disc information and a disc
manufacturer further enables to optionally record a specific
one of a plurality of write strategies (WS), whereby disc
manufacturer’s convenience 1is secured as well as an efficient

recording of disc information is enabled.
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so that Nth byte beconmes 0000 0111b', in which four
kinds of wite strategies (W5 are applicable so that
wQRivshyised becones 0000 |I11b", and in whi ch PEIKR2004/001550
recording | ayers exist within a 10 disc so that Mh
byt e becones 10000 0010b'. Hence, it may be able to
record disc information per witing speed, per .4 k
FIGreéﬁwﬁh&W$a?eF?cﬁﬁalﬁgre%PWPéesﬂﬁéFébyl(MBP%tfbe.tYpe write
Yet, in such a case, the nunber of the recorded disc
strahboirst W6A exdedSitvdioy ilicsessds.(Iredverand i s6éYPs write
manuf acturer should test the entire wite strategy
stra¥Blitypems] and resar forhext epeedes(dx)s, windi 2™t nd 37 type
di sc informati on, whereby it becones a burden.
writhegeharegicr Wee bhidr disenedi sEhtAacoiigiedd (31€ x) .
present invention, wite strategies (W5) of which
Nam8Y4 ,.eri%n')ié S 4@ spBl latredangtiBat {(R¥ophat Don M IREN write
appl'icable wite strategy types are recordable wthin
disc_in matjon_ang. hS c r..fu r
Sor ke o T aprPoal 15 CFotorRd ATibel LI e i, 1 smaller
lurality_of wite strategies )., er eby. di sc
thao i R L BhniBR GRESTEs RGN IR W f© agtERTeSY (1S)
efficient 25 recording of disc information is
typegabikd@dsWo 2005/ 017889 PCT/ KR2004/ 001550 FI G 6B
shows a recording exanple using 1St and 2nd type wite
Spestifdediles Wsbaatd aas? dlorthe mpeeslr (aK) theseprapadcahde write
type wite strategies W51 and W52 for 2x speed (2X),
strameégdnd (Aeyl 3rbdypea Wiide sunategteseWSZpmmbe MBIl orselects
3rd witing speed (3d X). 5 Nanely, it is able to
twol 660" Al sgphNieEPRBEI Giriusd Ngcvategy S{WSt egypeWb)to perform
types (kinds) of which nunber (two) is smaller

recording per writing speed. Thus, a degree of freedom of
optional recording is secured for the disc manufacturer 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 strategy (WS) types and L™ byte is set
to ‘0000 1111b’. ThereA 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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than that (four) of the entire applicable wite
strategy (W5) types (kinds). Specifically, regardl ess
w@boosherseunber of the applicable wite 10 strBCBEER2004/001550
(W5) types, a disc manufacturer preferably selects
two of the applicable wite strategy (W5 types to
fo ordi wreitin . ~Ehus..

v ¢ P SREe hopt Bl L oo BEEHE Lot SRRy v
di sc_manuf act urer as Il.@s the nunber of disc .

EYPSh o?%ti%ﬂl'i’]e%rd%e%y\fhi]n a WBR Y&'@n Peratedy WSL  is
appropriately adjusted. FIG 6C shows anot her .exanple

PreffreRict? th g T8COCIehf ortrafi SRERECHi FHEST  t He tFRse of 1x
enbodi nent of the present invention in FIG 6A Like

speqd G(1EB, apierenarelt A eetki Atls Wfoappricabberakedipag WS2 to
speeds and Nth byte is set to 10000 0111b'. There are

Ws4 20sf opt 1iappllilgaklkd eatietle tet e epedB)d t ypesFagd ECh the 27
byte is set to 10000 IlIlb'. There are two recording

typé ayeitSe ext it &gy WE2 & eIk Stedntb Md hyvderdsdset to
10000 0010b'. Specifitally, in FIG 6C, a specific

Mord¥¥d®, SifapeaypddB) (58) secordediknng pRadat QBY: BN thout
in case of | x speed (I X) or the 25 witfe strategy
( a r ;] opLij.qQn n [ . e .

che (v e o Ea RO SR L Rp Db 8 B BBG Tour kiSO wrice
PCT/ KR2004/ 0015 Narel in se .of recording two

St Bt | 18 L A 2hyE T Ve et ey speed.
st type wite strategy W8J is preferentially

The  ge8FYLYCI WTa tRafdaBsRgYmatier 1% Fagerded| forsfseed 1x speed
(1X) and one of 2nd to 4th type wite strategi es W52

in go BANVBALPBY opeinosal-l yI'se$ edsedc@ oebeblecor dmdnufacturer or
Fig. 6C, the 2nd

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 1like instead of 1x speed 1in specific
specifications. And, 1t 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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type wite strategy W52 is selected to be recorded.
Moreover, in 2x speed (2X) or 3rd witing speed (3d
wOoQQosmisBout  t he above-explained limtation, PODK&R004/001550
the four kinds of wite strategies W51 to W54 are
selected to be recorded. 10 The specific wite
strategy (WB) is recorded for the Ix speed {n.a . )
thatrpfd 46y TRIRHACE WS FRePbenaBife T8 At attat €7t b9 which
devel oper of a record playback apparatus (FIG 8) to ‘
is devepsgmalowpricesbrabedys (#&pi IRy haorel Wieditfy cof write
wite strategy (W5 only as well as products copi ng
straiddy t HESentiypeswhideEdtwiatiegy @WSe tiympesrmatieerbyithin a
facilitating to various kinds of products. Hence, the
sepd¥idtd Ngrepect whé ogbdd ninfdemaeior. strategy (W) in a
mandat ory manner can be set to such a higher speed as
Namg%y, spgedrand gyl idR | nakeafalliohx sREedatAnspesid i eptimal
20 specifications. And, it is apparent that the
& echni .dea@ff the t'rgﬁ%g'n"
erée%t gr?&g%%dgﬂsﬁg]%)én Qap%‘?%%?i o%l acco(?)gi n%ﬁg%f%%y (FIG. 8)
t echnol ogi cal devel opnent. Fl. 7A and FI G re .
enabf S e it FRcarArRD Hrde “Prirst M are S ko tBPd hyoFo LKLY,
fourth enbodi nent of the present invention, in 25
thegppxh eRaRLIM orifat iSdf SHAIGNF eSO hematticq ding by a
shown. The fourth enbodi ment of the present invention
comiand haf aet epizeel i wniD 20BS! 017889CPCE) KR2004/ 001550
that a disc manufacturer records information
FIGi ndi7sat ismpwshi ch  ¢snespopt Piial nedamlisty at éggc( Wnformation
anong a plurality of wite strategy (W5 types
accbB8OhgedoWat Midureirs Cetibd I m@tt 0B Withd NpPessepatatrention, in
area of the disc information.

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 1s additionally

_recorded in Q" byte.

Referring to FIG. 7A, Q™ byte of disc information is named
‘Best WS flag in writing speed’ field and the cofresponding
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, 'bl’, and ‘b7’ mean 1%, 2™, and 8™ type write
strategies @S1, @s2, and WS 8, respectively. If a bit value in

the entire bits 1is ‘1b’, the write strategy (WS) of the
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5 Nanely, by recording the information indicating the
optimal wite strategy (W5), a record pl ayback
wappanases (FI G 8) enables to set up an opt i PEI/KRRO04©01550

strategy (W5) type quickly, thereby enabling to
efficiently performa recording by a command of a
control.unit_('20" in FIG  8). 10 FlI 7A shows  a

corfSHRftity (oRS atRIG FRForRETER APCOrl REIEsegY (W)
fourth, enbodi nent of the present invention, in which

EypRr WiCRER, tRAJCREReBYPBE 1BYpY AL hERT | RPERE -t hird
enbodi nrent of the present invention nean the sane

Namebyit eAl€ afideilghihibdls iwitdrdimatiben O hddrke i bgcames ‘1b’ only,
optimal wite strategy (W5 anong a 15 plurality of

whilei techt e egye (WBptt yres ivsildddid i odal | y FIcecordeshdws that
Q@ h byte. Referring to FIG 7A, Qh byte of disc

thei QFoyRid Qeddndramerhoo BastopAs iff aghd m™M £y HBgwepeedstrategy
field and the corresponding byte indicates what is an

Ws2 OPtJRImaM | t @3t r abggymi W) i tihe sEPavell Ng(RPLed or  the
i ndi cated by the discinformation. Nanely; " bits wthin

Pyt e jndi.cat es [te ate t S i
cor%%%@?%aéﬁé df¥¥%§§] S é& %BE .é&%éﬁ%@. %8% I%‘IG. TA

corres dence, respective 0 nmean tot al
i ght . kinds of the wite strate W5) t . .
exe8piRtifka Tyons: bae Sxagic SingtephestBEing , thg optimal
.and 8th type wite 25 strategies @1, @2, and WS 8, _
writgspeERFeEly (VB &t Vdidue Iith 18t RPRAHGHe Birak Fhe optimal
"I'b', the wite strategy (W5 of the WO 2005/017889
wripPETEKRRD64Y 00MS50t yper Faspbadrepreypet @cbnegarheus ways.
optimal wite strategy (W5) type within the
FIGcor PBspshdiveg \am t iengangpeed.ofNanedgnrdiney of desght ihfbsmation
within the Qh byte becones "I b only,
according to the fourth embodiment of the present invention.

Referring to FIG. 7B, N“y L™, and M° bytes are areas where
the entire disc information record the same wvalues in common.

‘0000 0111lb’ 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 15% to 4%®

type write strategies WS1
to WS4, applicable by the corresponding disc. And, ‘0000
0010b’ mweans 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 WSl 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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whil e each of the rest bits will be "0b'. FIG 7A
shows that 5 the Qh byte becones 10000 0010b" if the
WQpasNysed wite strategy W52 becomes the opti nBCT/KRR2G08/001550
strategy (W) of the corresponding witing speed for
exanple. Yet, FIG 7A exenplarily shows the exanple
of representin he optimal wite strate (W5) only.
MoT G 5 SOREPEr B STRRL Fe ST IP L Nt R (FTC.
§V\B) type can be represented in various ways. FIG 7B _
8) SRoWSTanRx 8Rp P EMGecBEYFAg SHEaE STt oFVﬁ%{i grickly, a disc
according to the fourth enbodi nent of the present
many et emn. reRefeds i Agiiarrritd oy Bindisatiiitg andtybk of the
bytes are areas where the entire disc information
optirecbrédrite sanmetealud¥sS)nodormimn.ccry dHRHM 0] Triting speed
the Nth byte nmeans three kinds (e.g., 1X, 2X  and 5X)
in @ Wyicki.ngnspaeds appligabhe byre cer respali ngeh S§o10b’ by
10000 I'I'1lb" in the Lth byte nmeans four kinds of wite
116 $9B). o Whj,Gh AT L imal 1
S o s YL TPS WA, Al aire by (he e eBEinal in the
S di ng i SC, 10000 ob' ns, - .
ax rgg%%rgdl%%g *gyeﬁsﬁchié??%lé W%S,high%%ggmg%r Eg%p?ndy\%gpe write
I SC. ex le, FIG. 7B shows that the 1st and 2nd
Str%ﬁ%}'v{ﬁ s 2&?%&%%‘5&4/\8’1% Vg2 e del ected in the
| x speed, the 1st apd 2nd type wite strategies Wl '
Hengpd RBSharelsdiiett & i Piee 2510R1Bpecthahdit hépnghe disc
and 3rd type wite strategies Wo2 and W3 are
infaaiacied raleheddtospeled. 2W0 0B8] 04¥889be set to the same
PCT/ KR2004/ 001550 Mbreover, in order to enable a
' 000 @ECOPTOlp! agbdckaapparfatiis (FPGoyt8F wdtdgh Ww&EAN-11h’ as the
optimal wite strategy (W5) quickly, a disc
disc information related to the 4x speed will be set to the

same ‘0000 0100b’.
Moreover, P™-.111"" bytes within the disc information are areas

for recording the write strategy (WS) meant by the

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

will be recorded in each of the corresponding disc information.
In FIG. 7B, ‘04h’ as the 5" disc information writes parameters
for the 1°° type write strategy WS1 in the Pth~111m'bytes, and
*11h’ as the 12™ disc information writes parameters for the 3%
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, L1*®, and M™ bytes, of which wvalues are

shared by the entire disc information, within the disc
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manuf acturer records information indicating a type of
the optiml wite strategy (W5 of the correspondi ng
wowicsiontgsspeed 5 in QG h byte. In FIG 7B, the BUTKRy0a8/001550
is set to 10000 0010b' by selecting the 2nd type
wite strategy W52 as the optimal in the 2x speed or
: 01 ' : cti t he,3rd wite .. .
ln%ﬁ#%%%ggLVB%%%g%%%§¥%§%hnpﬁ?% tﬁg% §&§g§88. figating  the
each of_ the h bytes within '04h-07h' as the disc 10 .
OPtilﬁﬂﬁgr it 6n Se?%‘f%%ytéwﬁhe t",}’YP%p’cs}“edtaﬁal COf& SR P Hhevriting
same, 10000 0010b' and each of the Qth bytes within
SpeqsgH-9| IFRCyqhdY dF i@ FAMSr fatlen ireltdtedt o e 4¥dthin the
speed will be set to the sane 10000 0100b'. Moreover,
disg hinfiarhabyeres Wndhi readle difscthaf ohirat | onfermasieas records
15 for recording the wite strategy (W5 neant by the
parematespontibng idc st nsntommticonst Hategy t (lSW ihe the pth.1p7th
strategy (W) will be recorded in each of the
byte@y.respondi ng disc information. In FIG 7B, 104h' as
the 5th disc information wites paraneters for the

FIGlStg t ype Wijitgistdal VS LR the R - d11Eh hyies playback

and 20 111h' as the 712th disc information wites

- It trat W53 in th
e R B PPl e exampl & of FIG 7B,

|.i cahl e Lting speed information, applicable

ReTR % (b ol (V) St yPEOT T RBEPE FAPSORMGION qipparatus
recording |ayers existing within a disc are 25

acoogedinded-9 ntRpePRERENEL HDVARE ith byeBedesf awfedprd/playback
val ues are shared by the entire disc infornmation,

uniw th ncaheyiingc owd 2005101788 9a PCT O KR2ZOG4/GAES556n an optical
information, respectively. The information indicating

distcheand a control unit 20 controlling 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, a data processor 13 receiving a
playback signal from the pickup unit 11 to restore into a
necessary signal value or modulating to deliver a signal to be

recorded into a signal to be recorded on the optical disc, a
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optimal wite strategy (W5) type in the correspondi ng

witing speed is recorded by the sane value in the
w@rdwsloyseo within the disc information. And, eBCHK&R004/001550

the disc information records 5 paraneters for

intrinsic wite strategy (W5) in the Pth_111th bytes.

G..8.s bl ock .di agram of an opt,ical disgc record .
Serg%ajﬁggi ]g%chgﬁﬁﬁgtooPEL %ré?éﬁ%dingﬁﬁTﬁoﬁhe optical disc
Referring to FIG. 8, a recording and{or_reproducin .
Corlaﬁﬁsixt g PG HEOdIrdih gt RHEYR edhit FhvbRt FEROTA @ signal

i ncludes a _record/ playback wunit 10 carrying out
on gBeoPRtAGadnd@isic pasiReid bn anmeperrals #espoxadidy storing
control unit 20 controlling the record playback wunit
dis¢0.carBdaidushfamaspphi cabiludinghdicontcatttml t i2Gormation,
gives a recording or playback command for a specific
and asneaiaribdiitecol d/ pkaybaekbaai tfckd) Eafit €51 Pikg the above-
recordi ng/ pl ayback for the specific area according to
deséhebegoanenedn®ls tkeioioNt£9d YBELr30H18R8GIN Gl 16 hern the
20 record/ playback unit 10 may i nclude an interface

it er f.arnj ng ' LONsS .wj t 0S, 0 .

Dol TR dovi va. 3 BREBtEeRt o BebBEeR) he becoraing
recordin ata on the.optical .disc r playi ng back

and{%g dfaetpé[,%cgl_lcdlarf% Slﬁoc%%tg rwfé_hlpé‘g—ei Egﬁg Cé’r}/tﬁcglyb%‘&t 20. In
signal fromthe pickup unit 11 to restore_into a 25

tha{loFag8ar 'R GMAPLUSPURUBFE mafulSY ngOTBTaR] Pdr Wit in the
signal to be recorded into a signal to be recorded on

recekeé/ ppavearkdigeit a MD 260500178891 PCT/ KRROOAOOLESD of the
servo unit 14 reading out a signal-fromthe optica

congrgt unit 10.

A recording process of an optical disc according to the
present invention is explained in detail as follows.
First of all, once an optical disc is loaded in the optical

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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correctly or controlling the pickup unit 11 to record
a signal on the optical disc correctly, a nenory 15
wo esopoLmee |y storing disc control infornmati onPCT/KR2004/001550
i ncluding disc control information, 5 and a
m croconputer 16 responsible for controlling the
abav.e- cripe I ¢ ithin the record playback
Foruﬁ?¥ﬁfﬁg§%n %ﬁe%pgégggﬁgg%rﬁﬁﬁt%?gi%PS é%é%%gsW%fgetgtrategy
control.th ecqr.di_ng __and/ qQr_reprodyci f. data
Of\&ﬁ %nnl?%ie ont'-6F urftt® 2 8eFﬁrg?ﬂﬁa c§%§?thPn the flag
. _Mcroconputer 16 may control all units in the 10
1nfpERGFdPpl ayBaecRa ANy 18PRs1pebi bt kY nget het f |Radidi of writing
the control unit 10. A recording process of an
speggt ieadl wiisde atowmtdiow imfermeat prsendicavengi snussble write
explained in detail as follows. First of all, once an
strepegvaltyhecand |idadegaramntherepticaluddd recotik Nnghanagement
and reproduci ng apparatus, the entire disc mnanagenent
infbrfracidhi.on within the disc is read out to be
tenporarily stored in the nenory 15 of the
1€ HERQLHIRAYDEC ity 10. RRdinkArdous KS Ofc hfea within
di sc managenent information aré utilized for the
r I, I k t ti-C S 20 Specificall .
e e Bher Mt St TR (RS Tory Chsdn intent
._.includes djsc information of .the_ present_inventian.
0tPende, WFEEl?%coFﬁWWEHF%ye?ngnf5#“%&ioﬁ?lﬁY?¥?ngl§peeﬁo the
i nf.ormatj on and wite strategy applicable to the
rec@é@?@%ﬁ%ﬁé?hg Wﬂ%ﬁruﬂospE@angéérdéﬁbhttﬁ%ﬁ%hefgrscwriting
information are read out to be 25 stored in the
locabiony. 1MbDo2006L007880 POF/ KRRGO4AEA1556.LtEor receiving the
i nstance, an applicable witing speed and wite
wristingt egyommand, 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 command
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 1is intended that ﬁhe present invention

covers the modifications and wvariations of this invention



of the | oaded disc are determ ned based on the fl ag
information indicating applicability of a specific
wowiosiontssd speed and wite strategy infornmati onPCT/KR2004/001550
indicating a usable wite 5 strategy type and its
paraneters included in the managenent information. If

I nt endj to perform.a i ting_an ecific are .
prox&%?ﬁnﬁﬂgxecgﬁFig&%gépsggetﬁ%gggnfﬁbﬁgﬁ%fﬁ*ﬁﬁ“%%ﬁ&%%ﬁms and
such ap intent into a witing command and then
theH%l?@%+§a£?nF%'the 10 record/ pl ayback unit 10 toget her
wth data for witing 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 nmanagenent information 15
stored in the nmenory 15 and then perfornms the witing
conmand 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 fications 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 WO 2005/017889
PCT/ KR2004/ 001550
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provi ded they cone wthin the scope of the appended
clains and their equivalents. WO 2005/017889

WOEANSKRAB8D4/ 001550 C ainms 1. A nethod of recoPdi/R§2@4/001550

control information for a recording medi um
conprising steps of: 5 providing at | east one contro

cladgf ormation, the control information provided per

applicable witing speed to each of the at |east one

or nore recording |layers, the control information

i ncludi ng applicable recording speed information; and

10 recording the control information on a specific

area of 2t Rethecoref ngeredrane 2 JRBtRethdafermatdion for a
1, wherein the applicable recording speed information

| g qrieding nedieont onprisingf 8Femei ofi:i ndi cat es

presence or non-presence of applicability to each
wptdwnglisppedt 3leddte wekhocbrfral aimfbrmahdnai,n the control
applicable recording speed information is set to

aliroiiand Vet p28vivakEi PGSR iicfaba_eh!v&khﬁfirzllgliéﬂ)é@d to each
speed is allowed. 4. The nethod of claiml, erein

tm%Eﬂﬁgi§@bh§a85e%%%dkﬁgrﬁﬂ%?%éégfﬁfﬁgi?$§é§s§e£héocontrol

a val ue whether or not a recording speed

appld . 25 017889 04/ 0Q1550 5. The

neqﬁg) oigﬁwgiHYE?%agg#éh th%gé%égggggle recoraing speed
information; and

recording the control information on a specific area of

the recording medium.

2. The method of claim 1, wherein the applicable
recording speed information included in the control
information indicates  presence or non-presence of

applicability to each writing speed.

3. The method of «claim 1, wherein the applicable
recording speed information is 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 set to a wvalue whether or

not a recording speed is applicable.



10

15

20

25

recordi ng speed information is set to a value in bit
position. 5 6. The nethod of claimb5, wherein a | owner

WO ewsndisey speed in the applicable recordi ng BEBEE#2004/001550

information is set to a value dependi ng upon an
applicability of a higher recordi ng speed. 10 7. The
ne hod f cl ai rel i nformation_of a

?d|H§t¥%%% X|§ Thy mfthlngﬁglnrec dln%pp{lcable
nedlun1|s further |ncluded in within the contro
i FerrEtien. sBeesl TREORBRRAANOfIR| &5 1FOwRr atue in bit
wite strategy type information and wite strategy
paP@PEt EPB- to be applied to the wite strategy type
information are further included in within the
control information. 20 9. The nethod of claiml1,
wherein applicable wite strategy type information is

fugt hehei methdadoifn catilti 15, thereant kolldwihorrdiéeiing speed
10. The method of claim9, ‘wherein best write strat egy

254 YPRe| afégwegb@e 2RRLRRA hat epbal &B%o%br&%oq@ Bt to a
| ayer WO 2005/ 017889 PCT/ KR20047 001550 and t

C%éf&é’onﬁbggn%h& ng, eedar?”“%%%ﬂ’é’éﬁﬁg%fsc%'t% higher

strategy types is~further inclu

ontrold i nf ormat i on. 5 11. The nethod of claim?9,
wheT &P hothe WrFte: strategy information included in

the control information is divided into basic wite
strategy informati on and

7. The method of c¢laim 1, wherein information of a
number of the recording layers existing within the
recording medium 1is further included in within the

control information.

8. The method of claim 1, wherein write strategy type
information and write strategy parameters to be applied
to the write strategy type information are further

included in within the control information.

9. The method of claim 1, wherein applicable write
strategy type information is further included in within

the control information.

10. The method of claim 9, wherein best write strategy

type information appropriate for the corresponding layer
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optional wite strategy information. 10 12. The net hod
of claim1, wherein intrinsic recording |ayer

w0 pdos/onss? on and writing speed i nformati on nmeaPCT/BR2004/001550

the correspondi ng control information are further

included in the control information. 15 13. The net hod

of _claim1l, wherein the specific area is. a nmanagenent,
arae%é oftrﬂshe FUCSTFHUY R dir RS netRigEhe AN a dRP Hicable
prel oaded area on nenufacturing of the recording

e U oSt atGeYed L YRFSa 19 W HaBielugesh £Ronfhe disc
the prel oaded area. 20 14. The nethod of claim 13,

W 7Pk Henfeomatolon i nf ormation is disc information
(DI') configured in a PIC (permanent information and
control data) area in Blu-ray disc. 25 WO 2005/017889
PCT/ KR2004/ 001550 15. The nethod of claim 13, wherein

ther contTigd meBheBN®IA ofldsmpbySiiRlrdif MBhe write strategy
information. 16. A data structure for indicating

r%ﬁﬁ&ﬁ%@ﬁa&meeﬁncﬁanEOVE%“‘HheChé6§€%§Ii;ﬁﬁfBQmEEQBn is

the recordabl e speed: information includes

respectiyve r rdi speed_flag t ihdicate ether a
c§§$§§%%¥di%§E§pee fgpangﬁggbléﬁg?hﬂ%bf, éﬁgggm?l%g?' and
recoj eed |ower than 10 a

speed. flag for a fist rding s

s€60 r}az]tgf]iﬁqﬁeg Y 9% OJ%‘@‘ Hependent on a
12. The method of claim 1, wherein intrinsic recording
layer information and writing speed information meant by

the corresponding control information are further

included in the control information.

13. The method of claim 1, wherein the specific area is
a management area of the recording medium , the
management area 1s 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 13, wherein the control
information is disc information (DI) configured in a PIC
(permanent information and control data) area in Blu-ray

disc.
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second speed flag for the second recordi ng speed. 17.
The data structure of claim 16, wherein the first

wGep®eni1feBag is set to indicate that the first PEUERAI0AHYI1SS0

15 speed is applicable when the second speed fl ag

indicates that the second recording speed is

appbi cabllee 1&etheel dat@ stiathur @30f cleddeilb, the control
wherein recording paraneters for the applicable

recordingtspaedsappybuchnerordlti nekydpdcid8. The data
structure of claim18, wherein the recording

paraneters includes a wite strategy type for at | east
one recordi ng speed. 25 WD 2005/ 017889

PCT£KR20Q4/ 00155Q,, _20. e a structure of cl ai 9
vmqgééi n 8he&$%%orsﬁrﬁ1§tuya%r agrrg er%n(fﬁlrl%?%%% a Wi Cglb]lé speed
strate araneters for the wite strategy type for
thﬁnf%g%?g%ﬂﬁ's§§¥%Ea ?fﬁzefhelaaﬁﬁﬁgirEEgurﬁgg%rQﬂQﬁqn speed
20, wherein the recording paraneters is provided to a
speRfpreatiedr dnfgurayer. rEEPCTd VEateardictarepesd flag to
claim 16, wherein each of the first and second speed

f | Bgdicatendibheated by operbispontidng3.speett hed afplicable or
recordi ng data on an optical recording nedium

conptj sang the step of recording speed information on

a specific area of the optical recording nmedi um

wher el Rsthepspaedlidyf ofdmt 4 0Rist5 relelddes &peed lower than
respective recording speed flag to indicate
a second recording speed 1is set to be dependent on a

second speed flag for the second recording speed.

17. The data structure of claim 16, wherein the first
speed flag is set to indicate that the first recording
speed 1s applicable when the second speed flag indicates

that the second recording speed is applicable.

18. The data structure of claim 16, wherein recording
parameters for the applicable recording speed are further

included.

19. The data structure of claim 18, wherein the recording
parameters includes a write strategy type for at least

one recording speed.



10

15

20

25

whet her a correspondi ng speed is applicable or not and
wherein a first speed flag for a fist recordi ng speed

wo oms01188BN a second recordi ng speed i s set toPGEKR2004/001550

dependent on a second speed flag for the second

recording 20 speed. 24. A nethod of

r e¢r dThg/ Peprodiciung wdat @bntfaiom 2, whereah the recording
recordi ng medi um conprising the steps of: reading

speedanat ermatimyl ddeam a spaaid | st asedgef phteme?2rs for the
optical recording nedium wherein the speed

|n&@iﬂatg@BaM€§§OQ§bQ1f8§9tE§Té58899§680éééQd 'nC|UdeS

a respective recording speed flag to indicate whethe
a correspondi ng speed is applicable or not and
wherein a first speed flag for a fist recording speed

I r n econd recardi s ee et tp be 5
dg%gnd%%? g%t% %3588 s%eg Jadm%g%d SETthgthe recording
recordin speed; and.r cordln dat a, on a main data

A G TRES obti REPVLERdoF i Ag IR e bESEATgANE haaver .

read speed information. 10 25. The nethod of claim 24,
wherein the first speed flag is set to indicate that

the first recording speed is applicable when the

sebdnd sPeeddetagsimdrtaresofthatlatie 1 Geodrat ¢iacosatiingof the
speed is applicable, whereby the data is recorded

baSiets orandes speed $péed nBtags. i 451 26 cThed By hefle obit .
claim 24, wherein the recording step records data

usi ng an applicabl e recordi ng speed

23. A method of recording data on an optical recording
medium, comprising the step of

recording speed information on a specific area of the
optical recording medium, 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 recording

speed.

24. A method of recording/reproducing data on/from an
optical recording medium, comprising the steps of:
reading speed information from a specific area of the

optical recording medium, wherein the speed information
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i ndicated by a recording speed flag. 20 27. The net hod
of claim 24, wherein the applicable recording speed

WO go0kiogisest recordi ng speed i ndicated by a rePCI/ER2@4/001550

speed flag. 28. The nmethod of claim24, further

conpri sing WO 2005/017889 PCT/ KR2004/ 001550 readi ng

w ihelstieat egy riesbectdtviconrécomiihg speadd | €1ageato ofindicate
the optical recording nedium and recording data on

t hehgehardad acareaspanedngn ddwedead sSPSEfbable or not and
information and wite strategy information. 5 29. The

mefhod. 0f ol alrm 28, whergl rithe pgrordi @?s%t elpecol%cllicng speed

records the data on tthe nain data area of a spec

' .. 10 30. Th d. of claim?28
refg%gkngﬁhgxera .seom¥%p%ég% #%%fda%%g% th% nﬁ?ﬁ to Dbe

wherein the“recording s F €Co

data area using best wjte strategy_type for the i
re@%?%?ﬁ@nEpQQd? §EC9Q4%§QﬁQ#réﬁ%%d?%ﬁ1ﬁ%@iﬁ@cgﬁgeaecordlng
i nformation, 15 characterized in that the speed

i n¥BeRAL i ®Rdi ncl udes a respective recordi ng speed

flag to indicate whether a corresponding speed is
appéteaddiegordabe and ia thaina dibast aspeedof] aghkor optical
a fist recording speed | ower than a second recording
speedordisgtmedite Hepeddent tha aecsdcepded2Onsperdtion.

flag for the second recordi ng speed. 32. The recording
medi um of claim 31, wherein the first speed flag is

set to indicate that the first recording

25. The method of claim 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, whereby the data is

recorded based on the speed information.

26. The method of claim 24, wherein the recording step
records data 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 :
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speed is applicable when the second speed fl ag
indicates 25 that the second recording speed is

wappbiocakd e. WO 2005/ 017889 PCT/ KR2004/ 001550 PGBKRZ#1€/001550

recordi ng nmedi um of claim 32, wherein each of the

first and second speed flags is indicated by one bit.

5 Bd4adThe wedoedistgatvediyumrofoiai imB3fravhetieénspbeific area
recording mediumis a recordable DVD. 35. The

reser ghagopedidn obcelaiAy3dedwiRl ekAdt he recording
mediumis a recordable Blu-ray disc. 10 36. An optica

di 86-6P0PRESING Ao €%k RS K eagtdi Nired aY8EAT QY dete read
with a recordabl e area and a recordi ng- disabled or

pr r [ LscC rol, .paformation is
R R A o A S e
the recording | ayer and wherein applicable recording
speed information and wite strategy infornation
according to a corresponding witing speed are .
reedr dédnwiRatrCE hefdi skaEBnefel T orHaL ths. Do-@ring step
The optical disc of claim 36, wherein the wite
strateyysi rifhey ndeten ¢mditdet emahhetdmta aageer esporadi agecific
wite strategy type is applicable. W 2005/017889
PCfé 88200d¢ 004 p&0. 38. The optical disc of claim 36,
further conprising a flag indicating a preferable one
of a plurality of wite strategy types. 5 39. The
optical disc of claim36, wherein the wite
30. The method of claim 28, wherein the recording step
records data on the main data area using best write’

strategy type for the recording speed.

31. A recording medium having speed information,
characterized in that the speed information includes a
respective recording speed flag to indicate whether a
corresponding speed is applicable or not and in that 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.

32. The recording medium of claim 31, wherein the first
speed flag is set to indicate that the first recording
speed 1is applicable when the second speed flag indicates

that the second recording speed is applicable.
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strategy information includes a (n-1) wite strategy
type where 'n' is a length of bit. 40. The optica

waele®s/ooRsT| ai m 36, wherein the wite 10 stratBOlHKR2004/001550

information includes a n/2 wite strategy type where

'n'" is alength of bit. 41. The optical disc of claim

36, wherein the disc is a recordable Blu-ray disc. 15

42. The optical disc of claim36, wherein the disc is

a 3gecor gdabl eM2didd; MNBAORLI ¢l EiSGnT 800N didein each of
met hod conprising the 20 steps of: reading disc
COPE%OJE:‘LJ:Q{O:Q t508-M4! E&EEdY‘"ﬁ&Q?E i‘g %Qﬁgﬁﬁé Lo B8e bit.
of the optical disc per Iting Speed an reading to

store applicable recording speed informati on recorded
within the disc control information and wite WO

20??/017889 PCT/KR%OO4/001 50 strategy,infornation _

corf espohdfngTEGOR9EPEci PPELWR t Phg CSpeBd: Sdeci HPRgein the
the witing speed of the correspondi ng recording

| ayeechyirefeedivg £® fheespsfe l§p@¥g-infornation and

5 wite strategy information; and perform ng recording

of data at the decided witing speed. 44. An optica

di sc recordi ng/ pl ayback apparatus conprising: 10 a

pi 8kup uDhé readbnging wnedling dafa clanfl 33, wherein the

recording medium is a recordable Blu-ray disc.

36. An optical disc comprising at least one recording
layer provided with a recordable area and a recording-
disabled or prerecorded area, wherein disc control
information is separately recorded within the prerecorded
area per the recording layer and wherein applicable
recording speed information and write strategy
information according to a corresponding writing speed

are recorded within the disc control information.

37. The optical disc of claim 36, wherein the write
strategy information indicates whether a corresponding

write strategy type 1s applicable.



a controller controlling a recording in a manner of
controlling the pickup unit to read disc contro

w0 pdosionms? on recorded within a managenent ar eaPOf/KR2004/001550
optical disc per witing speed, the contro
i nformati on 15 i ncl udi ng applicable recordi ng speed
i nBér mat The aptioad tédistrafegyainf drdppt fonther comprising a
corresponding to a specific witing speed, wherein
t helapplinealae ispeed prépeABbl &NonkS ddetLrplaedl byyaBr write
information for indicating an applicable recording

spseda+dgi di;pgsa recording speed of 20 a
correspondi ng recordi ng | ayer based on the read

i nformati on, and controlling recording at the decided
recordi ng speed.

39. The optical disc of claim 36, wherein the write
strategy information includes a (n-1) write strategy type

where ‘n’ is a length of bit.

40. The optical disc of claim 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. An optical disc recording method comprising the
steps of:

reading disc control 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 and write
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strategy information corresponding to a specific writing
speed;

deciding the writing speed of the corresponding recording
layer by referring to the stored speed information and
write strategy information; and

performing recording of data at the decided writing speed.

44, An optical disc recording/playback apparatus
comprising:

a pickup unit reading or writing data ; and

a controller controlling a recording in a manner of
controlling the pickup unit to read disc control
information recorded within a management area of an
optical disc per writing speed, the control information
including applicable recording speed information and
write strategy information corresponding to a specific
writing speed, wherein the applicable speed information
is determined by an information for indicating an
applicable recording speed, deciding a recording speed of
a corresponding recording layer based on the read
information, and controlling recording at the decided

recording speed.



