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Recordl ngﬂomedl um Method of Configuring Control 6 JUN 2006

R AYETon Thereof, Recording and/ or Repr od PGTER2004/001654
I\/Et hod using the Sama and Apparatus Thereof 5 '
Technical Field The present invention relates to a
met hod of recording control ¥ nformation on a recording

MedigdBo ey Asqdukecordabl e optical 10 disc, and a
met hod of récording data on a recordi ng nedi um usi ng

t he lﬁ% I ity
optica c{dg&fr '09%%!5 %éﬁg\%ﬁ%}%ﬁ%o% %e%%@%,
wi d r n| tion i deo
dat Zﬂ%nﬁ‘i‘lg{ﬁn@?? feBRGest oy ﬂ%d"g oyt Ee
(hereinafter abbr ted B rese
next - generati on H[i%fﬁtl% gﬁ\%ﬂ gyere? chnol ogi cal
speci fications are now being established for the
gl obal standardi zati on of the Blu-ray disc, including
standards 20 for a wite-once Blu-ray disc (BD-W)).
Meanwhi le, a rewitable Blu-ray disc, known as |x
speed BD-RE and now under di scussed should be
TechpiapahtFheEd wi t h BD- RE di scs expected to have higher
witing speed, i.e., 2x speed BD-RE and beyond. BD-WO
The PFESERLcALIVERS1PBr Helghenr itd iy BptbadapE akesording control
progress. 25 Efficient- sol utions for coping with the

infohnghion i enng speeddong amefligh, densht gsopt inegiordiabd carcptical

urgently needed, and the
disc, and a method of recording data on a recording medium using

the control information.

Background Art

A high-density optical recording medium, Xknown as HD-DVD, ig
widely used to record and store high-definition video data and
high-guality audio data. ‘The Blu-ray disc (hereinafter
abbreviated BD) r;apresent_s next-generation HD-DVD technology.
Technological specifications are now being established for the

global standardization of the Blu-ray disc, including standards

for a write-once Blu-ray disc (BD-WO). Meanwhile, a rewritable

Blu-ray disc, known as 1x speed BD-RE and now under discussed
should be compatible with BD-RE discs expected to have higher
writing speed, i1.e., 2x speed BD-RE and beyond. BD-WO

specifications for high writing speed are also in progress.

Efficient solutions for coping with the high writing speed of a

high-density optical disc are wurgently needed, and the
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ws!geci fications established should ensure nutual 6 JUN 2006

#92P%4m38 i ty. Di scl osure of Invention 5 AccorP§iTHgR3p04/001654
the present invention is directed to a nmethod of
recording control information in an optical disc that
substantially obviates one & nore problens due to

peclfﬁb5€£b?§ and dirsadyantagesRfid he rel ghggr@rt. Al guenal

object of the present invention Is to provide a new

10 recording control information as
Compggégggle%'infornation coping with high witing speed,
in which information indicating a kind of contro
information is recorded within the control information

e strategy interworking with the

DISCE883Fae%9'$?ﬁ?ﬁﬁéﬁ on. 15 Anot her object of the

t . Lod truct
rocoRGRRFbtr | RHSCOERTY IR, LAnBLREFCe) 661 i nekgod of

esent invention,is to provide a specified nethod of
reco?@ﬂ:’&?dl FPEERLr ol IRFPErMRDN dBpi P wi ORTACER wiishg that
speed in a specific area within a disc, by which_ = .
SubSFé%Fb%l:w cbPERESFPAREDITY thPTes PFeRI R %@@w&@n Jid tations
same based discs. A further object of the present
and dipgedvieimges of Fheviveéd agedr acbr di ng/ r epr oduci ng
nmet hod and apparatus thereof, by which real data is
An obgeot dedl/ teprovkrst: o¥vifeTirhcan isptticc plrogiisle asiey meghod of
recorded control information. 25 Additiona
recorndimgt agesrodbjariermeanichrf eaburgedffitde infemtatoton coping
will be set forth in part in the description which
withf bigbweratingnspeed, in which information indicating a kind

of control information is recorded within the control information
as well as a write strategy interworking with the recorded
information.

Another object of the present invention is to define a new déta
structure configuring control information.

Another object of the present invention is to provide a specified
method of recording control information coping with high writing
speed in a specific area within a disc, by which reciprocal
compatibility is provided between the same based discs.

A further object of the present inventiom is to provide a
recording/reproducing method and apparatus thereof, by which real
data is recorded/reproduced on/from an optical disc using the
recorded control information. |

Additional advantages, objects, and features of the invention

‘will be set forth in part in the description which follows and in
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wi || becone apparent to those having ordinary skill in 8 JUN 2006

WhHoE413800n exani nation of the foll owi ng or FRGI/ER2004/001654
| earned from practice of the invention. The
obj ectives and ot her advantages of the invention may
be realized and attained by Yhe structure 5

pargagiueil SELigo BLeL L 0 L0l eI gestipkignonin 1o
e B RO 9001 D AR % el thea £rom

prac%q.%%digﬁdtﬁgdi Jr&?g:lcy . dﬁisc.roibﬁ%%tgg{a%iogndao é:p og%xg%}tuarﬁes of

recording control Thforhation on a recording
according to th resent, inventjon,includes th st eps
the oFHYSHEIN | R§¥a RONEFGN FRRor TR | BFEALEEH dited Pt HPictuTe
l.east one or, nore recording |layers and recqrdin ,
partigilarty c5oLphEd G PREoMFAEFSR FRSFEAPRGOR: Fod claims

informatjion identifying a type of the corresponding
herepdnfpolel hi dF ndtd GHEPed fEGWHBREFon 15 i ndi cati ng
whet her the control information is used for CLV
To geddRryearthesen &R egsEodngdy Ptdercadveshagent amdgdimraccordance
velocity), and a wite strategy paraneters associ ated
withyj ghet Ralrppse offt Hee cdmvenkipnf oramt ieowwodded and broadly
recording the control information on a specific area
descofbeficheretn di agnaebdinef 28cdmniingtdrert radpeigtfoofmatien on a
- present invention, A data structure of a contro
recording maédium r ecovdithenta tles gsrhgepimeidivemidiont dradudes the
recorded/ reproduced on/fromthe recordi ng nedi um
stepshayfcyenez&eling N af hadnt A6l CanFbehat D6Rr MAldiated with at
associated with a specific recording |layer and/or a
leastPesEf be hEEOT HeBErABhPCliYe ) hid &R Bild Qlelocities, the
informati on conprises wite strategy infornmation

control information including first information identifying a
type of the corresponding control information, the information

indicating whether the control information is wused for CLV

“(constant linear velocity) or CAV{constant angular velocity), and

a write strategy parameters associated with the type of the
contreol information; and recording the control information on a
specific area of the recording medium..

In another aspect of the present invention, A data structure of a
control information recorded on a recording medium or to be
recorded/reproduced on/from the recording medium, characterized
in that the control information associated with a specific
recording layer and/or a specific recording velocity and the
control  information  comprises write strategy information

dependent on a type information indicating whether the control
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control WD 2005/004138 4 6 JUN 2006 PCT/ KR2004/ 001654 6 JUN 20086

Wh9p/Mi%%n i s associated with CAV or CLV. | n RGTHRRE4/001654
aspect of the present invention, a recording nedi um
i ncludes at |east one recording |ayer provided with a
recordable area and a pre-récorded area, wherein a

infcgnin%ﬁ::ﬂo?af O{QHfaisgec}Latédsmac at ghy B Q4ipled according to

ach recording velocity and/or each recording | ayer
pL £- orde r i : .
T S PG ObEr Sl BRI TR, & precqrdipg mediun
. ' i,nf.or nat i rei;n_and_a wite strate
inciigle da R 38 RS rBn TRt hifriatd i @ recoraavle
informatign therei re provided to the .10 di,s . \
areq et | BR- PRCSHOThe FURemectioTe the fpr 3, infornation is
in eqtion, An, gptical disc inclydes at |east one or
SeDAFRHE ¥e SBRURAGY AFECS IR 1Pt RIS 67 HRetitan and/or
is provided according to each recording |ayer and/or
eachy k¢CPeEdIHi AFYSEI 5G t Yhe wheesrBCaRIpdemmeR caRd oyherein an
.. information 15 identifying a type of the control .
identdfdrakiren ARGCEMAEIPR :s,@qﬂatne&ﬂq&r Fnetlepe of the disc
associated with the identification information are
inforgesigad therhiin emd corridle | sitmatmay omfdrmanorheassociated
aspect of the present invention, a nmethod of recording
withddie cdentiddoeadinryg medowmathchutbsrehe stepprofrided to the
reading a 20 plurality of control information
discsepfcanhet yomecorded according to each recording
velocity within a managenent area of the recording
In ratbtilar chep&ttg ofn tilenpirbbeat i Amvient-aomat i) optical disc
identifying a control information type recorded
inclubeBi At €& € Afld Wr it FRlbPBingalsyess | OFe AR a control
recording of data based on a wite strategy :

information is provided according to each recording layer and/or

each recording velocity, wherein an identification information

identifying a type of the control information and a write

strategy parameters associated with the identification

information are recorded within the control information.

In another aspect of the present invention, a method of recording
data on a recording medium includes the sﬁeps of reading a
plurality of'control information separately recorded according to

each recording velocity within a management area of the recording

medium, checking an identification information identifying a

control information type recorded within each control information,
and performing a recording of data based on a write strategy
information associated with a corresponding recording wvelocity

from the identification information.



10

15

20

25

25 information associated with a correspondi ng

r ecor di nggovel ocity fromthe identification 6 JUN 2006

WHIYpA$Hn. WO 2005/ 004138 5 6 JUN 2006 PCT/KR2004/001654
PCT/ KR2004/ 001654 I n anot her aspect of the present
i nvention, a nmethod of recording data on a recording
medi um i ncl udes the steps of® identifying a specific

Tn CeRLERk NfQ i on hasedan dgentifi Wely

. informatri on %%%%ﬂifyﬁg ght%yplgp%? rg%néirl{g%ﬁ%&?’ a method of
| f.ar Lon, erei trol..i.nfo '

recdr il ba bR, RS Rebofatil bR TRBEE | chey steps of

a refere

"eoaseot ZSpeliTTE ecdrd
aetlERI, BT BP PRt Ry S P eadr e Pt ashn, Bigpe o am
TR AL OASTALND EEE LS  copp

. recording data using 10 wijte strategy paraneters, .

inforiabifBd | YPEHRb ortifol CPRFEP hat B HRE 168 8gaoPbRted with
CLY or CAV as a result of identifying step. |In_another

specid 3 e rACHHRE I e tyn R 9, SBRchblar aeaerdsrg layer to
recording data on a recordi ng medi um_i ncl udes an

Provage| gaFehPERRPS Fukanmwg ipmpiferareepréingont repading of data,
i nformati on associated with at 15 | east recording

the \gdendiitfiiaptiienn nfammeddeent i dendul fyfinchewhegoer dthg control
medi um and a controller checking a control

informébiomt iisn usgpefbased:vonormnChatientarfd cagtarding data using
information to identify whether the corresponding

writeostrategnf parathéeoars sinsBBidDriClihorcdaol riegdivigitdon to
wite strategy included in the correspondi ng control

be uv26di HbOr OB i M @V &g estlebut bbeigBREXFPNS tesp and
performng the recording of data using the read wite

In HidtMe80Yaspéct So0 e Updesshrod nakibat h dheapparatus for
f oregoi ng general description and the follow ng
recof@lRd | 89t 4e8AT bPlieRB Al nhNReRi BR€Theludes an optical pickup
reading a plurality of control information associated with at
least recording Vélocity within a wmanagement area of the
recording medium; and a controller checking a control information
type based on an identification information to identify whether
the corresponding control information is used for CLV or CAV,

reading a write strategy included in the corresponding control

information as a result of the checking step, and performing the

'recording of data using the read write strategy.

It is to be wunderstood 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.
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i nvention are exenplary and explanatory and are

intended to 25 provide further explanation of the 6 JUN 2006

WhOHPP43% as cl ai med. 6 JUN WO 2005/ 004138 PCT/KR2004/001654
PCT/ KR2004/0 16 4 2006 6 Brief Description -of Draw ngs
The acconpanyi ng drawi ngs, which are included to
provide a further understanfling of the invention and
are incorporated in 5 and constitute a part of this
application, illustrate enbodi nent(s) of the invention

Bridd hdLA8H8 LM, thggigggcription serve to explaigIG

the prinCiple o e rnvention. In the draw ngs:

1. ' m . Singl e-l.ayer disc.applicable to .
The { Al IhaT Sl R o Ry Brovice o

-] r..disc applicable.to the present inyention, X

rur G RS RE AR PR ik debliinn 2Tt Aar DocorTted in
andinfor tLog of the present inﬁﬁntion is recorded, in

whi"€R® 5 "F0T mat® of PRRE di%¥% i hPOFmmtdRRLjgptdon,  illustrate

corresponding areg is 15 schematically shown; FIG 4
enbqdimerd3dy o Shec JRvEBELPR! SPAREPERLReEoHE hbeofesmgiption

one enbodi nent of the present invention; FIG 5 is

to
ServR CaGrRAPOT BROWPYERRIRLR &y thiet HinveasAprol In the drawings:

i nformation recorded according to one enbodi nent of
FIG.t hk pPesenfiazpn noént opingleleyer, dl@ 6pp3iaable to the
di agram of control information recorded according to

presgnst haverhbodi ment of the present invention; FIG 7 is
a diagram of control information recorded according to

FIG.a 2uritshea clifgaiamenet ofa theabrbsent dawentdmpl i 2bld Go the
8 is adiagramof a wite strategy within control

present invention;

FIG. 3 1is a diagram of a management area where control

information of the present invention is recorded, ih. which a

format of the disc information in a corresponding area is

schematically shown;

FIG. 4 is a diagram of control information recorded according to

- one embodiment of the present invention;

FIG. 5 is a diagram of a write strategy within control
information recorded according to one embodiment of the present

invention in FIG. 4;

FIG. 6 is a diagram of control information recorded according to

- another embodiment of the present invention;

FIG. 7 is a diagram of control information recorded according to

a further embodiment of the present invention;
FIG. 8 is a diagram of a write strategy within control

information recorded according to the further embodiment of the



10

15

20

25

i nformati on recorded according to the further
6 JUN 2006

enmbodi nent of the WD 2005/004138 7 6 JUN 2006

¥PH4/ 001654 present invention in FIG 7FPCEIR2084/001654
is a diagram of another exanple of a wite strategy
within control information recorded according to the
further enbodi nent of the ﬁ?esent invention in FIG

preséntd ibvEntiBni $napdtagf am of control information
recorded according to another further enbodi nent of

FIG.! e iRr asenhgkaMest | oot HdiGexblndis %deaGE§g%8£t§hﬂgé§E%ithin

strategy within control inforfmation recor

cont3eA0irdgmkhe ibhe r@BBE@S% 5{;’[%%?%{”%9 "13-%@ gﬁge%r‘?}gé% 08 odiment
SC

present invention in Fl

£ theOpkedLAgr i ,
° rSc%r3?%%?r2%?%%%@?%8826%§%31us according to the,

present . | i O de for rrying out.the .
FIG'i%?e% i%na?%&%%?ég%ﬁ§§§%$$f)ﬁﬁgﬁrﬁsgﬁgaer?%oﬂg?%i?C?Q¥d1n9 to
he preferred .enbodi nents:. . of the present jpvention,
anothd® PRELESE SNSRI Y G0 AFBReRh TEHentEhpany! ng
draw ngs. Werever possible, the same reference .
FIG. nuhber sSwi F I ‘%’eagﬁaé‘g ﬂﬁoﬁgh@ﬁﬁt?heSEF%ﬁ‘F%s Wirhigt elcontrol
. o to the sanme or like parts. 20 A Blu-ray disc is taken_
intopwabioRyBREPEISE AFCIHIRGItRiERe MU ngtidhahenbodiment
resent invention. Yet, the concept of the present
of tgﬁv@ﬁ??%ﬁﬁ THEHAEY iFedItn AR:opRfical disc having its
control information recorded thereon, is applicable to
FIG. DVDIRAM isDvDaRW bbebkRW dbeprRm DVDER amst si miptdcal — disc
such discs. 25 , Although the term nol ogy used herein
recor@ingf tepormivriig t Bppapstus 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, the same reference
numbers will be used throughout the drawings to refer to the same

or like parts.

A Blu-ray disc is taken as an example of an optical disc

according 'to the present invention. Yet, the concept of the
present invention, characterized ' in an optical disc having its
control information recorded thereon, 1s applicable to DVD-RAM,
DVD-RW, DVD+RW, DVD-R, DVD+R and similar such discs.

, Although the terminology used herein is well known for the- most

part, some terms have been chosen by the applicant, such that the
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part, some terns have been chosen by the applicant,

such that the WO 2005/ 004138 PCT/ KR2004/0 16 6 JUN N 6 JUN 2006

Y5¥esent i nvention shoul d be under st ood RaT{HR30p001654

i ntended neanings of the term nology as used by the
applicant. For exanple, the  control information' of a

disc is recorded in a spe0|§|ed area, i.e., a
prede@for dabienei@a obnbhlesdi $& Onder:JYEr e(E:Pc'f e0. 1 €8j ntended
soneti mes known as an enbossed area, in whic

car i8R 3¢t e tgi‘ﬁ@nbﬁoéf%oé ga% des%f spggﬁggﬁg Eef

recording 1s possiblE,

Forn‘ae&‘”a%%i'é)/ ol t"&%n@!r@l'b?ﬁlf??%ap%ﬂ’ecgf g{ Cis H‘é&orded in

contr information I's ca Orna | ONn
! i | t Bl t hnol b 10
a spelicighl Q8 O @ B U A BT %?‘%%? o gf?ﬁaﬁléf’? or a
D- RAM DVD- DV DVD- R, DVD+R . . .
preregoral tarsﬁomsa’mﬁ?%sspgﬁg% BFaft RS !%%féa in which

roun f the pres |nven S e ual
manugs Fﬁ’c’ssl gﬁ?& fy HeERr 3?8% ﬁwﬁnﬁlﬂ gk tmredaﬁéfrordmg is
tE@ di sc |nf05 tion accordjng to the present
PossiplEnt PR 1RELpder o LBF YRR RefrrgreY i far tha mfayback of
i nfformation, which may be counted, for exanple, as
a repprded, d¥gend DHiGr meitaRl Thefpreabhen; nJJ%ntCPQilrlEfds “disc

characterized in that a wite strategy (W) is
informabieel By i"REEr wor Kiedgtiionh tonBdumapyontisscattechnology but
identifies a kind of disc information in recording
is typdoadilve sefenmryy tOBRS20'whiydianldi Sormat oimibiroation’ for
one of a plurality of wite strategy types is
DVD-BaWecbVDeRy, rR¢D+RIed DND+RNUfABRIdingsa ¢ese,and ahould be
recordi ng/ reproduci ng apparatus (FIG 12) perforns
apparenor thay/ tapr adehinigaby baekeroinig b8 the Wddsent invention
strategy (WB) recorded within the disc infornmation.

is efu£l by eipplldabld e PRYBEREL2Bohat WMhESrvdt BRIy

(W5)" used in the description of the present
MorebWVENHIN diSE@NRIRIMRE bR JetathiRs {04 resent invention
is recorded as an unspecified unit of information, which may be

counted, for example, as a first or second information.

The present invention is characterized in that a write strategy

- (WS) is recorded by interworking with information that identifies

a kind of disc information in recording the write strategy (WS)

~within disc information, one of a plurality of write strategy

types is selectively recorded on manufacturing a disc, and a
recording/reproducing apparatus (FIG. 12) performs
recording/reproducing by referring to the write strategy (WS)

recorded within the disc information. Preferentially, the meaning

~of ‘write strategy (WS)’' used in the description of the present

invention is explained in detail as follows.
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Consi dering the neaning of "wite strategy (\A,?)" a
WRHWOHPA4LE operty of a recording |ayer is gene®&T/KR2004/001654

nodi fied by applying a |aser beamto the recording

| ayer within an optical disc via a pickup (111" in

FIG 12) to performa recordi ng thereof. Hence, 5 it
Cons%ﬁ@k‘ltﬂ%be gesi d%ﬁﬁy engEh (Wil AQMRIL O (W8, a medium

| aser beam a tinme of applying the wite “power

propE?Egggg%aaPQcéf@Hﬁ.&Eﬁm&hgsi%?9&%a§§%hﬂ8§iff@&%§§applying a

record-assoclate ormat i are na

Lacey 5508, 4 ARV LU BEIET e, SBECLbLEoETheRtovia o

recor Wi a speci egy
A d..wite r.ate araneters' . ite
1T e, S b ¥ B B, Whor. mence,

. inventjon. neans the_entire infarmati on .associ ated

it shophd, PPy 8eGifEReq, S FHEITE AHE Lo PN ior e f@fes beam,
Jtens, and ecific nuneric values_ configuri t he

a tizey Q% GPRLYING! OB MRELENRCVER. TRSKAEC RRAERS like. The

i nformation has an inclusive concept including the |
abovghggeldads¥prrbens ]@\Bn%p‘éf : re“?@-"‘?‘raa”gsoqli?é:te% jnfoggation are
explained later, and the.like as well as the W5
namef or ‘JEtE sstaabegy hd Wi i t elst panegyl (YA capegific contents
recorded in various ways. As a disc tends to be
recohfiedh| wittheisid ispbcifda owrdheasthagbay Pekd axe m@ed ‘write
witing speed, i.e., disc RPM as well as the nmedi um
strapegpet®y) qfardmeteswsdr.di ng | ayer is considerably
affected. Hence, a nore accurate systemis requested.
Writdnatrthegyar (Wa)s infdemsiicat egeed i(\V\Bhar prexphti dedention
as follows for exanple. First of all, there is a
means Yidie ittt dirif dreetidhngspobset sankiet wtdwthatthay (ws).
a recording mark size (n) fornmed on a recordi ng |ayer
And,rﬁﬁgﬂ@afﬁméﬁéﬂgy Reagal liadnd Nahd WpeciFaeONghderic values
ereis a
configuring the WS and is a sort of WS information. Hence, the WS

information has an inclusive concept including the above-
described ‘WS Type’, ‘WS flag’ that will be explained later, and

the like as well as the WS parameters.

'And, the write strategy.(WS) can be recorded in various ways. As

a disc tends to be highly densified and to run at higher speed, a
writing speed, i.e., disc RPM) as well as the medium property of

the recording layer is considerably affected. Hence, a more

“accurate system is requestéd. And, the various write strategies

(WS) are explained as follows for example.
First of all, there is a gystem having a recording pulse smaller

by 1 than a recording mark size (n) formed on a recording layer

medium, which may be called ‘(n-1) WS’. Secondly, there is a

6 JUN 2006
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6 UN WO 2005/ 004138 PCT/ KR2004/ 001654 2006 10 system
havinaya recordi ng pul se having a size anountin
WOLAWS/YH18ne recording mark size (n), which maycBaR2004/001654
called "n/2 W5'. Besides, new wite strategies (W)
keep being devel oped. Regarding the different types of
wite strategies (W), wheni8 there exist the various
systeySt ERBvOhgt he WidEosifR] 0y PiBscAha RMAPIE A amounting
applied to the wite strategies (W5 différ from each
to PIRLIF Brdige MAMERALY &lade! &GS ?ngfe%hftbﬁ oyl ®e called

test wite power accofding to wite rat egy

v d ; I f [
/PP TEBEESAB0T BOF RO ekl bl LRl dbvetopea.
' i nf Lon. , t hod of '
Regariing Snd (HOLRRLLAD. (YEOISE. B30 ELINedies | gy, when
abprevi at

el ai ty (hereinafter ab ed ,.CL met hod and a

therf0 B U FaPROuT e Rb e Bl kg oV iy Sorabeq  (ns) as
CAV) net hod. .The V met hod applies the sang |inear

parallgFEEr, FOPLLPAnED GG e tn B ERTOGLR ol (it Latadgom each
of a dj,sc to perfaorma recordi ng at one,recordin% .

othegg &ci"lﬁﬁc ‘éﬁ?%oc?%ﬁﬁtiseétﬁ%&‘%%’ec R £ test write
I nner and outer circunferences of a disc, whereby

powerj gegprepegdtpnwrike &btaregyr pawpaetace apdt khedi gecords a
having a relatively smaller rotational radius of the

resulif sofi Adeedsed fiast WFS t harenekersn fhel@0innpespecific area
circunference of disc having a relatively greater

withipt tlé obb$c rimfiomatWeen t he radi uses of the inner and
outer circunferences are conpared to each other

Moreowere 8si st sedhodt of 4edanddngdidfter encea béiyeenthere are a
recording velocities of the inner and outer

conscamic uhfesan ces oafi thh € hdiretna2beHleabBreviaedd @0 rdt®od and
CAV system a recording is performed at

a constant angular velocity (hereinafter abbreviated CAV) method.

The CLV method applies the same linear velocity to inner and
outer circumferential areas of a disc to perform a recording at
one recording velocity. The CAV method applies the same RPM to
inner and outer circumferences of a disc, whereby linear speed in
the outer circumference of the disc having a relatively smaller
rotational radius of the disc increases faster than that in the
inner circumference of disc having a relatively greater
rotational radius. When the radiuses of the inner and outer
circumferences are compared to each other, there exists abo‘ut 2.4
times difference between recording velocities of the inﬁer and
outer circumferences of the disc.

Hence, in adopting the CAV system, a recording is performed at

about 2.4x speed on the oukter circumf_erence' and at 1x speed on

to a 6 JUN 2006
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about 2.4x speed on the outer circunference and at | x

speed on WO 2005/ 004138 6 JUN 2006 PCT/ KR2004/ 001654 6 JUN 2006

W2003/4138nner circunference. For exanpl e, thePCT/KR2004/001654
recording is performed on the inner circunference at
4x speed, whereas performed on the outer
circunference at about 9.6x dpeed. Since there exists -
the aiBhardi éf LhaNRGE-HRCRE he Tecardiing velpcitigs of.0.
the i nner and outer circunferencegﬂ%QgtheéﬁgscF%cPrﬁéng 18
riEGRSSaALY: L4 Se%@? an ' recording, vel ocity an
be wite strat eg? ( értoc%&g%%ﬁeen eto%lé:ac X ogg?f%h o‘?hereas
' t e ; din t_ hereon. nce, the .
per iR M P e P FBE T8 IO b B apy Since
[ r.,velogihties.fwitin eed uch as 1x linear 10
thegv“’e%%?is%ﬁé, a08LY' RPpEdh e et ,E%Eilez.r&ﬁor hgrvelocities of
_velocit whi.,ch can be called "aone type recordi ng
the JHNSH (i, GHIPE HRPESHENCES O Hsy\RiaRs) Horl Bapessary
: of, the defined recording velocities should  be
© SRAEETIER R 1diRe] SiGeity @nd wid-eFIsGrategy  (WS)
are structural diagrans of qci:pti cal_discs 15 according
to beyappipfetentasharatden iof whiecHiger beoperafben a recording
optical disc is enough to be the optical disc
thergpp) | Hepre. t BhehEAPrvsehed nesdntdehinivbiesy diar tdout three
. .recordable disc can be any one of a rewitable
kindgptafcalidest, velariitéesnclvmtingal spkad) andht ke | ike.linear
FIG 1 is a structural diagramof a single-layer disc
velogdVynglofs l2feerecuedbojtyayandaccexdiligebe thQocity, which
present invention. Referring to FIG 1, a lead-in area
can bs pmdlededoas aypenagedRdingakedolitdNgirBOBF. And, a write
circunference area of an optical disc, whereas a

strateg@- ONs) a8 darhDoPVitdedJdasi AcHPRASSRBN g AFEDAR?Y should
outer circunference area of the optical isc.

be r&Pefddd GAltin @isc information.

FIG. 1 and FIG. 2 are structural diagrams of optical discs
according to the present invention, in which a recordable optical
disc is enough to be the optical disc applicable to the present

invention. Moreover, the recordable disc can be any one of a

rewritable optical disc, a write-once optical disc, and the like.

FIG. 1 is a structural diagram of a single-layer disc having one
recording layer according to the present invention.

Referring to FIG. 1, a lead-in area is provided as a management
area on an inner circumference area of an optical disc, whereas a
lead-out area is provided as a management area on an outer
circumference area of the optical disc. Speéifically, a
prerecorded area and a rewritable or write-once area are

separated from each other within the inner circumference area of
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25 prerecorded area and a rewitable or wite-once
6 JUN 20086

area are separated fromeach other within the inner
WA 303 EBence area of 6 JUN 2006 WO 2005/ 004 PEE/KR2004/001654
PCT/ KR2004/ 001654 12 the disc. The prerecorded area is
an area (called "enbossed area') where data was
already witten in manufactd&®i ng the disc, whereby a
the Y- Or systemis unable to performdata witing on

the 5 prerecorded area at all. In BDREZWD the
Th fgfgggfgﬁﬁ i P rmanent infarmatio
© gé]d contro iéftea g? eg.ﬁ”%%&a ﬁhééae'%a ove- @?&%%eaor?ﬂ gc where

data! nvaa?é nﬁ%k%%cri'&h%&git@%y eig:% ﬁr@%@%cét%ﬁﬁ%# tn hgrsg? tciw%rt]areby a

requireé di'sC recor
user data area

.10 1 dat rovi ded are
“seraﬁggé i 3#g§arﬁglau%%§i?i CPZEEF'Qamanaagﬁar@réFé%% on the

| SA OSA t t ed defect area.
Prer§58€ﬁ?ﬁczﬁﬁ%?, o%’bw%re ﬁf g&g’orlgf{]ﬁel’{f%bctth%ﬁﬁg@ﬁ@ﬁrdgdearea is

for_recording information of defect and genera
nameﬂaﬁéfjeﬁ%ﬁ?@a i PR AYEp s gar gomtrpé-gﬁt@) opréxaland, the

disc as ED 15 WO. In case of the re-witable BD
abovepfeperibepydiiss uinteEsalign sdherpanaiteh amldeda 1BI') as
. . left as a reserved area. The present invention intends
inforpapieni gequinedhdorofdisls indammding riecorecondet stn the PIC

information (DI) as control information required for
arearecord playback of a disc in the prerecorded or

recordable 20 area. It is apparent that a recording
In amgiabedaireat heprpvédedondeda ames idatd GHhesentHarcapRlered real

to each kind of discs. In case of BD REFWO, the PIC
dataarisn #ecbbdefir eretokgadear£feds meaorded Wedi pRastdilace a

hi gh frequency nodul ated signals, the high frequency

- genef@ited atdsk dgnalyeal.n EBQCQQE&S§P§9,ndi AT S oY e fect

back
management area) for recording information of defect and general

managements is provided to such a write-once optical disc as BD-
WO. In case of the re-writable BD (BD-RE), TDMA is unnecessary so
that such an area is left as a reserved area. |

The present invention intends to provide a method of efficiently
recording disc information (DI) as control information reguired
for record playback of a disc in the prerecorded or recordable
area. It is apparent that a recording method in the prerecorded
area is differently applied to each kind of discs. In case of BD-
RE/WO, the PIC area as the prerecorded area is recorded by
biphased high frequency modulated signals, the high freqti‘ency
modulated signals in the corresponding area are played back
according to a specific playback method, and information is

acquired from the playback.
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information is acquired fromthe playback. WO
WANE/#138%¥38 13 6 JUN 2006 PCT/ KR2004/ 001654 HCEKB20p4001654
a diagram of a dual - layer disc having dual recording
| ayers, in which a recording |layer starting with a
lead-in is naned a first reé@rding | ayer LayerO and a
r rdisn r .endi th a out -i.s_na
FIngigﬁﬂafgég %ﬁg age?g %ﬂLayer q% thglﬁualnqﬁvgpg dual

d .
reccgilcﬁ g t g]!‘& a[.n.ﬁa vhg]icqir Ogl % Elgmc ﬁ,ye%estéﬁgiéln%narlth a

reas 0 Sc nner
1 dy C t|o 1), of 1 contents is
ea relzlor ée A Bgcor a]3=.1yesr e tapdy a recording

a n1of PIC n the d sc . shown in 10 FIG 1
1ayéy %ﬁé@ n®n FaaeéuFnl?h@gWSeroﬁﬁﬁkﬂg%CF¢?934%¥9 layer

L é ﬁ means that information can be rearranged |ike the

Y&t ructure of the PIC area in FIG 3 when the entire
i.nformation within the h frequency nodul ated PIC

In theesuad -degerr 6dson Hoendi mresnfisguiawjdticedo lead-in and
information (D) in the PIC area is 15 explained in

leadgyepl 1a%pas oPfov. diFCBDREANOCironmieraster 'area, and disc
represents a mnimumrecord unit, five hundred

inforyptjor olPIk| ebtidrs Etyateheaomtentenstsr vetooded f tAYMNPIC area.
as one upper record unit, and total five fragments

FIG.gat h@rat@tzhmtmratlheiil%lg@aar ed. aDPsC &néar iMmtiled disc shown in
recorded in a front head 20 cluster of a first

FIG.f Lagwe®IGl.FQ. Be mbirac dneloimtdlen fdrdddimd] ldescription, it
recorded per recording |layer and witing speed

meanpekhitt defbymbReonC @ahe RONENG-ARdE al 116k SEhe2BErQPBure of
di sc information includes one hundred twelve bytes.

the BpecCidhdedalisy, FOESC 3l RHRNTAHONONSE F Y6EEnation within the

high frequency modulated PIC area is acquired.

A method of configuring disc information (DI) in the PIC area is
explained in detail as follows.

In BD-RE/WO, ‘one cluster’ repregents a minimum record unit, five
hundred forty-four clusters gather to construct one fragment as
one upper record unit, and total five fragments gather to Form
the PIC area. Disc information is recorded in a front head
clu-ster of a first fragment IF0. The disc information isg plurally

recorded per recording layer and writing speed permitted by the

- corresponding optical dise, and one disc information includes one

hundred twelve bytes. Specifically, disc information constructed
with 112-bytes is called disc information (DI) £frame. Mo.reover,
the same contents of the disc information are repeatedly recorded

in each front head cluster of the rest of the fragments, thereby
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with 112-bytes is called disc information (D) frane.

Mor eover ,
WA W03/ UHE%t edl y recorded in each front head clP&I{igR2084/001654

the rest of the fragnents, thereby WO 2005/ 004138 6
JUN 2006 PCT/ KR2004/ 001654 14 enabling to cope with
| oss of the disc informati od? |nformation
enab RIHP SN Ede LHELEOLEE5PIAI N HEC QY4 el
infornatiéﬂ&?epresenting mwitinéﬁgg%%g?qgﬁ%XﬁFF%gn'
InféinaAiReY AP UJRE:E08 CenLespand] Lge woitl
speed are fgiordedlSBﬁﬁ?E%n ggg%egggéafngorﬁﬁ??ﬁﬁghg layer,
s n £338RGS onS UGH, -2k Lon_ | [ 1ized .in the recordin
T reS?de%F%%S%%E?hé cg??ggﬁ nd?ﬂﬁe%ptiﬁﬁg disete strategy
i e e l.ing to.provide tima|, wite power per
inf recc1):|;i | ngggf@:g()als O%‘%ﬂg) e;{zowr Hqgngw’ébfe:’é&ﬁ Phgesusare recorded
: i ts for_a nmethod of recording a wite strategy
Wlth‘%g;o (%%@F 186 PRESH 197 2 HARSE - FRshndnEermayben w s Hitilized
in t%%sc information according to the present invention
e TEXBF S REdOF nt eRFRMIL NS Sfefcber PRgTesPANdEng opticel disc,
th aﬁ foll .. FIG 4 is a diagramof recording disc
erg Vorﬁ?&%ﬁ?goft%nPEEYiL@ﬁl opgigeladioikiet ngoveroper recording
enbodi mrent of the present invention, in 15 which a
layeyi apdj Rebrwat Forg stmasst.ure is schematical ly shown.
_Referring.to FIG 4, a plurality of disc infornmation
Varigpg esbofdmantei fhirn sa mignd of ecocdrdtngeacariteeatirategy
disc information is decided by a sequence nunber, and
(WS) t hassecbrtedequitite as dEsor datfodwathidiyt &ydedr within  disc
. i nstance, the corresponding information is 20 recorded
informatidn byteomiity ntd hehdi peebohOr MBLEARIoWNEEE eRplained in
named DI frame sequence nunber in DI block' field
detathdoy srdffdmfing donditeated by 1908s £ ino@eh, 03h ...
Nanely, if the informtion
FIG. 4 is a diagram of recording disc information of an optical

disc according to one embodiment of the present invention, in

which a disc information structure is schematically shown.

‘Referring to FIG. 4, a plurality of disc information are recorded

within a disc, a record sequence of each disc information is
decided by a sequence number, and the record sequence is recorded
by 1-byte. For instance, the corresponding information is
recorded in 5" byte within the disc information, which is named

‘DI frame egequence number in DI block’ field and is briefly

indicated by 1'00h, Olh, 02h, 03h ... Namely, if the information

of the 5 byte is '00h’, it means 1% disc information. And, if
the information of the 5 byte is ‘'07h’, it means 8™ disc

information. Moreover, the meaning of ‘DI frame sequence number

in PI block’ of the 5™ byte can be defined in a following manner.

25 the sanme contents of the disc informati on 6 JUN 2006
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of the 5th byte is "00h', it means 1st disc

information. And, if
WOs200584138  t npeans 8th disc 25 information. MYECE 04/001654

the neaning of DI franme sequence nunber in DI block
of the 5th byte can be defined in a follow ng manner.
WD 2005/ 004138 6 JUN 2006 PET/ KR2004/001654 15 First
: al i f .the i nf.qr mat of -t, 5th.byte i " Oab )
P o Vheand et dide T rFa ot i G SESE o ke 8% byte is
vandNforympki,on of | x speed,of a first recording | ayer .
OOHLa{yergEth O ﬁueanr?eaﬁls o scn#]?%?&}ﬁ]ﬁrbn % vVé‘%llll ads disc
. ' dnformation of. 2x 5 eed of the first recordin
lnf4£$%§%°ﬁa€$?%% fosRd Héaﬁs%gFatngsorghF%r%ﬁY?%nL%%Fr - '01h’
mel%ﬁas ﬂisc,i?fornation of 4x speed of the first
meAFectr dite T agBFOFEIRIR®  ARd, Weldahasnehifs sinfepmation of 2x
information as well as disc information of 8x speed .
speeg C’c“{ngtqﬁ 54T FlecBREPFL Ay ERY S oy er 0 t ' P2ha weener3™ disc
,_. of course that _the recording |ayer 10 information and
inforpatypnt pRgWepeedsi A oF nbnformatirmheofeparsnadd of the first
recorded in a reserved area within disc information.
recopfng| dawerf Lexerbn Anflor nB8honmennbl iy di®d derfiddnatdon as
type or kind of the disc information is recorded in a
wellspecfiise dmbermdtiod ke spekiichfi shaafbest DreditBng layer
field, within the disc 15 informati on. Mreover, a
Layewpi t eltst riat egy fMB)ed nodr openase ng:ndd hthkherdypeanly layer
the corresponding disc information is recorded in
informat hem an&c'tﬁecwa‘ﬁ.eanges?eedaﬁ.@ﬁoft}ﬁiﬁﬁﬂoﬁ%iahebe separately
Strategy paraneters' field as Lth-111th bytes, within
recotded dirs G i FdHRd Qrea NARBEY, qibcl $nidamdfded
whet her the corresponding disc .20 information is in
and, Sh¥ntied :  Mh Ay €of ; t :
wr Lo e ot oesr (e TR e e e Bl e or
kind{8f the disc information is recorded in a specific area of

N*® byte, which is named ‘DI Type’ field, within the disc
information. Moreover, a write strategy (WS) interoperating with
the type of the corresponding disc information is recorded in

another gpecific area, e.g., area named ‘Write. Strategy

- parameters’ field as L'™~111"" bytes, within the disc information.

Namely, it is identified whether the corresponding disc

information is in ‘CLV’ mode or ‘CAV' mode via ‘DI Type’ field,

and the write strategy (WS) is recorded in a manner fitting the

. identified mode. For instance, if it is the CLV mode, a WS for

one recording velocity is recorded only. If it is CAV mode, it is
necessary to record a WS for one type recording velocity group
(e.g., three kinds of linear velocities such as 1x, 1.7x, and

2.4x%).

the information of the 5th byte 6 JUN 2006
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identified node. For instance, if it is the CLV node,

a Ws for one recording velocity is recorded only. If
WQ 2004038 npde, it is necessary to record a RETHER2004/001654

one type recording velocity group 25 (e.g., three

kinds of |inear velocities such as ix, 1.7x, and

2.4x). WD 2005/004138 6 JUN1Z006 PCT/ KR2004/001654 16

And, . ¢f t i nf Lon. i dentifying .the disc .
Anditg olrfnatigﬁetypgﬁ?é{‘lﬁgb%‘qOOOOb’*defr‘%ﬁ &x8%pl e, i FPfeans 9isc
; fin "CLV di [ tion (DI)', 1f, 0000 .
infqgle ot 10359, PoREE™ ERY fikktotes ot horone to define
\ e ElG 5.sho e lary nethod of recordin )

cuv ik Ao sny (BrEhs el pBAd, POt ek [meead h define
%ﬁornation for %{fying a disc information type
e disc information Ilike FIG 4,

R i den
CA% nlﬁFhlB§?5mﬁFfﬂ?nﬁ?
[ ich one recording |ayer LayerOis shown for
FIG‘cgnggﬂWEnﬁﬁ TrEBRIA G NG EIRd Afdreceriing Aibsceinfprmation in
course that, 10 the nethod can be applied in the sane
casemfineFeeveting iderelfieatiompinfornaritimgfbayddentifiging a
, disc information of the present invention, as
discpgiffgiedion tyme forefbhndydescwihionthes disc information
.. information that a disc manufacturer records.
likec¥dfactderisni wbich aneonresspaiitiong adiest LayerdSis shown for
prerecorded area within the disc. A wite strategy
conveygnedeodi sgphanatsodef Andgd 4@ tikata amatter of course that
recordi ng/ reproduci ng apparatus (FIG 12) can utilize
the methodtéen dsacipshiedpil | 18 | RO imdtiRy even if there exist
recordi ng/ reproduci ng. Hence, in recording disc
more | té@br@iiPLaykrsdi sc manuf acturer preferentially
deci des an applicable witing 20 speed per recording

The Hayer iakerhReNoheeer 45d %ééﬂtcafﬂw%htion, as mentioned in
the foregoing description, is information that a dise
manufacturer records characteristics of a corresponding disc in a

prerecorded area within the disc. A write strategy (WS) the disc

hag is defined so that a recording/reproducing apparatus (FIG.

- 12) can wutilize it in the practical application of the

recording/reproducing. Hence, in recording disc information, a
disc manufacturer preferentially decides an applicable writing
speed per recording layer and then vrecords identification

information indicating whether the decided writing speed

corresponds to the CLV or CAV method in the N byte. Hence, the

write strategy (WS) interworking with the identification
information is identified according to a CLV or CAV mode to be
recorded in Lf.111%" bytes.

For instance, disc information for 1x speed of 18t recording

6 JUN 2006
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|nforrrat|on i ndi cating whether the decided witing

eed corresponds to the CLV or
%“@5’%& the wite strategy (WS) i nterworBQIgR2004/001654

with the identification information is identified
according to a CLV or CAV node to be 25 recorded in
Lt h-111th bytes. For instand€d, disc |nforrmt|on for ix

layspens Sdodsded €001 db g 2005/ 006
i PCT/ KR20%4/ oeo%es%ﬁ M ad \a%')%r i's a?%gsﬁ%geg‘ i‘géﬁn §gqyence, a

msansaCA no avvrlte strateg

intdrigiWoRKE p;th éo é& { rbatCZﬂi %V % sel e& fl%? }gg reecorded

recor ded. Di'sc nformatl on for

y ed .5 _ign h',. a d| ScC
Dlsclr ﬁqgo%ﬁntglgéﬁﬁt ;?Tcpe mean % ere%{??aijélgl\/r}ratléar is recorded
ate r thltsothat a CLV W5 is
in sél'lhedt(%\éc{ ‘5)5'@1% 3%%&8& PPSc "CARSr AaGloh Mogle 4end a write
eed l ot recording, layer is recorded in 102h', a
sraf B85 by, PREPEFOTER it £ Whiso e, CLWAHE diarddlected to
jnterworks with it so that a CLV W5 is

stra
be r3GOEHERY MUEE kSRl Qe oy s mt A8 Havariing layer
is recorded in 103h', a

E gﬁ | ot recording |ayer

is rgrorded SRmaPRBA . t ppeisseandoamanionptgpeandanswal C&V mode,
strategy (WB) interworks with it so that a CAV Ws is

and geVEbERoSERIRIY e i Meihtduvordiss wiake itt he Ch¥t ar cCAVRS is
W5 neans one wite strategy (W5) selected by a disc 15

selegkpiif hot dreerretordabe Dis€lVnfobmanibhe flt ad29)% %Jil of 1%°
be applied to one kind witing speed. In case o?

recoxdigmgv lagest tat egyconddd he appht gdat P! gﬁ%ﬁﬁtfgn type
witing speeds for one type witing speed or

means eca?di mpdeq| anidt ¥ grove. sttdred; | i UAPAGRL with it so

recordi ng control information according to

that a CAV WS is selected to be recorded. In this case, the CLV
or CAV WS means one write strategy (WS) selected by a disc
manufacturer. In case of CLV, the write strategy will be applied
to one kind writing speed. In case of CAV, the write strategy
will be applied to a plurality of writing speeds for one type
writing speed or recording velocity group.

FIG. 6 is a diagram of recording control information according to
another embodimenﬁ of the present invention. Compared to the
embodiment in FIG. 4, FIG. & shows that specific identification

for CAV mode is subdivided to be applied to ‘DI Type’ field

written in N*! byte within disc information.,

_ Namely,r_ in case that corresbonding disc. information means CAV

mode, this is subdivided to identify how many wvelocities are

provided by a write strategy (WS). Hence, ‘DI Type’ field can be

CAV nethod in the Nth 6 JUN 2006
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20 anot her enbodi ment of the present invention.
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Cbggared to the enbodinent in FIG 4, FIG 6 shows
WOSAHES fic i dentification for CAV node i s PCT/KR2004/001654

subdivided to be applied to 'D Type' field witten
in Nth byte within disc information. Nanely, in case
t hat correspondi ng disc. infl8 mation neans CAV 25
defimde, dhi $4 bdi yide oid i f,y how.man . h
vel oci ti esoz}rig%provrdegD%y a Wit e s?rlgtlggy¥?9%7§ed in N
bytdEnca,gooll Y fiel VWO 2005/.004138 6 JUN
ved e ooal) oRNRE: bE et O MR B Bobiae Srategy (ve)
' af eled rded in,Nth byte is 0000 0001b', it i
recolt® i3 n%:[@;cﬁtgngygeﬁﬁﬁer%??%‘ﬁ%%yt? VEJTTSRAB e i9pe kind

-11lth _bytes orded to cqrrespond to one kind _
ot ‘l(’)’%ﬂ\)/%}%%i P§}¥8n| >if5I gnglTyﬁﬁpe'flﬁ FPeRERYEdinn N hbyte is
600 ytg i p 10000 0010b', it means CAV node and a wite

traf @9 (WSt FEEBFdeRY n Made: 132€h pytwesities pbroaremy (WS)
t éonres&ond 1o . two kinds of velocities. If "Dl
rec"?g‘ﬁ VIR B dco¥E @S A eNErcpydedi §010000espoId g tivo kinds
ans CAV node and a wite strategy (W5) recorded in
of Vrgiﬁpﬁiﬁﬁ-mltfes‘QIS TRedr dedeelico wrasisgbnich 167t byée is ‘0000
Kinds of 10 velocities. Generally, in case of CAV
001lkpdeitt meansr Ca¥powdengndi sc whiitfkoratatiteryhaws Wddogded in
o Strategy relating to three kinds of velocities. Yet,
L™ ~1dRe" abovesexphai msrbmield nkbi otoofesgdndype thi€kd kinds of
enabl es a disc manufacturer to avoid having difficulty
veloghtids coping with various wite strategies. And, the
above-explained definition of "D Type' field enables

- GenevalBnuf athur easef @i seav r esodd] NgLRLEPT %’:H:ieggonding disc
C

apparatus to develop an inexpensive product pl Ng
informdtinehwk (£ shidkeO¥ kMRGP Mhi1ating to three kinds of

velocities., Yet, the above-explained definition of ‘DI Type’
field enables a disc manufacturer to avoid having difficulty in
coping with various write gtrategies. And, the above-explained
definition of ‘DI Type' field enables a manufacturer o;‘:' a disc
recording/reproducing apparatus to develop an inexpensive product

coping with one write strategy (WS) only.

- FIG. 7 is a diagram of recording control information according to

a further embodiment of the present invention, 4in which
information for identifying a type of disc information .is
recorded within disc in;Eormation like the embodiment in FIG. 4
together with another information enabling to identify a type of
write strategy (WS) finally used.

Referring to FIG. 7, the information enabling to identify a write

- strategy (WS) type is to identify which ome of a plurality of
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FIG 7 is a diagramof recording control information
6 JUN 2006

according to 20 a further enbodi nent of the present
WOREHPYEHE in which information for identifyiBfJ/HER2004/001654
type of disc information is recorded within disc
information |like the enbodinent in FIG 4 together
with another information enadlding to identify a type
AWt te finally ed 5 _Referri.ng t
Spe%%éﬂ?, ﬁéti{eﬁf org;)r%tg?é\gﬁlé%abl [ nE:; 0 W%énfgfaﬁﬁcgecviwi% e%e used
t [ L dent i f) I ch.one_of a s
By SIS MR 8o Fbiat B e S0kt 13 8 Sdentitying a
. - 4/ 001654 19 ecified.wjte strategies (W) )
aiag A EITRRISY s ‘Cadile o arathhbfiur ubeLRer . cotrebponding
. whereas the inforngatign for_identifying a disc .
disq, %E%W%WI{ ype éﬁakﬂ?‘@s RS *ht FAY WREEnefor instance, as
c.orr%sp,ondiﬂg disc i.nformatign is in CLV node or CAV
mendeRed Fot FRSt HREE904R95 GRSHLERQNI n Viard ousr Stitiyy strategy
descrjption, varipus wite strategy types, which can
EYPSS.i sYRLelh 28 (#ast weuck za%,(netlg. W3y endaf iWdd e&sc., are
Jot Wo We-1, 2nd WS Ws-2, . .. and Kth ws Ws-K. And, the
detfingdodfatd on WiSddtftilf.yi NG HBe Wit e sdatifywey e -fnadenl, the .
) "W5 Type') selected by a disc manufacturer is
inforpesiaadiderhi fiy g cthe Ovtitfeostabitegy Thios i(samed ‘WS Type’)
expl ai ned by being conpared to the enbodinment in FIG
seleqteds byl | ews.dia stmafufadiured i ties Stredce@ed WR)ithin disc
Type' field is added to pth byte of the enbodi nent in
infoEm& idnso that Lth-1l Ith wite strategy (W5 is
recorded by interworking with a disc
This is explained by being compared to the embodiment in FIG. 4

as follows. First of all, ‘Write Strategy (WS) Type’ field is
added to P™™ byte of the embodiment in FIG. 4 so that L~111%h
write strategy (WS) is recorded by interworking with a disc

information type in N* byte and a write strategy (WS) type in PP

byte. Namely, it can be defined as follows. If ‘0000 0000b’ is

written in P byte, it means 1% WS WS-1. If ‘0000 0010b’ is
written in P™ byte, it meéns 2™ Ws WsS-2. BAnd, if ‘XXXX XXXXb’ is
written in P*® byte, it means K™ WS WS-K.

FIG. 8 is a diagram of recording a write strategy within control
information according to the further embodiment of the present
invention in FIG. 7, and FIG. 9 is a diagram of an;)ther example
of recording a write strategy within control information
according to the further embodiment of the present invention in

FIG. 7.

FIG. & shows that a disc manufacturer optionally records a
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15 information type in Nth byte and a wite strategy
6 JUN 2006

“?(\é\%) &%‘?e in Pth byte. Nanely, it can be defined as
P13 £ 10000 0000b' is “written in pth byPtE/KR3004/001654

means 1st W6 W5-1. If 10000 0010b' is witten in pth
byte, it neans 2nd W6 W5-2. And, if ~XXXX XXXXb' is
witten in Pth byte, it mea® Kth Ws Ws-K. 20 FIG 8

spedStid dvagtam i, dipg) a Wifs S%é@%f&{g‘fg‘@%%& speeds in

control informatidn according to t ur
reccBed] Rt o¢f tg t i tign in FlIG 7 —and
FI G%Q IS g diaa ?g%g?@gn% h@l@eexésﬁ-‘ﬁaé:eg&fesr é@gpdi ng a

2 ategy w this control_information agcordin

refrlidh Ste A id) Yegrfbgkl’ji oSN h@lﬁFeslé’ﬁPrr"ﬁ\Féﬁ%li dndigates a
s o 20 L. Fl 8 shaws. t hat di,sc manufacturer

dls%p Iffoc%ll}alt)} Fedofdy g& WoP¥ 65/:%0 £5 ciNPEIden indicates a
., PCT 004/ 0 4 20 specific wite strategy (W) for

ertgnt“lé’tf‘KLéR%\:/ﬁnfi %’ggpe@&e i n30fle QRERNR S5 Fe dFSeCHtadl Wigh one
.tof wite strategies (Wp). Referring to FIG 8, Nh

writg, SEYSECEY s dWSA slesddedh bvnditt@raerkingi a4 tinfrdvenat oand P

Pth byte of disc jinfornmation indicates a 5

type, {
byteg; IE')‘F‘E Lerardey v tibe, bHhes par anet ers associ at ed
with one wite strategy (W5) decided by interworKking

For vﬁiringatrH%efl\lt fiand ipfermoyien afer r ézorsmeed nokt le¥| thecording
byt es. For instance, disc information for |x speed of

layeysisreeeruiied in ay@h’i ssr ecdidedinforfbl omssdndifie, a disc
. i nformation sequence, a disc 10 information type
infopmapbon CAvenpeensa av (Ae sbbe] egy wMBe t ¥PLat@&APS (k8 type
W5 W5-1, and a wite strategy (W5 interworks with
means heth weowshai an@AY Whidei steet&st edid)0 BRS8Nt th then
Di sc information
so that a CAV WS-1 ig selected to be recorded. Disc information
for 2x speed of 1°° recording layer is recorded in ‘01h!, a disc
information type means a CLV mode, a write strategy (WS) type
means 1°° WS WS-1, and a write strateqy (WS) interworks with them
S0 that a CLV WS-1 is selected to be recorded. Disc information
for 4x speed of 1°° recording layer is recorded in ‘02h’, a disc
information type means a CLV mode, a write st.fategy (W8) type
means 2™ WS WS-2, and a write strategy (WS) interworks with them
so that a CLV WS-2 is selected to be recorded. Disc information

for 8x speed of 1°° recording layer is recorded in ‘03h’, a disc

information type means a CAV mode, a write strategy (WS) type

means 2™ WS WS-2, and a write strategy (WS) interworks with them

so that a CAV WS-2 is selected to be recorded.
FIG. 9 shows that one of a plurality of write strategies (WS) is

recorded within disc information, in which a mandatory write
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for 2x speed of lot recording |ayer is recorded in
6 JUN 2006

"adh', adisc information type neans a CLV npde, a
WR 3004001385t egy (WS) type 15 neans | ot WS WS- 1 PCAAER2404/001654
wite strategy (W5) interworks with them so that a
CLV W5-1 is selected to be recorded. Disc information
for 4x speed of lot recordi #¢ |l ayer is recorded in
stratQfy . (wa)dic i of QLEBEEOR tYP ans a CLVY npde, a .
wite stratgg§ (WB) type @neangf nd wgb§?g§ﬁ8 a Specified
L WHS @pekia ( | wit.h them 20 so that a
writlid SERSEN LB, | B PRSI 2 ik RRBLERRE A, pefionally
4 8 f, 1oL, recqrdi | ay is_recorded in .
reccrgly °d }[ﬂ%g—g%, PEE i%ﬁafu’_\%ﬁ% 20i5)s” foBa B dgess writing
Speég%ite strategy (W) type neans 2nd W6 W5-2, and a
Wite strategy (W) interworks with them so that a
to ecorded. 25 FIG. 9 shows

VvV, W5- 2 | el ec e
Hend hattill\gng‘eg?lo E)Tlu%igi't% g%f 7% oL &R dthgyinathads)in FI6. 8 in
recorded within disc information, in which a nandatory
that, @ WEipp 56565F08Y% 18650 1t80g Uhe 2806l AFTHKRR 0B P08 manner

strategy (W5) type is recorded for a specific
by BpEtird ed imiiatilieon speeddisc g manufasteee)’ but optiivse for a
manuf acturer optionally records a specific wite
specifigt eyt inve)sgend t(He spsediri Thhg espiebss.a ndenesturer of
the method in FIG 9 differs fromthe nmethod in FIG 8
a dise recerding/veprsiduatiogy dpfBratype (BIGecided 4 design to
mandat ory manner by putting limtation on disc
manufaitiee t inexpenapte opsodweta copied fwLthr bhengripeedtrategy
(1x speed). This enables a manufacturer of a disc

(WS) riewos dbirrdgf .r epr oduci ng apparatus (FIG 12) to design to
10 manuf acture i nexpensive products coping wth one

For \dnstenst|al®dc MIBbrh¥PEoRNlfhr 1x speed of 1% recording
layer is recorded in ‘00h’ as a disc information sequence, a disc
information type means a CAV mode, a write strategy (WS) type
means 1°° WS WS-1, and a write strategy (WS) interworks with them
so that a CAV WS-1 is selected in a mandatory manner to be
recorded. Disc information for 2x speed of 1% recording layer is
recorded in ‘01h’, a disc information type means a CLV mode, " a
write strétegy (WS) type means 1% WS WS-1, and a write strategy
(WS) interworks with them so that a CLV WS-1 is selected to be
recorded. Disc information for 4x speed of 15 recording layer is
recorded in ‘02h’, a disc information type means a CLV mode, a
write strategy (WS) type means 27 ¥s WS-2, and a write strategy
(WS) interworks with them so that a CLV WS-2 is selected to be

recorded. Disc information for 8x speed of 1% recording layer is

recorded in ‘03h’, a disc information type means a CAV mode, a
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. For instance, disc information for |Ix speed of 1st.
6 JUN 2006

recordin | ayer is recorded in 100h, as a disc
Wr/M¥H%n sequence, a disc information typdGREERA04001654

CAV node, a wite strategy (W5 type 15 neans 18t W5

W5-1, and a wite strategy (W5) interworks with them

so that a CAV W5-1 is sel ect in a mandatory nanner
writd SavdfOIHRY. cihaCnbBhOr MBion 1Rk 2e3Beed 9y 1'd  yrire
- recording layer i5 recorded in '0lh", a disc

' e NS+ &4 , [ rat egy
SUE (ren raserEroug fur et e HIF BL3) FGtectectea
to BBdiepworks with themso that a CLV W5-1 is

selected to be recorded. Disc information for 4x

S d; of . rdipg_layer.is recorded iLn '02h', a ,

Fe SRR 8 rs BarEERh, bBe eBiREias £ORRBaL "takoupreion decording
trate ty ans, 2n W5-2, and,.a wite ]

ko %}%ti{eégéu‘r% ERPEPABPRS Rﬂgt \E/Y“S? hBRFE8t haRveneienygin which
I 'Sel'gfet?d to be 25 recorded. Disc information for 8x

Specs%éé’dl nEdfiPaELPRi A9Y) Gh¥rmpde facerladivided oghlibe sapplied
disc_information type neans a CAV node, a WO

to Jobstora138ietd) kr2b68R0 106 T IbNER 2008 iz digd t gnformation

strategy (W5 type neans 2nd W56 W5-2, and a wite

and gy 4t (J\Iﬂgoﬁﬂrﬂté@mrd@i@mﬁinﬁem suittleatstaraCAEYWBIB) type

~ is selected to be recorded. FIG 10 is a di agram of

is regpsfedngs cedt¥ ol information according 5 to another
further enbodi ment of the present invention, in which

Referpapgfte FHentid, dat iced ahaCAYorpdepbadingdivsdethf@mation
be applied to "D Type' field witten in Nth byte

meanwi t QAW dinsdej nfohimti 08  ewlodividdy Ched NfUdMLifQN how many
designating a wite strategy (W5) type 1is recorded as

velovtties 18rBefgrdvided obll G ﬁ@iténs‘iiﬁﬁg%gat (WS) . Hence, ‘DI
correspondi ng disc informati on neans node, this

Typel s Sl Vicdad 58 idlentidy Baw fEMoyel agi ti ey

P provided by a wite strat egs (V\S).cml-%ncg%| ‘DI§§ “Hfper  field

recorded in N' byte is ‘0000 0001b’, it means CAV mode and a
write strategy (WS) recorded in L*™-111®" bytes is recorded to
correspond to one kind of velocity only. If ‘DI Type’ field

recorded in N** byte is ‘0000 0010b’, it means CAV mode and a

write strategy (WS) recorded in L™~111% bytes is recorded to

correspond to two kinds of wvelocities. If ‘DI Type’ field

recorded in N™ byte is ‘0000 Odllb', it means CAV mode and a

~write strategy (WS) recorded in L™-111*® bytes is recorded to

correspond to three kinds of velo;:ities.

Moreover, ‘Write Strategy (WS) Type’ field is added to P*® byte
within disc information so that L™-111% write strategy (ﬁs) is
recorded by interworking with a disc information type in N*® byte

and a write strategy (WS) type in P™ byte. Namely, it can be
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Type' field can be defined as follows. If "D Type'
Y P ans 6 JUN 2006

field recorded in Nth byte is 10000 0001b', it nea
W 8% nd a 15 wite strat egy (WB) recor ded GIAKR2004/001654
Lt h-111th bytes is recorded to correspond to one kind
of velocity only. If "D Type' field recorded in Nth
byte is 10000 0010b', it nme&ds CAV node and a wite
def Sidat g8y ec edqgh sl Lt h- Dyt [,S..recqrde@n
to correfs(?‘g\gﬁggt o%tﬁvo ?(?ﬂ%s of ve dgjcitzisgz"{fﬁscftegDﬁn %d byte,
; , face _keceqrdad i yte_is 1 0 0011k, .
rt I}-l-%lapfr%\salns té%v%%o e g%d goo\?w %gogtrgfgeg)?l?s\%}l rec rdebc?’te’ it
j N Slod Re hb S 1, d , correspond to three .
mea‘LE‘Pﬁzdsh% ]“?/éelrbo'ci ?iésﬁwo?é‘%%e??ﬁ@m% ‘éﬁ‘g“t%‘by“t i) byte. it
Typen fd is added to pth byte wthin disc
meaqsyn%grrﬁaél ?&6%%1%5'0 that Lth-111th wite strategy (W5) is
FIG .2 recorded by int r\/\orkic{}%@wth a disc information
tyge PneNChAEYEE Shd"SEWIHRG St WALEGy SERBTegy pei Flainigpntrol
,_ . byte. Nanely, it can be WO 2005/004138 23 6 JUN 2006
mf%)é?ﬁkﬁﬁooﬁ? BIB529 delf? néofderol Fowshert evbodboedh' of the
iswitten in Pen byte, it neans lot W6 W5-1. If
PresgpgopTrBRBhoni 30 vifi%t &P n Pen byte, it neans 2nd WS
W5-2. And, if “~XXXX XXXXb' is witten in pth byte, it
RefepgdRg RPhFPE. WoLK. ‘6099 @0Q0b| sism widHgreamiof YR dnhgielg field
z'a:lhvvri te strategy within control information according
of N0 hirfeg Heo heathELVembddi nenDoof Obbeb’ piesentitten in ‘Write
invention in FIG 10. Referring to FIG ii, 10000
Stradegpb(Wss Typet ehidld ofl PHype/te ited theadl 1Kt vDylse 1L 05 byte
mean CLV node. 10000 0001b' is witten in Wite 10
is ‘8bhat egymealh) 1dypeced i dldh ainfiirmadyild 0F TEAdUrMBg layer.
W5-i. 5th byte is 100h" to nmean | x speed disc
And, | af gpsRL R WFitOlstRAUA NHid)aY @t erworking with the N and

P! bytes is written in Lth~111°%" bytes within a disc.

As it is a CLV mode, a write strategy (WS) for one kind of
velocity is recorded. As it is 1% WS WS-1, parameters by *(n-1)
Ws' type are defined for exarﬁple. Accordingly, a disc

manufacturer records an optimal value in a corresponding disc.

If ‘DI Type’ field (th byte) is set to ‘0000 0001lb’ to mean a
CAV mode, or if ‘Write Strategy (WS) Type’ field is set to ‘0000

0010b’ to mean 270 WS WS-2, it is apparent that write strategy

(WS) parameters written in L™-~111*" bytes should be recorded as

‘nhew contents different from the parameters specified in FIG. 11

or the values of the corresponding parameters.
FIG. 12 is a block diagram of an optical disc
recording/reproducing apparatus according to the present

invention.
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And, a specific wite strategy (W5 interworking wth
6 JUN 2006

the Nth and Pth bytes is witten in Lth-111th bytes
WR 103044384 sc. As it is a CLV node, a wite sth

(W5) for one kind of 15 velocity is recorded. As it
is lot Wo Ws-1, paraneters by 1(n-1) WS type are
defined for exanple. Accordidfgly, a disc manufacturer

FdECHSS op§+aral lue in a correspond] i;SC., | f .
Re é[ﬂ ypeﬂgfie %??Ntﬁébyteé is set to 108%%gﬁgﬁfg/r?8r°duClng

oofBAF, SRS, Ol U1 L6 SR LU IO es
recdad S MBRERNL.. 1EL JELLS B ralear, (V) poranelers o o o

LNt ents differgnt fromthe parameters specified in,
OPEISAL 1718 (#Hvalties COPEERE cofiEsporifl ngcontrolling  the
R aneters.. FIG 12 is a bl ock diagram of an optica
rec(ﬁaéf/??grPgES?Hiﬁ@/reproducing appar at us according to
the present, inventjon. WO 2005/004138 6 JUN 2006
The F’E‘?I‘P%@OO‘A’PBM@M P ef @r FRAGLEO OB Playhacgk command. for a
recordi ng/ reproduci ng appar atus according to the
specgifdgemr$dw eAlfortihcregesder/ reprodierdr r dpr outuciays 16ut  the
carrying out recording/reproducing on an optical disc
recozAdng/cepreducimg t @0 tbet repéciffic harda according to the
recorder/reproducer 10. The control unit 20 gives a
commpgdor dofr pltdgbaclcordneind, udt a 23peci fégadirdaalang the
the recorder/reproducer 10 caries out the
recorden/ depmbdepe0dLei hgcbidébeafpeatbir€aabeandecandifg forming
~to the command of the control unit 20. Specifically,
commtthecations with an external device, a pickup unit 11 directly

04/001654

recording data on the optical disc or reproducing 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 servo unit 14 reading out a signal from the
optical disc correctly or controlling the pickup unit 11. to
record a signal on the optical disc correctly, a memory 15
temporarily storing management information including control
information and data, and a microcomputer 16 responsible for
controlliing the above-described elements within the

recorder/reproducer 10.

Industrial applicability
A disc information recording process of an optical disc according

to the present invention is explained in detail as follows.
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10 recorder/ reproducer 10 includes an interface unit

erformng comunications with an external device, 6 JUN 2006

12
wé”ﬂﬁ%%ﬂﬁsunit 11 directly recording data on Ef&KR2004/001654
optical disc or reproducing the data, a data
processor 13 receiving a playback signal fromthe
pickup unit 11 to restore ERto a necessary signa

i I tl : del i ygr, sisgnal At .
riradlde or mgwa éﬁ‘go%tl‘?léa'il. Wi SIiEn t]hogd(%gh cam the

recorded into a sign to be recorded on

. - : . | h
recdi'@?lga/?‘egﬂvéﬂﬂcgﬂétec%ﬁgéfégﬁgg O%’l{\? ?n%ﬁttgﬂ@e .cﬁ.%?bt uxﬁaru%agement

opti I'sc cor or cohtr e pic
. r a,siLg on_the_ optical djisc correct]y;
intorhatlon, S Ehe e RE P b, Tet bFTRg WansgcRenEmposstily stored

. inf ormation Jncl udi control 20 information and data, .
1 {é% z?%?lnoc ocdotmpiter® ?%%%%%Y&eé) C&ont{ ol PRHg Vvarious
.t he abpyve-described el enents within the .

kindeg ff GEPF SR PG RARIRTINEn JHRATTTRE LaBpl FeabRFi Hyzed for the
di.sc i,nformati on recording process of an optical disc

recog@&agérﬁarg&éc}% lesEhE | ReHIFbn digcexpbaratiically, the
detail as follows. WO 2005/004138 25 6 JUN 2006

manageReRRo JOECTEESnr $seret ARl | thmcmemprpptiTaknglydes disc

] is |oaded in the recording/reproducing apparatus, .

informatient iafe #hsc pegrgydnednvennion natHaoreey t hnfiotthetion for
disc is read out to be tenporarily stored in the

idenpfviyg 1520f dike r éndodmetiopr ottyper Yecofddd varithis disc
5 kinds of the disc managenent information are

infounatioed fdentificateibm dinformpriosuciag o8chbefephdcal write
di sc. Specifically, the nmanagenent information stored

strategy héWappoendl wriinel wieatduyC parametert hen ek thferworking
present invention. Hence, information for identifying

- withat bl Cate 4RI toy Be EBRPHESH: W I &-dH S& the memory 15.

If intending to perform a recording on a specific area within the
optical disc, the control unit 20 renders such an intent into a
writing command and then delivers it to the recorder/reproducer
10 together with data for writing location information to be
recorded., After receiving the wr;i.ting command, the microcomputer
16 decides the corresponding writing speed applied to an area

within the optical disc from the management information

(specifically via disc information) stored in the memory 15 and

then performs the writing command by finding optimal write power
by referring to a write strategy (WS) corresponding to the
decided writing speed.

Accordingly, the present invention provides various methods of
providing control information coping with higher writing speed in

a high-density optical dise. Specifically, in recording a write



10 information, identification information for
i dentifgixng awite strategy (W8), and wite strat e?)/ 6 JUN 2006
WORMMLE val ues interworking with them are PEIERAQP4/001654
to be tenporarily stored in the nmenory 15. |If
intending to performa recording on a specific area
within the optical disc, t#® control unit 20 renders
sty an (w8l entyiidio a 3P uri ti ng, command an en
del1'vers iz tolihé'recor%erlreprgghcerqgfo ﬁgégtﬁgg CAV are
Mihdata g it capi ' rpation.to be :
sep J R?{dee Whgg‘ei)g :‘:ﬂ: QQ }aBi.g EB e?ﬁﬁﬁﬁﬁ?nF% cope with

recor ded. r'receiving the wrtrng co
e A PR BAot o35k e A e, opt i cal i sc Trom
e bLEL T RR R et b | RPPRE AOIpO14mribe | A that various
St AT A ARSRR L HATRASI TR (L TR S

cornesppndLn% to the decided witing speed.
Thusyc o dF di Ryl JRLEREeHr Btk ithfenPFBPERE ovitkentisn ogevers the
et hods of 25 providing control information coping
modiflCREMPHR P YT IRF onee PE (Fhis Rngenbaesi pyovpdéddthey come
. .disc. Specifically, in recording a wite WO
withipgobhe02a@se 26t 6N MGOledPCTAKRE001A0DAE5Y squibtaigpnts.
(W5) within disc information, CLV and CAV are
separately recorded, whereby it is able to efficiently
cope with the record/playback of the optical disc. It
w Il be apparent to those skilled in the art that
various 5 nodifications and variations can be nade in
the present invention. Thus, it is intended that the
present invention covers the nodifications and
variations of this invention provided they cone
within the scope of the appended clains and their

equi val ent s.
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6 JUN 2006 27 CLAIM5S 1. A nethod of recording control
information on a recording medium conprising the 6 JUN 2006
steps of: 5 generating a control information

associated with recording velocities, the control

i nformati on including. firstesinformation identifying a
type of the corresponding control information, the

i nformati on indicating whether the control infornmation.
GlalMSed for CLV (constant |inear velocity) node or

CAV (constant angul ar velocity) node, and wite
strategy paraneters associated with the type of the
1cont Aadethiod bbrecardingdontra mébridlion ecoredbriigg mBius,@Binpring the steps
oknformation on a specific area of the recording

medium 2. The nmethod of claim 1, wherein the control

i nf oPFRSEENEER PRl i ptior peRgEiiedipilh recasdingyelogijes. the control
infrewnative ineludingarstarforastiting identiffingEl fype of EebAeHpotding@adtro! information,

ﬂ'}é‘?r{f&ﬁabﬁcﬁ‘\)mcf@a% vﬁ{ethgﬁye &dﬁ?ﬂﬁff Ettoﬁ% for Cﬁ?{cﬁrgétatggl}near VFloc:ty)

alm 2 erelrn

TR 5N B AP OHRE Yol R <o WS Seiogy R apoted wit

the dhon tf the/canfgoldnformatverandf vel ocities associated with the
Wit Bogdifth€ BhtrBaGHB iR on p.on
[ dentff ||eg2tht he control i nfgél#aﬁ??ggﬁfo taéFe&A\ﬁ%@%@t‘ ant
angul ar velocity) node. 20 4. The nethod of claim 3,

2wherEiemethod pbadin v ewherdirt be sdntraltirégnafuaifatiet isdeles write strategy
M 8s8&atid fith éL@Qcongﬁ&mﬁé‘ap eldein) &oR€ b d:ﬁ(c@r{s{%nthan%uiar

h’gf uded in the control information. 5. Th
Ve ) * wherein the control information includes the

wite strategy paranmeters associated with one

3.l ecome ma&oasi@a% bMeﬁethﬁ@c&{r&ﬁkﬁ&Eﬂ\z}ﬂ ?.mau .mdw{eesﬂdf i es

ft 8 f%ﬁrmtl on for const ant near
inrEagen ’?%/"j' hea @“m%ef ofpglocifigsiasrgialsd with K wite staigey Rerameferf the
firgt tafermagion ideftfiesae canroffinfortmatiom forrGAVUcarstahtangularivelbaty)mdde.on

idéntifying'atype of the wite strategy. .30 7. The
of the

q_d of claim6, wherein at | east two
e 1 10 weeq Wl % el resgectigeurth Sty POMEIR afopiated wit the
respbativeveaipciineare inclutie is{he corftrolddfortngies of the wite

strategy is optionally i ncluded in the control
The nmethod of claim6, wherein the

5wt 1 100 e C&g&?"b%?v&ﬁrsw gieonty inforpzigniapludssifiserdite sirateay

parameters associated with one recording velocity if the first information identifies the control

information for CLV (constant linear velocity) mode.

G. The method of claim 1, wherein the control information further includes third information

i&entifying a type of the write strategy.

7. The method of claim 6, wherein at least two types of the write strategies exist.

8. The method of claim 7, wherein one of the specified types of the write strategy is '

optionally included in the control information.

3 The method of claim 6, wherein the write strategy parameters for a predetermined
specific velacity of the control information is recorded based on a previously decided write

strategy type in a mandatory manner.
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specific velocity of the control information is
recorded based on a previously decided wite .strategy 6 JUN 2006
type in a mandatory manner. 6 JUN 2006 28 10. The

met hod of claim6, wherein the wite strategy

paraneters associated with tde type of contro

information and the wite strategy type are included

in the control information. 11. The method of claim1,

Wher dhamethed efstain & wherin Grervaile Bigtegy pararuatersl agsodiatedarith the type of

- contonetktion & thdwid stialty (ypS A1 fHeRed T &k dohtrolimormaiid.

met hod of claim1, wherein the control information is
recorded in a recordable area of the recording

Thedi dhe methodef cleim 1. whesely thegomelintermatien is rgordedin eaembossed area
obthe eebrding mediuim, control infornmation recorded on a
recordi ng mediumor to be recorded/reproduced
thereon/therefromcharacterized in that the contro

2nf of PR et o glaigch whesein (ke cpntegl infounation is recerdestiplp Frgordable area
oftbd @cortiyg madurb.he control information conprises wite
strategy information dependent on a type information

%ndlcatlng whet her the control information is
ss 0t FeEPEM9 Mefim balnarasisa sypcter of fregtsol infasmatien repprded on a

recerdiog ciisdigm oetd ibel racartiedibroducdBihersbihereffont draraceidet @ that the
cdnﬁ'f)l (ﬂffgfﬁl‘éilo(ﬁ %s;ouékﬁ Wth é %LIH%K%%_%% \Fe?oméys%rcﬁ ?}e%glytrol information

raneters assocl at
%P%féu“ﬁ% S‘fﬁ%@@nfavnweewﬁ@ttoa @type dieyuption indisping mmirer the
conoal énfor@dBtich Is asdviatadedtd CAV n@derediuvmmeak. cl ai m 14, wherein
the control information further includes an
identification information identif iqg a nunber of
q

% el olereoauling Sedium.of daim\ip whersaindhepqnirel infqrmatiop dyther includes write
stipepyapRedrastars adsotidted WihiGLVi(adnstanitdihesd Delboitg) MiodE bEGAM (@énstant

Qe L fbgy mation for CAV (constant angul ar
m@e oc?fyg nmode. 25 16. The recording nmedi um of claim

15, wherein respective wite strategy paraneters
15as s dbe edcedingvirietiuth bEcidie 3 eeibicinahe/@n6l infdnaation iuithérieludeesh

|ddnp“ cElfbg lrﬁﬂﬁﬁﬁoﬂ V&}e’nﬁ}; &;Lm.&ﬂbgpof V%chﬁueya%o[ngtg@ tﬂg wﬁ@ gfrag%

im 14,

parafgtey i heivpeipfommaliy denifias the eoptsol infarmetion fas G feonstan ngular

velbatgimatieng vel ocity if the type information identifies
the .30 control information for CLV (constant |inear

veI00|ty) mode, 18. The recordi ng medi um of claim 13,
S-nhe 2% Eqies mefim oficlajm 1% Wherein GePealve Wile stratrgy oerageters

associated with the respective velocities are included in the control information.

17. The recording medium of claim 14, wherein the controf information includes the write
strategy parameters associated with one recording velocily if the type information identifies the
control information for CLV (constant linear velocity) mode.

18. The recording medium of claim 13, wherein the contro! information further inclides a

strategy information identifying a type of the write strategy.

10, The recording medium of-claim 18, wherein the type of write strategy is one of at least

two types of applicable write strategies.
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strategy information identifying a type of the wite
i 6 JUN 2006

strategy. 35 19. The .recording nmedi um of claim 18;
wherein the type of wite strategy is one of at | east

two types of applicable wite strategies. 6 JUN 2006

29 20. The recording nmediumzf claim 19, wherein one

of the specified types of the wite strategy is
optionally included in the control information. 21.
Phe rBeBGFUPRYMPRM ofielaln 1% Waerain pee ofiikespedified fyres oittetvaite
sghie@tieopfiondly indhided nhd @htrél ifforameet er m ned specific
velocity of the control information are recorded based

on a_previously decided wite strategy type in a
2tanddboegeriginedium of slainTif whetelp theivile stralagy erastetass faf an
picBctenirex apatifit docily fitie Bhifa InGBHatoRER ﬁ@bﬂéé&ba’tﬁ@ och pleashsly

; : - rmation and the wite -

dé\dflaregtwgge;%ﬁ?t%%ﬁﬁae?ia {ﬁ%ﬁ}{aﬁjg‘e'aér%rot he control informtion,

10 23. A recording nedium conprising: at |east one
2¢.ec Of itk mgprdirgyneadiupr db elaiehetd, whdrdin the WaRQrslady para&fe&as #8etiated with
R pe bEGORES f?ﬂm@éﬂﬁ@and\/\n@ﬁﬁb Qt WE g@:&ﬂ:@&[g he control information,
information Is separately accor |ng eac
recording velocity to the pre-recorded area and
23her & regording mekdiumb compeisihg:on | nformation identifying a

ty peat@ast%h@relé’dtﬂ?@%e?‘g}o Q0 it a A&l %@F&a%ﬂd % Er%-rﬁéofheagl%a

avvrltesra eg mat | on assomate

whetRing Medium eong Al infermationds separatelydrevidad agoerdins Baasfiorgoarding yrlocity
tofedireirpcardattaraal and whatinah identificalién informaaipt ideaifyindiatge of the
mgdﬂmpédnﬁbl 'i}@orméﬁon lﬂ]% %%?Jstﬁgpfm{oﬁr?a%rg% g&#tm{h%ﬁa

el n cont r 1 or nat
“?ﬂéf@cam “Pf@f“’la%ﬂFé*Fe’%'hﬁfP BPV'S%H“?%%’H@WQW Bfogpatioy. ¢ o be
used when recordi ng data wherein the contro

241 Nf Qf, &dapd%c'cﬂr‘ﬁbdéﬁuﬁs an identification information
of the control infornmation and a

Identjfying aty
wr i t3ble %% P%&%W’edﬁ?%@t'@feé‘-‘ whargjp 2 pndrg! igiprtiqngprovided for each
regoetiingtiaybr anelior @eh reebraingadlodin to b’éiusedT»bren @pbnfdmg datdl wWhéreinfthe
. s to
cof b Erplon IS il Pl b g 3 Fe Sy
inforgiation gp we e%?%ftpaﬁf"e@mﬁ%ﬁwwb metlwﬂf’ﬁwe mfwaﬂonhe
wite strategy paraneters can be used. 26. The

250pt *rﬁe%pt:&!alf diSc &Elafﬁ-l v ?ﬁ%ﬁn th Fiffcﬁ oh Fh[m‘?:éﬁ%k L3 Pentif}hwhether

evvrl

: ent |
CLy g&aﬁ%ﬁeﬁ ‘{EHFMPH@ war(eﬂnstiawfaasmwl@fm) mode with the write

" straiegy parameters ¢an be used.

26, The optical disc of claim 24, wherein information identifying a type of the write strategy s

further recorded within the control information.

27. The optical disc of claim 26, wherein the write strategy parameters are associated with

 the identification information and the write strategy type.

28, A method of recording data on a recording medium, comprising:
reading a plurality of control information recorded respectively according to each

: _recording velocity within a8 management area of the recording medium;
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30 27. The optical disc of claim?26, wherein the wite
strategy parameters are associated with the .. 6 JUN 2006
identification information and the wite strategy

type. 28. A nmethod of recording data on a recording

medi um conprising: 35 readisog a plurality of control

i nformati on recorded respectively according to each
recording velocity within a managenent area of the

r ec orCeRckpa Pridentifigatian infonpai@Gdentiging i eankeplrinforeation type recorded
witthe _hdhfdo@tat mAndtied; @rdrat i on i dentifying a control

info [, \ ed . within each control . .

| nt oPAprifia tething BBl EREea Mot b BB o S bty fesociedagin =
cgesaeniling fasorging xelesy from the ideplificasian infogortiomt ed with a
correspondi ng recording velocity fromthe

pdentyi fi j b mation .5 29. A nethod of :
2?'eco?\g|re_lﬁhge E\rtg %f% %‘a@cag?ﬁﬁrdﬁng? mrﬁ%'('fm%%mpg%%ri si ng:

i denidpttingg spedfiscentiol ipformsien based anraprideatification infareetiop ideatifying
aitype ot dofitrat Ia;oinﬁ)a’tioh, ihereifald htrdl thedirhatibly is T&Esolcia_t_et:! %Mlt@at@éa_st oneofa
] . [ Lwherein t ont.r ol .i nformation

PRy bEpod Sl BBel R BhdL o A hU b ol Rl e
idgniificatien ipformationt identfies\drthen the estrel infosatipn irused foeflef merser CAV
mbde; aidrat i on for recording, and the 10 identification

i nf = ' o . to 0l jnfornati

o, e ia (8wl sieUllert B honkdl il Bbe
usge fon GL\mpeeer SAVARQdg s p Ereulheftthe identifyinp sigRd i n t he

control information to be wused for CLV node or CAV

d : f ' Jdfyin fe 5 30. The .

St ool M 25 bl o B0 bR e e tfinatin
indicalingReprerififoiite strategy ype. phereinteoyritvattiateay Pararacters plerRgsagiated with
ths iderdifidation imfbintatiorsdnd aleatghe itRy@tonwherein the wite

strategy paraneters are associated with the
identification informati on and the type information.
3131, Trnmethad pfSlaing$0. wherpimthegesoring step seceids drta veingNiiegsteates)s
parage@rsls data using wite strategy .20 paraneters. 32.
An apparatus for recordi ng data on a recordi ng nedi um
conpri sing: an optical pickup reading control
32§ nf OP ARREGHS ferdessrdingtdate ojatrerordingmedivm. epmpieied:f i c

© I ecen aptiog) pickipl redinig oMot iHiofnaliorNERBAGHABIh aBlefA a 9peckib Recording
vel5c§t9 Qlﬁfqrjn Q&aﬁ%%&%reﬁ %pthe recording medium; and

a controlter checking a control information type based on an identification information to

identify whether the corresponding control information is used for CLV mode or CAV mode

reading a write strategy included in the corresponding control information as a result of the
checking step, and performing the recording of data using the read write strategy.

33. The apparatus of claim 32, wherein the centroller controls the recording of data at a

corresponding recording velocity.

34. The apparatus of claim 32, wherein the controller further checks a confrol information
type based on a write strategy type identified by a type information, reads a write strategy

35 . assoclated with the write strategy type from the corresponding control information, and performs

the recording of data using the write strategy.
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25 a controller checking a control information type
based on an identification information to identify 6 JUN 2006
whet her the corresponding control information is used
for CLV node or CAV node reading a wite strategy
included in the correspondi ngi control information as a
result of the checking step, and performng the
recordlng of data using the read wite strategy. 30
e 2BRARiYSART Ha3imoR. wheggimthg contrplfeseantrels & hesvaepatation basgd on the

ond médrsatioh &or CEC mbdl t@ARTmodat a at . a  correspondi ng
recording velocity. 34. The apparatus of claim 32,
wherein the controller further checks a contro
nf or The BRPRSFRiustof paimPg cvteresyihewilip prateqy inclidesgpprameses associated
vitti evritel plulse durbitjon Afirét ywite puieé euratioh hﬁlfﬁrstﬁnﬁ&qﬁlsél dittioh Svherein the
c%ﬁthﬂér%ngon%? triR S 0fln 'i:%jatav‘ds P ite}8 {J‘ ¢ strategy type -

fromthe correspon i'ng contr ol ornatlon and

perfornms the recording of data u5|ng t he mwite
21 r aTegyppatitud IR0 B6, vditreBShe witd strabfap AFtAéritRIuads mlaieters

ag’s%maéé@ @ﬁﬁérﬁset pifke ‘38‘%({ %HF] ?rgtr Hllgé %lar?tirr?ﬁ_e\@épeinglgg Eo%fi&&{]/

on t contro
ﬁ%ﬁ’@“ 86e°°'°1’|'?8°fa‘fﬁ'f?a"rst%H‘@%‘F%ﬁ%ﬁ%‘f"ﬁ%aﬂw\her ein the wite
strategy includes paraneters associated 5 with wite
pul se duration, first wite pulse duration and first
wite pul se duration, wherein the controller perforns
the recording of data using the paranmeters. 37. The
apparatus of claim 36, wherein the wite strategy
further includes paraneters associated with erase
pul se duration and first erase pulse start tine
wherein the controller 10 perforns the recording of
data using the paranmeters additionally.



