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Recordi ng Medi um Method of Configuring Contro

I nformati on Thereof, Recordi ng and/ or Reproducing
wORLFMI413Si Nng t he Sanme, and Apparat us Ther eof PeThR20@/001574

Field The present invention relates to a nethod of

recording control information on a recording nedi um

such as recordabl e opticaIJQisc havi ng at | east one

recording layer, and nore particularly, to a nethod in

whi ch record velocity information and wite strategy

paraneters are included in the disc contro

information. Also, this invention relates to a nethod

of recording or repeedY8ing MadpuRn or fromthe
recordi ng mediumusing the witing speed information

Background Art A high density _optical recording
mete EhPd kabvreREi g ingD Cant tplddPforRalirg FREDHFAT and
store high-definition video data, |arge anount program

d gt ordiithd) g /GeaReb¥oalidifg Ulé Ehéd U SInP Nthe Hifine,
Bl u-ray disc represents next -generation HD DVD
t echnol ogy. Technol qgi cal sgecif'catigns are now bei ng

establ i shed for PRE HPBRERCYEahddF P Zati on of the

Bl u-ray disc, including

Technical Field

The present invention relates to a method of recording control
information on a recording medium, such as recordable optical
disc having at least one recording layer, and more particularly,
to a method in which record velocity information and write
strategy parameters are included in the disc control
information. Also, this invention relates to a method of
recording or reproducing data on or from the recording medium

using the writing speed information

Background Art

A high density optical recording medium, known as HD-DVD, is
widely used to record and store high-definition video data,
large amount program data, and high-quality audio data and so
one. The Blu-ray disc represents next-generation HD-DVD

technology.
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standards are for the wite-once Blu-ray disc (BD W)
Meanwhi le, a rewitable Blu-ray disc, known as the
woOxespeeids BDRE and now bei ng di scussed, shoul dPO®KR2004/001574
conpati ble with BD-RE di scs expected to have higher
witing speeds, i.e., the 2xspeed BD-RE and beyond.
BD- WO speci fications for high recording velocity are
also in progress. Efficient”solutions for coping with
the high witing speed of a high-density optical_ disc
Technglogicgent | y ﬁE@@ég}C%ﬁmpﬁﬂwea@;ﬁe@iOﬁﬂl Qfinghsestablished for
establ i shed shoul d ensure nutual conpatibility.

the B13¢asuLeaaflialBYSALEGR ASEORH Oy L-1BG PEESENt including
i'nvention is directed to an optical disc contro
i nformati on recordi ng nethod that substantial|

stangipfsat Rronefst mbPE prEBitEne gee B39 atq’(%‘s afRP-Wo) .
di sadvant ages of the related art. An object of the

MeanWHi€SENta ir@fitdadl d B1LOrRYOME e, akABWAOMs Ot he ecer el BD-
di sc control information as specified information

corresponding tqQ a plurali f. recordi ng _vel oci t,i es,
RE By ALNOTERY LAGUREFBol BauCoria: PORSRELPRE HCa. | P-RE
the disc control information so that the recording and

discd epkpdyebag tof Bavephigakdi saitdngbespesdor nedebasette 2x-
on prerecorded disc information. Another object of the

Speegrggg_tEingggtiggyéngo pTﬁHLﬂ? asgg%f%ications for high
recording velocity are also in progress. Efficient solutions
for coping with the high writing speed of a high-density
optical disc are urgently needed, and the specifications

established should ensure mutual compatibility.

Disclosure of Invention

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

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

information so that the recording and reproducing of an optical
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structure for configuring disc control information.
Anot her object of the present invention is to provide
wa 20stonoids of recording, in a specific area of RBAT/KR2004/001574
optical disc, disc control information corresponding
to a plurality of recording velocities, by which
information for specific rggording vel ocities per
recording layer is recorded in a specific sequence, to
provi de nmutual compatibility between _|ike:-based_discs.
disc gt hee BBFéerMef HREHr é%n?rfeﬁ%ﬁﬁi%ﬁ% dE5¢ oL pfQRmate on
a recording and reproduci ng nethod and appar at us
Anotﬂefier&gjectbyof\htﬁe ez cddt arfamrhen eereedpesvand a data
reproduced from an optical disc u5|ng prerecorded disc
contrql |nfornat|on Addltlonal s, objects,
struchifr s EQFuFBBLPUFABY; AV Rt FORCTRY |1rﬁa"lej°“§“%et HBrth in
part in the description which follows and in part wl|
AnotHec OB aappaiferihd pidiaae haweng iendiirarys skiddiden d heethod
art upon exani nation of the follow ng or may be
| earned frompractice of the invention. The ctives
of TERATAENEr  ddvaft AR TN hBSPRVET | B 1P BT eBtFFed dise
and attained by the structure partlcularly poi nt ed out
cont#dl thefsrmdtien descrégbomiirandcel ai muredeal asf weddording
as the appended draw ngs. To ‘achi eve these objects and
t.her advanta%ﬁ cﬁnd.i

ve1001t1es, intormation for specific recording
velocities per recording layer is recorded in a specific

sequence, to provide mutual compatibility between like-based

discs.

Another object of the present invention 1is to provide a
recording and reproducing method and apparatus thereof, by
which user data can be recorded on and reproduced from an
optical disc using prerecorded disc control information.

Additional advantages, objects, and features of the invention
will be set forth in part in the description which follows and
in part will become apparent to those having ordinary skill in
the art upon examination of the following or 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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accordance with the purpose of the invention, as
enbodi ed and broadly descri bed herein, a data
werousmbue according to the present invention POTIKRies/001574
a recording speed information including a first
i nformati on indicating a maxi numrecordi ng speed, a
second i nformation indicathng a mnimum recording
speed, a third information™ ndicating a predeterm ned
recording speed different fromthe maxi rumor mninum -
To arbtevei rgrefree®bi@sdsa Rodr tPERH or nAEYIHEIFRE cat PRY a 17
basi ¢ recordi ng speed. |In another aspect of the
accorBLRSENt 1 ERVERL QRhrgdieL WY | G | DEvEhSTo ONh§ Obmbodied and
I nformati on within a managenent area of an optica
disc, a method of recording the disc control .
broadlif e IGTf ReFRiBpt iaca‘ﬁagftﬁ sELrHEFHERs 3FeTSHDg ofo the
recording a plurality of recording speed infornation
presedRd arRutabhty iotiwkkeke $fr alk@r@Sngespeelidvelinformation
associ ated with correspondi ng recordi ng speeds w thin
. the disc contraql information wherein one_of .the .
inclugdesr i n§lEpeed HERFBAIALP oI R EHES ¢ r BRSUTHY SFseFding
informati on. In another aspect of the present

speed,NVENtd&¥bn@ HBEBEHA6E ohechidi di: idef aaommanimphi cadcording
recordi ng nediumincludes the step of recording a

speed i .nformati on _on_a, i fi : .
speed,pa third ig%ormatgonalﬁgggéé{ggaﬁgg%égeéé¥%lned recording

speed different from the maximum or minimum recording speed,
and a fourth information indicating a basic recording speed.

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

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

optical recording medium, wherein the speed information
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optical recording nedium wherein the speed

i nformati onconprises a first information indicating a
waoanisroom3s ecor di ng speed, a second i nfornmati onPCT/KR2004/001574

i ndicating a m nimumrecording speed, a third

information indicating a predeterm ned recordi ng speed

different fromthe nmaxi mum_or m ni num recordi ng speed,

and a fourth information indicating a basic recording

speed. In_another aspect of the present invention, a

comprigefodaot £ Eter ditdgriediosd uenAgCBt RS oh/MaBRYh recording
optical recording nediumincludes the steps of reading

speed® SReesk i Or NBlFRRatEBM ai S@ecd iy akeamOhitll® recording
optical recording nmedi um wherein the speed information
conprises a first information indicating a nmaxi rum ,

speedegoridig SHEEHTRICBCOHAL FRF bRFtat | BFET TR1Gy Sreording
m ni mum recordi ng speed, a third informtion

speed Ndli 8l arppRdener Maathune coF dnagiaprededivkiengntspeed,
fromthe maxi mum or m ni mum recordi ng speed, and a
. fourth infarmation indicati ng a hasic recor%%p spee
and. s P LAEAPAL AR oG R TR aPa i T TR TBpEres
recordi ng nmedi um based on the read speed i nfornmation.
In antdret haepaspecdf oftHde gyeasent iinvention, aa wmethod of
recordi ng nedi um havi ng a recordi ng speed i nformati on

is characterized in that the recordin d . .
recoy REREOCSREr F§68 §7WiTFSE i3k oor%qiag‘gerieencﬁ T Jregtivm

maxi mum r ecordi ng speed, a second information
includes the steps of reading a speed information from a

specific area of the optical recording medium wherein the speed
information comprises a first information indicating a maximum
recording speed, a second information indicating a minimum
recording speed, a third information indicating a predetermined
recording speed different from the maximum or minimum recording
speed, and a fourth information indicating a basic recording
speed and recording data on a main data area of the optical
recording medium based on the read speed information.

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

indicating a predetermined recording speed different from the
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i ndicating a m nimumrecording speed, a third
information indicating a predeterm ned recordi ng speed
wdizbds@moerss from t hemaxi mum or m ni num r ecor di NGCTKR2004/001574

and a fourth information indicating a basic recording

speed. I n another aspect of the present invention, an

optical disc includes at I%ast one recording | ayer

provided with a recordabl earea and a

recordi ng-di sabl ed or prerecorded area, wherein disc
maximgont ool MGt | eiecosddapar esd: record8d wi thin t REurth

prerecorded area per the recording layer and wherein a
inforﬁ%gﬁ.g !E.Md??a{fﬁ?rg'ﬂ‘egs@ex%dr@i%ﬂb‘e@ﬂ.a_nd a

plfurality of wite strategies associated wth

correspondi ng recordi ng speeds are recorded within {h%,
In anpitdterconePerti eforiit | BRSSERE WR&EEtAoBne Bt PRELICAL dAisc

recordi ng speed information is a basic recodi ng speed

inclubBEor nRt i Ofbadin akid here@SReOHg Of 146r prggeiitded with a
i nvention, an optical disc recording nethod includes

the steps of if an optical disc having at |east qn
recorPBRRdiaREd AR 7o FERUSUNS T SLERRLYI OF GEREFGPTOC area,

information witten within a managenent area of the
whereQR! iGalc dicy@Nd infrdhBe iba SiorepupRlteldl iteccaided within

recording speed information and wite strategies

the PRaBsURHNSH] Aon Breqere: emdihd °T8L e "hRP o HHiErein a
plurality of recording speed information and a plurality of
write strategies associated with corresponding recording speeds
are recorded within the disc control information, and wherein
one of the recording speed information is a basic recoding
speed information.

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

recording speed to be applied to each section of the optical

disc by referring to a plurality of the stored speed



10

15

20

area of the disc control information each, deciding
the recording speed to be applied to each section of
woheosgptizsal disc by referring to a plurality sCTHKR2004/001574

stored speedinformation and the wite strategi es, and

performng a recording at the decided recordi ng speed.

I n anot her aspect of the present invention, an optical

di sc record pl ayback apparatus includes a control unit

delivering a recording command and a record playback
inforgpationeceP®ing the r e¥EidENgSEERFREES t héPfecRftorming a

pl ayback unit performng a recording in a manner of

recorti®adi 0g ghécdéeﬂaéglréégf&ﬂﬁﬁi Rdgcorded within a
managenent area of an optica isc, deciding a

recordi ng speed for perform ng .the recordi ng copman ,
In apprherpeePert &featly PESAFRY 4OVERTHTR r ead”gr apﬁ%@af disc

speed i nformation, a mnimum recording speed
recordN RN, éﬁaa*i%%iu% rneeondndaspesd ronf amiet idel,ivering a
prédeterm ned speed information different fromthe
maxi mum or i ni recordi speed information at__.
recorTuRg: | CHREEES wiKe &1 rRBEY 1PLE] RRCE hehar r BSpoRGIHg the
recordi ng speed, and perform ng the recording using
recordd@gW idoamshiat egyefl | tetogdt helagsaced wetor dexforming a
speed. It is to be understood that both the foregoing

recor enegﬁgp?ggcg%ﬁﬁ#gp g?d Eéghféél‘ﬁys%g QSEQLEEd information

recorded within a management area of an optical disc, deciding
a recording speed for performing the recording command on a
specific area by reading a maximum recording speed information,
a minimum recording speed information, a basic recording speed
information, a predetermined speed information different from
the maximum or minimum recording speed information at least,
and a write strategy fitting the corresponding recording speed,
and performing the recording using the write strategy fitting
the decided recording speed.

It is to Dbe understood that both the foregoing general
description and the following detailed description of the
present invention are exemplary and explanatory and are
intended to provide further explanation of the invention as

claimed.
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present invention are exenplary and expl anatory and
are intended to provide further explanation of the
wOonvesrn#iss as cl ai med. Bri ef Description of DraRCngR2003¢001574
acconmpanyi ng drawi ngs, which are included to provide a
further understanding of the invention and are
i ncorporated in and constityte a part of this
application, illustrate enbodi ment (s) of the
i nvention and together with the description serve to
Brief Qsssiniptienpoiftn®rpwangs the invention. In the
drawings : FIG 1 is a diagramof a single-layer disc

The aPRbhpallent0 dh&sIgsentniByetioninkl ed 1t Aprovide a
di agram of a dual -l ayer disc applicable to the present

invention; FIG 3 is a diagramof a nanagenent area )
Furthge reindRistt ashitic|OF rtks et ioh 3 Rie ebpcorporated in

invention is recorded, in which a format of recording

and thendtseutdf omMatpHR: | Nod CRHABSPAWHNGAT®RM | S illustrate
schematically shown; FIGS. 4A to 4C are diagrans of
di sc information _recorded according to a first ,

embodisAY (fEnt BF t Hd'Sr edBREMFHORNt PR, FIEESERA anyisR  the
are diagrans of a disc recording method

description serve to explain the principle of the invention.

In the drawings:

FIG. 1 is a diagram of a single-layer disc applicable to the
present invention;

FIG. 2 is a diagram of a dual-layer disc applicable to the
present invention;

FIG. 3 i1s 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 is schematically shown;

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

FIGS. 5A and 5B are diagrams of a disc recording method
according to the first embodiment of the present invention;
FIGS. 6A to 6C are diagrams of recording disc information
according to a second embodiment of the present invention;

FIGS. 7A to 7D are diagrams of recording disc information
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according to the first enbodi nent of the present
invention; FIGS. 6A to 6C are diagrans of recording
wdi2ews/0onf38r mat i on according to a second enbodi FEMKR2004/001574
the present invention; FIGS. 7A to 7D are diagrans of
recording disc informationaccording to a third
enbodi nent of the present invention; and FIG 8 is a
bl ock di agram of an optical” disc recordi ng and
reproduci ng apparatus using disc control information-
accorgdogr diong tiritdee srasimentnveht Fom. PRI Ipgyion; and
Carrying Qut the Invention Reference will now be nade
rre. | § detall pigckheiRieheal red sabedivirats @fsd heepbeaenl and
i nvention, exanples of which are illustrated in the
acconpanyi ng draw ngs. Werever possible, the sanme .
repra@icd en CEPR I EFs %%1119 bjelst?séiPn(tPﬁ‘ﬁu Tigtet W fHERFELRI
to refer to the same or like parts. A Blu-ray disc is
to tﬂkaﬁggsggta@neégapbﬁ_of an optical disc according to
thé present invention. Yet, the concept of the present
i nvention, characterized in an optical disc having its
di sc control information recorded thereon, is
applicable to DvD-RAM DVD-RW DVD+RW DVD-R, DVD+R
Best MyieSifdid @arsyeigdoaesthél thesghidhe term nol ogy used
herein is well known for the nost part, sone terns

Referheanvc% b%v%‘llch%so%n ki:}/e t hrr?acfg)pl:i!ncan étasiliCh ttohatthe preferred

embodiments of the present invention, examples of which are
illustrated in the accompanying drawings. Wherever possible,
the same reference numbers will be used throughout the drawings
to refer to the same or like parts.

A Blu-ray disc is taken as an example of an optical disc
according to the present invention. Yet, the concept of the
present invention, characterized in an optical disc having its
disc control information recorded thereon, is applicable to
DVD-RAM, DVD-RW, DVD+RW, DVD-R, DVD+R, and similar such discs.

Although the terminology used herein is well known for the most
part, some terms have been chosen by the applicant, 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
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the present invention should be understood with the
i ntended neani ngs of the term nol ogy as used by the
wappisiooass. For exanple, the "disc control infeCmaR2003/001574

of a disc is recorded in a specified area, i.e., a

recordabl e area of the disc or aprerecorded area

(sonetines known as an enbossed areamanuf acturer, in

whi ch manufacturer data i s Pecorded and where no

further recording is possible) , and includes
prer&avirledat | areanec és8ue yLlnes thlénp‘wlaybacﬁsof aafecor gégpossed

di sc. Disc control |nfornat|on is called "disc

areaﬂé& %%%@hk%? G fch Nbghabbenrke @a%af&%sd&%%orded and
technol ogy but is typlcally referred to as "physica
format information" for DVD-RAM DVI DVD+RW_ DVD-

whereandi®VDERrERSEs. MeeREalingt skoul Bopelapphr entanfihatlrtq;éldes
techni cal background of the present invention is

1nfor¢r%.l¥’lldry ABpLicab) e fbe Physi GalayhRlcwat of nf0r PBELRAed disc.
Moreover, the di'sc information according to the

pr esent |nvent|on is recorded as an unspeci fi ed unlt N
Disc grontfek mtf etk hl fragabectoliAt&8d, 1PEPTBRAMBRE, DI

a first or ' second information . FIGS. 1 and 2

in d#didisigmat e s he1st kGt uaesef epthealody sasutccns dingpianlly
the present invention, in which any recordable optica

di sc may be appljcable to the pres i nventi_qn. .
referred toyas "pﬁ%glcéi ormat informa 1on' or 6¥b—§HM% DVD-

RW, DVD+RW, DVD-R, and DVD+R discs. Hence, it should be
apparent that the technical background of the present invention
is equally applicable to physical format information.

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

FIGS. 1 and 2 illustrate the structure of optical discs
according to the present invention, in which any recordable
optical disc may be applicable to the present invention. The
recordable disc may be, for example, a rewritable optical disc
or a write-once optical disc.

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

area on an inner circumference area of an optical disc, whereas
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recordabl e disc may be, for exanple, a rewitable
optical disc or a wite-once optical disc. Referring
woOaQodslo®#133, illustrating an optical disc havi nBCOm&R2004/001574

recording |layer, a lead-in area is provided as a
managenent area on an inner circunference area of an
optical disc, whereasa qugfout area is provided as a
managenent area on an outer circunference area of the
optical disc. In the inner circunference area, a

a leagreutregveaels ey igind &5 ewd t APIROFHLFER2E YRRy outer
area are provided separately. In BD-RE and BD WO

circuﬂ@g?gﬂgﬁgyarége gee-epgeor dedianea iggseal | edrhhetReC inner
ar ea, ere permanent information and control data is
_ recorded, and disc information is recorded in the P|C

circuafezenpedaredar éa PgeTﬁﬁﬁpﬁéﬁ%faﬁeﬁsépddéiarQWEétﬁmL?e(Or
user data is recorded and i nner and outer spare areas

writelSAcand :084 MW Ghr-Rrids eskpdirdthel v epl ;e eBBARE Ohnth@D-WOo
data of a defecti've area. In the case of a BD-WD di sc,

a tenporary defect nanagenent,6 area (T i rovi ded
technpdpayec 58 REST FECPTRIRT oAr et &° ocaalé&% fpf)rrcog‘j"gr?&’al‘"here
managenent. The TDMA is unnecessary in the case of

permaﬁ@nBE 1H &5Sna tWdnC hafitaveoat €61 r @gpandingredeaded, and disc
desi gnated as reserved. The present invention intends

_ to provide a nmethod ,of recording disc jnformation (D
inforg PR 160 MBI dretion” HeqUFFad fordate ared 18 hage

up of a user data area where user data is recorded and inner
and outer spare- areas ISA and OSA, which are used in the
replacement of the data of a defective area. In the case of a
BD-WO disc, a temporary defect management area (TDMA) 1is
provided for recording information of a defect and for general
management. The TDMA is unnecessary in the case of BD-RE discs,
which have a corresponding area designated as reserved.

The present invention intends to provide a method of recording
disc information (DI) as disc control information required for
recording and/or reproducing of a disc in a pre-recorded or
recordable are. It is apparent that a recording method in the
pre-record area is differently applied to each kind of disc.
In the case of BD-RE and BD-WO discs, the pre-recorded area is
the PIC area recorded using a bi-phased high-frequency

modulated signal reproduced according to a specific playback
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recordi ng and/or reproducing of a disc in a
pre-recorded or recordable are. It is apparent that a
woeowsrodisg method in the pre-record area is di PEemERIII4H001574

applied to each kind of disc. In the case of BD RE and

BD- WO di scs, the pre-recorded area is the PIC area

recorded using a bi-phase i gh-frequency nodul at ed

signal reproduced according to a specific

pl aybacknet hod, to acquire the disc information. FIG
method, i | f@stacsudgreantbpt idEC di sErfREAFHG Pral recor di ng

| ayers, in which an inner circunference area of the

FIG. giEilngﬁratggagﬁiBp@fcéﬂfiféﬁ KA ith 1 ayRIordiayenayers,
) corresponding to a | eadout of a second recording

. | ayer (Layer 1) . In this case, one PIC area is .
in whicdy pdled NG re S0 CHMEEKENFBaBTPR Rhd th8adis6Gtr Nafeds 1e2d-1n
and the sane disc information is recorded in each PIC

of a ¥ Edst FL&GoRaihd Ushyat esnay&t G preartespdideiy to a lead-
according to the present invention. In configuring the

disc information of the PIC area of BD- RE, or BD- WO
out qff &, SERRNAi APRDRT R of WYY zﬁ?Yerlgne %?uggé?,cgﬁi’ one

clusters constitute one fragnment as one upper record

PIC a_lal‘éiat i sa@ﬂ‘ofvii)ﬂédf £ 20888h Sofakiee Upeddiei Pl &ndrlesad-lhac areas,
information is recorded in a front head cluster of a

first fragment LFO . The disc inf ti ' I [
and thg; GPEEAHEF RBEBFERREET aybrt SFRFIRE ot v ELSCrey™"

permtted by the
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
ig one cluster, 544 clusters constitute one fragment as one
upper record unit, and five fragments make up the PIC area.
Disc information is recorded in a front head cluster of a first
fragment IF0. The disc information is plurally recorded per
recording layer and recording velocity permitted by the
corresponding optical disc. One disc information includes 112
bytes, sometimes referred to as a DI frame. To cope with a
loss of disc information, the same contents of the disc
information are repeatedly recorded in each front head cluster
of the remainder of the fragments.

Information representing the corresponding recording layer,

information representing recording velocity, and write strategy
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correspondi ng optical disc. One disc information
i ncludes 112 bytes, sonetines referred to as a D
wones®o418® cope with a | oss of disc informti ORCTIKR2004/001574

sanme contents of the disc information are repeatedly

recorded in each front head cluster of the remainder

of the fragnents. Informatign representing the

correspondi ng recordi ng Iaggr, i nformati on

representing recording velocity, and wite ,
inforyatdragyicetrsesrpPndangor Fesporlitng FESOrRéNPecdifdiosgty are

velocity are included in each disc information. Such
incldd¥0r mali Qudis Whidd z266 flPnhe¢8AhdI NG Gidh I epi QGG IGn  is

the optical disc, to provide optiml recording power

__per_recording |ayer and per recaordin veIocL&y. Tge

utiligese iRf JrIRATDHIDF 2hfe ﬁﬁlﬁ%céiﬁ’tc%nﬁve%??or?ﬁtsl al disc, to

characterized in providing specific recording velocity
providd ObPBIhON SeRReulied Rowdie gesc rbrassec Bigs Wahtie per

strategy information, and nore specifically, in

provi di ng specific recording velocity supported for
recordidly MEIHCEtg | ayer and associated wite strategy

information via a specified method for discs having a
The &4 alhtyrdtcI@Cosli fige | pyesent Thevepetdd | Ls characterized

configuration of the disc information is for a Blu-ray

di sc,, which di ' L on,
in p ekl speg? iclgégér {ﬁgnée oé§¥§|9g£g%$§¥kég ghpported

by the disc and associated write strategy information, and more
gspecifically, in providing specific recording velocity
supported for each recording layer and associated write
strategy information via a specified method for discs having a
plurality of recording layers.

The specific configuration of the 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
digc information of the same recording layer as one information,
i.e., without repeating any common information, the write
strategy configuration may differ per recording velocity.

In addition to a method of recording specific parameters of the
write strategy, a medium property of an optical disc 1is

generally modified by applying a laser beam to a recording
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disc. - Specifically, the recording D volune for a
Blu-ray disc is 112 bytes or equivalent. By
woaosoass ng the disc informati on of the sane PeTmRINIYO1574

| ayer as one information, i.e., wthout repeating any

conmon information, the wite strategy configuration

may differ per recording v {ocity. In addition to a

nmet hod of recording speciff paraneters of the wite

strategy, a medium property of an optical disc is
layergéheraPly vivadidf irlr P dppl viPREEPTAsERCHedRY o alo do so,

recordi ngl ayer thereof via a pickup to perform

the 1LEEQ QEQQ*sTQi§9a§ost£Qﬁgil@$?fe&%ﬂrg; %icﬁd&l) st RegAtion

recordi ng power) and duration shoul e det ernm ned.

Such information associated with recording is |, .
shoulgendeal IGeteafEredd t o &3 | LELOEPaLegy (%ﬁsomated with
paraneters for achieving a specific "wite strategy. "
recorE{lig??- Ad- YotV 194 &reBelrkbastiat @sa hirist egbosiampnt (Ws)

pff he present |3%ent|on of recording disc contro
information,_ in ich various recarding velocities to
parangseEswith RFBRSEpR8d® aFREGr eﬁyqﬁﬁﬁ)%%ﬁ§%F§¥b&ding
velocity group to be recorded. The first enbodi nent of
rIGs.t hey preesen AventsoniTelaies d o afiecor dinbgdimehbdodf the
disc information coping with high speed, a nethod of

recordi ng data qn an optjcal .disc, and t-he.lik d .
presenty e“b‘é‘?‘%t’rjc?ﬁ arol%y, e #%vgﬁﬁggecocff%r ]tﬁéalff’%"“%gg?%g i
wth a

which various recording velocities to cope with high speed are
grouped into one recording velocity group to be recorded.

The first embodiment of the present invention relates to a
recording method of disc information coping with high speed, a
method of recording data on an optical disc, and the like, and
more particularly, to an advantageous method in coping with a
constant angular velocity (CAV) system applicable to a high-
speed disc. The present invention is not limited, however, to
a CAV sgystem.

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

circumference. Accordingly, if, for example, the recording on
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constant angul ar velocity (CAV) systemapplicable to a
hi ghspeed di sc. The present invention is not |imted,
waaoses13st o a CAV system I n the CAV system BCUKR2004801574

rotated at a constant speed such that the disc's inner
and outer circunferences each have a rotationa
vel ocity corresponding to the length of the applied
radi us. For a Blu-ray di sc >t he vel ocity of the outer
circunference is about 2.4 tines greater than that of

the imeey npércenfersrnes enedngAccer @Agl systigm for pexippmed at
the recording onthe inner circunference using a CAV

1x-spet &I | £ RRISR MR Al ey SPERY I erPiciP8borldi®g has to

outer circunference recording has to be perfornmed at
about 2. 4x-speed or 9.6x-speed, respectively, and

be pepfoEred| §t abeUtspedd-EBEEAdIYY DrPtTiPsterrespectively,
ci rcunference neans that the inner circunference

and dERUAENG has ekacBeeBe-EerFBINgt cRDOME SutSX-cSP@@fference
In other "words, adoption of the CAV systemrequires a
velocity differential between the disc's jinner and

meansytigratei ridifhf evBiies, CEFEHAT A optiSrarFedor diary to  be
velocity and wite strategy nust be selected for

perfdee diNGReEoRdisRg sheetihe appbtkabl Cofise ddsgii®n.of the
Mor eover, such information should be -provided as

S RS R R
inner and outer circumferences, so that an optimal recording
velocity and write strategy must be selected for recording
according to the applicable disc location. Moreover, such
information should be provided as specified disc information to
utilize the optimal recording velocity and write strategy (WS)

in a corresponding system.

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

For instance, the information is recorded in a fifth byte (i.e.,
the "DI frame sequence number in DI block," which can be
represented as 00h, O01lh, 02h, 03h, 04h, 05h, 06h, or 07h) of

the disc information, where a fifth byte of 00h or 07h
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in a correspondi ng system FIG 4A shows one
enbodi nent of recording disc information by an optica
wdi2eus/000135r ol according to the present inventi 8QT/KR2004/001574
which a disc information structure is schematically
illustrated. Referring to FIG 4A, each disc
i nformati on sequence is dgﬁ;rnined by a sequence
nunber and is recorded usihg one byte. For instance,
the information is recorded in a fifth byte (i.e., the
indicapesf ran€igefuente Fiaiter | rdbic BI@QEmatigh c FesRRChdvely -
represented as 00h, 01h, 02h, 03h, 04h, 05h, 06h, or
f id5SC e OLRRLI Ol yher gta btk d€idiing the
m arg%@eol? %ﬁﬁd?cat%@ga i rst O%rgl\lg'i ght h diyscb] s 7
i nformation, respectively. |In another ani ng,, the
sequepgee Qle. fhe FiRChyHIEPT ilﬂ’Flngcatrhebgeé?ggﬁnggft? hgean not
di sc informati on can be defined to mean not only the
only %%%U@&f;e@l‘éte 0 ARARR 12l alR @0 rdddg i abotiellyciiny in
a specitic recording |layer. For instance, 00h' neans
I x speed dis¢ information of, a first recording_ | ayer

a SPeCOERC FESASSIRTSHEKE: di SO PR TARIGn GI0% SEesiig % speed
recording |ayer, and the |like. Mreover, in a specific
disc aepomidthidh tbe @i sEitdd oraBbira@ingr degedi ng 0di'ocnegns 1x

i nformation designated by the corresponding disc
speedrgfggaghggrgggigﬁi%% %irgéggﬁd(@%kd¥£¥d¥3f%}é%fhgnd the
like.

Moreover, in a specific area within the disc information,
recording velocity information designated by the corresponding
disc information and write strategy (WS) coping with the
corresponding recording velocity are written in a previously
promised specific location. For instance, the recording
velocity information of the corresponding disc information is
written in N8~ (N+4)®P bytes and the write strategy (WS) coping
with the corresponding recording velocity is written in
ME.111%" bytes.

Specifically, the present invention is characterized in
providing disc information coping with high recording velocity,
the recording velocity information and write strategy (WS) are

written for each of a plurality of recording velocity

information, namely, an optimal recording velocity Vnom, a
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correspondi ng recording velocity are witten in a
previously prom sed specific location. For instance,
woheosreeiss di ng vel ocity information of the PCT/KR2004/001574

corresponding disc information is witten in Nth~

(N+4)th bytes and the wite strategy (Ws) coping with

the correspondi ng recording_velocity is witten in

Mh~l1Ith bytes. Specifica?? the present invention

is characterized in prOV|d|ng di sc informati on coping
maximgnt h KegRrddesr di HgleelBti t yVmeKe récor BLRNVE| odigGPTrding

information and wite strategy (W5) are witten for
velod@GNvafind BhH" ahi § ¥t OFnESLA LA el 1 Qﬁ:{/tv)él'd&:fl@.wmlh@n

namely, an opti nal recordlng vel ocity "Vhom amaxi mum

recordi ng velocity Vmax, m ni mum r ecor di ng v(%$0|t
At OQEHmalan§Q%?ﬁ@ﬁP§rnﬁ@ﬂ@?étYeco?%?ngb%%%%0|?%pQﬁ ng pispeed

opti mal recording velocity, the basic recordi ng speed
informafrQMBti HNwt- S e | t &g anBagibasiceoreGandist@esPentherally

generally starts at 2x- speed in a high-speed disc.

plicabl e recordl eed i pcr.eases, so does the
Start@as‘?g P GRS %Ibeé‘d eri{}rﬁi?“@sor diffy B o"aclgmr}}/“c""ble

i nformati on associ at ed mnth maxi mum recordi ng velocity

recor@iRld GpRleRl AvicaeaBeEeSONEbEY tthe dSi swrddda@ing speed.
n1n|nun1record|ng velocity i nformati on associ at ed

w th recordin eed fou by .di_vi
At maximum recor 1n veloc ylnfor%hggokheaggéélated with

maximum recording velocity applicable by a corresponding disc
is written. At minimum recording velocity, information
associated with recording speed found by dividing the maximum
recording velocity applicable by the corresponding disc by
‘2.4 is written. At intermediate recording velocity,
information associated with  recording speed found Dby
multiplying the minimum recording velocity by ‘1.7’ is written.
A relation of determining recording velocity values of the
maximum, minimum, and intermediate recording velocities is
decided for convenience of explanation by considering a radius
ratio between inner and outer circumferences of BD applicable
to the present invention. It is apparent that such a relation
can be variably applied to other kinds of discs and that the
recording velocity values can be set to different wvalues

according to disc characteristics despite the same BD.
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recordi ng velocity applicable by the correspondi ng
disc by 2.4" is witten. At internediate recording
woebwmosngs | nfornmati on associ ated with recordi RgTAR2eW@/001574
found by multiplying the m nimumrecording velocity by
1.7 is witten. Arelation of determ ning recording
vel ocity val ues of the maxjgum m ninum and
internmedi ate recording velocCities is decided for
conveni ence of explanation by considering a radius
Relatiagi o Bét weelths nnepPlaHiRbut eFeep¥eind ef Yof (pspeed) ,
applicable to the present invention. It is apparent
the bBAL sughogmieliahi ofs canrrrudiiablucapabiiedih o Lder disc
kinds of discs and that the recording velocity val ues
. can be set to_different values according to disc
inforgRkigBteri st BESHBEPPHY t he-Rane B HT | nd™ ¥y T e 3nd
opti mal recording velocity (2x speed) , the sane
intermdlcabret | 88cbBA T eabbytigsorgied baf€aebndigc determined
information. Preferably, the maxi mum m ninum and
internmedi ate recording velocities are differently,
acCOTgAgr f1Pn e BELAMG TEEOT ST TR (e R SEiy bY
val ue applicable by the correspondi ng di sc
the dotr@cpeihidang MbeeoYRformdtisnable to set up the
i nternmedi ate recording velocities plurally. The

resent _inventiqn is characterized i.n_havi t least ..
Moreiéﬁg'infErﬁEﬂi?bgereE%r&Fﬁ@ 98I6:€?y}nﬁgﬁ@8a93?e recording
velocities plurally. The present invention is characterized in
having at least one intermediate recording velocity. Hence, at

least four recording velocity information are included in one

disc information. The more the recording velocity information

exist, the more advantageous it becomes for the system
operation. Hence, by utilizing a recordable area within disc
information to the maximum, many 1intermediate recording

velocity information are preferably provided thereto.

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

for example.
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| east four recording velocity information are included
in one disc informati on. The nore the recording
woebwmosngsi nf or mati on exi st, the nore advant ageouA&R2004/001574
becones for the system operation. Hence, by utilizing
a recordable area within disc information to the
maxi mum nmany intermediate1 ecording velocity
information are preferably provided thereto. FIG 4B
shows a specific recording nethod for disc information
Threehavikagda pl @fal | ¥gcefdpes re¥oldrheieRl ofPE) as optimal
i nformati on according to the present invention |like
recoﬂafﬁg‘Q%lddlﬂy“(Whé%ﬁp_hQLQ&ﬂﬁtEQBokaiﬂglRkﬁ%dﬂ%&'ﬂvmax),
mal Nt ai ning conpatibility with | xspeed BD- RE di sC
i nformati on under discussion _and in which there exists._ .
and BT cF AL RERT r BBLPELHY VEMER! t FrPN B S ont ] 072 ~35
exanpl e . Three kinds of recording velocities such as
byteLPlhERENr eg0idi NG AehReibr (MEFdindTXIOTUR I'eEQdsti dinined
velocity (Vmax) , and m ni numrecordi ng velocity
(Vmn) are witten in 32nd~35th bytes w thin disc
Ge AR IO Sa RO e SR PEd SR R R SRR offiS) for
Wite power information as wite strategy (W5) for
each @chf the-d tBedKi sfisredord®icns drdipaialieed tiesrd®rded in

recorded in 48th~71st bytes. A start time of a wite

o B BRI IRl R R 0 L AR s
strategy (WS) coping with each of the three kinds of recording
velocities is recorded in 76°"~84"" bytes. A start time of an
erase pulse as another write strategy (WS) coping with each of
the three kinds of recording velocities is recorded in 89%"~97®"
bytes.

In addition to the basic three kinds of recording velocities
Vnom, Vmax, and Vmin, the present invention further records at
least one information associated with the intermediate
recording velocity Vint, which is recorded using a reserved
area within disc information. For instance, the intermediate
recording velocity is recorded in 19 byte according to a
predetermined definition, write power information is recorded
as write strategy (WS) coping with the intermediate recording

velocity in total 8-bytes of 20%8~23%™ bytes and 44"~47"" bytes,

a start time of a write pulse as another write strategy (WS)
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velocities is recorded in 76th~84th bytes. A start
time of an erase pulse as another wite strategy (W5
woapisrg4msst h each of the three kinds of recor dPay/KR2004/001574
velocities is recorded in 89th~97th bytes . In
addition to the basic three kinds of recording
vel ocities Vhom Vmax, and_Ym n, the present invention
further records at |east ofi information associated
with the internediate recording velocity Vint, which
copiris withr dde ushhgraedéses vedrareradiid Walefkey is recorded
i nformati on. For instance, the internediate recording
in o¥®l.QGhty LsrLgcorded hn hh byigeacmor ghnGkdfsed pulse as
predetermned definition, wite power information is
recorded as wite strategy (W5) coping wth the
anotheft emddicat 6tFaE60Y| néW§g| oEPPYNE N YHER| Byt ERtegmediate
20t h~23rd bytes and 44th~47th bytes, a start tine of a
recorMide viedlbeergsianetherausi 1€ sizELegy=( Whreapi ng with
theinternediate recording velocity is recorded in
99t h~101st bytes,_ and a start tine of an, erase pulﬁg
As explakpthettwiife THHHYGY (VYT IP with fhelturality of
internedi ate recording velocity is recorded in
inte AN EOAMdrddies; VRlnExAledl red iihtdmiddoregddgrecorded,
description, if a plurality of internediate recording
velocities are intended.to beﬁéecorded i nf ormati on

L0 ORGSR CAflot Har i nPEPBGF at eRFEEBraT Ry  -ocording

velocity can be recorded in a reserved area within disc
information as well.

FIG. 4C schematically shows disc information recorded in case
of recording the disc information of FIG. 4A, and more
particularly, in case of a dual layer having two recording
layers. The same principle can be applied to a single layer
having one recording layer.

For instance, when an optical disc needs three different
recording velocity information per recording layer, six disc
information corresponding to each recording velocity are
required. Each disc information allocates to record a sequence
number, recording velocity information corresponding to the
sequence number, and a write strategy (WS) in a predetermined
area.

For instance, if recording velocities to be represented are 1x-
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velocity can be recorded in a reserved area within
disc information as well . FIG 4C schematically shows
wdi2ees/0onf3sr mat i on recorded in case of recordi NBCTHR2004/001574

disc information of FIG 4A, and nore particularly, in
case of a dual l|ayer having two recording |ayers. The
sane principle can be apph%gd to a single |ayer having

one recording | ayer. For tance, when an optica

disc needs three different recording velocity

speedj nesr gReedN It Grewmratichg | abierst si SCRE | #Gr ftFdndisc
correspondi ng to each recording velocity are required.

1nforﬁ§%0ﬂ' ﬁ\gahnftgrem%itl's‘?:n A OGSt OrdLCORE &ig8EURESrding

recording velocity information correspondlng

to the sequence, nunber, and a wite strategy V%?
layerpr eBeg ek fidC at BEOTTRIFL O st % b, SRFST S lﬁ’& matlon of

velocities to be represented are | xspeed, 2x-speed,

the 13“4x§%n§ﬂ§@91a§b&sbndsﬁa§na s@fdehBé rgudlbsE of ‘00h’. The
informati on nean the disc information for the first

recording layer. The 1st disc info natlon S ed
corregpediRfor RECPEAIBE t FE RS tec g"FayRr ﬁhaaﬁggya are

sequence nunber of 00h' . The correspondlng recordi ng
recor¥@hoCiity and pMdtieustikat ebriled eQacdedonn awhereby the

previously prom sed | ocation, whereby the

recording velocity information is recorded in N~ (N+4)®" bytes
and the write strategy is recorded in MP~111"" bytes.

The 2™ disc information is 2x speed disc information of the 1°°
recording layer and has a sequence number of '01h’. The
corresponding recording velocity and write strategy are
recorded in a previously promised location like the 1%t disc
information. The third disc information is 6x speed disc
information of the 1% recording layer and has a sequence
number of ‘02h’. The corresponding recording velocity and
write strategy are recorded in a previously promised location
like the 1°% or 2™ disc information.

Meanwhile, 4% to 6" disc information mean disc information for
2™ recording layer. The 4™ disc information is 1x speed disc
information of the 2™ recording layer and has a sequence

number of ‘03h’. The 5% disc information is 2x speed disc

information of the 2™ recording layer and has a sequence
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o ‘ﬁéh to 6fh di, %dlnggrnatlon are recorda% |gfthe sa

recording velocity information is recorded in
Nt h~(N+4) th bytes and the wite strategy is recorded
woOonodstoo4351 t h bytes. The 2nd di sc i nformati on PET/AR2004/001574
speed disc information of the 1st recording |ayer and
has a sequence nunber of |01h' . The corresponding
recordi ng velocity and mwiEQ strategy are recorded in
a previously prom sed | ocation Iike the 1st disc
information. The third disc information is 6x speed .
numbeyy s@f | hpdRhat iBre of t HésEst Aaferaipfgonayier afd Spesdg disc
sequence nunber of [02h'. The correspondi ng recordi ng
infoMRAOGdd Y ANALME | tzﬁ"dStfeﬂicﬁQﬁr@r e166e0r dggii M a sequence
previously prom sed |ocationlike the 1st or 2nd discC
- _information. Meanwhile, 4th tqo 6th disc information
numbgip g Pidi $B5Rnf or nER® o FFEESPREEBT0or BRFRF I Ber VeTRE LAYy and
disc information is Ix speed disc information of the
writézngtfﬁﬁé‘%ﬁi BY leay®r cMdchas4t sesueric elidTheif fmatdidh are
. The 5th disc information is 2x speed disc

i pformation of the 2nd recording | ayer and has a
reco@%ﬁ%éﬁbéﬁﬁhﬁgwﬁb O§AH1°-The 6th disc information is

6x speed disc information of the 2nd recording | ayer

The AltkthasmisoEREANE b ereelntO3RAventhencohows pONAFNGS. 4A
recording velocity and wite strategy of each of the

taking an examp recogging a

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

For instance, in case that four kinds of recording wvelocity
information are required, the disc information are needed four
times more than those of the above-described embodiment of the
present invention. Yet, the PIC area, as shown in FIG. 3, is
an area sufficient for recording a multitude of 112-bytes disc
information therein so that sufficiently large amount of disc
information can be recorded therein if necessary. Hence, if

one write strategy (WS) is recorded within the disc information,

it is advantageous in allocating more areas for recording
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The first enbodi ment of the present invention shown in
FIGS. 4A to 4C is described by taking an exanpl e of
woeswrding a plurality of the recording vel oci PET/KR2004/001574
i nformati on and per recording velocity wite
strategies (W5) within one disc information. |If
necessary, one wite strategy (W5), associated wth
speci fic recording velocity information, may be
recorded in one disc information, and the renai nder
intermedbaided i n anottreromflisy i nfurlnstiitah thegeliinst ance, in
case that four kinds of recording velocity information

on th?F%oE%QHE ?dﬁttq% 6%%i%mEOEBHEE%Br€r%nﬁ%%%ﬁ@iﬁﬁubommonly
i mes nore than those of the above -described

enbodi ment of the present invention. Yet, the PIC
recordeda inascatfowdipf FRECTBatipy &% FUFUfIREPERRLIY once
recording a multitude of 112 -bytes disc infornmation

and thergldhpo that rsubfhciam | yehar ggcopping ofeldity write
I nformatT on can be recorded therein if necessary.
Hence, if one wite strategy (W5) is recorded wthin
strategéedi selVnformation, it is advantageous in allocating
nore areas for recordinginternedi ate recordi ng

rFIc. VEd Ooghtly #hereiss. Lkt Aeageshsaf bt dedqrasighleetlood of
record informati on commonly recorded in each disc

informati on as common i nformation once and to .change
PerfOF@lpgcé%dr@ﬁérﬁéﬁgréHerPné*V@Fﬁgitalﬁfitﬁgcordlng o the

first embodiment of the present invention. FIG. 5A relates to
a case of using one intermediate recording velocity, and FIG.
5B shows an example of using at least two intermediate
recording velocities.

Namely, once an optical disc 1is loaded in an optical
record/playback unit, write strategies respectively associated
with maximum recording velocity (Vmax), minimum recording
velocity (Vmin), and intermediate recording velocity (Vinﬁ) are
read out as disc control information within the optical disc.

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

inner circumference area, respectively, to perform a recording
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strategies only. FIG 5A and FIG 5B are diagrans of a
recordi ng nethod of perform ng a recording on an
wopbisoaki3di sc according to the first enbodi menPCOKR20E/001574
present invention. FIG 5A relates to a case of using
one intermedi ate recording velocity, and FIG 5B shows
an exanple of using at least two internediate
recordi ng velocities . hbﬁ%%y, once an optical disc is
| oaded in an optical record/playback unit, wite
therestr atligisesmeaspe thiatel yheaassocseawding t hifaxipgipgormed by
recording velocity (Vmax) , mnimmrecording velocity
: , |t j q8 i i | Bt i n ate
S N e e e R e S e
optical disc. A recordable area between _an inner

fl

(WS) eissoarpErdnyd thndhen CORreFPORAEdf EFEREEINY VRLPGLFYyto 2
di vided into three sections. The maxi mum recordi ng

speci¥ekOSk-bY  (WHB¥E: th8l PEEYRAIRS Of i Ndbe P drmdd/Mue) adjust
and 1 nternmedi ate recording velocity (Vint) are applied
~to an outer circunference area, an internediate area,
writeap@vah i WAkEScPRESRT BFBHE &7¥h, thSedpdttively, to
perform a recordi ngthereon. This neans that the

For 1RGYAd0 15 Penbringd P¥applyhdgvaloappyoppbatieable by a
recording velocity and wite strategy (W) associ at ed

with the correspondj ng recqrdi ng vel,oci , .
disc is 6x-speed, dféc in ormagaon a socig EhywaghaGX speed is

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

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

recording velocities are recorded within disc information. A



10

15

20

specific area, where the recording will be perforned,
to adjust wite power, wite pulse timng, and the
wOi2bs/00H3s | nstance, if a maxi mum recordi ng vePOTIKR2004/001574
applicable by a disc is bx -speed, disc information
associated with 6x speed is read out . In case that
the maxi mum recording velocity (Vmax) is 6x-speed,
2.5x-speed for a mnimmr %ording velocity (Vmax/2.4)
and 4. 25x speed for an internediate recording velocity
recorddblV¥mampaared racorpletcal t hi @ishel 9l wertiurlohnetibifegs into
well as wite strategies for the respective recording
i L1 . <A d/ pl a it p eS| ;
A L
(W5), which will be applied to a specific area where a
velogid¢desdi WgtWinl Bésper iofatHatifer epyCePabl YAt o Maximum
qui ckly cope with the wite strategy (W) in
recoxfa%rn:‘goyé'l@;@ikge (VRERT dbiE Afiniden CALESEPONI POl ¥ A3, affhin)
to reduce probability of error occurrence using the
‘optimal recording velocity. FIG 5B schematically

are oippdded nEPhodR of OHERT orTH Gy SFERERdI AFSBN AR o[t cdinneT
disc in case that a plurality of internediate

circUnfedticRy WBIRCH t RS RIR ikRa9r dedoM tidEctnSC a  recording
i nformati on. Arecordable area of an optical disc is

virtually divided into a plurality of ,sectjon \
theregpn .4 naﬁ%eirnt(ﬁrn}e@é&tﬁ n@rga ot ' tRe Caize” 184153 ¢ed Vinto

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

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

optical disc according to a third embodiment of the present



10

15

20

velocities within disc information except Vhom
Maxi mum recordi ng velocity (Vmax) and m ni num

woeowsrodinsg vel ocity (Vmin) are applied to an OBCEKR2004/001574
circunference area and an inner circunference area,
respectively, to performa recording thereon. An
internmedi ate area of the disc is divided into areas as
many as the nunber of the %%t i nternmedi ate recording
velocities to apply the internedi ate recording

invengeéboci t ies Wiieh ~ &/ iige t helrfernatdPect | FRACtIRGs, 1s
the corresponding recording is perfornmed on the

schengXngg¥a{fféstﬁﬁﬂ&f, an optimal recording velocity to

e correspondi ng section is determ ned, whereby the
recording is enabled using the determ ned w.ite

Refergingt gy KMBE) Por BhESEHCRESp&idi srFHedt BRd lPEREPAEHGR 18
velocity. FIGs. 6Ato 6Cillustrate a second

decid%@b%?igegE QEntbenprssent ahdverd | @refs gl Rpglicice is
control |ngornat|on, in which recording velocity

_ information indicating a corresponding recordin .
writtes) §ui flyPykE-a WPT t BReEfREeyyt r??ﬁﬁé%ﬁﬁQé}QQJ#ﬂﬁ?rmatlon
recording velocity are recorded within each disc
is rdd¥RIdmtioNsto waRe widhihi ghe speed. iREGrméAishpwahdok is
exanpl e of recording disc information of an optica
di sc_according to a third. enbodi t of the _. .
namechy SSEnChRRN: FORLHTF WHERE die inf O AR, orfteld and is

structure is
briefly represented by ‘00h, 01h, 02h,..". Namely, the

information of the 5% byte is defined in a following manner.
First of all, if the information of the 5th byte is ‘00h’,

8"  disc

‘Odh’ means 1°% disc information. ‘07h! means
information.

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

bytes within the disc information, and recording velocity

information for 2™ recording layer Layerl is recorded in M™
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schematically illustrated. Referring to FIG 6A a
sequence of each disc information is decided by a
weeosmaessnunber, and the correspondi ng sequeneeTiKR2004/001574
witten by 1-byte. For instance, the corresponding
information is recorded in 5th byte within the disc

!nfornation, which is naned D | frame sequence nunber
in DI block' field and is %rlefly represented by | 00h,
01h, 02h,...". Nanely, the information of the 5th byte

and [4+16Fi Amdtdsn witbinowihey nedies . infemeaiphony | 1T Fh?hélsc
information of the 5th byte is OCh', 00h' neans 1st

has ad%i gﬂ%f% 'o%heoﬁﬁzeﬂﬁ?nﬁwﬁfPmdb§Eeén595”EEtoﬁo hero’

Cificlaréa wt disc information, each
recordlng velocity information allowed by a disc is ,
valuer egrfesdnt kepdly Bowpekinge Bﬁtdﬂéfﬁéep§céﬁ&gadﬁﬁgaVelOClty
previously prom sed specific location within the disc

inforhAEOEABLEQN - 50f reRSt 3ReRe iduch GRY NESPeRER NG (Wi L™ byte,
needs four different récording velocity iInformation

er recording | ayer, 4-bits_are al].ocat d t
N+2)red%1/ft(ﬁ:ngmﬂel%§1@| ykgaghe AL HPRYL LB ‘if‘qceépeco use.

information for the first recording |ayer (Layer 0) is
Theref8eel defel RebothiAgdvéNstity Eytesspdiidiing ttee idisseequence

i nformati on, and recordi ng vel ocity
number, as shown in FIG. 6A, is recorded in a previously
promised specific location, whereby it is facilitated to
confirm the recording velocity information possessed by the
corresponding disc information. Moreover, the remaining bytes,
e.g., 44%.111"" bytes, are utilized to record write power,
write parameters, and the like in detail.
FIG. 6B schematically shows disc information recorded in case
of representing the recording velocity information like FIG. 6A,
and more particularly, in case of a single layer. If an optical
disc requires four kinds of different recording velocity
information, four disc information corresponding to each
recording velocity are needed. Each of the disc information is
recorded by allocating 4-bits to a sequence number and 4-bits
to recording velocity corresponding to the sequence number.

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

speed, 2x speed, 4x speed, and 8x speed, respectively, 1%% disc
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information for 2nd recording |ayer Layerl is recorded
in Mhand (Mtl)th bytes within the disc infornmation.
woORodshe4idssc has a single layer, the Mh and ( RETKR2004/001574
bytes are set to 'zero' value. If at least four kinds
of different recording velocity information are
requi red, bytes such as Nth byte, (N+tl)th byte,
(N+2)th byte, and the like are additionally all ocated
to use. Therefore, the recording velocity ,
inforoatiespohdisng & 0 $ePIWUenCEIHRATH ePOr BRSRIRAKNT ntE GPOR
6A, is recorded in a previously prom sed specific
to ré éE%PKL ahepeby ibnbsnd acidddratied t 9ee88{ty myhe 0001b’
recording velocity information posSessed by the
correspondi ng disc information. Mreover, the
indicpbhaniiig SByeds, 26. GLsCAATFOrMRLACRY 8S, 2are WERCr, BYmPer
to record wite power, wite paraneters, and the like
correbgoﬂaﬁﬁ | £ Fl G116B ssheaptdsaht Yaskewsedbstding recording
Informalion recorded in case of representing the
recording velocity information |like FI Gy 6A and re, .
velocphit iyl 899300 nikdterbind ¢¥n§PEFayet . =&n gt on
disc requires four kinds of different recording
has &ekaghb¥cknfimRid afbrdifordisey i fdormahl Orto represent a
‘ correspondi ng to each recording velocity are needed.

corregiohahel 12 SLaCaAT OB 5. Lo60 Se el o0l e,
vel ocity corresponding to the sequence nunber.

and 4" disc information has a sequence number corresponding to
'03h’ to represent a corresponding recording velocity by
'1000b’ indicating 8x speed. In doing so, each recording
velocity is represented by binary information. Hence, if 4-bits
each is allocated, a maximum applicable recording velocity
(represented by ‘1111b’) will be 15x speed. If the maximum
applicable recording velocity exceeds 16x speed, at least 5-
bits each should be allocated.

Since the single layer is shown in FIG. 6B, M™ and (M+1)®P
bytes representing recording velocity information for 2nd
recording layer Layerl are set to ‘zero’ to be handled as
unused information.

FIG. 6C schematically shows disc information recorded in case

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

and more particularly, in case of a dual layer. If an optical
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For instance, if recording velocities to be
represented are | x speed, 2x speed, 4x speed, and 8x
weoepesdo43espect i vel y, 1st discinformati on has BCT/KR2004/001574

sequence nunber corresponding to OOh' to represent a

correspondi ng recording velocity by |10001b" indicating

I x speed, 2nd disc information has a sequence nunber

corresponding to | 01h' to:¥%present a correspondi ng

recording velocity by LO010b' indicating 2x speed, 3rd
disc diegpuimdsor fetironkbads a afequeticiE ananber 1eeOEEdPENdVRGOCItY

to '02h' to represent a corresponding recording
infor%gi;?&llt ytg’é/a]‘glgg ¢ 1 gl cating bt 13peedrRdAbing 86 each

i nfof nht ron has sequence nunber corresponding to

O03h' to represent a correspondin recording,velocitX ,
recorBynd0vebocihyi auei ﬁgegﬁdspgéﬁh Pg &bpengiss, ivgdepmation 1s

recording velocity is represented by binary
recoragfip%gataﬂlql%ca'ﬂ%?@e% itk hid sz egghudéscdl hagBéedand 4-bits

maxi num appl 1 cabl’e recording velocCity (represented by

[1111b") will be 15x speed. If the naxinun1app|i%gble
to recerdiiPnyelerbey t ORRRIMUIITEK th&d§ SeAUERSSt MBTOBT t s

each should be allocated. Since the single layer is

For i%@‘%%cier,‘ ElfGreQ_%rd%@] %Qo@%ﬁébhtbyw reppeesfntingre 1x
recording velocity information for 2nd recording | ayer

Layerl are set to zero' to be handl ed as .
speedi,néécr FREEENn. 4X speed, and 8x speed, respeg lfxsrggy, 15 disc

information has a sequence number corresponding to ‘00h’ to
represent a corresponding recording velocity by '0001b’
indicating 1x speed, 2™ disc information has a sequence number
corresponding to ‘'0l1h’ to represent a corresponding recording
velocity by '0010b’ indicating 2x speed, 3* disc information
has a sequence number corresponding to ‘02h’ to represent a
corresponding recording velocity by '0100b’ indicating 4x speed,
and 4™ disc information has a sequence number corresponding to
'03h’ to represent a corresponding recording velocity by
'1000b’ indicating 8x speed. The 1°° to 4*™ disc information are
information for the 1% recording layer (Layer0) and are
recorded in N'® and (N+1)°®P bytes of disc information, and 4-
bits represent each recording velocity by binary information.

Likewise, recording velocity information can be represented for

2™ recording layer in the same manner, which is recorded in MR
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FIG 6C schematically shows disc information recorded
in case of representing the recording velocity
wonbwrooesson |i ke FIG 6A, and nore parti cul ar PgT/KR2004/001574
case of a dual layer. If an opticaldisc requires four
kinds of different recording velocity - information,
total eight disc information corresponding to each
recordi ng velocity are neetfed. Each of the disc
information is recorded by allocating 4-bits to a
and ©@RquEhceyimmbeNamaty 4- Bi't s tdigecor dRfgryabéenrty has a
correspondi ng to the sequence nunber. For instance, if
recordj el ociti : r ese d ang | XrSpeesent a
Sequeﬁggspggﬁ%e%k §%§é§$%§%ghg§}sgg%d, ?ggpectively,ﬁﬁst
disc informati on has a sequence nunber corresponding
correspoBhhgt vecePl @ NTe LORHIY e8horANP 1 devtidiatgng 1x speed,
vel ocity by 0001b' indicating |Ix speed, 2nd disc
60 d%%%orfﬁgdfM39¥3%.ah§§QQ§n§€qﬁHﬁP§rrﬁﬁﬂkﬁﬁP@Bﬁt@@p&ﬁding to
' to represent a corresponding recording velocity
by 0010b' indicating 2x speed,. 3rd disc j.nformation
'05h’'hagoa SERHEREBL nuRheFOEBRFRIPGHE ng3Y fElocity by
represent a correspondi ng recording velocity by A OCb
voo10u7di Gakk B t4xgSPeRd, spadast h7eh s@iigy orifidraiathias ahas a
sequence nunbér corresponding to 03h' to represent a
correspondi ng recording velocity by 1000b indicatinlqt
sequeces pgdibethe FQFLEBPALHLRF scEPnf ordPEt | ont@r e FEPEERE
information for the 1st recording |ayer (Layer0Q) and
corrédnding recording velocity by '0100b’ indicating 4x speed,

a

and 8% disc information has a sequence number corresponding to
‘07h’ to represent a corresponding recording velocity by
'1000b’ indicating 8x speed.

Tn the second embodiment, write strategy for write power, write
parameters, and the like fitting each recording velocity is
recorded in a rest area within the disc information as well as
the recording velocity information. Hence, within one disc
information, a sequence number of the corresponding disc
information, recording velocity information represented by the
corresponding disc information, write strategy (WS) coping with
the corresponding recording velocity, and the like are recorded
respectively.

Besides, in representing the recording velocity information

like the second embodiment, 5% byte information is previously
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recorded in Nth and (Ntl)th bytes of disc information,
and 4 - bits represent each recording velocity by
woioarop4i3af or mati on. Li kewi se, recordi ng vel ocPCY/KR2004/001574
i nformati on can be represented for 2nd recordi ng | ayer
in the sane manner, which is recorded in M hand
(Mt )th bytes. Nanely, StS%ﬂisc i nformati on has a
sequence nunber corresponding to 04h' to represent a
correspondi ng recording velocity by 0001b’ indicating
defined spead, 6td di s¥e@Fbrdmat i PCPding seyekpeE-hunder that
corresponding to / '0O5h' to represent a correspondi ng
recordthif %PLQCY@ 0¢hE¥ Yt £OA108" rbpdi-gaki g R%" spaed.) °7f hy™,
ISC intormati on has a sequence nunber correspondi ng
to 106h' to represent a corresponding recording
and (Mefloci toytiep GPOGPRELAMI ¢hti ng 4x speed, and 8th disc
i nformati on has a sequence nunber corresponding to
For MOANdD rapreseptedisQEliespendhag rtaaer diong’'veddCsty byte
by v1000b' indicating 8x speed. In the second
. enbodi nent, wite strategy for, ite _power, et e .
inforggtirst SeenSandlt h%p??‘i%e%fl?f:t i%&ﬁ"g&@ﬁlp&&fd%g recording
velocity is recorded in a rest area within the disc
layed/NfHdBELON ag7Mel brastt heytecondongavebocneiins ‘8x speed
i nformati on. Hence, within one disc information, a

seqguence nunber of t;he correspondi n i sc .
disc f%formation of Th recording aéééi. Four bits are

allocated to each of the N, (N+1)%*, M™®, and (M+1)®™ bytes so
that an accurate recording velocity value is recorded as
'0001b’ (1x speed) or ‘0100b’ (8x speed). Thus, it is
reconfirmed that the corresponding disc information is 1x- or
8x-gspeed.

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

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

applicable per recording layer, total thirty-two disc
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information, recording velocity information
represented by the correspondi ng disc informtion,
wonpes@ositss at egy (W5) coping with the correspon#CmgR2004/001574
recording velocity, and the |ike are recorded
respectively. Besides, in representing the recording
velocity information |ike é?e second enbodi nent, 5th
byte information is previouslydefined as a specific
recording velocity so that recording velocity |
informatdpiat PoA | Bee@edr ded & n mr%cqrcéfﬂ%lé)&fkfﬁclﬁw hunitpgshould
(Mtl)th bytes to confirmit. For instance, it is
searchl eVhOUH M 1d&f | Bedct hats D+ 1n Sthobutengnfes madHiery- two
means | x speed disc information of 1st recording
| ayer' and that 07h' of 5th pyte informtion ans 8x . _.
wheneygae @ dived Yenf 8F ndthon 6 Contir St ididy Feyerthe ERGEitic
bits are allocated to each of the Nth , (N+l)th , Mh
recordl@g( M bt-hahit R8160nd hapedd BECIESda] S @iatali NnGhe present
velocity value is recorded as 0001b' (Ix speed) or
_ a 0" (8x speed). Thus t is reconf.irmed fhat th%.
1nven§6PPespH%diﬁgaH? ST matPon GeSOEANG, gyt @RpLicable
FIGS. 7A to 7D are diagranms of recording disc
writindf OEpeéH on rafeaaiadiing 't oandt hivatoantiedi neayeof irdfwrmation
present invention, in which applicable recording speed

. _information.,is re . . . .
existing in a gllsc’ w%.%lhgreld cfl%c information to enable a disc

information search by a specified method using the recorded
information.

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

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

selecting to record one write strategy (WS) for a specific
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cope with high speed. In order to acquire disc
i nformati on associated with a specific witing speed
woho@mosss ended specific recording |ayer from BCT/KR2004/001574
plurality of existing disc information, the entire
disc information should be read to take a lot of tine.
For instance, if there are four recording layers and
eight witing speed applié%%le per recording |ayer,
total thirty-two discinformation are needed. A .
writingcomded aybdck wracishoul d zeeansinghe ektys% dide  disc
information ambunting to thirty-two whenever a val ue
infor‘qgtigﬁ, di sc i f o mLbeRrfofutde spaai fie r eﬁ@(ﬁﬁid{@i with
l'layer and witing speed is needed. Hence, the present
invention is characterized in recording
convengesecappl i cable witing speed i nformation' and
‘recording |layer information existing in a disc
A metMdd e di st difiogmaiian {erenabt foR dicserinhgr M@t i ®nthird
search by a specified nethod using the recorded

information. Nanely, the 'disc-applicabl itin .
emboddpeBy OAf &hﬁatpwgfgn RS nﬁé’ | ﬁg}@?aiﬁﬂ%r f%{t igf(?ﬁ erring
existing in a disc' are identically recorded within
to rIeachvdi g6 vpfeEMbiDewd N common and a sequence of a
plurality of disc information is decided using these

i nformati on, there ili [ i [ .
FIG. 7A shows a schemg iéa% lr1'.1¥: &%ggotfo glcsqgl E_lelfg!t’.‘l%gtlon for

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

Referring to FIG. 7A, a sequence for disc information each is
decided by a sequence number and is recorded by 1l-byte. For
instance, the information i1s recorded in 5" byte within disc
information, is named ‘DI frame sequence number in DI block’
field, and is briefly represented by ‘'00h, 01h, 02h, ..".
Namely, if the information of the 5" byte is ‘00h’, it means
1% disc information. If the'information of the 5™ byte is
'07h’, it means 8" disc information. A meaning of the sequence
of the 5™ byte will be decided by N and L*" bytes that will be
explained later.

Writing speed information applicable by a corresponding disc is
recorded in a specific area (N*! byte) within disc information

which is named ‘Writing speed flag’ field. For instance,
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information related to the specific recording |ayer
and witing speed to be searched. Moreover, one wite
woeno@tiegs (W5) is recorded within each disc i nPOTHKER20@001574

and identification information for identifying a kind

or type of the corresponding wite strategy (W) is

separately recorded, where a record pl ayback

apparatus (FIG 8) is facilitated to use the wite

strategy (W5). Mreover, by selecting to record _one
whetherit @ stapsecddii qQ WSjrfteman sprssd cva%ti ngiepked kimdsy ©of

specific recording layer in disc information, a disc
108N er; L£an e preyvE dad, Wikl cop¥enlsss®ing Adisc is

wrltlﬁgt h%o%&%#grécor dlp%gldi sc i %i/or mat i on accordi ng %o a
third enbodi ment of the present invention is expl ai ne% "
repreggnteder?y ng 103 tFl €8ch7ALR o TAS aSAME| | hge FIRYingy L-Pyte

shows a schematic structure of disc information for

alloc8¥Rhai RinagedoTet Reeheaf,,reger didih dilss | aéeinddi oBhat the
according to a third énbodi nent of the present

invention. Referring to FIG  7A, g.segxenc(e for gi ag if a
correpRPBAARTI YE1EARH FPCEEcTdedCby 2RPs&GlENEe \FHRBEF

is recorded by 1-byte. For instance, the information
bit vSlULcosdedhpn 5hh didiean bhit® Birscthad othat i@yrdsponding

named DI franme sequence nunber in D bl ock'
writing speed is applicable (supported) if the bit value is
‘1b’ . Hence, each of the bits b0~b7 within 1-byte becomes flag
information indicating presence or non-presence of
applicability of a specific writing speed.
For instance, if 1x speed is applicable by a corresponding disc
only, ‘0000 0001’ is written in N*® byte. If all of the eight
kinds of writing speeds are applicable, ‘1111 1111’ is written
in the N** byte.
In the above explanation, 1x and 2x speeds utilized by every
disc almost are previously decided to be adopted. Yet, writing
speeds decided by specification can be used as the rest writing
speeds from 3™ writing speed. For instance, it is possible to
gset 3%, afh gth  gth 9th - gnd 8™ writing speeds (37 x, 40 x,
5t x, 6™ x, 7R x, 8™ X) to 5%, 6x, 8x, 12x, 1l4x, and 16x

speeds, respectively.

Hence, if the corresponding disc allows the writing speeds up



field, and is briefly represented by 00h, 01h, 02h,
. " Nanely, if the information of the 5th byte is
wOQ@is/0041i38 neans 1st disc information. |If the PCT/KR2004/001574

information of the 5th byte is 07h', it neans 8th disc

i nformati on. A nmeani ng of the sequence of the 5th byte

w Il be decided by Nth and Lth bytes that will be

expl ained later. Witing éﬁ%ed i nformati on applicabl e

by a corresponding disc is recorded in a specific area,
to tHe\t A bywedtinig hepedidsc itnf orwisltl oewhVERE Q0 ndifed 'Writing

"Witing speed flag' field. For instance, whether a
speed®REGLTLCo¥bs LD PEOOf & dhie KdidLlondiky Bisc allows

speeds i s applicable by the corresponding disc is

repre%ented_by 1-bit each in the sane area having .
not thepy3€ amligéavedngsst dee: Nagely, V¥ielpg hEPEEfi nefriting

that the corresponding witing speed is not applicable
speed( SEPROT ted)h ool a1Bhipval ue it OB11bWe@Nt iNGdIFS G the

that The corresponding witing speed is applicable

_ (supported) if the bit value is |l b . Hence, eacgh, of

‘Writgng BPesdb§lpg’ witRiA 116yHEPEECBAES PF8gSFhf SPmatPon the

i ndi cating presence or non-presence of applicability
corre@boRdSRECLblEr Whi £ 5 NEhSREE the RUL ittstanwe, Hendey Speewans

IS applicable by a corresponding disc only, 0000 0001

is witten in Nth byte. If all of the eight .
that lower bits are not get to ‘0b’ despite ‘ %h of upper bits.

Meanwhile, recording layer information indicating the number of
recording layer(s) existing within the corresponding disc is
recorded in another specific area (L*® byte) within the disc
information, which is named ‘Number of Recording Layer’ field.
For instance, a value meaning the number of the recording
layer(s) can be represented by a binary number in the same area
having 1-byte allocated thereto. In case that the recording
layer is the single layer inm FIG. 1, ‘0000 0001’ is written in
the L' byte. In case that the recording layer is the dual
layer in FIG. 2, ‘0000 0010’ is written in the L*® byte. In
case that four recording layers exist, ‘0000 0100’ is written
in the L*" byte.

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

layers, 4-bits within the L byte are enough to represent
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kinds of witing speeds are applicable, IIll 1111" is
witten in the Nth byte. In the above expl anation, 1IXx
wansarispeeds utilized by every disc al most aPET/KR2004/001574
previously decided to be adopted. Yet, witing speeds
deci ded by specification can be used as the rest
witing speeds from 3rd mwiéing speed. For instance,
it is possible to set 3rd,”4th, 5th , 6th, 7th, and
8th witing speeds (3rd X, 4th X, 5th X, 6th X,
total7fhExXeengrecording Hyewk, 8kinigsce rfx,  did 26x In such a
speeds, respectively. Hence, if the corresponding disc
case,al LoWs; & he Wi LihiRg SREEASURLO the 14t hinFbihagispeathn be
it will be"witten as "Witing speed flag = 0000
. 1111b" . Yet, if the corresponding disc allows not the
writtgpd ipr Fhengesheatrduts THE St PIMGHS Ay SPESH, *Wi ti ng
speed flag = 0000 1011b' is not allowed. Nanmely, in
MoredvRe " WaehicRgispeednf hagorhbhelién Ebruppentbfysngre &ehd of
to I'b', the corresponding |ower bits should be set to
o II'b" . Hence, it nean hat | qwer_ hipt re npt set.to .
write Hraiad t b’ TOPOURBEr 161 15 - MehWRUGE CEoParREeR 1P
| ayer information indicating the nunber of recording
anotHedy edpdS)f i@Xi StdAg (MY byred)hewetiies phadidigedi Sef disnation,
recorded in another specific area (Lth byte) within
, .the disc informatjon, which is named  .N er of
whlchRé@op&pﬁ& Ly§é e ?Fgéaggy thé) f&pe fléfgq

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

also possible to apply one specified write strategy (WS) type
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For instance, a val ue neaning the nunber of the
recording |layer (s) can be represented by a binary
wauanis@o4i3n t he sanme area having 1-byte all ocat edT/KR2004/001574
thereto. In case that the recording layer is the
single layer in FIG 1, 0000 0001' is witten in the
Lth byte. In case that the recording |layer is the dual
layer in FIG 2, 0000 00T is witten in the Lth
byte. In case that four recording |layers exist,_ '0000
in 1x0k@@ed <limd timfprimmtties, Lt h Wykd Sifce FHRFEERFontis be
put og}itheI nunber of the currently considered
r r i:$.1.C tecomdiNndin a
suppof e e T B e D e ot to
representtotal fifteen recording |ayers (in case of
mandafpry| mgnnern such a case, it is apparent that other
valid information can be witten in the rest area
And, @%émﬁfatéﬁsﬂﬂgié%¥7dwgﬁ?ciﬂwﬁ@YEécofﬁ@@tiﬁiQakﬁﬁﬁs ways .
;\r}\;;)rrratl 03 go_r [ Ptﬂt”‘lyl Egba kind of wite strategy
5) recorded in, ~[11th bytes is witten in_anothe
As asgaésriikecames (MIbyt pnRithrH afe gh_E i%rm%t?%%e,é'
which is named 'Wite Strategy (W) Type' field.
writiNgMb¥ed, N it Be, dussci rRbEN Mkl @e10f ashecdieseptroperties of
i nvention, one wite strategy (W5) is recorded for a
specific witing speed andbinyspea%l fi %eé?co'ﬁg'n@%,l ayer - .e

recorgd@dt heé aWert e 1§t r &OBGY P fec

a

accurate system is requested. And, the various write strategies
(WS) are explained as follows for example.

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

Pth~111"" bytes within the disc information.
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optionally selected fromvarious kinds of specified
wite strategy types by a disc manufacturer. Hence, if
woherspossespondi ng disc information is a firstPCYMR2004/001574

wite strategy Ws-1, v0000 0001' is witten in the Mh

byte. If the corresponding disc information is a

second type wite strategy, Ws-2, 10000 0010" is

witten in the Mh byte. Aﬁ%, substantial wite

strategy (W) is recorded in Pth~lIlth bytes. Yet, .the
From subgitent i al abeve wenamiesyy (WB)iting shesdedsdeqmasign” of

value interoperating with the decided wite strategy

the NMBL t¥Perd e Mbedydtmg Theyuki tarsinategy’ (B6) the LR
type'via the Mh byte is optionally recordable in
every disc information. And, it is_also possible to

byte, appley BRECEPedilRvEdhr iaRPB A RgYFEVE) &y pEFrogRizes how

speed disc information, which is expected to be

many SEPHOT tBfEdPnLvRLY ERCOEd Wil @MbACkhappasttespdifd g 8Hisc.
in a mandatory manner . And, the wite strategy (W5)

can be recorded _in various, ways. A S di b
Namely, gy HERSFFi 68 BRE FSSE Hihet Shddt oA g tound by

speed, i.e., disc RPM as well as nedium properties of
multipbeGendi Be hppel chbl&onsi tigdpea fragited: diente, namber of
nore accurate systemis requested. And, the various

w.ite strategies (W5 ar i . -
recoré}gﬁpﬂéyers .g As he) pre%e%)éplfrlwneen 1%51'1 f%l);l)ij\g’s f 8he write

strategy (WS) for a specific writing speed and a specific
recording layer, the type and number of the write strategy (Ws)
may not be taken into consideration in deciding the number of
disc information.

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

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

For example, by knowing that four writing speeds applicable by
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First of all, there is a systemhaving a wite pul se

smaller by '"1' than a recording mark size (n) forned
wono@/essr di ng | ayer medi um whi ch nay be cal Ped/KR20M)001574

W5 . Secondly, there is a systemhaving a wite pul se

having a size amobunting to a half of the recording

mark size (n), which may be called n/2 W5 . Besides,

new wite strategi es (W5 keep bei ng devel oped.

Regarding the different kinds or types of wite

a distrexégtedf(VWB)e WHerbitter e B%i SO00Re Yk} oudndrifhat two

strategy (W6) types exist as parameters applied to the
recorlﬁ’&héelé categies: (WBLL i fEL &1om eachhother pyaedigc 10000
nandf acturer tests wite power according to the wite
strategy (W5) recorded in the selected Mh byte and
0010't herptrakoedghs rdisigt t 1BforRREI@Rt 3xe WRPERERt S5t fpt Ethe
(W) in the Pth~Ill th bytes within the disc
sequenREOLARYE! @ R 1ohe abave, - hecarded-airiiciisng Seedded that
Information' of the Nth byte and the 'recording | ayer
. information' of the Lth byte, the record playhack | ,
disc dgfaramaddorrIt BY0RecoghtBes hB%Fmany Pdise B8, osnr,
i nformati on exist within the correspondi ng disc.
voenrNagRly g HeThek @b the epesti Ngsdisdcdmfioigmatayen’i,s * 2x
found by nmultiplying an applicable witing speed
nunber by the nunper of recording |ayegs. A s .the ,
speedyr e entr SGRFEHE% N 2 i e s %ﬁ‘lesﬁﬁ‘g"fie St r at’EGYTENEY FGYeT

a specific witing speed and a specific

'2x  speed, 2™ recording layer’, 3% writing speed, 1°°
recording layer’, ‘3™ writing speed, 2™ yecording layer’, ‘4°F
writing speed, 1%° recording layer’, and ‘4" writing speed, 2nd
recording layer’,6 respectively.

In the above-explained example, the writing speed 1is

preferentially taken into consideration. Yet, it is apparent
that the recording layer can be preferentially taken into
consideration.

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

of the L™ byte commonly recorded within the respective disc
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recording |ayer, the type and nunber of the wite
strategy (W) may not be taken into consideration in
wdeaisdongst he nunber of disc information. The PCT/KR2004/001574
above-deci ded information about the nunber of total
di sc informati on can be recorded in a specific area
(e.g., 4th byte or the like) (not shown in the
drawi ng) w thin the disc i%%f or mati on as wel | . Hence,
it is able to programa plurality of the above-decided
informhision nfmrtresd of suelyinkat deeksdquerhack virehepiire disc
gﬁlttgn in ;hefStE bgte as nentioned in the foregoing
, escription) of the disc information is decided by the
lnforg% Uehce nunbers and such that each of the disc d
i nformation designates the previously decided witing
FIG. §pestiomnd anecuwadinle | exiRAding setfueheerd peppodiment of
exanpl e, by knowing that four witing speeds
the p?%%%hgagg@eﬁ¥§oﬂ'§% e4icst Hx. the Mde byheri i 008§ speeds
: ~and that two recording layers exist within the
disc if the Lth byte is 10000 0010' , totgl.eight dis%.
applirabbentyi andase pEcded ssolhafinge s‘é]a%elﬁcebmt% (pgriting
00h~07h'. And, it is previously decided that disc
speedfgggénakﬁgmd f ;Q0k'Te . 04R' 4 s02Rten@3R’ £o04Rdick@8hpresence
, and 07h' relate to Ix speed, 1st recording

| ayer', 2x speed, 2nd_r di '
or nQMeé@ﬁéﬁﬁge|Q%e@@plicabi?%g; 5291L§X§E Wrgéiggeggéeégtby a

flag in N1*® byte (‘Writing speed flagl’ field), and another
byte is allocated to display presence OIr nNoON-presence of
applicability of 9%™-16™ writing speeds by a flag in N2 byte.
Contents written in the rest bytes are equivalent to those of
the third embodiment of the present invention in FIG. 74,
thereby being skipped in the following description.

FIG. 7C shows an example of recording disc information by the
third embodiment of the present invention in FIG. 7A. It can be
known that there are two (1X, 2X) applicable writing speeds
from N'! byte (10000 0010b’) commonly recorded in the entire
disc information and that two recording layers exist within a
disc from L™ byte (‘0000 0010b’).

Hence, in the example of FIG. 7C, total four disc information
(two recording layers * two writing speeds) exist and a

sequence of the disc information becomes ‘00h’ (1X,L0) = ‘01h’
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2x speed, 2nd recording layer', 3rd witing speed, 1st
recording layer', 3rd witing speed, 2nd recording
woOaywsroo4138t h witing speed, 1st recordi ng | ayePCT/KR2004M01574

th witing speed, 2nd recording |layer' , respectively.

In the above -explained exanple, the witing speed is

preferentially taken into fnsideration. Yet, it is

apparent that the recordiné | ayer can be

preferentially taken into consideration. Hence, in
(1X,Iander> t o 0RéYui r@Xy k) di 3t i nt &#hkt i AP B a spetiiicls @

target witing speed and a specific target recording

speci%ﬁ%@fpohE@nEGSQ&gr@iﬁgbégka A dignifdGsudree and, as
acilitated to check which disc information is rel ated

to the specific target witing speed and recording .
mentijopesy ify Ghe mrﬁgﬁ@ngpéﬁqrﬁpgﬁ i GAT gfe trl’?él%rﬁ%bﬁ%o a
and "recording layer information' of the Lth byte

dif fSIMPREYuEREEr B9da Wb BEDEL b T@Bpect i ve
di scinformati on i nstead of playing back to check the

.entire disc information. Fl (B shows exampl e of
An  1BREERRH hgERESt tﬁtrr&‘t&‘?@od&@nt Bt rﬁ?é’rﬁ%gsem "Beher bytes
invention in FIG 7A In case that witing speeds
withiaPpligabhesbyiarerast esnead aieght &d nits, Ntheamd hLBytytes.

("Witing speed flag' field) in FIG 7A is extended to

di cate e .
Speci 1c£¥iy, p{n gg%ﬁ%ion. of a type of write strategy (WS)

written in P™"~111*" Dbytes within the corresponding disc
information is recorded in M™ Dbyte. Namely, information
written in the M™® byte and the P™-~111*" bytes can differ in
each disc information.

In.‘the example in FIG. 7C, ‘00h’ (1X,L0) and ‘01h’  (1X,L1)
relate to the application of a first type write strategy (Ws-1)
and ‘02h’ (2X,L0) and ‘03h’ (2X,Ll) relate to the application
of a second type write strategy (WS-2).

FIG. 7D shows another example of recording disc information
according to the third embodiment of the present invention in
FIG. 7A. It can be known that there are eight (1X, 2X, .., 16X)
applicable writing speeds from N*® byte (‘1111 1111b’) commonly
recorded in the entire disc information and that four recording

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

in the another example of FIG. 7D, total thirty-two disc
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or non-presence of applicability of ist~8th witing
speeds by a flag in NNth byte ('Witing speed flagl'
woielsap413and anot her byte is allocated to di spPay/KRrR2004/001574

presence or non-presence of applicability of 9th~16th
witing speeds by a flag in N2th byte. Contents

witten in the rest bytes%re equi val ent to those of

the third enbodi ment of the present invention in FIG

7A, thereby being skipped in the followmng ., .

inforuasien pt i(6AUTF| GecrTds AP xsEp €16Rtr ¥ESEdPAgsPesds)

disc information by the third enbodi nent of the

st PrEent iventden bp e dfsc! tingprbeibnoweddiads ooh’
eXlStt here are two (I X, 2X) appli c%blle witing speeds from
Nt h byte (10000 0010b') commonly recorded in fh
(1X,Lent iPe '@leé | Gfodrdt ign Hb't hé¥xt%) r cor&?lﬁg ﬁ&ff%?é) >
exist within a disc fromLth byte ( 0000 0010b").

v0ah’ HgBger 0l Nt he wxagphe ofek)€a) 7C total four disc
information (two recording layers * two witing

. Speeds) exist and a sequence of the disc.infornpti Ny tes
An irHegigHES | ODhte ( EXFREFIY > Ner4 Eﬁforéﬁﬁ' XYy - PYEe
*03h' (2X,L1). This is a specified content according
withihO ady edpier M feehsemense aall as nentidnechd nLthéytes.
foregoi ng description,- can be rendered into a

specsSh LTI, SEERCE Y 5 SPOCLLLeR o AITLCLIELS, (e
written in P™-111*" bytes within the corresponding disc
information is recorded in MER byte. Namely, information
written in the M™ byte and the P™-111*" bytes can differ in
each disc information.

In the another example of FIG. 7D, if a record playback unit
(FIG. 8) intends to search disc information related to 2x speed
(2X,L0) of a first recording layer to perform a recording by
applying a write strategy (WS) within the corresponding disc
information, it can be known from the information in the NP
and L bytes commonly recorded in the entire disc information

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

eight writing speeds) exist in the corresponding disc according

to the sequence of the disc information such as *00h’ (1X,L0)
> 101h’ (1X,L1) = ‘02h’ (1X,L2) > 03h’ (1X,L4) => 104k’

(2X,L0) = .. 2> ‘31h’ (16X,L4).
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wi thin each disc information as well as in Nth and Lth

bytes. Specifically, information of a type of wite
woero@tiegs (W5) witten in Pth~lIl th bytes w t RCI/KR2804/001574

corresponding disc information is recorded in Mh

byte. Nanely, information witten in the Mh byte and

the Pth~ll11th bytes can differ in each disc

information. In the exarrpl‘le3 in FIG 1Q *00h' (IX LO

and 01h" (IX/LI) relate to the application of a first
Hencet yp&hear i treasindat aphpyoasK ) anbariis (@éq_O)B)anﬁni}Bg‘ﬁs to
(2X,L1) relate to the application of a second type

recog%%&éet%ggahﬁg¥_ﬁw§é2hnfoﬁh§%igg shows: nothernexarpl epeed

of recording disc information according to the third
enbodi ment of the present invention in FIG 7A .11 can

(2X,1Be ldoviiia hBiretheFeCar@ing gheye xtoje seangygd is ~0ah
applicable witing speeds fromNh byte ('1111 1111b")

and tﬁQE‘"’PHEyCBEQQEH&Qdiﬁ?t@ﬁs@"ﬁﬂﬂcﬁcnﬁﬁtsitbri nfoumayi ds aedorded
Hﬁﬁt bf?ur({Sgggdbggobagleraeem st within a disc from
byte , ‘). nce, in the another exanpl

as thef LErEE ppPet U?h\tet%‘?w&ﬁ%vo&bﬁ‘ém r#rcﬂ“hﬁﬁeoﬁf’r(lrt&urs%a%egy
recording |layers * eight witing speeds) exist and a

(WS) %‘z?gée&aene&f&hatﬂbﬁCiﬂlﬂsmmchon(hmrmmsmcmh') (deXokr@ed in
- 101h/ (I X LI') -> *02h" (1X,L2) - 03h" (IX,L4) 04h'

,LO0) - .,.- ' .
&ax byte withiASIE e (%gék%ééonding information ('04h’),

the
thereby reading out parameter values of the first type write
strategy (WS-1) via the Pt.111*" bytes to utilize in the
recording.

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

Therefore, if a host or a control unit ('20’ in Fig. 8) intends
to perform a recording on a specific recording layer at a

specific writing speed, the record playback apparatus (FIG. 8)

is facilitated to search the corresponding disc information,
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An intrinsic wite strategy (W5 is recorded in other
bytes within each disc information as well as in Nth
wanaslnkhsbyt es. Specifically, information of aPCymR2064/001574
a wite strategy (W) witten in pth~illth bytes
within the corresponding disc information is recorded
in Mh byte. Nanely, information witten in the Mh
byte and the Pth~l1lth byﬁ s can differ in each disc
information. In the another exanple of FIG 7D 7 if a

therelecomblpliaybadio ucnfiFnG  &hd nt efitistq o sBRFRIPH sc (WS)
information related to 2x speed (2X, L0O) of a first

58§ Aing, 118y er-d.0-ReJd-ak iya g5 860k HEBgmBYi8RP! Ying a
recorwrlte strategy(%0€5 mﬁthﬁ%bthe correspgnd%ng di sc
information, it can be known fromthe information_ in

For rhEeRencand EHR byrESTESRIBRI y Ofecditfed FH the &ntirEhird
disc information that total thirty-two disc

embodt RERE FakLAN d 0OHEEL4H divhentayene “diighinPeihatngon (DI)
speeds) exist in the corresponding disc according to
t he sequence of the disc information such as OOQ
togethex, 0O) WitDin' sepaaty digQAPRHER, 1B OrBatggR: (not shown
(1 X, L4) - 04h' (2X7LO -> ...- 31h' (16X, L4) .Hence,

in tHd1ear869hE) El ahackrappavat ush (FhG @asenabties bpplicable
recogni ze that the disc information related to the 2x

speediﬁ%&%géé?ﬁég?gg%c&ggeélggttﬁgcgﬁggggehgggﬁmégtb%ay have a

priority. This is to decide by the information disclosed in the
third embodiment whether a corresponding specific writing speed
is applicable because a portion of maximum writing speed,
minimum writing speed, nominal writing speed, and other writing
speed information may not be substantially applicable.

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

record/playback unit 10 includes an interface 12 for
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and that the corresponding disc information (LO4h") is
recorded as the first type wite strategy (Ws-1_ from
woherswise strategy (W5) type identification PCT/KR2004/001574
i nformati on (10000 0002b') recorded in the Mh byte
wi thin the corresponding information (104h' ), thereby
readi ng out paraneter valiﬁs of the first type wite
strategy (Ws-1) via the ptth~mth bytes to utilize in
the recording. Likewise, if intending to search disc

commun darived ivorklr eimateedarmalox SeYEFS(16%; €3) O FRUFTRLLeT
recording |l ayer to performrecordi ng by applying a

e st gy 8Ceeraspandivpgtdi 8perations

R A AR H
. recogni zes that the corresponding djsc information._is

with FHepegita the WineCpEdEdss HAG It hat HHE wWPTPESEEPht dgy TOF
type (W) is the second type (Ws-2) , thereby enabling

modul%@iﬁ@iéﬁ@epiéﬁﬁﬁié‘iﬂﬁhﬂfﬁi Wilngor peerefaiag bf racording
ost“or a control unit ( 20' in Fig. 8) intends to

performa recording on a specific recording |ayer at.a
operagperi FRE WOt i@ﬁjﬂ%cg@@&,lnehé%c%?rcd{% ai/b%‘&%)‘é‘bpﬁ?%’?%:ls tor

(FIG 8) is facilitated to search the corresponding
perfogh@ﬁ?' af Qé;\%@é&@@timr i ;1 Ry dearveonid Mot kenwmrol@ing

straiegy (W5) recorded within the correspondi ng disc

i nformation, , .
the read and write operations of the pickup; a memory 15 for

temporarily storing disc control information and user data to
be recorded or read; and a microcomputer 16 for respectively

controlling each element of the record/playback unit.

Industrial Applicability

In the above system, it is also possible to control the
recording and/or reproducing of data without the control unit
20. In that case, the Microcomputer 16 may control all units in
the record/playback unit 10 as performing the function of the
control unit 10.

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

the present invention, which is temporarily stored in the
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For rgference, the information of the first and third
enbodi nents can be recorded within the disc

wonbwroowsson (Dl) together or within separate ®CSKR2004/001574
control information (not shown in the draw ng) ,
respectively. In this case, the applicable speed
i nformation disclosed in the third enbodi nent may have
a priority. This is to dedi®e by the informtion
di sclosed in the third enbodi mrent whether a

memorgor r @spondi ng Thpeci f i ¢har i t irapossiad | $3YFH) | dabpgmation,
because a portion of maxi mnum witing speed, m nimum

recor&ﬁﬁ%!@glégf 'iH?B}H§£iMﬁJtéH@ 9Peed. sapdregPeritting the

writing speed infornmation may not be substantially
applicable. FIG 8 illustrates an optical disc .

Correﬁponddmﬁgraﬁérﬁéﬂgod@épﬁgtﬁpﬁéﬁaﬂﬁ§“%s?%§ aPéctggﬁPFaFlly
i nformati on according to the present invention. The

Storeae_:cording and reproduci ng apparatus conprises a
record/ pl ayback unit 10 for recording data on and

_ reproducing data fromap optical disc and a controller
If inpenfldndcbAtPOFEPHE 2 HEr ekt Iy RRK Ui BIFE W%%%lln the

controller 20 generates a record or playback conmand

optid%@rdﬂs%Qe@ﬂg‘bdﬁﬁ%blﬁﬁﬂjidmkéﬁﬁé¥§V$&@Wbaﬁkinﬁéﬁt1Qnto a
caries out the record/playback function for the

et SRS 2] 2205000 gLy,  The oot plevbac b ot faor
external device, i.e., the controller

unit 10 together with data for writing location information to
be recorded. After receiving the writing command, the
microcomputer 16 decides the corresponding recording velocity
applied to an intended recording layer within the optical disc
from the management information stored in the memory 15 and
then performs the writing command using the most optimal write
strategy by referring to the determined recording velocity.
Specifically, in case that the recording is performed on the
optical disc by the first embodiment of the present invention,
the microcomputer 16 performs the recording in a manner of
applying a different per writing speed write strategy (Ws) to
each area within the disc by congidering the maximum,
intermediate, minimum, and other writing speeds.

Accordingly, the present invention provides various methods of

providing disc control information coping with higher writing
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(or host) ; a pickup 11 for performng read and wite
operations with respect to the optical disc; a data
wonros@esids 13 for nodul ati ng the pickup' s i npuPCTiKR2604/001574

for perform ng a recording operation and for

denodul ati ng the pickup's output signal for performng

a reproduction operation; a, Servo 14 for controlling

the read and wite operatﬁ%ns of the pickup; a nenory

15 for tenporarily storing disc control information .
speedandivser adat dtgh-isensdéar dedPwiidedadiisgng tiereby enabling

m croconputer 16 for respectively controlling each

BAGK ML cohft@est Ah@brmation to

to un%gﬁg%b%Q%%%%@%ﬂaﬁo% systdte’%%]CI it is also possible

to control the recording and/ or reproducing of,da{a .
effichenhbut copr ot ridle HRGCTSY PlRbRRkL OfakRS PREICAL disc.

M croconputer 16 nmay control all units in the

Tt wilfcasd/ phayvhack Lo thdleaskhgntar ingHdeaftinehhonvekious
the control unit 10. In a recording data on an optica

~ disc according to the present invention, the gptica
modifdpraeipeeor ity EHE 3 e BluGay gﬁbaﬁﬁFG% Ff?s?ﬂfbaggesent
the entire di sc managenent area of an inserted optica
inven@isg,. theud eadti HoOr Makieadebei figatli $tel Nboes@hi orinyention

the present invention, which is tenporarily stored in

t hemenory 15. Thus, the recording.layer Lnfar.mmati.on .
covers the r%/odifications and varia 1on¥ of t%ls invention

provided they come within the scope of the appended claims and

their equivalents.
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recording velocity information, and wite strategy

fitting the corresponding recording velocity are read
woubtosamdissenporarily stored. If intending to peCcT®RIVG/001574

witing 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

record/ pl ayback unit 10 together with data for witing

| ocation information to be recorded. After receiving

Claim$he witing conmand, the m croconputer 16 decides the

correspondi ng recording velocity applied to an

i ntended recording layer within the optical disc from

t he managenent information stored in the menory 15 and
then perforns the witing conmmand using the nost

opti mh wdete sSEaVEHYTLBY P@ﬁEFFﬁh@gtoathéeGQFEFﬁgneﬁpeed
recording velocity. Specifically, in case that the

?ﬁfggggﬁ ohS ek frdmdory thRPtingahndksenbyohpeising:
I rst enpbodi nent of the present invention, the

m croconputer 16 perforns the recordingM#n a ganner Ofd-
appliyphglaferfdet@ntigbcafing fy "epedY W PERT St Pt 8§
(W5) to each area within the disc by considering the

DRXLAUAY L AESHARG & eindi dHHIHY =2Rd rakher retoltiigy speed;
speeds. Accordingly, the present invention provides

vari ous net hods of o , . .
a third information indicating a predetermined recording

speed different £from the maximum and minimum recording
speed; and

a fourth information indicating a basic recording speed.

2. The data structure of claim 1, further comprising
a plurality of recording speed parameters to be used or

used to record data by the respective recording speeds.

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

fourth information are included in a recording speed group.

4. The data structure of claim 1, wherein the first to
fourth information are included in each layer of a multi-

layer optical recording medium.
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providing disc control information coping w th higher
writingspeed in a high-density optical disc, thereby

wenesioongst o uni formy apply the standardi zed ®#CSOKR2004/001574

control information to efficiently cope with the
record/ pl ayback of the optical disc. It will be
apparent to those skilled in the art that various

modi fications and variatids can be made in the

present invention. Thus, it is intended that the

Br esenthé ndehbi crervcrars tdfe ebailmi dat ivdieyedmy the fourth
variations of this invention provided they cone within
£H§o§ﬁ%@?’@f%é@ﬁxﬂﬂp%ﬁdqga%kah%é 8ad; thebEording speeds.
equivalents.dainms 1 . A data structure conprising a
recordi ng speed information, the recordi ng speed
information conprising: a first information indicating
a maxi mum recordi ng speed; a second information

kndi cabhagqa: 1 B PRLRE Jdid1g isPaed fug thBicl domprising
Information 1 ndicating a predeterm ned recordi ng speed
different fromthe maxi mum and m_ni nrum,recqrdi

i,ng, .
speespLanabact SGPORCLABOPREEROANERATERE PR BbGEFENg Sach
recordi ng speed. 2 . The data structure of claim1,

EUR heLLeONPLESHIh@ didu@l ity of recording speed
paraneters to be used or used to record data by the

respective recordi ng speeds .

7. The data structure of claim 6, wherein the
applicable recording speed information indicates the each

recording speed in a bit position.

8. The data structure of claim 7, wherein the
applicable recording speed information is configured in a
manner that a lower bit position is set applicable if a

higher bit position is set applicable.

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

recording speed information.

10. The data structure of claim 1, further comprising a
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3 . The data structure of claim1l, wherein the first
to fourth information are included in a recording

weoepesdogisup. 4 . The data structure of clai m BCT/KR2004/001574

wherein the first to fourth information are included

in each layer of a multi |ayer optical recording

medium5 . The data structure of claiml1l, wherein the
fourth information includes at | east two basic

recording speeds. 6 . The data structure of claiml1, |
fuitéer stuapeoyi ngvape appificasitdonecoktiiptsiggeq @  write
i nformati on indicating each applicable recording

typee i Sipct Upe of rebai-Aifig Wer ghbat th  an
gg%%?%% Ieyigkoggéng speed i nformation i%dicates t he

each recording speed in a bit position. 8 . The data
sprticalireeepréiny mediyher ei n the applicabl e recording
speed information is configured in a manner that a

| ower bit position is set applicable if a higher bit
position is set applicable. 9 . The data structure of
claim6, wherein the applicahle recordi sp%gd £ £
LAt or mat i Bn RABIRE prafor FEFOrEiREt e itHECHN TRtOrmation o
applicability of specific recording speed than the
LeeekdiAg $RESHm| NEGhPRd iy a step of

recording the control information including a plurality of
recording speed information and at least one write
strategy associated with a specific recording speed

wherein one of the recording speed information is a basic

recoding speed information.

12. The method of claim 11, wherein the recording speed
information further include maximum recording speed
information, minimum recording speed information, at least
one intermediate recording speed information of an
intermediate recording speed between maximum and minimum

recording speeds applicable to the recording medium.

13. The method of claim 12, wherein a plurality of write
strategies respectively associated with corresponding the

respective recording speeds are recorded .
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10. The data structure of claim11, further conprising
awite strategy type information indicating a wite

weoeno@tegnst ype applicable to a recordi ng of dararTmRr2e03/001574

optical recording nmedium 11. , A nethod of recording
control information of recording nmedium conprising a
step of recording the cont%ol i nformation including a
plurality of recording spe W information and at | east
one wite strategy associated with a specific
recordi ng speed wherein one of the recordi ng speed
information is a basic recoding speed information. 12.

The meqhod 9f €l & Mddor IS &idd Nenr 8ROIHAGaIPEREG0rding

information further includée maxi num recordi ng speed
i nformati on, mninmum recordi ng speed information, at
nedd tmpneohRr&f iedi Bie R dithg speed informati on of
an internmedi ate recordi ng speed between naxi nrum and

i h§CoLdi pd-Shesds apRkiacabheot@athén| ecidghidith th
%E Fgﬁgh%%. %héﬂﬂéthod of g?%in112,omh2reinra ®

plurality of wite strategies respectiyvely assocj at.ed. .
wibekdc dPLEEPaRAPRg CORBY + 88Helt T %&'r M%@%é@%lﬂg
recorded .14 . A nethod of recording data on an

AP tda&d e RId-ag needhbeal, COMPetshAgiifertdieim ofndicating
a minimum recording speed, a third information indicating
a predetermined recording speed different from the maximum
or minimum recording speed, and a fourth information
indicating a basic recording speed; and

recording the speed information on a specific area of the

optical recording medium.

i5. The method of claim 14, further comprising the step
of recording an applicable recording speed information
indicating presence of the maximum, minimum, basic, and

predetermined recording speeds.

16. The method of claim 14, further comprising the step
of recording a write strategy information indicating a
write strategy type applicable to a recording of data on

an optical recording medium.
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generating a recording speed information, wherein the
speed information conprises a first information

wonadisgpatizng a nmaxi mum recordi ng speed, a seCcOn®#CT/KR2004/001574

information indicating a m ninumrecordi ng speed, a
third information indicating a predeterm ned recording
speed different fromthe i mum or m ni num recordi ng
speed, and a fourth infor ion indicating a basic
recordi ng speed; and recording the speed infornmation
on a specific area of the optical recording medi um

15. The nmethod of claim 14, further conprising the

syep of, éeﬁgiﬂéagoﬂnc§99ﬁ' ¢abl e -e6ardi-REp$R8eAg the step
nforna ron indicating presence of the maxi num

m ni rum basic, and g(edetern1ned (ecordlng speeds
©6. rEherdbnod SAUsRALRY19f FeFORELNgoRPERSi RGTEREters to
step of recording a wite strategy information

Ladi,capi pg f‘ec‘%if& eastd e Bhd YR RRRliveakkeokBidg speeds.
recording of data on an optical recording medium 17.

The nmethod of claim 14, further conprising the step of
recording a plurality of recording speed paraneters to
be used to record data by the respective recording

speeds thli8 melhedametrhed aeh alai mukdhefurddipiricQmpr ichiengtep
the step
of recording a recordable speed information indicating

whether specific recording speed is applicable.

19. The method of claim 16, wherein the recordable speed
information indicates the each recording speed in a bit

position.

20. The method of claim 19, wherein the recordable speed
information is recorded in a manner that a lower bit
position is set applicable if a higher bit position is set

applicable.

21. The method of claim 18, wherein the recordable speed
information has a priority to determine the applicability
of specific recording speed than the recording speed

information.
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of recording a recordable speed information indicating
whet her specific recording speed is applicable. 19.

wOoheosre#i3nd of claim 16, wherein the recordabl eCsR004/001574

i nformati on indicates the each recording speed in a
bit position. 20. The nethod of claim 19, wherein the
recor dabl e speed infornati%n is recorded in a manner
that a | ower bit position% s set applicable if a

hi gher bit position is set applicable . 21. The net hod
of claim 18, wherein the recordabl e speed information
has a priority to determ ne the applicability of

speci fic recording speed than the recordi ng speed

i nformation.22. A nethod of recording/reproduci ng data

on/froman optical recordi ng medium conprisingt f
32eps Bf matdadi nof a regesdinagl BeEREPF oM 1Y offd s Y T an

area of the optical recording nedium wherein the

8§§f<‘§ai N OF SR A R, SeSmprfikhsly EREOEEBHEOBE :
rndicating a maxi mum recordi ng speed, a second
information indicating a nininun1recordiQ%é§peed, a

rhpding nPorgradchni tiRrTEH Ty PP eBetSETN Gt fPhgthe

speed different fromthe nmaxi num
optical recording medium, wherein the speed information

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

recording data on a main data area of the optical

recording medium based on the read speed information.

23, The method of claim 22, wherein in the recording
step, the data is recorded using one of the read recording

speeds.

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

step, the data is recorded using the basic recording speed.
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and m ni mum recordi ng speed, and a fourth information
i ndi cating a basic recording speed; and recording data

wono@/mei3h data area of the optical recordi ng FeTiKRIN04/001574

based on the read speed information. 23. The nethod of
claim 22, wherein in the recording step, the data is
recorded using one of the read recording speeds . 24.

The nmet hod of claim 22, wdrein in the recordi ng step,
the data is recorded using the basic recording,

speethe Snethined mef holhiof 23 aiwheZBinnker 08 Ffﬁaghég step, a
reading step, a plurality of recordi ng speed

§2%9$E£ SoAr & Lurdhe e&&%%dfr dnft8 SRecd fd CrareRer read

ata is recor ased on the recording speed
paranmeters associated with to the used recording
§pesdtheespanel het Ab2of 28R abhe 29atanéferRCprded based on
recordi-ng speed paraneters include wite strategy type

Egé a£88£§iﬁ?r§§é%§'§5kéﬂ%¥%¥s 2hsoe et Ragnotockaemised
, ereln The speed information further conprises a
recordabl e speed information indicating an

appbréany| $2§2df the maxi mum mini num basic, and
predet erm ned recordi ng speeds to

26. The method of claim 23, wherein the recording speed
parameters include write strategy type for specific

recording speed.

27. The method of claim 22, wherein the speed
information further comprises a recordable speed
information indicating an applicability of the maximum,
minimum, basic, and predetermined recording speeds to

record the data using an applicable recording speed.

28. The method of claim 22, wherein the speed
information further comprises a recordable speed
information indicating an applicability of specific
recording speed, thereby recording data using an

applicable recording speed.



10

15

20

record the data using an applicable recordi ng speed.
28. The nethod of claim22, wherein the speed
wonbwroosiss on further conprises a recordabl e speewKRrR2004/001574
information indicating an applicability of specific
recordi ng speed, thereby recording data using an
appl i cabl e recordi ng speed. 29. The nethod of cl ai m 28,
wherei n the recordable spééd i nformati on indicates the
each recording speed in a bit position. 30. The mnethod
2d . cTlaé mu@ehodhef eici atie 28acorfkalsli® P drePPBiaRLS ofPeed
is configured in a manner that a lower bit position is

se i cab ' [ r i {44 i S d in a bit
S e R R S TS e e
recordabl e speed information has a priority to
deseridme the applicability of specific recording
speed than the recording speed information. 32 . A
recordi ng nmedi um having a recordi ng speed information,
characterized in that the recording speed information
conprises a first information indiqat%gg a max

r1rd

i
Sbcor AT Bpideer of SEERNE 3% OVIRRSISN PRFESOEAG RS Speed

information is configured in a manner that a lower bit
position is set applicable if a higher bit position is set

applicable.

31. The method of claim 28, wherein the recordable speed
information has a priority to determine the applicability
of specific recording speed than the recording speed

information.

32. A recording medium having a recording speed
information, characterized in that the recording speed
information comprises a first information indicating a
maximum recording speed, a second informatiqn indicating a
minimum recording speed, a third information indicating a
predetermined recording speed different from the maximum
and minimum recording speed, and a fourth information

indicating a basic recording speed.
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m ni mum recordi ng speed, a third information
i ndicating a predeterm ned recordi ng speed different

woOraswhas maxi nrum and m ni mum recor di ng speed, PATKR2004/001574

fourth information indicating a basic recording

speed. 33. The recordi ng nmedi um of claim 32, further

conprising a plurality of recording speed paraneters

to be used to record data the respective recording

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

the first to fourth information are included in a

recordi ng speed group . 35. The recordi ng nedi um of

?%glﬂ1§@ .ygggf%#ﬁétMEJﬁ#@Qﬁ?QﬂEB%f@E,'@ﬁ@ﬁﬁ@k'@ﬁm@f@sing
cluded in eac ayer of a multi-layer optica

recordi ng medium 36. The recording nmedi um of claim

82pluleil ety e fesauditionfererd | BPATFRRFEHRs Tt A%aiied to

two basic recording speeds. 37. The recordi ng nedi um

0L GL&1 @32 1 W&l GBI Recardang! bpablie.

recordi ng speed I nformation indicating whether

specific recording speed is applicable. 38. The

recordi ng medi um of claim 37, wherein the applicable

recordi ng speed information indicatesapplicability of

each reqarding,r§pPeSUmktAidmbbt POSihi @D, FBerdha the first
recordi ng nedi um of claim38, wherein the

to fourth information are included in a recording speed

group.

35. The recording medium of claim 32, wherein the first
to fourth information are included in each layer of a

multi-layer optical recording medium.

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

information includes at least two basic recording speeds.

37. The recording medium of claim 32, further comprising
an applicable recording speed information indicating

whether specific recording speed is applicable.

38. The recording medium of claim 37, wherein the

applicable recording speed information indicates
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appl i cabl e recordi ng speed information is configured
in a manner that a lower bit position is set

wappisiooaisse if a higher bit position is set appCraazbe/001574

40. The recordi ng nmedi um of claim 32, further
conprising a wite strategy type information
indicating a wite strate type applicable to a
recordi ng of data on an o%%%cal recordi ng medium 41
An optical disc conprising at |east one recording, |,
hapelcppbli e diedrn resnddaly epgedaiing R1t position.
prerecorded area, wherein disc control information is
separately recorded within the prerecorded area per
the recording layer and wherein a plurality of
recordi ng speed information and a plurality of wite
8trat efhes zmscotdbRed Wﬁ@ﬁﬂﬁoﬂi%sﬁﬂﬁﬂmhg%éécoﬁﬁ?ﬁ&ln the
speeds are recorded within the disc contro

h%%@ﬁggﬁlgnreQBQdﬂﬁgf§b€e9n§n96rhﬁgiéﬁ9Qédbagfigaeéd in a
Information is a baSic recoding speed information. 42.

The optical disc of claim4l, wherein the rec rdiQP f
gpasgri rhetme | BAVERcPile PREXCAGR dfd Fithi PR tcabte 1t 8

recording speed i nformation applicable by the optica
A SBerdBit Thes PRIbG Al s dbsEe AfpldcibneA2, wherein the

recordi ng

40. The recording medium of claim 32, further comprising
a write strategy type information indicating a write
strategy type applicable to a recording of data on an

optical recording medium.

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

information.
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speed information include at | east one internediate
recordi ng speed information of an internediate

woeowsroding speed bet ween nmaxi mum and m ni mum r @COMKIR20@/001574

speeds applicable by the optical disc. 44. The optica
disc of claim41l, wherein the disc is a recordable
Blu-ray disc. 45. The optiggl di sc of claim41,
wherein the disc is a recordable DVD. 46. An optica
di sc recording nmethod conprising the steps of

readi ng disc control information witten within a
managenent area of the optical disc and storing a

plural ichy ebrregor diing sreed ipf AnnakiRAARd the recording
Wwitestrategi es respectively fitting correspondi ng
recordi ng speeds within the disc control information; _,
gocedi N ENSFE Y diAglipredrdmys | BYREgURhgecording
optical disc by referring to a plurality of the stored

spred ipkerratien %ﬁgli@éﬂowiﬂf e ApRgices; dare.
pérformng a recording at the decided recordi ng speed.
47. The optical disc recording nethod of claim46,

wherein a plurality of the recording speed infornation

43. The optical disc of claim 42, wherein the recording
speed information include at least one intermediate
recording speed information of an intermediate recording
speed between maximum and minimum recording speeds

applicable by the optical disc.

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

recordable Blu-ray disc.

45, The optical disc of claim 41, wherein the disc is a

recordable DVD.

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

reading disc control information written within a
management area of the optical disc and storing a

plurality of recording speed information and write
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i nclude a basic (optimal) recording speed, an
appl i cabl e maxi num recordi ng speed, an applicable

waizoisroom3s ecor di ng speed, and an i nternedi at e PETMRIDIYO1574

speed different fromthe maxi mum and m ni num recordi ng
speeds . 48. The optical disc recording nmethod of
claim47, wherein the recogging is perfornmed on an
i nner circunference of the Optical disc at the
applicable m ni mumrecordi ng speed. 49. The opti cal )
dtretegtordi MeEpeeoef EHEACHG7, CoREPEPANdHee recording
recording is perforned on an outer circunference of
the -ant i;¢ahifdi 8RealiisBe-apPtdicabi e, ecor di ng
speed. 50. The optical disc recording nethod of claim
47, wherein the recording is perfornmed hetween the .
Gerddiagd thet aecomddngf ePeRes ot REPIFEC A i eptical
the internmedi ate recordi ng speed. 51. The optical disc
BGRr dhihg Ethad f ebaidn 40urwheesi not hen i keored speed
strategies include wite strategy types and wherein
data is recorded at the decjided recordi ng speed
dederarAd Ofo 2RAe LB VES S N3t TR TR tegy type. 52

An apparatus for recording or reproduci ng data on or
performing a recording at the decided recording speed.

47. The optical disc recording method of claim 46,
wherein a plurality of the recording speed information
include a basic (optimal) recording speed, an applicable
maximum recording speed, an applicable minimum recording
speed, and an intermediate recording speed different from

the maximum and minimum recording speeds.

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

minimum recording speed.

49. The optical disc recording method of claim 47,
wherein the recording 1s ©performed on an outer

circumference of the optical disc at the applicable
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froman optical disc, conprising: a pickup unit
reading or witing data ; and a controller controlling

wa 20m041d35ng i n a manner of controlling the pi eRUKR2N4H001574

to read disc control information recorded within a
managenent area of an optical disc, the disc control

i nformati on including a rerﬁ(;or di ng speed information,
the recordi ng speed infor {tion includi ng a maxi num
recordi ng speed information, a mninmumrecordi ng speed
nak onuat rererébesisraasbor di ng speed i nformation, a
predeterm ned speed information different fromthe

maxi mum and m ni mum recordi ng speed i nformation,

deci ding a recording speed fromthe recordi ng speed
information for the recording, and controlling the,
Fecor dihg basietcah tdi@cdeéleéf@ﬁdﬂéaor@?ﬁ"ﬂ@o%péé%. ggim 47,
The apparatus of claim52, wherein the disc control

iAtecnpt g fANINSH ngnGluges-fRordd Sostwededyhe inner and
assocl ated with the cCorrespondi ng recordi ng speeds,

the controller controls the recordi ng usj ng the wite th
SUERE ey HRBHHI HREFS t °F he t86ci I Jr%%jor dif§ s pedy. ©
54. The apparatus of claim52, wherein the disc

GARtERkdiate recording speed.

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

speed according to the corresponding write strategy type.

52. An apparatus for recording or reproducing data on or
from an optical disc, comprising:

a pickup unit reading or writing data ; and

a controller controlling a recording in a manner of
controlling the pickup wunit to read disc control
information recorded within a management area of an
optical disc, the disc control information including a
recording speed information, the recording speed
information including a maximum recording speed

information, a minimum recording speed information, a



information further includes a recordabl e speed
information to indicate whether a specific recording
weoepewsdosssappl i cabl e, the controll er deci des tRET/KR2004/001574

recording speed based on the recordabl e speed
i nformati on.

61

basic recording speed information, a predetermined speed
information different from the maximum and minimum
recording speed information, deciding a recording speed
from the recording speed information for the recording,
and controlling the recording based on the decided

recording speed.

53. The apparatus of claim 52, wherein the disc control
information further includes a write strategy agsociated
with the corresponding recording speeds, the controller
controls the recording using the write strategy associated

with the decided recording speed.

54. The apparatus of claim 52, wherein the disc control
information further includes a recordable speed
information to indicate whether a specific recording speed
is applicable, the controller decides the recording speed

pased on the recordable speed information.



