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WO 2005/ 004134 PCT/ KR2004/ 001488 1 A recording

medi um Met hod of Configuring Control Information
Wih2008064134 '  Met hod for Recordi ng or reproduci FQI/KR1084/001488
usi ng the Sane, and Apparatds Thereof 5 Technical
Field The present invention relates to a nmethod of
recording control _information on a recordi ng nmedi um
such as a recor dabfe TeGREAERT AL Wphayi ng at | east

one recording layer, and nore 10 particularly, to a
netHebtirR Qb epnFigering fortrgl| EFEPE%BF%W’ Bhererft e
strategy paraneters are included in the control .
HethedufbvnRe@rfipouon reprdduding gfatienssiygophe c3ime,
recordi ng medium known as HD-DVD, is wdely used to

record and store '&hﬁhhg fai%:%ittlﬁ.fo&‘h\gr% data and

hi gh-qual ity audi o dat % he Bl u-ray disc represents

next - generation HD DVD technol ogy. Technol ogi cal

speci fications are now being established for the 20

gl obal standardi zati on of the Blu-ray disc, including
Technical Field ‘
The present invention relates to a method of recording control
information on a recording wmedium, such as a recordable
optical disc , having at least one recording layer, and more
particularly, to a method in which record velocity information

and write strategy parameters are included in the control

information.

Background Art

A high density optical recording medium, known asg HD-DVD, is
widely used to record and store high-definition video data and
high-quality audio data. The Blu-ray disc represents next-
generation HD-DVD technology.

Technological gpecifications 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_).
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standards are for the wite-once Blu-ray disc (BDW).

WD 2005/ 004134 PCT/ KR2004/ 001488 2 Meanwhile, a

W@ ap0si8dIB+e Bl u-ray disc, known as the 1x-speedPCIBERIRE4/001488
and now bei ng di scussed, shotild be conpatible wth

BD- RE discs expected to have higher recording

Magtel 0 ities, i.e,, the 2x-speed BD-RE and beyond.

eaéﬁkle\%es peti FRVLEFahser Bluningly Siweor kneynvalcthe dpe speed
also in progress. Efficient solutions for coping with
“khe hlg f:dli .vel ocity of a-high-density..opti,cal

5P g?sghgrgoﬁfggﬁtgg%ﬁggagé?dan&LFW%%s 5%FFWE§%¥GH§ with BD-RE
establ i shed shoul d ensure nmutual conpatibility. 10

disaissebcpeurcedpftdm/eafgimfgkféﬁo_f@wﬁalyngtb&%%?@é i.e., the

invention is directed to an optica di sc controf

i nformation recordi ng nethod that substantially
2X-gBofdt BPURe @ndwbeypndbl enBDd® tspetifitations dimr high

di sadvant ages of the related art. 15 An object of the
rovide a nethod_of , recording

t.l ion_is to , )
recBEERY bl S Alee o SPECPTREd: | nEbFhateBh solutions
corresponding to a plurality of recording velocities,

for byophhghwitacend ng owel Qe di iy Qrdmd i seincluded ;
in the disc controlgmfnfornafi SO t*égytﬁg %e%gggiﬁ8n81ty
and reproduci ng of an 20 optical disc can be perforned

optigmed Ge@r ersrondgntilyc needed, and the specifications

established should ensure mutual compatibility.

Disclosure of Im,;ention

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

An object of the present invention is to provide a method of

recording disc control information as specified information

corresponding to a plurality of recording velocities, by which

recording velocity 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.
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i nformati on. WO 2005/ 004134 PCT/ KR2004/ 001488 3
Anot her object of the present invention is to provide
VO pimb/a04132 ruct ure for configuring di sc contr olPCT/KR2004/001438
i nformation. Another object f the present invention
iIs to provide a nethod of recording, in a specific
area of an optical disc, disc 5-control information
Anogle¥ e8boREENGT dhe ppxesgit yivFenetonding trelmoitids, a data
by which information for specific recording
stru§t8§'tf§§ recording,layer is recorded ipn a

Spec s %ﬁ%ﬁ%%rl?% }%ﬁl%@PEER at PO F R ity
betmeen | i ke-based discs. 10 Anot her object of the

AnoPhEs et A &bt | ORe | Srd Self OVhHEN 1 of eer £ nﬁr@’\{l}\gde a method
reprodu0|ng nmet hod ‘and appar at us t her eof I ch

user data can be recorded on and reproduced from an
of gproedingiscimsingspeei £ior detadi sE emntoptical disc, disc
i nformati on. Additional advantages, objects, and
of the invention _15 will be set forth in
Conﬁﬁéi ?£§¥mﬁ§&8%rFBFF%ﬁPﬂﬂﬁéﬁgfSPI@w@#ﬂﬁﬁ %quﬁﬁtrecordlﬂg
wi || become apparent to those having ordinary skill in

veldd¥@d, URQR e¥AmL atggng&ﬁEggnfo@a¥Ml1 (égf%g b?ecording

| ear ned fron1prac iC I'AventTon
objectlves and other advantages of the invention may

veldeitrieal | pedt apdcaitishgedldyer is recorded in a specific
sequence, to provide mutual compatibility between like-based

discs.

Another object of the present invention is to provide a

recording and reproducing method and apparatus thereof, by
whichruser data can be recorded on and reproduced from an
optical disc using prerecorded disc control information.

Additional advantages, objects, and features of the invention
will be set forth in part in the description which follows and
in part will become apparent to those having ordinary skill in

the art upon examination of the following or may be learned

from practice of the invention. The objectives and other

advantages of the invention may be realized and attained by
the structure particularly pointed out in the written

description and claims hereof as well as the appended drawings.
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20 the structure particularly pointed out in the

witten description and clains hereof as well as the

Ve pwhdedsdr awi ngs. WO 2005/ 004134 PCT/ KR2004/ (rCIARR2004001488
To achi eve these objects and other advantages and in
accordance with the purpose of the invention, as

enbodi ed and broadly described herein, in configuring

To JPSB1egRt r Siheasnf Phaesen webHi nokhednagedwantages otnd in

an optical disc 5 including at | east one recording

Laygh h o] di t he. di sg control .
aeeh orﬁ%ﬁgﬁﬁogﬂtehg%’ t%%{?alorlgitskﬁe a%%%?%lhogn‘t 0?5t fgpodied and
present invention includes the steps of providing the

broafly| edislscati®edi SCheaingl iif or 8BAFOGuMiAYi N & control
managenent area, the disc control information

. _provided per applicable recording 10 velocity to each

infermahiont Yiddsin orfe MEswratiment! apeesandf r evor dpobgeafl disc
| east one wite strategy information per the

: | cabl e, recordi ng_vel oci,t ithin the disc_control )
1nc|ré%ﬁé;§#C)?a?E SHStﬁgFoﬁgﬁQét?éWtheabﬁﬁﬁgﬂﬁd of recording
invention, a nmethod of 15 recording data on a

the N dd | GNRFré ECORHbPEa FRALURYE RELUCRS (RS é%%%?%é%ording to
providing at |east two control 1 nformation, e
control information including information required to

the rppperiiceioventtond idatladesomten dtape t bE midvidiagerche at
least one disc control information within the management area,
the disc control information provided per applicable recording
velocity to each of the at least one recording layer and
recording at least one write strategy information per the
applicable recording wvelocity within the disc econtrol
information.

In another aspect of the present invention, a method of
recording data on a multilayer recording medium includes the
steps of providing at least two control information, the
control information  including informatipn required to
reproduce or record data from on from the multi layer
recording medium at least déﬁgﬂaing on recording layer and/or
recording or reproducing speed, the control information

arranged in order first according to layer number, second
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recordi ng nmedi um at | east dependi ng on recording | ayer
and/ or 20 recording or reproducing speed, the contro
Wotmwsfwdon arranged in order first accordi nPATOKR2004/001488
| ayer nunber, second WO 2005/ 004134 PCT/ KR2004/ 001488
5 according to an increasing recording speed within
each recording |ayer, or according to wite strategy
accaomdiffich darh an ectndregsinger reantddingor dipegd hevidilsin  each
control information in sequential order on a specific

area of. . the nmulti .5 recordln nedlum
rec il 4ot obr AT UReNES, NG ORCTaLRaY awithin sach

structure for di sc control |nfornat|on recorded on a

recdPditld a¥Skr ;" 8QF @s&@‘ﬂﬁn tb%,g cf:LQscF ntrol infor Iahtgion in

recorded eproduce ayer recor
mediumis characterized in that the 10 mul tilayer
sequeaddedi ngrdedi uoni nal udpscatiteagtea fofstthayearlwnd layer
a second | ayer, the disc control information is
ocated at a particular area of the first and/or

rEC°§@&8ﬁdmeQ9em and the disc control information on the
first and/or second | ayer includes first and second

tn GO AT OB o) ok a0g, 8oLl B e
recordlng paraneters for a basic wite strategy
for feilsenedditrsicor dhhgrnataBR! ereRiraa al&fr nat e pi1itis ayer
recording medium or to be recorded/reproduced on/from the
multilayer recording medium is characterized in that the
multilayer recording medium includes at least a first layer
and a second layer, the disc control information is located at
a particular area of the first and/or second layer, and the
disc control information on the f£first and/or second layer
includes first and second control information for the First
and second layers and in that the first control information
having recording parameters for a basic write strategy
followed by recordiné parameters of an alternate write
strategy or a higher recording speed for the first layer is

followed by the second control information having the

;:ecording parameters for the basic write strategy followed by
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strategy or a higher recording speed for the first

| ayer is followed by the second control information

w090 20 recordi ng paranmeters for the bastCI/KR200€001488

strategy followed by WO 2008/ 004134 PCT/ KR2004/ 001488

6 the recording paraneters of the alternate wite

strategy or the higher recording speed for the second
the | ggeprding aperpectaspemf othehalirevete wwenei stragegy or

met hod of recording data on a nultilayer recording

the HIEH SERRSARRE GRestu TR0 a1 AB NG dRSRTont r o

information on a specific area of the nultilayer

Tn BAGEHEAFNJagBEEEM ohanRl N by _em'tﬁh%ﬁi:ibgﬁmg' Nethod of
medi um includes at |east a first layer and a secon
| ayer, the disc control information is |located at a
recopdinigc adra apraaoiuilte 16§ el rsécardtioy medond Laydndes the
and the disc control information on the first.and/or
ecqnd | ayer inclydes first _and second contro

S r
SEePEnPor ARFFSATAGE tHECt FPEETald 19éosHg tHape Padhpcording the

wherein the first control information having recording

discPab IS ' | t g '] b :
b Ry ITE AT ot SR L  FLE M L8, bR Bt it aver
or a higher recording speed for the first |layer is

recotdihgwedediyuhhe wWeseath oo r ehulviiigiat | eRedding t iRdium
recordi ng paraneters for the
includes at least a first layer and a second layer, the disc
control information is located at a particular area of the
first and/or second layer, and the disc control information on
the first and/or second layer includes first and second
control information for the first and second layers and
wherein the first control information having recording
parameters for a basic write strategy followed by recording
parameters of an alternate write strategy or a higher
fecording speed.for the first layer is followed by the second

control information having the recording parameters for the

basic write strategy followed by the recording parameters of

‘the alternate write strategy or the higher recording speed for

the second layer,
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basic wite strategy foll owed by the recording
paraneters of the alternate wite strategy or the
W gweso41dtor di ng speed for 20 the second | ay RCT/NK2004/001488
2005/ 004134 PCT/ KR2004/ 001488 7 |In anot her aspect of
the present invention, a nmethod of
recordi ng/ reproduci ng data on/froma nultilayer
In  pspsR8rng2SReEFun®f ndhrledreisendt epaventiondi ng drethod of
control information froma specific area of the

.t r_recaording. nedi um S wherein t nul til ayer .
reco:i':;é& 0 |916{ %)r%rr?edgllcﬁ'rrr]l n %lal} des “AY H&4t & “f"ﬁrecs]t@aryaefe r ifprding
a second layer, the disc control information is

medivecated we B tsEHhAr ol P28 nhh @i ki HorARd10Minformation
second |ayer, and the disc control information on the
first and/or second |ayer includes first and second

frowcont r 8pechfornmatren fef lthe hemfltstaywed semmndlimyemsedium
and wherein the first control information having

recordi ng apeters for a . basic ite, strategy
wexpd i “BHIF LBV aF ng SR aHe o Se O e LA RR et Teast a
wite strategy or a higher recording speed for the

firsti NSlrayaia assaebhamq%ﬁég *ﬁlﬁe&fgé canLEah dnformation

i nformati on having the ng paraneters

basic wite strategy followed by the recording
is lparcarel eas ef phetbddikinabkecwr id®e sheatfipsiorantifier second

hi gher recording speed for the second | ayer and
layer, and the disc countrol information on the first and/or
second layer includes first and second contrel information for
the first and second layers and wherein the first control
information having wrecording parameters for a basic write
strategy followed by recording parameters of an alternate
write strategy or a higher recording speed for the first layer
is followed by the second control information having the
recording parameters for the basic write strategy followed by
the recording parameters of the alternate write strategy or
the higher recording speed for the second layer and
recording/reproducing the data on/from a main data area of the

first or second layer based on. the zread disc control.

information.
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recordi ng/ reproduci ng the data on/froma main data
area of the first or second | ayer based on the read
WP 3005604184 ol 20 i nformati on. WD 2005/ 004134 PCT/KR2004/001488

PCT/ KR2004/ 001488 8 In anoBher aspect of the present
invention, a recording nedium includes a nultiplayer,
the nmultilayer recording nmedium including at |east a

In gnqthey faneaheh e arbdenerinmendiot, aomeording medium
information |located at a particular area of the first

. laor s ayer, t di sc.control infor lon on _,
incyd o SHEPEERIAVEE, L BRe T LR N GkRr, Arodar fedium
second control information for the first and second

inclh@deis avhereidrt Be ehirkst 1.9 ralg | Af QEABLEOA DR NG disc
recording paraneters for a"basic wite strategy
fol lowed by recording paraneters of an 10 alternate
conbyeilt d ndiarmedghororleodtiegghaat recpantngudpeedrkar cfthehe first

first layer is followed by the second contro
rs for the

i nformati.o having the recordi ng paranete .
and/BEFEORPFL 3Tt Oy FOF GREETRY- LA Fatrigimen the first
paranmeters of the alternate wite strategy or the

and/BiIhekoeeor Cﬁié}gefxs peﬁ‘?cf@ciiﬂ{#e. fffgft:]d LAaY%er geldnd) control

anot her aspect t he prese i nvention, an optlca

disc includes at |east one recording |ayer provided
infownthian fecordab! i wdtearad tsded @Ol 8i/8gsdivhabked @he first

prerecorded area,
control information having recording parameters for a basic
write strategy followed by recording parameters of an
alternate write strategy or a higher recording speed for the
first layer is followed by the second control information
having the recording parameters for the basic write strategy
followed by the recording parameters of the alternate write
strategy or the higher recording speed for the second layer.

In another aspect of the present invention, an optical disc

includes 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 applicable recording velocity and

wherein recording layer information designating a recording

layer, recording wvelocity information directing a recording
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wherein disc control information is separately
recorded within the prerecorded area per applicable
WE2wsdeasy vel ocity and 20 wherein recordi ng | ®CIVKR2004/001488
informati on designating a r®cording |ayer, recording
velocity information directing a recording WO
2005/ 004134 PCT/ KR2004/ 001488 9 velocity, and wite
velostitat egynd nfurite | @txadegydi ngfoumahéoncorcespdidgngoe the
recording velocity are witten within the disc
contrql informatj.on. |n another aspect of the present )
COTTERPOREIB, TRTREE e VI RTICY REEOMETG et fibgiin tHe disc
i ncludes the steps of if an optical disc having at

contk88StneRemLe¢aRdi ng |l ayer is | oaded, reading disc
control information witten within a managenent area

of the optical disc per recording velocity and
In areddieny dspetior ef rdeorgihegehiayéhventaomat izon, optical disc
recording velocity information, 10 and wite strategy

information fitting the corresponding recording . .
recoydipgi Mrthachr dBgLECERI thde sgeps coht idl apnfeprabndisc

each, deciding the recording velocity of the

: COr Les [,ng c ale refenrin 0 Lhe.. .
haVlégoégdﬁg%%%gr8#%99%%§g%19%¥2%ﬁ£:Fo%? gé?b Nngreadlng disc
velocity information, 15 and wite strategy

contidl OiAELKeRL iond weldesdi RItheaordi fifnd§enthe @eEadedt the
recording velocity.

optical disc per recording velocity and reading to store
recording layer information, recording velocity information,
and write strategy information fitting the <¢orresponding
recording velocity  recorded within the disc control
information each, deciding the recording wvelocity of the
corresponding recording layer by referring to the stored
recording layer information, recording velocity information,
and write strategy information, and performing recording at
ﬁhe decided recording wvelocity.

In another aspect of the present invention, an optical disc
record playback apparatus includes a control unit delivering a
recording command and a record playback unit receiving the

recording command, the record playback unit performing a

recording according to the received recording command in a
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In anot her aspect of the present invention, an optical
disc record playback apparatus includes a contro
Whra05/eli3averi ng a recordi ng command and a r e®eaTEKR2004/001488

pl ayback unit receiving thé%20 recordi ng command, the

record playback unit performng a recording according

to the received recording command in a WO 2005/004134
mannerTER2GT 0w 488sc 1 Cavdamedr  brfewarlt heon dwsd tEéem rwithin a

information witten within a rmanagenent area of an

éﬁ@lagigcokn er_recordi | ayer_and rec

o
mana O%I%om t9782q0En88, PEISTHg WG SRR & ?/coj‘f(g{‘%é gﬂ{%ﬁ and

recorded within disc control information by inter 5

reco¥@iiyNg ¥elbcar{ecokdighegnkrl, oci tyeLfimy corwespendi Bdrategy
recording |ayer, deciding the recording velocity of

. the corresponding recording layer by referring to
informebial neesetdrd twithinr dbst oponondl t heforbaeienr byegpter-
i nformati on, and performng the recording at the

deci ded recordi ng, velocjty,. 10 |t is to be upderstood .,
working W %i'ff"tlﬁ%c‘? Je‘&i\ﬁ%ia%h‘a’a?% ?je%%ﬁ%??%ﬂgéﬂﬂ fRgording
foll owi ng detail ed description of the present

layes NVABELE Q0N r%ﬂﬁ%?ﬂ@b?&&iﬁgdﬁgi ARaL oLy atErresponding

Intended to provide turther explanation of the
invention as clained. 15 _
recording layer by referring to recording velocity information

and the write strategy information, and performing the
recording at the decided recording velocity.

It is to be understood that both the foregoing general
description and the following detailed description of the
present inventiqn 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
ﬁurther understanding of the invention and are incorporated in
énd constitute a part of this application, illustrate

embodiment (¢) of the invention and together with the
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Brief Description of Draw ngs The acconpanyi ng
drawi ngs, which are included to provide a further
oawsswdamdi ng of the invention and are i ncor par@yER20041001488
and constitute a part of thils application, illustrate
20 enbodi nent (s) of the invention and together with
t he WO 2005/ 004134 PCT/ KR2004/ 001488 11 description
desaygmid o ¥saplai ot keppeincigie pfindiplaveft ithre invention.
the drawings: FIG 1 is a diagramof a single-Ilayer
In tixies% %fmpl icable to the present invention;, 5 FIG 2 is
di gg ARGST a dual -1 ayer disc applicable to the
present invention; FIG 3 is a diagramof a nmanagenent
FIG.area yhgrgidi coit r0l 44 It Lon t :
i nventi onailgg?gglo?dieda? ?%ﬁ%eigc%épf%?%r%t Q%Pﬁ?'g%%rﬁ i r}:g? the
the disc information in a corresponding 10 area is
presetifefviendlilon ;shown; FIGS. 4A to 4C are di agrans of
di sc informati on recorded according to a first
enbodi ment _of the present invention; ,K FIGS. SA to 5C
FIG.ar% 4Fadr aM2FHaW| 8F ianf Sdvhr + BYiCF eddEfe PrREterlpgto the
to a second enbodi ment of the present invention; 15

ELES, E are diagrans of disc infornmation
Presy eco%ggénﬁz‘%ﬁ’

FIG. 3 is a diagram of a management area where disc control
information of the present invention is recorded, in which a
format of recording the disc information in a corresponding
area 1is schematically shown;

FIGS. 4A to 4C are diagrams of disc information recorded
according to a first embodiment of the present invention;
FIGS. bA 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 is a block diagram of an optical disc recording and
reproducing appavatus using disc control information according

to the present invention.
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according to a third enbodi nent of the present
invention; FIGS. 7A and 7B are diagrans of disc
WoRr@SMet1Bbn recorded according to a fourth enGERKRBIOL/001488
of the present invention; afd FIG 8 is a block
di agram of an optical disc recording and 20
reproduci ng apparatus using disc control information
Bes%&‘@"&edi@?d-‘ %W%%rﬁhq FReiemtden WO 2005/ 004134
PCT/ KR2004/ 001488 12 Best Mode for Carrying Qut the
Refe YRRl | G 1RC! SIEnCe Ll qlow he mde, i defailyd o thgrerreg
preferre enbodi nents o he preseﬁi i nvention
exanpl es of which are illustrated in the acconpanying

embodiiawintgs . ofhehev airgaasi bigvebt 188, S*BRpAKS efEewhich are
nunbers w Il be used throughout the drawings to refer

] to the same or like parts. A Blu-ray disc is taken as

illughrakgsplia ofhanaegerpary dhgcdraviogei.ng Wherelyer possible,
present invention. Yet, the concept of the present

[ tign,. characterized in_an.optical disc having its
the 1%& s TEERESICS n FﬁonwFE&or &d ﬁﬁf?éoﬁ HQPékout the
applicable to DVD-RAM DVD-RW DVD+RW DVD- R, DVD+R

drawdfgsstbBi kaFesueh @hsCsameAblhoygh Hherker ni nol ogy used
herein is well known for the nost part, sone terns

have been chosen by the applicant, such that the
A Blgresont disventis ortakleoul ds berundsaspbed of t lant heptical disc

according to the present invention. Yet, the concept of the
present invention, characterized in an optical disc having its
digc control information recorded thereon, is applicable to
DVD-RAM, DVD-RW, DVD4+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 present invention should be understood with the
intended meanings of the terminology as used by the applicant.

For example, the "disc control information"™ of a disc is

- recorded in a specified area, i.e., a recordable area of the

disc or a prerecorded area (sometimes known as an embossed
area, in which manufacturer data is recorded and where no
further recording is possible), and includes information

necessary for the playback of a recorded disc. Disc control
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15 intended neani ngs of the term nology as used by the
applicant. For exanple, the "disc contro
WO rsMAeiBoON" of a disc is recorded in a speciHGTEKIR2004/001488
area, i.e., a recordable aféa of the disc or a
prerecorded area (sonetimes known as an enbossed
. area, in which manufacturer data is recorded and where
infogmations 4 heplledoldifg fofpamstiod)’, Ahd"Pht| dBegelation
informati on necessary for the playback of a recorded

ro §hPiay AefoL e dnd A PR THPTEEIEY, T o =

inrelation to Blu-ray disc technology but is
"phykYphtal fyrmgf erietbintdion " PEys CBUVDERANAL DVD-RW, DVD+RW,
informati on" for DVvD-RAM DVD-RW DVD+RW DVD-R, and
DVD+R di scs. Hence, it should be apparent that the 5
DVD-RecBnfc BVDERc Kgssend Benche presbnuldnbentpparient that the
equally applicable to physical format information.
Mbr eov he disc ipformati on accordi ng to. the,
techyfedly backdiingn PE Hir diPSian URGBEGHT ed-SuneEally
of information, which may be counted, for exanple, as

applfchbiat 8 ppoeeRd1 #8rhBE OLARLIQALi6hGS. 1 and 2
illustrate the structure of optical discs according

to the present invention, in which any recordable
Moreopércal tHescdiay bénfipphatdbhe hoctlrdippesent the present
i nvention. The
invention is recorded as an unspecified unit of information,
which may be counted, for example, as a first or second
information.
FIGS. 1 and 2 illustrate the structure of optical discs
according to the present invention, in which any recordable
optical disc may be applicable to the present invention. The
recordable disc may be, for example, a rewritable optical disc
or a write-once optical disc.
Referring teo FIG. 1, illustrating an optical disc having one

recording layer, a lead-in area is provided as a management

area on an inner circumference area of an optical disc,

whereas a lead-out area is provided as a management area on an

router circumference area of ‘the optical disc. In the inner

circumference area, a pre-recorded area and a rewritable (or
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recordabl e disc may be, for exanple, a rewitable
optical disc 15 or a wite-once optical disc.
wRetoes/htand to FIG 1, illustrating an optical ®GCIKR2004/001488
having one recording |layet? a lead-in area is
provi ded as a managenent area on an inner
circunference area of an optical disc, whereas a

ertﬁeaﬂcébtaaﬁéaﬁﬁﬁ;ﬁﬁﬂﬂkﬂﬁﬂzﬁﬁﬁﬁfﬁﬁ%@%neﬁﬁlaFEaR%naaﬁ BD-WO
20 outer circunference area of the optical disc. In

the inner., cir unferen area, _a pre-r rde r n
techiofell' e BEE VB D005 003153 P/ RE308% coibag G g drea,
wWite-once) area are provided separately. In ED RE and

wherng aheeRNQFdY-matctN@rP :8rd esidesh aifgai $sCabbeddbls and
area, where permanent information and contro

data is racorqed, and disc information is recorded in .
disct hefpr@abien. 1A dmicorsicda dirs ttherolfEC uprof . a Hseatdangea is
area where user data is recorded and inner and outer

made; BB GEniotr (e U AT WAt HEPFs Gogra o | Fepded and

case of a BD- WO disc, a tenporary defect nanagenent

innef’ £4d (JPMY- & ?arQrQﬂaQEdIﬁ I shQCOEHI n%aehowat ugedORn the

a defect and for general 10 managenent

unnecessary in the case of BD-RE discs, which have a
replammm@mmoaﬂiﬂgeadaaadesignaéédcaiveeaeemed.InThhe case of a

present invention intends to provide a nethod of

recordi ng .
BD-WO disc, " a temporary defect wmanagement area (TDMA) is

provided for recording information of a defect and for general
management. The TDMA is unnecessary in the case o©of BD-RE
discs, which have a corresponding area designated as reserved.
The present invention intends to p:ovide a method of recording
disc information (DI) as disc control information reguired for
record playback of a disc in a pre-recorded or recordable are.
It is apparent that a recording method in the pre-record area
is differently applied to each kind of disc. In the case of
BD-RE and BD-WO discs, the pre-recorded area is the PIC area
recorded using a biphased high-freguency modulated signal
reproduced according to a specific playback method, to acquire

the disc information.
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disc information (D) as disc control information
required for record playback of a disc in a
WO 20058e1d84ded or recordable are. 15 It i s apparFITYKRIoe4/001488
a recording nmethod in the pPe-record area is
differently applied to each kind of disc. In the case
of BD-RE and BD-WO discs, the pre-recorded area is )
FIG.the Aldugtemtaecondedplisrad adbiphdweding giualeqireseyding
nodul at ed signal reproduced according to a specific
| ayback. met hod, .to acquire .20 the disc informt,i.on.
Layely  00crBbGhaat P RRo OSSP UBE 788 OS5 ERG, 0 Chd- 18 has a
illustrates an optical disc having dual recording
leadl BHEBE, al FiWLCR-cibddiNRY Eéf@ﬂnfﬁé§@feoﬁr@@r@&s%ﬁﬁding to
disc has a lead-in of a first recording |ayer (Layer
0) corresponding to a |ead-out of a second recording
a ldagieut( lafern 1§ecdmdt esoFddage, layer Pl{Cayeralils In this
provided in each of the lead-in and |ead-out areas,
and the_sanme disc,informgtion |S rec rqﬁg ig@ each P|C
caseg, Ofie & FYER T r REOYiges) Gy £5%F0rTat £ ead-in and
according to the present invention. In configuring
Leadlf6r dhseabnf QRERULAN OhnlNB1sL0 BC AL A BRefbrEla in
BD- WO di sc, the m ninmumrecording uni I's one cluster, -
544 clusters constitute one fragnent , and five
eachfPagnensés. make up the PIC area. Disc information is

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 , 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 digc 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 information are repeatedly recorded

in each front head cluster of the remainder of the fragments.

Information representing the corresponding recoxding Ilayer,

information representing recording velocity, and write
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recorded in a front head cluster of a first fragnent
IFO. The disc information is plurally recorded per
W@2Wpde4agt | ayer and 15 recordi ng vel ocity per MQIvicR2004/001488
the corresponding optical d&Psc. One disc infornation
i ncludes 112 bytes, sonetines referred to as a D
frame., To cope with a loss of disc information, the
strafgey 66H¥€HP§18Pt¢R¥¥ﬁ%E9m¢#%ﬂnﬁpl&@%ﬂ%ﬁ@%@@hﬁ%dWﬁlOC1tY
recorded in each front head cluster of the remai nder
f Inf t|o resentin h
are 9.0 C'Irlél?F%iL ﬁggéégor ?nga Q:Lﬂi?lgr na%ﬁ%h gn%on?matlon is
representing recordlng veI00|ty, and wite WO
util 2008/ QA 134cFEedl K204 004A88auddngt e gyptatalMdi®n, to
corresponding to the recording velocity are included
in each disc information. Such information is
provigde| jged dptimedor éongisAery epeoducterrdirg optdwey and per
di sc, to provide an optimal condition per recording
reco|§¥ £f 5 recording velocity. The disc
T %?n%? B oF t he present invention is characterized
in providing specific recording velocity infornmation
The éﬁ@@oiﬁfﬁEm$Wi&ﬁeoﬁ'@ﬁeaﬂ9e§§ﬁeciﬁ§8Qt§6htfsSEEQES@¥erlzed
information, and nore specifi cal I'n providi ng
specific recording velocity 10 supported for each
in precolihgegpayeiiamkeassdtngt edlocite isfoamegyon supported
information via a specified method for discs having a

by the disc and associated write strategy information, and
more specifically, in providing specific recoxding velocity
supported for each recording layer and associated write
strategy information via a specified method for discg having a
plurality of recording 1ajfers.

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 formulating the

disc information of the =same recording layer as one

information, i.e., without repeating any common information,
the write strategy configuration may differ per recording

velocity.
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plurality of recording |ayers. The specific

configuration of the disc information is for a

VB 2005894184 sc, which may differ fromthe confi QROTAKRZING/001488

of a 15 DVD based disc. Sgecifically, the recording

DI volune for a Blu-ray disc is 112 bytes or

equivalent. By fornmulating the disc information of
FIGS-he48af€ r édébarngtraybheasreperding oreft idbisci i@formation

wi t hout repeating any common information, the wite

scocBiRLe O OpLAUAL 90 T ) LEEBIReEERDrSh19,n80 presore

4A- 4C |IIustrate t he recordlng of disc information

inveatdondi ngnt owRithr s8isk fonfopphedbients dodffyured in a
present invention, in which disc information is

configured in a speC|f|c sequence per recording | ayer
specafdCr Seargngg peroterprdinBeleyeingnto rEbGrdiag wadbcity.
di sc |nfornat|on sequence is deternmined by a sequence

nunbher recor ded ng, one byt For instance, .
Refeffaidng g Jfﬂ ?% r ec%q’%éd 415G f%“f’?ecr?f Jém (iSsguerce  1s
the "DI frane sequence nunber in DI block whi ch can

detegﬁlhéarﬁﬁeat%Qq@éngghnugﬁgr Q2R 1@39ecg%%edoﬁgépﬁﬁgyfebyte.

0 of the disc Information, where
of 00h or O7h indicates a first or eighth disc
For jinfsdrarstd onfheespebdimetion is recorded in a fifth byte

(i.e., the "DI frame sequence number in DI block," which can
be represented as 00h, 01h, 02h, 03h, 04h, 05h, 06h, or 07h)
of the disc information, where a fifth byte of 00h or 07h
indicates a first or eighth digc¢ information, respectively.

Moreover, recording layer information and recording velocity
information, which will be used by the corz_:esponding disc
information, are represented by specific bits and recorded in
g specific area (N byte) within the di__sc information. For
instance, the recording layer information and the recording

velocity information are respectively recorded in the upper

~and lower four bits of the N*® byte, where a recording layer

information of 0000b, 1000b, or 1001b as the upper four bits

- indicates a single layer, a dual layer LO (first layer), or a

dual_layer Ll (second layer), respectively, and a recording
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Mor eover, recording |layer information and recording
velocity information, which will be used by the

VWO RWEHPHIAHI ng disc information, are representBU/KR2004/001488
specific bits and recorded®n 15 a specific area (Nth
byte) within the disc information. For instance, the

recording layer informati on and the recording
velogdlbyc infammiaiiias i oh GPBOPesPOdLbyel 3L 8Tor HR0Pn PKe 1111
upper ‘and |ower four bits of the Nth byte, where a

cot di I Lpforamti on of 00QQb,  1000b, ,or b _
as GEEPREWEE PR pABRY B R fed mom e PR Eoes 4=
dual |ayer LO (first layer), or a dual |ayer L1

speells€8QREpkaAXEr br NexPepbedertcorddng RIYHitRy Waspectively.
2005/ 004134 PCT/ KR2004/ 001488 18 velocity information
of 0000b, 0010b, 0100b, 1000b, or liiib as the I ower

By ajbaeabing pnei batesthuslyspebe, regogdéad, layersjedermation
8x-speed, or 16x-speed recording velocity,

r ectively.. By allocating.,one byte thusly, the .
and rgilg’rdilﬂegccf%@’e?gi nf'ﬁ#’ﬂﬁf' ¥n %n%ﬁaf“%ﬁé‘%co?%‘? ngge defined
velocity information can be defined according to a

acco§&§ﬁ§nt8faSE?QEEﬁCBEiQﬁe@ﬂ§§&£€§5n.gﬂSCEﬁQ?Eqing.layer
informati on and the recording velocity 1nformation

are recorded in a reserved specific |ocation
The omocestiodi hgyee tiheforsegimncandunbhe, Bscaidimy | relocity
FIG 4A, 10 thereby facilitating to confirmthe

) recordi ng | ayer ) o .
information "are” recorded in a reserved specific location

corresponding to their sequence number, as shown in FIG. 44,
thereby facilitating to confirm the recording layer
information and the recording velocity information included in
the corresponding disc information. By recording write power
or write parameters as write strategy information fitting the
corresponding recording layer and recording velocity in detail
using the remainder of the bytes within the disc information,
namely, the 44™.111™ bytes, the recorded information enables
efficient recording and reproducing of an optical disc. The
information recorded in the 44®™.111™ bytes is referred to as
the write strategy parameters.

FIG. 4B exemplarily shows disc information recorded in a .

single layer when representing the disc information shown in
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information and the recording velocity information
included in the correspondi ng disc information. By
WRHosMMY wite power or wite paraneters as MUTYEKR2004/001488

strategy information fitti #§ the corresponding
recording |ayer and recording velocity in detail 15
using the remai nder of the bytes within the disc

FIG.i nft8r mat iV9ren remelgpticrl 44tiecl 1 meuusytess, G different
recorded informati on enables efficient recording and

reproducin f.an optical disc. Th i nfor.mation .
recordeBided PROPRE 44t FRATATH 15 bs | OFof e fiiF o formation
the wite strategy paraneters. 20 FIG 4B exenplarily

correlBp¥addhsC t8f ofm@t iy ecardedihl avedbBdt fcbayffe needed
when representing the disc informati on shown in WO
2005/ 004134 PCT/ KR2004/ 001488 19 FIG 4A. Wen an

withopt ieccaPIl€i sorasequi fes daar di$¢erdeflormeddandi njts sequence
velocity information, four disc information

cor r,espondi tqQ the four recording velocities are ]
nunbR B AE (ESRPERRA ATPPCEATER. DYECe B0 GOSEePRPOCHRG Greording

its sequence 5 nunber is recorded in a fifth byte and

1ayeforiﬁ§89ﬂgkﬂgnregﬂﬁdi?Qcokﬂiﬁ iQEQBEEEg?S%gE%rmatiO are

recording velocity informatioh are rec in an Nt
byte by allocating four bits to each of the

recorded espoadi N reens dbyoal Byest imf of suti botandot bach of the
correspondi ng recording velocity information. For

i nstance, a . . .
corresponding recording layer information and the.

corresponding recording velocity information. For instance, a
representation of recording velocities as 1x-speed, 2x-speed,
4x-speed, and 8x-speed corresponds to the case of the gingle
layer in FIG. 4B. Hence, the upper four bits of the N* byte
is 0000b to designate the single layer and the lower four bits
indicate each recording velocity information. Specifically,
0000b indicating 1x-speed is written in the £first disc
information, 0010b indicating 2x-speed is written in the

second disc information, 0100b indicating 4x-speed is written

- in the third disc information, and 1000b indicating 8x-speed

is written in the fourth disc information.
FIG. 4C exemplarily shows disc information recorded in a dual

layer when representing the disc information shown in FIG. 4A,
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10 representation of recording velocities as 1x-speed,
2x-speed, 4x-speed, and 8x-speed corresponds to the
Vo2 2ws508418he single layer in FIG 4B. Hence, tHE/KRINO4/001488
four bits of the Nth byte 20s 0000b to designate the
single layer and the lower four bits indicate each
recording velocity information. Specifically, 15 0000b
in vyihttkatgad) | dispeednfernptionn ¢er¥erRPendERg ditsy recording
|nfornat|on 0010b indicating 2x-speed is witten in

f 0100 d
veloify SHEFOI G bt TRpeataidos HrkEe| fe) thntigured in

and 1000b indicating 8x-speed is witten in the

confﬁgufmgdlagsbnf 2hEBERABioA0 FhG cdbeexemBbar bky 3kaWe two
drsc information recorded in a dual |ayer when

representing the disc information shown in FIG 4A WO
reco2008¢ 004184 sPELIEFR2004M0EA88 @sd n intficemaédctn discmainly

i nformati on corresponding to recording velocity

i nformati on per recordiing | ayer c

is confiqgu in
cont LGNPEd et Bt EFs 1adestVela | 3e88hhED Ufse L dnfoppgtion

recording layers exist. Nanely, disc information is

accof@iﬁ&ytg Q@@Bﬂﬁﬂﬂ§j$ﬁioéﬁ€9rgkn%.“§¥IHa%@QTOCI% Fogding

discinformation ~accordi to recor
corresponding recording |ayer is then configured. In

layet hd sasgiest ebnfisegewence oh woenfagpecng off sa seguence of
information, disc information is

configquring disc information, disc information is
preferentially configured on a recording layer; another disc
information, according to a corresponding recording velocity
in the corresponding recording layer, is then configured.
Hence, if an optical disc includes two recording layers and
each recording layer reéuires four different recording
velocity information, eight disc Iinformation are needed to
cope with each recording velocity per recording layer withih a
PIC area. In each of the diéc information, a sequence number
is written in a fifth byte and recording layer information and
recording velocity information are respectively written in
four allocated bits of an N'* byte.

For instance, i1f the recording velocities to be represented

per recording layer are lx-speed, 2x-gspeed, 4x-speed, and 8x-
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preferentially configured on a recording |ayer;

anot her disc 10 information, according to a
Wdr088@EeRdi ng recording velocity in the corr eInKRION 001488
recording |ayer, is.then céhfigured. Hence, if an

optical disc includes two recording |ayers and each
recording |ayer requires four different recording )

speeqde| dérey |HIguah i faurshgiisy sénfaropfhbRomng eCconfigured

needed to 15 cope with each recording velocity per

... recording layer, wthin_a _PIC area. l.n_each of t

wieh (BE8C koo LOE Lol ottt reaPr TS s (e 0.
fifth byte and recording layer information and

the 46SOFdEBGr Vel eS| bY tRLokall AN 8L rEGPRSttyel¥signate the
Wwitten in four allocated bits of an Nth byte. 20 For
instance, if the recording velocities to be

first epeeseding lpeery egoddihg layer doer bigpeed, the N byte
2x-speed, 4x-speed, and 8x WD 2005/ 004134

. . PCT/ Hl 22004/ 001488 , 21 speed, first through fourth ,
indicata, | ERo, mHRBE T G on Pk BinG Y (1P ALY ni OPEREFGHION.

of a first recording |ayer (layer 0), the upper four

D { S 06y Lh byh8i 1 h300p, L 9,451 oAt NG ed | Rl th
Specy ecor%}fw’g faé’yté)?’, ahgl?rﬁglﬂlgv\e?xf%%r (gi t5 of ‘the Nth ©
byte 5 indicate the respective recording velocity

first nibsoatingbrmabpeel, f icaEldly, 1R800kt ingi cat-icpgeidx-Spewditten
is witten in the first disc information, 0010b

i ndi cating 2x-speed is witten L . ‘
in the second disc information, 0100b indicating 4x-speed is

written in third disc information, and 1000b indicating 8x-
gpeed is written in the fourth disc information.

Moreover, fifth through eighth disc information are configured
with disc information of a second recording layer (layer 1) of
the dual layer. The upper four bits of the N'® byte are 1001b
to designate the second recording layer, and the lower four

bits of the N byte indicate the respective recording

“velocity information. Specifically, 0000b indicating Ix-speed

is written in the fifth disc information, 0010b indicating 2x-

'speed is written in the sixth disc information, 0100b

'indicating 4x-gspeed is written in the seventh disc information,

and 1000b indicating 8x-speed is written in the eighth disc

information.
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in the second disc information, 0100b indicating

4x-speed is witten in third disc information, and
WQOOBH04A3 cati ng 8x- 10 speed is witten in t RETFORA0D001438
di sc information. Moreover22fjfth t hrough ei ghth disc
informati on are configured mnth disc information of a

second recordi ng, | ayer (Il ayer, of the dual |ayer.
In thee GppeF fYtRoBineRof h@cNtJﬁl palgken 1 dg1bsepyrated for
desi gnate the second recordlng | ayer, and the | ower

each, Fhecrtitd DuBlob ISyl ity FREhon ek | Tial T b0l with

i ndi cating Ix speed is witten in the fifth disc
anoth8toramiodined108isadi Dt dhfh2Xon SRREdskpavbtbientdN each
the sixth disc information, 0100b i ndicating 4x-speed

is witten in the seventh disc information, 20 and
recordbnd et i pgdsxeapleedeicordiing enelacihy @eht ecording
di sc infornation WO 2005/ 004134 PCT/ K11 2004/ 001488
e first odi ment dlsiplnfornatlon IS

22
layegeﬁépa# s rﬁqe%%?dpﬁg vePo ity (GA%chtiegRr 18 one

In accordance with another enbodi nent, disc

DI ge¥ OhERLIAA NS f&?é{:ataﬁ-ﬂif‘%eeafgcoiéégr Obfg w}cﬁ)(ﬁrfe varies
and each recording velocity per recording 5 |ayer can
be included in one DI. In this case, there is one D

accop@ing ecordhagnimyer afdsthporeedrdedobiingl vekovaties.
FIGS. 5A to 5C illustrate the recording of disc information
according to a second of four embodiments of the present
invention. In contrast to the first embodiment, the recording
layer information and recording velocity information of the
second embodiment are recorded in a f£ifth byte representing a
sequence number of disc information.

Instead of simply indicating a sequence of continuous disc
information, a sSequence number within disc information
indicates that the disc information is recorded in a specific
gequence by writing recording layer information and recording
velocity information of the pregent invention in the above
area.

FIG. BB illustrates the second embodiment applied to a single

layer, in which recording layer information and recording
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according to the nunber of supported recording

velocities. FIGS. 5Ato 5Cillustrate the recording
Wi 2085/8@&t130f or mat i on  according to a second of HOIVKR2004/001488
enbodi ments of the present230 invention. In contrast

to the first enbodinent, the recording |ayer

i nformati on and recording velocity information of the

veloggbpnd NEFEOHHOR aFe recorded ilm othef spugymanner as the
representing a sequence nunber of disc informtion.

. nstead.of Si i ndicating a seguence of conti

flrséi § O%é"ﬁeﬁ‘fs:orn@laﬁcf'on&)a Byudhte ¥, ﬂ%ﬁ:&n it h@ﬁed?]gggﬁ byte
information indicates that the disc information is

inst&880ohsdedti n a specific sequence by witing recording
| ayer information and recording velocity information
of the present invention in the above area. 20 FIG

For 3Bsthhostr & esnrtesavedidremibdieerndippl vetogbtaes as 1x-
single layer, in which recording |ayer information

nd recordi ng WO 2005/.004134 PCT/ KR2004/ 001488 3

sPee‘érlel &IPS or AE FERSHr e 3R 0 PFeFRETX hECKLREPHEAReCO the

as the first enmbodinment (FIG 4B) but are witten in

case (B ftiHd Ns byt hoshead,OfpPEh. 5EOr ERSIANCE LA ypper Ffour
di
representation o ecordi ng velocities as | x- 5 speed,
2x-speed, 4x-speed, and 8x-speed corresponds to the

bits of the fifth byte are 0000b designating the single layer,
and the lower four bits of the £fifth byte indicate each
recording velocity information. Specifically, 0000b
indicating 1x-speed is written in the first disc information,
0010b indicating 2x-speed 1is written 1in the second disc
information, 0100b indicating 4x-speed is written in the third
disc information, and 1000b indicating 8x-speed is written in
the fourth disc information.

FIG. 5C illustrates the second embodiment applied to a dual
layer, in which recording layer information and recording
velocity information are recorded in the same manner asg the
first embodiment (FIG. 4B) but are written in a £ifth byte
instead of the N*™. For instance, if the recording velocities

to be represented per recording layer are lx-speed, 2x-gpeed,

4x-speed, and B8x-speed, the Ffirst through fourth disc
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case of the single layer in FIG 5B. Hence, the upper
four bits of the fifth byte are 0000b designating the
WO rogh/eodiayer, and the |lower four bits of the POTfKIR004/001488

byte indicate each recordifAg velocity information.

Speci fically, 0000b 10 indicating |x-speed is witten

in the first disc information, 0010b indicating
infozxatpend are weentdguiedt We the e dngéormﬁf:@pnatqfona first

0100b indicating 4x-speed is witten in the third

recofiFgenapR (A8YPBURY h ol SBSI LG Ao - 150RFEy SRS uPPer

illustrates the second enbodi nent applied to a dua

four! BY€E df MU CPi FeEOLPEATak-_Y A0 00l WdBYE9gRREe the first
recording velocity information are recorded in the

sane manner as the first enbodinent (FIG 4B) but are
recomditgedayera fafidhthet elovarst Eadrofbittre dfhtHeorfifth byte
instance, if the recording velocities 20 to be

represented per recording |ayer are | x-spee
meansy  sABEACAtEy . s FEER adfInE d, Yﬁ%OFFFXt t fRggRation.

fourth disc WO 2005/ 004134 PCT/KR2004/001488 24

f f
spec{ FLELIRY Ohaidh aliiauradan if dpsed 110l AT & the
Hence, the upper four blts of the fifth byte are

firs1080bct o rdesignatcn t heo o1 sindiesetdgn@st-aeiad apd whétten
| oner four bits of the fifth byte
in the second disc information, 0100b indicating 4x-speed is
written in the third disc information, and 1000b indicating
8x-gspeed is written in the fourth disc information. Meanwhile,
the fifth through eighth disc information are configured with
disc information of a second recording layer (layer 1) of the
dual layer. The upper four bits of the fifth byte are 1001b
to designate the second recording layer, and the lower four
bits of the fifth byte indicate each recording wvelocity
information. Specifically, 0000b indicating 1Ix-speed is
written in the fifth disc information, 0010b indicating 2x-
speed is written in the @gixth dige information, 0100b
indicating 4x-speed is written in the seventh disc information,

and 1000b indicating 8x-speed is written in the eighth disc

information.
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5 neans indicate each recording velocity information.
Specifically, 0000b indicating ix-speed is witten in
Wh2oo5H4134¢ di sc i nformation, 0010b i ndi cati ng PXI/KERBE40061488
is witten in the second dPsc information, 0100b
i ndicating 4x-speed is witten-in the third disc
i nformation, and 1000b indicating 10 8x-speed is ‘
FIGSwr 6t e | BEt Hd lusimelredi Blee | neopreihan ofivedihemi laformation
the fifth through eighth disc information are
configured w .. disc_information of a .seco
accof gl di) 1Sy SPigFayBF 15O5F IO oy S e Present
upper four bits of the fifth byte are 1001b to
invefdgsbgnate the second recording |ayer, and the | ower
four 15 bits of the fifth byte indicate each recording
velocity information. Specifically, 0000b indicating
In ther- ghded iembodingren ia phertifthy difsdisd oinBdimation are
0010b indicating 2x- speed is witten in the sixth

disc | nforpmtion, 0100b indicatiﬂg 4x-sgegd IS, ,
recoyged ¥y # ndifer sRVERFATE| SedvaPrornafi 8AC2818RdIEdeERat1on

indicating 8x-speed is witten in the eighth disc
o e OO o TRty At s TRe f canick ng O afGc-oamence s

information according to a third of four enbodi nents
recofded heipr eseat byBegenti oFor instance, the corresponding
information is recorded in a fifth byte (i.e., the “D; frame
sequence number in DI block," which can be represented as 00h,
01h, 02h, 03h, 04h, 05h, 06h, or 07h) of the disc information.
Here, for eiample, a fifth byte of 00h indicates the first
disc information as well és disc information of 1x-speed of a
first recording layer (Layer 0}, a fifth byte of 0lh indicates
the second disc information as well as disc information of 2x-
speed of the first recording layer, and a fifth byte of 07h
indicates the eighth disc information as well as disc

information of 8x-speed of a second recording laver (Layer 1).

Hence, the disc information is preferentially arranged in a

‘recording layer sequence and 1s configured to follow a per

recording velocity information gequence.



io0

15

20

in the third enbodinment, a plurality of disc
information are 5 recorded in a disc, a record
VR yesne3of each disc information is determ rrad/KB2004/001483
sequence number, and the r#8ord sequence is recorded
in one byte. For instance, the correspondi ng
information is recorded in a fifth byte (i.e., the "Dl
Write ghategyueddd argmsea iing whtlbcReCORALBE cEHl ety meant
represented as 00h, 10 O1h, 02h, 03h, 04h, 05h, O06h,

07 f.1 di .nf tdon. . . , s L.,
oy B TRl A SRR 1B 0L BROLD B

information as well as disc information of 1x-speed of

specBfidi asbal e@igli,Nda | ayah & L@t\(ﬂt&%y pabhinbhebyt efiafld (the
O1lh indicates the second disc information as well as
disc information of 2x 15 speed of the first recording
L~ 1L alerhytes) a withinbyphe ofisg7hinfomhazies. t hedenghfhcation
disc information as well as disc information of

: 8X- d.of d. di I L 1
Lo RAITER | FOT qCEOEAELTG: | OIF | CoPPERet cHELLR 1 SFA SRRt YD
in a recording |layer sequence and is configured to

is réQble¥yainebnoeRereC el VehpPsit Vel Bf OF BALON e strategy
sequence. WO 2005/ 004134 PCT/ KR2004/ 001488 26 Wite

strategy, interoperating with recording velocity neant
code byithé daheefndiyige)di seithior mitd odjses infcomeded.am I
a specific area, e.g., a wite strategy paraneters

field (the
there are kinds of write strategy (WS), the identificatilon

information allocates a specific recognition wvalue to each
write strategy, setting, for instance, 0000 0001b to indicate
a first write strategy (WS-1), 0000 0010b to indicate a second
write strategy (WS-2), and XXXX XXXXb to indicate an N*® write
strategy (WS-N). A WS type of 0000 0000b can be set to
indicatg that no specific WS type exists as well as WS
parameters. Namely, the ‘WS code’ information of the N byte
can be utilized to indicate that there is no WS as well as

information designating the WS type.

FIG. 6B shows an example of recording disc information for a

specific write strategy, in which a digc manufacturer selects
to record WS-1 from various gpecifications in recording a

write strategy for 1x-speed within 1x-speed disc information
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Lt h-111th bytes), wthin the disc information.
Identification 5 information for identifying the
Wweewsdedsdaw i te strategy type is recorded in aQIVKRI004/001488
specific area, e.g., a witd strategy code field (the
Nth byte), within the disc information. if there are
N kinds of wite strategy (W5), the identification
of 3 nférmat ixnradiseat bavarspedidnaly.ecaogmittiiten shragegy code
each 10 wite strategy, setting, for instance, 0000
: 001lbtt 0 ;indicate. a.firs ite,strat (W5- 1). 000 .
flEl%O 3§-to likﬁ%at%fa %ééénéo it &t ?F%E%éy Fws%QFFQan&Tlte
XXXX XXXXb to indicate an Nth wite strategy (W5-N)
strabe¥P, L YBRJOf %%QQ(QG.QQQOW%QG c&?ﬁréé}aoﬂdﬂg at® thef-1  are
no specific type exists as well as W5 1
paranmeters. Nanely, the "W5 code' information of the N
writbene incdrhdewnitei sédategyndaemettdrd fheté iltheo MB~111™
as well as information designating the W5 type. FIG
byt G? shows an exanple of recording disc information for
Yteg/ -specific wite strategy, in which a disc
manuf acturer selects 20 to record Ws-1 from vari ous
1f aSRARd LA AU CEOTALED Bolriddd R T8 e-50T 0000 0010b
| x-speed wthin 1x-speed disc information
2005/ 004134 PCT/ KR2004/ 001488 27 of a first recording
is twayetenNatml yihe wuirtieest refregiedodazodd el Hi¢Nih hyée) ws-2
of 0000 0001b indicates a first wite

parameters will be written in the L™~111*® bytes. These write
strategy parameters have different wvalues according to the
kind of write strategy. The corresponding write strategy
parameters are predetermined, as specified information fitting
the characteristics of the disc, and made available to a disc

manufacturer or a system designer. As such, the write

strategy parameters have arbitrary values with no relevance to

the present invention.

FIGS. 6C to 6E show specific embodiments for including the

write strategy in the disc information of the present
invention, assuming a dual-layer disc in which 1x-speed and
éx—speed are applied to the two recording layers, respectively.
Here, FIGS. 6C and 6D show a write strategy optionally

selected to be recorded for all recording layers and recording
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strategy, and paraneter values corresponding to Ws-1
are witten in the wite strategy paraneters field
WO RWSO94134 111th 5 bytes). |If a di sc nanuf act URGEFKR2004/001488
selects to record in W5 2, 26000 0010b is witten in
the wite strategy code fleld and W5-2 paraneters
W, Il be witten in the Lth-111th bytes.  These wite
velogi FApEqy Bar bR ER G WAIRS dief f diest vahdesFaEeorZf nFhays a
the 10 kind of wite strategy. The corresponding wite

recoﬂl%or o (R %%tt 8‘?/ a}?}:.eecgrtg%?%fr nain%%tse‘%is ?xheé.glm%.gldatory

ion fittin istics of
and made avai I able to a disc nanufacturer or a system

recod@shgnet. aAspeueliict hecwrbiiify ¢tiakegy.parameters have
arbitrary values with no relevance to 15 the present

invention. FIGS. 6C to 6E show specific enbodi nents
FIG.f ofCi neh@udngdt heasqw iafe sptdceplln tiesafidiqy the write
information of the present invention, assuming a

ual - layer i n ich eed and 2x eed € ...
strafildy’ 8 (a o Sl ol Sy ard rediRdfigergioss ties.
Here FIGS. 6C and 6D show a wite strategy optionally

For $Rheshed, t@ohe e dedidor Al indecordi a9-taygrsralfion of
recor di ng WO 2005/ 004134 PCT/ KR2004/ 001488 28

vel ocities on manufacturing a disc, and FIG 6E shows
1x-speed for a first recording layer, and WS-1 is selected as

the write strategy; 0lh is recorded to indicate disc
information of 2x-speed for the first recording layer, and WS-
2 is selected as the write strategy; 02h 1s recorded to
indicate disc information of 1x-speed for a second recording
layer, and WS-1 is selected as the write strategy; and 03h is
recorded to indicate disc information of 2x-speed for the
second recording layer, and WS-N is selected as the write
strategy.

FIG, 6D shows another example of optionally recording the
write strategy, in which the same write strategy is applied to
the disc information of every recorxrding layer and recording
ﬁelocity. Since write strategy can be optionally recorded, a
disc manufacturer may apply the entire disc information

identically for one most reliable write strategy. FIG. 6D
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recorded wite strategy predeterm ned based on a
mandatory recording at a specific recording velocity.
WO 105/6@18hows a case of optionally recordi ng tHEA/RRI004001488
5 strategy for all recordiﬁ& | ayers and recording
velocities. For instance, 00h is recorded to indicate
, disc information of ix-speed for a first recordin%: .
1lluphyaresang WB2%Ee; stE‘%Fecrﬁgdl asist mErifrign koht &Fpry disc
0lh is recorded to indicate disc information of
info%ﬁ?ﬁ@gﬁq for the first recording layer, and W6 10 2 is
selected as the wite strategy; 02h is recorded to
i ndicate disc information of ix-speed for a second
FIG.r ec@r disigpwd ayer ,metibd\6-df | Sreebeaind as t heivel t @trategy
strategy; and 03h is recorded to indicate disc
informati on of 2x-speed for the second recording
previgysly ARfeprined sidl edt diep@atey wiianen s isy r gregy.of a
FI G 6D shows anot her exanple of optionally recording

' ] i D Whi h ite,
spech BFg WddG T SR pcl AR LRE AT ML Sl A Rb
| ayer and recording velocity. Since wite strategy

for @an hsciepki eBablineCardirmhi B e, di sheMRAUIACt BERALEZY for
apply the entire disc information identically for one

nost reliable wite strategy. FIG GD WO 2005/004134
1x-spaad KR200490814688ed2Primary, where a specific method is

predetermined, and a disc manufacturer can optionally record
all other recording velocities. For instance, if the write
strategy mandatory for the lx-speed is WS-1, 00h is recorded
to indicate disc information of 1lx-speed for a first recording
layer, and WS-1 is set as the mandatory write strategy. Then,
0lh is recorded to indicate disc information of 2x-speed for
the first recording layer, and WS-2 is selected as the write
strategy that can be optionally recorded; 02h is recorded to
indicate disc iﬁformation of 1x-speed for a second recording
layer, and WS-1 is selected as the mandatory write strategy;
and 03h is recorded to indicate disc information of 2x-speed

for the second recording layer, WS-2 is selected as the write

strategy that can be optionally recorded.
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illustrates a case that Ws-1 is witten for every disc
information. FIG 6E shows a nethod of recording a
W0 paos/08t18at egy previously determ ned in a mnEAYRRI004/001488
manner in case of a 5 spedPfic recording velocity and
wite strategies optionally for all other recording
velocities. The wite strategy for 1x-speed is
In gopbyteyedhw i rase ofierBI@. sER f onenmetfodai plurality of
predet erm ned, and a di sc manufacturer can optionally
record all other recording velocities. For instance,
specifitfle Wit TOTSERELSgy HnbBL Py Y, TR 150 spdedhe 1x-
W5-1, 00h is recorded to indicate disc informtion of
I3X = d b r e i nd = 11.,S' :
pee A e vt 8 SRSy Jifner ol S RBb1ing
recorded to indicate disc information of 2x-speed for
to setbaréi retorddandididaayeyni AandaVNe 2 tise s@hect mdras tRAedisc
wite 15 strategy that can be optionally recorded; 02h
I s recorded to indicate disc information of iXx-speed
manufptyrabcean CRtdAdiaddy 18829Ld ap@e WLl g soberekiey g8 the
the mandatory wite strategy; and 03h is recorded to
| pdi cat Lsc information of 2x-speed or t second_ ..
spec  BfRE 3l Hrta) e TP soratlefRIE”, 1ol | oL 5588 xaing
strategy that can be optionally recorded. WO
veloe?—@@ﬁé@oﬂégﬂd@gkﬁgzqgﬂj%@s whtdeby a disc manufacturing

process time can be ghortened. Here, the mandatory write
strategy for Ix-speed can be recorded and a disc manufacturer
can optionally record another write strategy for 1x-speed
separately, in which case the disc information for 1lx-speed is
made up of one disc information including the specified
mandatory write strategy and another disc information
including the optional write strategy.

FIGS. 7A and 7B illustrate the recording of disc information
according to a fourth of four embodiments of the present

invention. First of all, a plurality of disc information are

recorded in a disc, a record sequence of each disc information

is determined by a sequence number, and the record sequence is
written in one byte. - For instance, the corresponding

information is recorded in a fifth byte (i.e., the "DI frame
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in applying the case of FIG 6E, one of a plurality of
specified wite strategies is uniformy witten as the
Wo0080e884 write strategy in a mandat ory nmannereCT/KR2004/001488
t hereby enabling to secur®lrecording characteristics
of the disc nore. A disc 5 manufacturer can optionally
record one of a plurality of the specified wite
sequencat vgilesr Ui fBF plo¢lsr " avhickcordi hg roereepnfed as 00h,
besi des the | x-speed, whereby a di sc manufacturing

process.ti can.be shortened re ndat .

Olh’még?e 8§¥fg§%5y ?%?'igggpegﬁ ggﬁ?bgfré%%rggﬁcaﬁgkérmatlon'
di sc manufacturer 10 can optionally record another

wherdf 4t E_iﬂ:E%?% ber ook, spaed erpteldicdtedhd chiggsedisc
the disc information for |x-speed is made up of one
disc information including the specified mandatory

infommat Eost ofit 2gyspaddaiotrher fMirss: irdaomiriconlayenc) udi ageond
the optional wite strategy. 15 FIGS. 7A and 7B

. 1llustrate the_recording of disc iLpfornmation_,

disc FRi ML D %ff%’&‘r%l?ﬁ%‘g Fotir tRebbiFRENtSCoraing layer, or
present invention. First of all, a plurality of disc

an ¢iQhORMRILONIAEBmALEBRIRE ok BlleRC ok ILCOLOAEINER R ding
of eac Irsc information is termned by a sequence
nunmber, and the record sequence is 20 witten in one

layeyt ercEpectlisktagce, tegos) espirdi Ndistnf dnfhidnticn is
recorded in a fifth byte (i.e., the "D frame W

2005/ 004134 PCT/ KR2004/ 001488 .
preferentially arranged in a recording layer sequence and is

configured to follow a per recording velocity information
seguence,

In a sgpecific area within the disc information, recording
velocity information designated by the corresponding disc
information'and write strategy coping with the corresponding

recording velocity are written in a reserved specific location.

. For instance, the recording wvelocity  information of the

corresponding disc information is written in the N~ (N+4)®
bytes, and the write strategy coping with the corresponding
recording velocity is written in the M™~111*" bytes.

For the fourth embodiment of the present invention to provide
disc information coping with high recording velocity, the

recording velocity information and write strategy are written
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31 sequence nunber in DI block," which can be
represented as 00h, 021h, 02h, 03h, 04h, 05h, 06h, or
VO R00540418he di sc information, where a fifth BAEKRL004/001488
00h, 01h, or 07h indicates3& first disc information
of 2x-speed for a first recording |ayer, a second 5
disc information of 2x-speed for the first recording
for |epddt, o8r aablurghibydist retorddngonvefoskiypdadorgation,
a second recording |ayer, respectively. Hence, the
. di |nfor Nn_i.S pre ere rran .
l'e‘l‘e ﬁaygﬁoggaagngs M Vé%bgﬁ Fgﬁrg@XPngbl ST ding
a per recordlng velocity information 10 sequence. In

velodiBpediviat)ar &2 ik iint Becehsagngnwﬂ&tﬂtqﬁ (VRLQf di BAd an
vel ocity |nfornat|on desi gnated By the corresponding

disc information and wite strategy coping with the
intervedespondregprdiorpr deigoidlyoci{Vyna) e wHeéren itrha nominal

reserved specific |location. 15 For instance, the

recordi ng_velocity infornation of the correspondi ng
recoRfi{pg; nVELRELESN 1S WA { tAPHS CHRONH: ing N+‘4?f‘ﬁc’~t¥ of a

bytes, and the wite strategy coping with the

& di r r g It LLpendn; ;
corn{RORIRa e SHET 4 A0 aKbIRI, | BRIELLE T T e umation
present invention to provide 20 dISC i nformati on

assochptad with hkgbpeedprdhagmsrlifont Yecbh@ingeoeldcigy is an
velocity information and wite strategy are witten
applicable maximum recording <velocity (e.g., 3x-speed)
associated with the optimal recording velocity; the minimum
recording velocity ins an applicable minimum recording
velocity (e.g., Vmax/2.4) associated with the optimal
recording velocity; and the intermediate recording velocity is
an applicable intermediate recording velocity (e.g., 1.7xVmin)
associated with the optimal recording velocity. The above
relation of recording velocity'values hag been determined by
considering a radius ratio between inner and outer
circumferences of a Blu-ray disc applicable to the present
invention, It is apparent that such a relation can be
variably applied to other kinds of discs and that the

recording velocity wvalues can be set to different wvalues

according to disc characteristics.
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WO 2005/ 004134 PCT/ KR2004/ 001488 32 for each of a

plurality of recording velocity information, 1i.e., a

W0 aks4d418€£cor di ng vel ocity éVnon), a maxi mum rBCOKH2008/001488

‘vel ocity (Vmax), a mini nun??ecording velocity (Vmin),

and an internediate recording velocity (Vint). Here,

the nomnal 5 recording velocity is a basic recording
Relatimgcitey bhea ortgitas psrEPHGLaEs cvakerity gddar-gnged) , the

witten as information associated with |x-speed; the

max| L di ve ' js.an_a | cabl ¢ _max| :
sameregggggﬁa%gg ocity (égétg¥§bi¥pe§§TRB%%¥%cig?edxaﬁt dise

the optinmal recording velocity; the mninmm 10
infoFReOish Ng vel eallferiaRiyan apRki Caph@ifiifil, UM 8eRtM;, Ng and

velocity (e.g., Vmax/2.4) associated with the opti nal

recording velocity; and the internedi ate recording
intexregdicity reccadiapplvalaisidian earediditif arasdrlyt ngetermined

velocity (e.g., 1.7xVmn) associated with the optim

recording yelocity. The above 15 rel at,ion of_ record
accoRfiN. b9 it PR ho ERCOBITH: et Byt LYo oReHaEr Py SFE 2
radius rati o between i nner and outer circunferences

the ﬁrnﬁes%dﬁc{ﬁ?q di ‘SfoaRR 4 Skl & I iheapresent

I nvent on. I'S apparent that "such a relation can be
variably applied to other kinds of discs and that the
Thoud?0 amconambegr vefodntyrnatiasecaedordielg twelbdiftarentcan be

val ues
established, the present invention is characterized in having
at least one intermediate recording wvelocity. At least four
recording wvelocity information are included in one disc
information, with system operation benefiting f£from larger
numbers of recording wvelcocity information. By utilizing a

recordable area within disc information to the maximum, many

intermediate recording velocity information can be provided.

FIG. 7B schematically shows disc information recorded in the

case of.FIG. 74, and more particularly, in the case of a dual
layer. For instance, when an optical -disc requires three
different recording velocity information per recording layer,
six disc information corresponding to the respective recording
velocities are needed within a PIC area. Each disc

information is allocated to write a seguence number,



10

15

20

according to disc characteristics. WO 2005/004134
PCT/ KR2004/ 001488 33 Relating to the opti nal
W@2095/8043¢ vel ocity (1x-speed), the sane i nf orPOIVKRI®04/001488
is preferably recorded in @&ach disc information.
Preferably, the maxi mum mninmum and internediate
recording velocities are differently determ ned 5
COrrgeReRding to EREOMMINGUM r ity vel obifgrvatrienas  and
far as the corresponding information is applicable.

. foi di di | o
corrg RO AL YRt R ohetee the Pes Rt Sanfenpragd, gfear 11 ©°
characterized in having at |east one internediate

For 1eeekeéicRg Vet oehbY rdord@ar] +OUbclPi&scedivg represented
velocity information are included in one disc
information, with system operation benefiting from

are largeeednudberpesf, randr Gkngreedpcthy dnsor amfoomatBpn for
utilizing a recordable area within disc information

,to the maxinu many, inhternedjate recordi_ng vel ocit ;
2 FLTS e TEg el PPt i BE RS RoRs o SoeoeEnants: LBLFY disc
shows disc information recorded in the case of FIG

infofr@dtfc‘;l‘g. Mongs.Rar t i gyl %i:}’st | gikhe it 8ofVals 1x-speed

ayer. For 1nstance, en an optica I'SC requires

three different recording velocity information per
digc rénfodimagibayerf theX fdirst irdasr@ingnlegerespasi sgquence

to the respective recording
number corresponding to 00h, and the corresponding recording
velocity and write strategy are written in a reserved location,
i.e., the N-(N+4)"" bytes and the MP.111"" bytes,
respectively; the second disc information is 2x-speed disc
information of the first recording laver, its sequence number
corresponding to 0lh, and the corresponding recording velocity

and write strategy are written in similarly reserved

locations; and the third disc information is 6x-speed disc

- information of the first recording layer, its sequence number

corresponding to 02h, and the corresponding recording velocity

and write strategy are written in similarly reserved locations.

Likewisge, fourth, fifth, and sixth disc information are for a

second recording layer, where the fourth disc -information is

lx-speed disc information of the second recording layer and
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20 velocities are needed within a PIC area. Each disc

information is allocated to wite a sequence nunber,

WOQ@s0®1804134 PCT/ KR2004/ 001488 34 cor r esporrdlTigR2004/001488

recording velocity informaBPon, and corresponding

wite strategy to a predeterm ned area. For instance,

if the recording velocities to be represented are '
its sgoypeeg, MbeecprEdRP@speedO3hhe Wieke i Hhor fhftbndisc

for 5 a first recording layer includes first, second,

. and, third,disg_informatign. Here, the first dis
infoPifeidht (4R | ex PRy B o TR IGh (TE L EPPi  gpoond
recording layer, its sequence nunber corresponding to
recoP@ingangykhe HQ1 r ¢8RONMHAGBARCORGPEr VlreeidhrdRd to 04h,
wite strategy are witten in a reserved |ocation, 10

i.e., the NthL(N+4)th bytes and the Mh.lilt, bytes,

and rwbpeeti tbey,; stikEhsechmt didstfdmiadrimti ohsi s62xsppedd disc
disc information of the first recording |layer, its
sequence number correspondi n and e

) to h, he,
inforptedhoRdi ngRe e &§A v%?%ﬁgwg S i 8BdstilR effauence

are witten in simlarly reserved 15 | ocations; and

numbd P8 éJ&fé%?Bﬁﬁéiréé"FﬁgﬁP” | $.6x apged digc corre5ﬁonding
information of the first recording layer, Tts sequence
nunber correspondi ng to 02h, and the correspondi ng
record®neg relfovbtpchhy waideWsittratetfataqy war et tén tienthe same
simlarly reserved | ocations.
location ag in the case of the first recording layer.
In the fourth embodiment of the present invention, a plurality
of recording velocity information are all included in one disc
information, but one write strategy associated with specific
recording velocity information can be written in one disc
information with the remainder written in another disc
information. For instance, regarding four kinds of recording
velocity information, the number of required disc information

will be four times more than that of the above-explained

embodiment. Yet, the PIC area, in which the disc information

- of 112 bytes is written, 18 an area providing for a

gufficiently large number of disc information to be written

information.
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Li kewi se, fourth, fifth, and sixth disc information
are for a 20 second recording | ayer, where the fourth
VP 20050041Bbrmation is i x-speed di sc i nfor mat i ACTOKR200€/001438

second recording | ayer and3%0D 2005/ 004134

PCT/ KR2004/ 001488 35 its sequence nunber corresponds

to 03h, where the fifth disc information is 2x-speed
FIG. difsdilvsdinatgsomnf ophécséedige reemmdiing | agédr repgoducing

its sequence nunber corresponds to 04h, and where the

sixth disc infarmation, is.6x;speed disc 5 inforymatiqn
2PPagftyfe Witthd Hetor SORYTPLy el RAAEMEL08 c RRFREA Tinet  the

corresponds to 0O5h. In this case, corresponding
preséREOHGhRGMRIOCT t ¥hand-dMd AL %] I ahA9 e oM didENabParatus

the same |location as in the case of the first

recording layer. In the fourth enbodi nent of the
comppiesent ineventdegd reprgiducalr t30 f6rofrececdidionglata on and

velocity information are all included in one disc

i of or mat i on, gut one wite strategy associated with

rePrQfICHHY cIat_cbFarngTvePSdray st ] ch eeRtpeller 20 for

witten in one disc information with the renmainder

: : . : tion For i
cono¥SLILED LRTOUNBERL TEepkORREDRL! Y.  ohnd PLRSE I Lex 20
i nformati on, the nunber of required disc information

genemiidds ba fredorid RS phagLLBAN dddtar®l £ a specific area,
above-expl ai ned enbodinent. Yet, the PIC area, in

whi ch the disc information
and the recorder/reproducer 10 caries out the record/playback

function for the specific area accordingly. The
recorder/reproducer 10 includes an interface 12 for
communicating with an external device, | i.e., the controller
(or host); a pickup 11 for performing read and write
operations with respect to the optical disc; a data processor
13 for medulating the pickup's input signal for performing a
reproduction operation and for demodulating the pickup's
Qutput: signal for performing a record operation; a servo 14
for controlling the read and write operations of the pickup; a
memory 15 for temporarily storing disc control information;
and a microcomputer 16 for respectively contrqlling each

element of the recorder/reproducer.
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of 112 bytes is witten, is an area providing for a
sufficiently Iarge nunber of disc information to be

W 29058041390 i nf or mati on. WD 2005/ 004134 PCT/KR2004/001488
PCT/ KR2004/ 001488 36 FIG 38 illustrates an opti cal

di sc recording and reproduci ng apparatus using disc
control information according to the present

In g nrERQISHNIThEAEac 0P| ! amPtieploddérrg appFding to the
conprises a recorder/ reproducer 10 for recording data

on, an odugi n ata.froman_optical di n .
presdiee RhvPabIBh7 she" St [FPd neSFekifa, il Firdapotns
10. The controller 20 generates a record or playback

appafQPUBNEifret ar&Bri £hé 2i@dre dMkd NRanagement area of an
recorder/reproducer 10 caries out the record/ pl ayback

_ function for_the specific area accordingly. The 10 _
insergedr deptieploddéer, 10 tihecl uckssd aninfwendtiben 12bedng disc

communi cating with an external device, i.e., the
. controller r host): .a pickup .11 for, perform read .,
inEOHRRE AT BF obBP atRET  AVERRAER t GVREER o ¢ RPRDSEarily
disc; a data processor 13 for nodul ating the pickup's
storddPUinSi ¢l fﬁ&m&%?foi§1ng_aTiﬁ Eep%ﬂguﬁiéﬁbrdim% layer
operation and for denodul ating tﬁe pi ckup's outpu
signal for performng a record operation; a servo 14
infofmat tmnt r oldeicagdilg r eadlaadtwr i t Enfquemast ians ofartche write
pi ckup; a

strategy fitting the corresponding recording velocity are read

out and temporarily stored.

- If intending to perform a writing on a specific area within

the optical disc, the controller 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 writing

command, the microcomputer 16 decidea the corresponding
recording wvelocity applied to an intended recording layer
within the optical disc from the management information stored
iﬁ the memory 15 and then performs the writing command using
the most optimal write strategy by referring to the decided

recording velocity.
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menory 15 for tenporarily storing disc contro

information; and a mcroconputer 16 for respectively

WO RPEI13hg each 20 el ement of the PCT/KR2004/001488

recorder/reproducer. WO 2088/ 004134 PCT/ KR2004/ 001488

37 In a recording data on an optical disc according to

t he resent invention, the optical disc recording and
Indupkpiad APRyicaBpdikyus first reads the entire disc

managenent area of an |nserted optlcal di sc, the read

t|o ei tlon re

Acco£§%g %ﬁ% :5ké% éﬁporarl S8t o Jﬂ&%ﬁe ﬁ%ﬁ%Ods

15. Thus, the recording | ayer |nfornat|on recordlng
formyet 0841 Vidd oemati-on, Dmtoiiat Bon Stkat egy ingt lthQ:H h&igher

correspondi ng recording velocity are readp out and

tenporarily stored. 10 If intending to performa
recoy@ingnyedncitipeciiti @ driaghwlangity tdietopal cdlisdi senabling

the controller 20 renders such an intent |nto a

vers |t to

Lt d d.th d
stan%%%%i%%?f? gdu%%?“fﬁ)n : %¥mﬁF%ﬁndaF8 f&Fame??ﬂg when

| ocation infornat|on to be recorded. After receiving

recof&ﬁhgwéﬁangegéb&@@gﬁ@_, the microconputer 16 decides
he corresponding recording velocity applied to an

|ntended recording layer wthin the optical disc from
It wibhé henagppmemrnt ffortmbsenskidied in the art that various

modifications and wvariations can be made in the present
invention. Thus, it is intended that the present invention
covers the modifications and variations of thig invention
provided they come within the scope of the appended claims and

their equivalents.
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in the nenory 15 and then perfornms the witing conmand
using the nost optimal wite strategy by referring to
t he decided 20 recording veiocity. WO 2005/004134
PCT/ KR2004/ 001488 38 Industrial Applicability
Accordingly, the present invention provides methods of
ci1dsgismatting disc control information for coping with
hi gher recording velocities in a high-density optica
di sc, enabling 5 standardi zed disc control information
to be used when recording and reproducing. It will be

appar enty t o, lhose skill ?Qodx%lhgﬁ %ro'htgggt i \é%%%%ﬁjaﬁ:ion on a

modi fi cati ons and variations ¢ be

PreseBtaiAdVeidd i EQU%I’lg it s iégg%nd%grot hggccg]%%ng layers,

present invention 10 covers the nodifications a

vardpat honsoP okl $< 4 | .provi ded they cone
within the sggpg o?h#ﬁg%g%%gﬁhed claims and their

equirahents. BRcrShal i olnaé St Rod Ogtrel%%%gi NGB0 trecorciiing

control information on a recording medi umhaving a
layk@d5t tAdQ:dnee0l di A hBYEES » inA By "B ARG BR bi$ A0 required

steps of:
to reproduce or record data from or on the recording medium, the
information units either being arranged in order Ffirst according to
a recording layer and second according to an increasing recording
speed applicable to the recording layer, or being arranged in order
first according to a recording layer and second according to a write
strategy information applicable to the recording layer; and

recording the control information within a specific area of the

recording medium.

2_. The method of c¢laim 1, wherein the specific area is an
area 0of a sgpecific recording layer among the plurality of

recording lavers.

3. The method of claim 2, wherein the specific area is a

lead-in area of the specific recording layer.
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providing control information for at |east two
recording layers, the control information including
information units required §e reproduce or record
data fromor on the recording medium the information
units either being arranged in order first accordlng
to A0 agecord ayer. and second accordin
|n6%easf%g re%b?glé spee& Spﬁllcﬁblevﬁ§ Fg%

[

d
Rl &Y Sf“rré:%ord%%cgqi &2?‘%%&%@%@3&%@%@.%% read
i t bl t
regﬁr ?hg +;E%§g%§ﬁg£ré€§?h%%wgghe gg#ﬁﬁélp%}ﬁ?o??ﬁﬂqﬁgﬁ and a

of the 15 recording nmedium 2.
1@eﬁp\gipseeg gt a{J%Pe

The nmet Farm ‘wherein the specific area is an
area of a speC|f|c recording | ayer anong the plurality
of recording |ayers. 20 3. The nethod of claim 2,

whey ei nztﬂéemégﬁé?dfdffa?ér@ﬁ 125 %Jegad%e At ogf 1?Pormatm is

specific recordi ng

cl @nsicaVheygin 10, 6ant ) lreﬂé&eﬁrgglﬁﬁgqéeggéihIg medlum

i ncl udes a recordi ng spee a maxi mum rea
i ndicative wite power, a wite pul se duratlon and a
wite pulse start tine.

6. The method of «¢laim 1, wherein the write strategy

n
t e control

information includes write strategy parameters or write
Strategy type required to form a pit in order to record
data on the recording medium, wherein the write strategy
parameters include at least an indicative write power, a write

pulse duration and a write pulse start time.

7. The method of c¢laim 6, wherein the write strategy
information includes basic write strategy information and

alternative write strategy information.
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5 5. The nethod of claim11, wherein the contro

information is physical format information related to

the recording nmedium 6. Thegpethod of claim1,

wherein the wite strategy 10 information includes

wite strategy paraneters or wite strategy type

regeire a pt n order .to record data on.the .
rec%?diggﬁ%kéﬁﬁﬁﬁd ﬁﬁ%rﬁ%ﬁ%mtﬁé ﬁfq%ﬁglgtgé?eﬁ Ao mat ion

pa s LIS o588k = O BRI Bl cconain

awite pulse

15 é&eéﬁh§n§§§d¥%ioﬁf claim6, wherein the wite

st rat egy ormation includes basic wite strategy
information and alternative wite strategy
information. 20 25 41 8. The nethod of claim1,

wheyg ei n A he eQpirole i nf.ormgli on co%%&&f.erirlf%%ngeggn on multi

recordi ng layer information anhd recordi ng $Spe

i nfier Bt L ofhrding- m@dmlr,hggmghgﬁgg AL n&eg)ggg#?'

information on multi ayer recording e
Copfhaan thﬁzsﬁﬁﬁ§t°ftw@rcﬁﬂﬂﬁrgg At S8 NO the control

control information, the contro
information including information required to reproduce

or record data from or on the multi layer recording medium at
least depending on recording layer and/or recording or
reproducing speed, the control information arranged in order
first according to layer number, second according to an
increasing recording speed applicable to the layer number per
each recording layer, oxr according to write strategy

information per each recording layer: and

recording the control information in sequential order on a specific

-.area of the multi layer recording medium.

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

information includes write strategy parameters or write
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information including information required to
reproduce or record data fromor on the nulti |ayer
recording mediumat 10 |east ,depending on recording

| ayer and/or recording or reproducing speed, the
control information arranged in order first according

i d t
recordﬁgagu ég%gasecogad?cg %%ﬁg ﬁ§y§? nbﬁ%ggg%gggto record

eac t;eggr 0g.Jdaysr. or according to wite strategy
ormat1 on per ea h recordlng | ayer; and recording

the contr ol |nfornat|on in sequential order on a
specific area of the multi layer recording nmedi um

10 e 88 R ALacla) Mot el gl 1 RSB LB STLR St one

20 |nfornat|on |nclu es Wi S rate

w 'v&ﬂt%S é%raé%&}at eigr)‘fo%gﬁh&?qw r ed t ‘idﬁa&r m atcpl tb write

order to recor data on e recor ng medi th© 11°

methad caf, cl aimel0n , wherein Iaﬁe ato t‘i 2i1 onewrSIe:\évrl testrat:egy

strategy information 1s di vi' in a3|c W

st riateIMat+ Nf,or mati on and opti onal vvrl te strategy
information. 12. The nethod of claim9, wherein
recording layer 10 information and recording velocity
information are

12. The method of <claim 9, wherein recording layer
information and recording velocity information are

written within the control information.

13. A data structure for ‘recording or reproducing disc
control information on or from a multilayer recording medium
having at least a first recording layer and a second recording
layer, at least one of the first and second recording layers
having a predetermined area for containing the disc control
~information and, the disc control information including first
control information for the first recording iayer and second

control information for the second recording layer,
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witten within the control information. 13. A data
structure for recording or reproducing disc control
information on or froma mulgilayer recording medi um
15 having at least a first recording |l ayer and a
second recording |layer, at |east one of the first and

F RN RN ERC L ORI -
N N T T LS
20 S0 LOLOUTE | 8Bkl SRcond T eordl ) eraveny
(SIAUEARY LD 5SSOI Sl BT 1 8 AIELLES! e
basiayg e ol SR LA PUR, PSR L0 B8 aREL S 1o

.Sped%ql f@fxet h eJAI{dSt C|09¥1%1 i r%%r%ngt?idc’nec %‘%'ri%S”t{r&" recording
i nformation having the récording paraneters for T hé

ba%a‘:\ra}ﬁéﬁéﬁ-} S%E) te e f %alsqgﬁdw%teetg Fg%igé:g@; glrfgg%?mé%der by the

par anet ers of the alternate w

I eGQUal A S PR ahakLhe Vﬁgg@% 'tggi?%rlr}a;ct% 14,:dbe da3t3egy  or

structure of claim13,
higher recording speed for the second layer.

14. The data structure of claim 13, wherein the first
control information and the second control information
each include identification information for identifyving
whether the recording parameters for the alternate write

strategy exist or a type of the alternate write strategy.

15, The data structure of claim 14, wherein the
recording parameters for the alternate write strategy are
dependent on a recording speed and/or the type of the

alternate write strategy.
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control information and the second control information
each include identification information for
identifying whether the recgrding paraneters for the
alternate wite 15 strategy exist or a type of the
alternate wite strategy. 15. The data structure of

cl a1'6m 14&”11 M]c?é{tea! ns{:ﬂ?ctlﬁgcogfd' gg Pn?r @get eti’l%rél(.)lg eaah of the

alternate wite strategy are dependéent on a Treco

Sp%@gsén;g{@ etcgﬁdtcy&&%%g %@Por‘rr%@.].ghtﬁ{&%hg V‘% a%QESID'

strategy. 25 44 ta structure o
wherein each of the first and second contro
information includes a layer ID. 17. The data

st ryct U of agt Al Md3ccher ein g'iﬁnﬁ' rs4 hgl?gl E‘I%Qd first

control information are arranged In sequenti

18ané‘ nRiRed of,fecar di RenGRREEQ! d.0f 05{@51{9%'& Y anguentlal

mul tilayer recording nedium conprising steps o
geperating control information; and recording the
control information on a specific area of the

mul tilayer recording nmedium wherein the nultil ayer
recordi ng medi umincludes at least a first |ayer and

a gecond hayesa dhe-£epbii} dRkepMih@Ynation on a multilayer
recording medium, comprising steps of:
generating control information; and
recording the control information on a specific area of
the multilayer recording medium,
wherein the multilayer recording medium includes at least
a first layer and a second layer, the control information
is located at a particular area of the first and/or
second laver, and the control information on the first
and/or second layer includes first and second control

information for the first and second layers and
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15 is located at a particular area of the first and/or
second |l ayer, and the control information on the first
and/ or second | ayer includes first and second contro
information for the first &hd second |ayers and 20 25

45 wherein the first control information having

recording paraneters for a basic wite strategy .
fwii¢omiee e r Eveti mpnyacdmeieferoat danallizarisgt erecording
wite strategy or a higher recording speed for the

first layer is followed by 5 the secgnd ,contro

BHEATRITER hB0Fng™ NEAFeEor AT ARG rEPLifed By
basic wite strategy followed by the recording

PR AIRIBNS PhrhRecatbesprake Wiids ittt Orstfdegy or a
hi gher recordi ng speed for the second | ayer. 10 19.

The nethod of claim 18, wherein each of the first and
seigirelr costondingf speed i Dor i tloe ufbsst déayeti tat Fohlowed by
information to identify whether the recording

paranmeters _of the ternate wite sfrategy exist _and ..
the peeefoRBe CaRtEPhat HTAPTRAL PR at BRYINgs 5B TRECording

nmet hod of claim 19, wherein the paranmeters for
parameters Ffor the basic write strategy followed by the

recording parameters of the alternate write strategy or

the higher recording speed for the second layer.

19. The method of claim 18, wherein each of the first and
second control information  includes identification
information to identify whether the recording parameters
of the alternate write strategy exist and a type of the

alternate write strategy.

20.. The method of claim 19, wherein the parameters for
the alternate write strategy are dependent on a recording

speed and/or the type of the write strategy.
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the alternate wite strategy are dependent on a
recording speed and/or the type of the wite
strategy. 46 21. The method of claim 20, wherein each
of the first and second c&ftrol information includes
a layer ID. 22. The method of claim 18, wherein in the
recordin S step, the first and second control
i%?orna?ﬁ%nmﬁFQOdréﬂ%r%&ﬁPWnZQeqU@ﬁF?éP Seder obathe first
nmet hod of recordi ng/ reproduci ng data on/from a
T4 i AEYSha ! EGREHLTO: BGLIMI L SOMPLL 380 S4 ePSvaL 1
readi hg contro ormatTon Troma Specific area o
the 10 nultilayer recordi ng medi um wherein the
multilayer recording mediumincludes at |least a first
| ayer and a second |ayer, the control information is
| ocated at a articular area of the first and/or
s¢¢ond Thgemet tle cdehtr dI8.i nibenainodorth¢erecording
first and/ or second |ayer 15 includes first and second
i.,nforpation for the Lrst a econ

|
;Q%ééﬁer%ﬁ% t %I?Frs?n@on??g?ndln?g? ? onlﬁgeFWéglon are

recordi ng paraneters for a basic wite strategy

fﬁé%%r%&%p%ﬂ@fprs of an alternate

wite strategy or a higher recording speed for the
first 20 layer is followed by the second contro
i3¥ or ne& i oethod of recording/reproducing data on/from a

multilayer recording medium, cbmprising steps of:

reading control information from a specific area of the
multilayer recording medium wherein the multilayer
recording medium includes at least a first layer and a
gecond layer, the control information is located at a
particular area of the first and/or second layer, and the
control information on the first and/or second laye;
includes first and =second control information for the
first and second layers and wherein the first control
information having recording parameters for a basic write
strategy followed by recording parameters of an alternate
write strategy or a higher recording speed for the first

layer is followed by the gecond control information
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47 having the recording paraneters for the basic
wite strategy followed by the recordi ng paraneters
of the alternate wite strategy or the higher
recordi ng speed for the s&€ond | ayer; and
recordi ng/ reproducing the data S on/froma nain data
area of the first or second |ayer based on the read

cerried ithor RaGiting. rremeEEersd &prcl fm 2Basic write

wherein the first and second control infornation are

R R e R B g TR A OB ne

control information are read in recorded order. 25. A

nail ¢ érayies we@eédiétgr@%@ MpgOfHd ShigherlTraiot®Easi Bpeed
first layer and a second | ayer; and contro

information | ocated at a particular area of the first
akrel obhe egendndl ayevervharsomaasrdinfotranteieing hehe data
first and/ or second layer including first and second

congrol informatign for the fir and, second | ayers. 2
LR R YRIRL SEERe IR b bE, drt TN, MG (RSP ndaver
48 paraneters for a basic wite strategy fol |l owed by

NSL IR0 N PBRIE Sordird BliSRalifHyrite strategy or

a

24, The method. of ¢laim 23, wherein the first and
second control information are recorded on the specific
area in sequential order and wherein in the reading step,
the first and second control information are read in

recorded order.

25. A multilayer recording medium comprising:

at least a first layer and a second layer; and

~control information located at a particular area of the

first and/or second layer, the control information on the
first and/or second layer including £irst and second
control information for the first and second layers

wherein the first control information having recording
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hi gher recording speed for the first layer is followed
by the second control information having the
recording 5 paraneters for the basic wite strategy
foll owed by the recording4ﬁéraneters of the alternate
wite strategy or the higher recording speed for the
second |l ayer. 26. The recording nediumof claim?2

TIEtEtEn JiO% et TDSFLT ot WEABOScBSRE CEGH: r diollowed by
information includes identification information to

;ﬁ%%%%§¥g\Jﬁé%ﬁﬁéﬂgisr5¥xgﬁ QQtQ@%QﬁEt%E§t%f %%%tegy or a

te strategy exist type of 't
alternate wite strategy. 15 27. The recordi ng nedi um
ohighairmr2eordiereispadie fopataretfanst Qadie iad tRsImadwed by
wite strategy are dependent on a recording speed
and/or the type of the wite strate 49 28. The
&86r dERG | GATSred] ailfprmaiienei aé@m ofthe herecording
flrst and second contr ol |nfornat|on i ncludes a | ayer

I h C dlun1of a|n125 rein in
 RaeRrelsral B LT PRatR Wi e SRS LR bV ene
|nfornation are recorded |n sequentlal order. 30. An

opbiceallihgC Yadidd i UST CORRI i=SitkEaltd efsitéWMatrategy or

the higher recording speed for the second layer.

26. The recording medium of claim 25, wherein each of the
first and second control information includes
identification information to identify whether the
recording parameters of the alternate write strategy

exist and a type of the alternate write strategy.

27. The recording medium of claim 26, wherein the
parameters for the alternate write strategy are dependent

on a recording speed and/or the type of the write

. strategy.
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10 recording |layers provided wth a recordabl e area
and a recording-disabled or prerecorded area
respectively, wherein controfginformation is
separately recorded within the prerecorded area per a
recording layer and is included in each recording

lay Of ﬁ%1 r%BEr& reggggﬁrm%éﬁegg#gh Q£p 1where1n each of

recordlng ayer ron desig

COTLESPPALNG EC%te%n@ PhEE RORBE N i, o Laver

nf ormat1on Fecting arecord beity, d
st rgf egy |nfornat|on accordlng to the correspondi ng
recording layer are witten wthin the contro
information. 20 25 50 31. The optical recording
medi um of claim 30, wherein the recording nediumis a

re dable B S T 0 t| al ecordln .
WE%%EH1O€EEIg%ﬁ?%%ugahgfg?%m gfh ) % E wheredn in the

recQrdakl & D\éer33 cHe ME 3989 fQla r%‘é%z%”%o%%&@l Nifformation

mul tilayer” recording nedium conprising step

r eadiaNge COULOl; 1l Eécﬁfe&‘i%%h?”oﬁ’éiéﬂ ten within a

managenent 10 area of e recordi ng nmedi um per
recording velocity and storing the contro
i nformati on, the control information

30. An optical recording medium comprising at least two
recording layers provided with a recordable area and a
recording-disabled or prerecorded area respectively,

wherein control information is separately recorded within
the prerecorded area per a recording laver and is included in
each recording layer of the éptical recording medium, and
wherein recording layer information designating the
corresponding recording layer, recording wvelocity information
directing a recording velocity, and write strategy information
according to the corresponding recording layer are written

within the control information.
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i ncluding recording |layer information, recording
velocity information, and wite strategy infornmation
for the corresponding recorgjng velocity recorded
within the 15 control information each; determ ning

- the recording velocity of the corresponding recording

| ayef balsr?ed %:i])ttlggl .Stroéceodrd!lecornqgscp% a;e%r ﬁ,lajél?]d W’i téﬂherein

i nformation, Tecording veIo%?ty I nfor mati o

st ralegy.l Lon. . rm,hg recqtding the
data on %h@iﬁ%{?%Fgggf%$gc%$ﬂ¥%%Egﬁg%gg%th8%%%

deci ded recording velocity. 25 51 34 An apparatus

for recording data on and reproducing data from an

optjcal mwgcording, rediym haying, af;. |east tw%irré rBé)aderwherein

recordi ng |layers, the apparatus conprising:
to wRadsconid ol LBSAIAAL gyfroma specific area of

the nulti-layer recording nedium wherein the nulti-
| ayer recording nediumincludes at |east a first |ayer
and a second |ayer, the control information is | ocated

at 350 aparpihenb@r a.ga ofdQyifilr stgangd/ or, .Secz%)nd multilayer
I rs

| ayer, and the control information on the
and/=ebr8 &P rl‘r@dli@M,ercomprising steps of:

reading control information written within a management
area of the recording medium per recording velocity and
storing the control information, the control information
including recording laver information, recording velocity
information, and write strategy information for the
corregponding recording velocity recorded within the
control information each;

determining the recording velocity of the corresponding
recording layer based on the stored recording layer
information, recording velocity  information, and write
strategy information; and

performing recofding the data on the multilayer recording

medium at the decided recording velocity.
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includes first and second control information for the

first and second | ayers and wherein the first contro

i nformati on having recording paraneters for a basic

wite 15 strategy fol |l owedy recording paraneters of

an alternate wite strategy or a higher recording

speed for the first layer is followed by the second
control information having the recording paraneters

for the basic wite strategy followed by the

rgcor di t 2..alt te w.it .
T3t eqn Lor MRS £x HEafany FAE8" Bt reprpipoing
| ayer; and a controller to record or reproduce the
dataaotirom BhoMpa icalniekotdtagahRditin the iy Sit Aeast two
second | ayer based on the read control information.

35. An apparatus for recording control information on
areFegdiapngaedsunthay PRganethgaspmpwd siagor di ng

| ayers, the 10 apparatus conprising: a control unit

for controlling control information for at least two
recording | ayers, the control information including
information units required to reproduce or record data
f&omalerofot RRaHEEBHEFRY FRELVILLLRE FRbAl WidARific area
units either being 15 arranged in order first

according to a recording | ayer and

of the multi-layer recording medium, wherein the wmulti-

layer recording medium includes at least a first layer
and a second layer, the control information is located at
a particular area of the first and/or second layer, and
the control information on the first and/or second laver
includes first and second control information for the
first and second layers and wherein the first control

information having recording parameters for a basic write

- strategy followed by recording parameters of an alternate

write strategy or a higher recording speed for the first
layer is followed by the second control information
having the recording parameters for the basic write

strategy followed by the recording parameters of  the
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second according to an increasing recordi ng speed
applicable to the recording |ayer, or being arranged
in order first according tog@a recording |ayer and
second according to a wite strategy information
applicable to the recording |layer; and 20 wherein the
control information is |located on a specific area of
the recordi ng medium 36. The apparatus of claim 35,

f ur g herGeRpr i,si ng: sacrfa‘égg{,d ge upj & fr&f f%COfg %ﬂlng speed

control information on t specific %area 6

receydichd BB o34y, The apparatus of claim 36,
wherein the recording unit comunicates with the

Conir@l)nt’z'fﬁltle\f' & AN SLar fcﬁcer%tducés tna8aatl®on or from a
apparatus of claim37, wherein e recording unit

CoOnpYinSesarA Hi&d OSP”EHEerfl‘i%?t rl | Lag,fshe 4 %Oft%ls%% on the
unit to wite the control ornmat 1 on accor |ng

t heree@NtbAE+dNA n@hrdft8 ogoNt rol unit.

35. An apparatus for recording control information on a
recording medium having at least two recording layers, the
apparatus compriging:

a control unit for controlling control information for at least
two recording layers, thé control information including
information units required to reproduce or record data from or
on the recording medium, the information units either being
arranged in order first according to a recording layver and
second according to an increasing recording speed applicable to
the recording layer, or being arranged in order first according
to a recording layer and second according to a write strategy
information applicable to the recording laver; and

wherein the control information is located on a specific area

of the recording medium.

36. The apparatus of claim 35, further comprising:
a recording unit for recording the control information on the

specific area of the recording medium.

-37. The apparatus of claim 36, wherein the recording unit

‘communicates with the control unit via an interface unit.
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38. The apparatus of claim 37, wherein the recording unit comprises
a microcomputer controlling the recording unit to write the control

information according to the controlling of the control unit.



