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A recording medium Method of Configuring Control
I nformati on Thereof, Method for Recording or
WO e@so0ied Ng data using the Sane, and Appar at UBCT/RR2@af001488
Technical Field The presentlinvention relates to a
met hod of recording control information on a recording
medi um such as a recordabl e optical disc , having at
| east one recordi fty YeERFIIBGHMH P pnarticularly, to a
met hod in which record velocity information and wi.ite
stMatlgd péir Grafigyring Cnertyeﬁdlnﬁométéeﬁt Agereot,
i nformati on. Background Art A high density optica
Metboddifny RedpudingnownraprbiBubibg detwi uelinousbe Seme,
record and store hlgh definition video data and :

hi gh-qual ity aud| I SC represents
next generati on HD- eg%ﬁgfogy @%Eﬁnologica

speci fications are nOM/belng established for the

gl obal standardi zati on of the Blu-ray disc, including

standards are for the wite -once Blu-ray disc (BD WO

.Meanwhile, arewitable Blu-ray disc, known as the
TechpjcgpeBield

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

information.

Background Art

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

Technological specifications are now being established for the
global standardization of the Blu-ray disc, including

standards are for the write-once Blu-ray disc (BD—WO).
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BD- RE and now bei ng di scussed, should be conpatible
with BD RE di scs expected to have higher recording
woelsoddBes, i.e., the 2x-speed BD-RE and beyopdI/KBREBOWIN1488

speC|f|cat|ons for high recdrding velocity are also in

progress. Efficient solutions for coping with the high

recording velocity of a high-density optical disc are
Meanyhddfy| Y3 nE8HES L3, %’ﬁ@ thelspraci fleat | dmovast abl itdieedlx - speed

shoul d ensure nutual conpatlblllty Di scl osure of

nyent i pr.es nventi on
BD~ R@ %@@te Qﬁgggh cﬁiéé% ﬁ c%ﬂﬂﬁi%ﬂb§rﬁQW9ﬁﬁ%QﬂF with BD-RE
recordi ng method that substantially obviates one or

A1 s cRD &I E o duigyd Ohkgﬁékakée%ﬁﬂg degaduantages; f

the related art. An object of the present invention is

to provide a nmethod of recording disc control
2x-spgkor N8P BE aand péayioned i nfBIr-mat i specdfiespdpeisngfée high

a plurality of recording velocities, by which

recording velocity information is |ncluded in the disc
recoE%ﬁP?olq &ﬁﬁn?%% LSPhall PREIEESS-di Fg fdsdent solutions
reproducing of an optical disc can be perforned based

[ n objcect ;o }}h
for g?gggﬁigﬁﬁ%gﬁgrghﬁ %ﬁ £85$%%i§€ 6@gE?§Ey bjcec Ygh-Yensity
optical disc are urgently needed, and the specifications

established should ensure mutual compatibility.

Disclosure of In;ention

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 velocities, by which
recording velocity information is included in the disc control
information so that the recording and reproducing of an
optical disc can be performed based on prerecorded disc

information.
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structure for configuring disc control information.
Anot her object of the present invention is to provide
wa@2ovsihaass of recording, in a specific area of BOT/KR2004/001488

optical disc, disc control 3¥nformation correspondi ng

to a plurality of recording velocities, by which

i nformation for specific recording veIOC|t|es per
Anothggor#iirgtl Bferthe presededinveatdpociifs ctseguentds to data

prOV|de nmut ual conpatlblllty bet ween |ike-based discs

c ger ob ct of. th resen% Eveﬁélon s to
S ruﬁFggld °3 FS F@uﬁéngn EpFSH EP PrBG AR -
apparatus thereof, by which user data can be recorded

Anotﬁ@raagjé@Er@@U%%g b&%@bﬁ@ QRLLERH o §& W9 ﬁde a method
prerecorded disc control information. Addi ona

advant ages, objects, and features of the invention
of m@ddrdiegset ifiora hspecpdit iarddieodesani pptdreathi dbsc, disc
follows and in part will becone apparent to those
ing ordinary skill in the art upon_exam nation of
Contmi £BEPENALRG OB GREF RIS rdanPpraet sy of taeeording

i nvention. The objectives and ot her advantages of the

velo&fﬂf@é'onbggyvﬁﬁ. eaji&fgkﬁgég otafgn t%é %%Fenrecordlng

structlre rticularly poi

velocities per recording layer is recorded in a specific
sequence, to provide mutual compatibility between like-based
discs.

Another object of the present invention is to provide a
recording and reproducing method and apparatus thereof, by
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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description and clains hereof as well as the appended

drawi ngs. To achi eve these objects and ot her advant ages
wa@ap@siomiaccor dance with the gurpose of the i nvROL/K&n)04/001488

as enbodi ed and broadly destribed herein, in

configuring disc control information within a

managenent area of an optical disc including at |east '

To  @edhicsCor ditRFES ayeb]eataet kod ofother dadyanhegdsscand in
control information of the optical disc according to

e ILAvention includes the steps_of provid
acook B RETh, ' koA fot oF e nfSYRHER SR whkh AT and
managenent area, the disc control information provided
broafel aphdd@aihe r ecerdiing VQhQC'Ebdfig%¥yﬁ§ﬁ bhgcat control

| east one recording | ayer and recording at” | east one
wite strategy information per the applicable
informwabighngwiehdni t § whahagemdet di scemontfolan optical disc
informati on. In another aspect of the present
ventiﬁn a nethod of recording data on a multil ayer
g

— , | y .
inelpdiEdphg Leedtu i TResite SR6pe of PRoRPdi @f siecording

| east two control infornmation, the control information

kaaludi iAf ar, i r ' 0 u rr r
e R oo e Re T T P ropEREah B =Bl defitln vo
| east dependi ng on recording |ayer and/or

the present invention includes the steps of providing the at
least one disc control information within the management area,
the disc control information provided per applicable recording
velocity to each of the at least one recording layer and
recording at least one write strategy information per the
applicable recording wvelocity within the disc control
information.

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

arranged in order first according to layer number, second
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recordi ng or reproduci ng speed, the contro
information arranged in order first according to |ayer
wovseo4136econdaccordi ng to an i ncreasi ng recoPdi/KR2004/001488

speed within each recording | ayer, or according to

wite strategy within each recording |ayer; and

recording the disc control information in sequentia
accowtidey omca 3peciihicreaséagof udwwrmiilng |syszdr egdtding each

medi um | n another aspect of -the present invention, a

data structure for disc¢ . control inpformation recorded
reco?ﬁﬁ%?n%FYFFayéFTr%%%?ﬁghﬁgnéﬂﬁd%¥b?et§t5@tF8§bﬁﬁb in each

reproduced on/fromthe nmultilayer recording nediumis
C e [ r N : :
reco e i i T AR HAERE EPRAaE Ton i
the disc control information is |ocated at a
sequ@rat taulayderr earof o hedddisti andhea secondhkayeiltandlayer
the disc control information on the first and/or
second | ayer includes first and second contro
recoyging mgdomfor the first and second layers and in
that the first control information having recording

ters _for sic wite strate fol | owed by
mn BRLACE BEBskPh ol Y cpPEntErt aPREbiarn & st Ly T
a higher recording speed for the first layer is

for disc control information recorded on a multilayer
recording medium or to be recorded/reproduced on/from the
multilayer recording medium i1s characterized in that the
multilayer recording medium includes at least a first layer
and a second layer, the disc control information is located at
a particular area of the first and/or second layer, and the
disc control information on the £first and/or second layer
includes first and second control information for the first
and second layers and in that the first control information
having recording parameters for a Dbasic write strategy
followed by recording parameters of an alternate write
strategy or a higher recording speed for the first layer is
followed by the second control information having the

recording parameters for the basic write strategy followed by
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foll owed by the second control information having the
recordi ng paraneters for the basic wite strategy
wo edosomaas byt he recordi ng paraneters of the al PET/RRR@4/001488

wite strategy or the highér recording speed for the
second layer. In another aspect of the present
i nvention, a nethod of recording data on a nultilayer

the recording mediametions udes thiee stiepsnaife gwneteat istratisgy or
control information and recording the disc contro
i.nformation on a $ ecific area of t [tilayer

the Raohityi T Heth eﬁcﬁr {HRE rﬁﬁ‘f??‘gyj;‘:; Y$%cor di ng
nedlunrlncludes at least a first layer and a second

In ardteer t BepdicsC 89”“{51943 IS QLR | Ofjehd Qﬁ@t ed aﬂle@hgd of

particul ar area of the first and/or second | ayer

the disc control information on the first and/or
recomsEomgnddébyepni rclmdesi fayst asdogddngd meddtumolincludes the

information for the first and second | ayers and

wherein the first control information havin ecordi ng
Stepspé?%rﬁ%@%aqﬂdrg HIREi VT %’%?%’t“é@?lCP%lﬁ%‘aeﬁe%?rdlng the

recording paraneters of an alternate wite strategy or

disc 1§:0 %ﬁfc?%rgé@_goﬁpcgﬁd f%hg:lcql n r3 aI %’?rtﬁé mu%.’ﬁ%layer

e second cont orfati on havin
recordlng paraneters for the basic wite strat egy

recoddldpwetkdiunt, he whegerhgi nghpar aiBtensyelk recording medium
includes at least a first layer and a second layer, the disc
control information is located at a particular area of the
first and/or second layer, and the disc control information on
the first and/or second layer includes first and second
control information for the first and second layers and
wherein the first control information having recording
parameters for a basic write strategy followed by recording
parameters of an alternate write strategy or a higher
recording speed for the first layer is followed by the second
control information having the recording parameters for the
basic write strategy followed by the recording parameters of
the alternate write strategy or the higher recording speed for

the second layer.
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the alternate wite strategy or the higher recording
speed for the second |l ayer.ln another aspect of the
w@e@s®emi34 nventi on, a net hod of recordi ng/repr BAUKR2@4/001488
data on/froma nultilayer fecording nmedi umi ncl udes
the steps of reading disc control information froma
specific area of the multilayer recordi ng nmedi um
In anloeheirn espertl t Ofaydre r qporsimly nedianhiionl udesmgthod of
| east a first layer and a second | ayer, the disc
contrpl information is locafjed at a particular area of _,
reCOqufi‘él‘?r/ijﬁesﬁr 9 st | TOlnd* t hféuiﬁjs a¥Sht rpFeording
information on the first and/or second | ayer includes
medidn MSlc §eEﬁQd3€§EErBE L %ﬂg'dﬁbé‘%oﬂ$$bf'iﬁfo@ﬁgtion
secon ayers an erein the fIrst contro
i nformati on having recordi ng paraneters for a basic
from Wi t epididtiegy afrelal owEd biter emol diibgypar apeterdinf amedium
alternate wite strategy or a higher recording speed
for the first layer is followed by the second contro
wherqigt obRat iBH HAAYRF t FRCPEEHRAi AgddamanBieledesyr atheleast a
basic wite strategy foll owed by the recording
firstﬁ.af ng} e[clﬁdOf tsheecoe.lrlmi ei%gé:? Wnge d%.tsré:atc?%tjpél t Eﬁformation
I'gher~ r ecor di ng Speed r the second |ayer  and
recordi ng/ reproduci ng the data on/froma nmain data

is 18£88e8f dthéa particular area of the first and/or second
layer, and the disc control information on the first and/or
second layer includes first and second control information for
the first and second layers and wherein the first control
information having recording parameters for a basic write
strategy followed by recording parameters of an alternate
write strategy or a higher recording speed for the first layer
is followed by the second control information having the
recording parameters for the basic write strategy followed by
the recording parameters of the alternate write strategy or
the higher recording speed for the second 1layer and
recording/reproducing the data on/from a main data area of the
first or second layer Dbased on the read disc control

information.
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first or second |l ayer based on the read disc contro
i nformati on. | n anot her aspect of the present
WO pwsbd1eh, a recordi ng nedi umincl udes a nul t PEI/ERRE04/001488
the multilayer recording mé&di umincluding at |east a
first layer and a second | ayer and disc contro
information | ocated at a particular area of the first
In aradienr swerid ¢Ayehe pheseitscinomntodbni ndoraavirdhngnmedium
the first and/or second layer including first and

. second control, information for the first and second ,
incLydRRr <2 whBRLFHPLRYSFT r st PEon oI | ¥ mt T GFORGAg medium
recordi ng paraneters for a basic wite strategy
; | cqrdis AREt e 0 r I b eqs
ln01{§¥%fg§€ g§ageh%gﬁg$&¥£§%rdlngéégeédgggaﬁﬁ;g%qfﬁrgﬁ& disc
| ayer is followed by the second control information
contdwyi gf dhea t Bowr Hoagtpdr ahebeparftdroulber bassL of i tlke first
strategy followed by the recordi ng paraneters of the
alternate wite strategy or the higher recording speed,
and/ 1 sqIid kBRI | ablee  AIFC FRRFEPL aSPERTMRE 1PReOPr 5§@n€ irst
i nvention, an optical disc includes at |east one

coyr di | a r ovi ith a.recordable area and
and/o{rgcoér%gnrg@ di éggﬁgd 6—?1%3?18.&”8 or géL(fesg:r eaa}n(%/\hesr“%?%n [ sggntrOl
control information is separately recorded within

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

In another aspect of the present invention, an optical disc
includes at 1least one recording layer provided with a
recordable area and a recording-disabled or prerecorded area,
wherein disc control information is separately recorded within
the prerecorded area per applicable recording velocity and
wherein recording layer information designating a recording

layer, recording wvelocity information directing a recording
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the prerecorded area per applicable recording velocity
and wherein recording |ayer information designating a
wo ews0ailag | ayer, recordi ng vel ocity i nformati BOT/KR2004/001488

directing a recordingvel ocPty, and wite strategy
i nformati on according to the correspondi ng recordi ng
velocity are witten within the disc contro

velodirdyor manidonwr i he anwit hetegs peistf cofmatthieopr eserding to  the
i nvention, an optical disc recording nethod includes

the steps of if_an tical disc havipg at |e
corraBaRtiity 1o5erof s | SR16q tYeation g H Seotomt LB the disc
information witten within a nanagenent area of the

cont AL 116385 REr recording velocity and reading to
store recording |layer information, recording velocity

information, and wite strategy information fitting

In andiEheor aeppandiaiy tkeondiesgnrel oordnytieeor ded aptdidal disc
the disc control information each, deciding the
recordin Ve|OCI%%uOf t he correspondlng recordi ng

recoqddyier B9theferiy @%gtﬁ@est%?%ﬁsr&fforélﬁngama?@rtlcal disc

|nfornat|on recording velocity information, and wite

for t] nd per m in taut .
hav“%%c g?Sgor ngrgg 5§|?? 1 %%%ho e?gégpgétg“%1 %é? disc
present |nvention, an optical disc

control information written within a wmanagement area of the
optical disc per recording velocity and reading to store
recording layer information, zrecording velocity information,
and write strategy information fitting the corresponding
recording velocity recorded within the disc control
information each, deciding the recording velocity of the
corresponding recording layer by referring to the stored
recording layer information, recording velocity information,
and write strategy information, and performing recording at
the decided recording velocity.

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

recording according to the received recording command in a
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record pl ayback apparatus includes a control unit
delivering a recordi ng conmand and a record pl ayback
WQIR005/0046£€i vi ng the recordi ng command, the recPCTIKR2004/001488

pl ayback unit perform ng éorecordlng according to the

recei ved recordi ng conmand i n amanner of reading disc

control information witten within a managenent area
mannegf ofh vpedtay diiss | operot edofdirngtigperwiakgten within a

recordi ng velocity sequence readlng wite strategy

i nformation Gﬁ corded wt @ s¢_control |nfornaH_ 4
managfiieile &Sy I g i TR EFec ?ﬁ?n@nv8F50|quﬁd¥¥g ayer an

correspondi ng recordi ng | ayer, deciding the recording
recor\igh%c' t %refodifts, corsespondi ng reeandhgg | anaicddy strategy

reférring to récording velocity information and the

wite strategy information, and perform ng the
informeadoniwgc@rdedewd¢¢ﬁme@iﬂﬂxmaﬁUnyhuﬂnﬁﬂnmatﬂqnihytinter—

be understood that both the foregoing genera

description and the follow ng detail ed descrjption of
workifige Wit és @nt SCRFERIS T A e il & \FUHE BRI orgeording

and are intended to provide further explanation of the

i nv Ia| f ti Dr
ayen e R s VRToR Ee Tholifed To Sponding

prOV|de a

recording layer by referring to recording velocity information
and the write strategy information, and performing the
recording at the decided recording velocity.

It 1s to be wunderstood that both the foregoing general
description and the following detailed description of the
present invention are exemplary and explanatory and are
intended to provide further explanation of the invention as

claimed.

Brief Description of Drawings

The accompanying drawings, which are included to provide a
further understanding of the invention and are incorporated in
and constitute a part of this application, illustrate

embodiment (g) of the invention and together with the
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further understanding of the invention and are
incorporated in and constitute a part of this
wa@ppbkioeasd on, illustrate enbodi nent (s) of thePCT/KR2004/001488
i nvention and together withlthedescription serve to
expl ain the principle of the invention. In the
drawings : FIG 1 is a diagramof a single-layer disc
descriptiwabkerve the gumEsdn theeptrionipkeGoR2 tkeainvention.
di agram of a dual -l ayer disc applicable to the present
invention; FIG 3 is a diagramof a managenent area
In th FEAWRES tont r of inforna?ion of the present
invention is recorded, in which a format of recording

FIc. teidi §C d I Ridon, Qiﬁg@@%%%@%”@i% H{A i Sable to the
schemati cal I'y shown; FIGS” 4A t0 4C are diagrans of
disc information recorded according to a first
presemnbacthwventioi; t he present invention; FIGS. 5A to 5C
are diagrans of disc information recorded according to
a second enbodi ment_of the present invention; FIGS 6A
FIG. {d 6 af e IdPIFPENCOf 2diRd@ i egiatat #6%C r ePBrldegble to the
according to a third enbodi nent of the present

' on, s E1GS. 7A and 7B are diagrans of disc
preSélr{rﬁ/gJ{rﬁrF}a%:I%lrlgrlf’ecor ded

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

FIGS. 4A to 4C are diagrams of disc information recorded
according to a first embodiment of the present invention;
FIGS. 5A to 5C are diagrams of disc information recorded
according to a second embodiment of the present invention;
FIGS. 6A to 6E are diagrams of disc information recorded
according to a third embodiment of the present invention;
FIGS. 7A and 7B are diagrams of disc information recorded
according to a fourth embodiment of the present invention; and
FIG. 8 is a block diagram of an optical disc recording and
reproducing apparatus using disc control information according

to the present invention.
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according to a fourth enbodi nent of the present

invention; and FIG 8 is a block diagram of an optica
wale®s/0046br di ng and reproduci ng appar at us usi NECTKR2004/001488

control information accordifg to the present

i nvention. Best Mode for Carrying Qut the Invention

Reference will now be made in detail to the preferred

Best MasdsifRnt@mryinge Preddin Inwankioh, exanpl es of
which are illustrated in the acconpanyi ng draw ngs.

Wierever. possj bl e, t he sane reference, nunbers, wil
R(Efmruesnede t ﬁ"?lolﬁlgholjb thbee drnéa\t/vl%gsl]?o ? ae}lt ot? heéksl%rreﬁ]éggerred
like parts. A Blu-ray disc is taken as an exanpl e of

emboBine@ftd CaF AirRC BEEHsEt NAntenthen)r eseftpl W eBki Gthich are
Yet, the concept of the present invention,
characterized in an optical disc having its disc
illusdomtbesl imf bheaeicoemperyridgd dreaviews . | Sagpptvenabbessbble,
DVD- RAM DVD- RW DVD+RW DVD-R, DVD+R, and sinilar

such discs. Although the termnology used herein js
the \BATe K IHHETTICT ha T Darti L BorRe{ eiRst hava-BeghouE  the
chosen by the applicant, such that the present

drawid¥eed o shiould dhe, under st,ood wi thy the intended

neani ngs of the term nology as used by the applicant.
For exanple, the "disc control information" of a disc
A Bliusray 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 prerecorded area (sometimes known as an embossed
area, in which manufacturer data is recorded and where no
further recording is possible), and includes information

necessary for the playback of a recorded disc. Disc control
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recorded in a specified area, i.e., a recordable area
of the disc or a prerecorded area (sonetinmes known as
wa@anoosmbbassed area, in which manufacturer data PGI/KR2004/001488

recorded and where no furtlfer recording is possible) |,

and i ncludes informati on necessary for the playback of

a recorded disc. Disc controlinformation is called )
informgitden riforgalLed" "driseDli'nﬁqrnraéi:iam‘bnO?fo"BFH‘J- gy ERkrtion

technol ogy but is typically referred to as "physica

f f
to BLE Ry e ateloSte R 11 SRBUIG Y abparsTr oo e

that the techni cal background of the present invention

"phyéf%aﬁqU@bk&a@DPihE@P&@t1@nphM§hFabvbﬂ@ﬁﬁF I pi/oL @t | VD+RW,
Mor eover, the disc information accordlng to the

pr esent |nvent|on is recorded as an unspecified unit
DVD-Rof armf @VieiR o, sadhi chlemme ,be tcaliied) Horappamngplte, tlaat the
a first or second information. FIGS. 1 and 2

illustrate the structure of optical discs according t
techniigalp: EEEHETHFENt Fin. CHf vAFeRChRy FEYGRELONe OBt RERALLY
di sc nay be applicable to the present invention. The

appllrc%‘bﬁgg%@dl kg)ssl%a{ﬁaﬁcﬂ%atf QXA € & rewitable

wri'te-once optical disc.

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 a lead-out area is provided as a management area on an
outer circumference area of the optical disc. 1In the inner

circumference area, a pre-recorded area and a rewritable (or
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Referring to FIG 1, illustrating an optical disc
havi ng one recording layer, a lead-in area is provided
W@3008/00EBagement area on an i nner circunfer enCECEKR2008001488

an optical disc, whereas a4 ead-out area is provided

as a managenent area on an outer circunference area of

the optical disc. In the inner circunference area, a
writepogcedc il aFearuadidedeaerrabbelyor wiint SD-&fceéhnd BD-WO

area are provided separately. In BD-RE and BD WO

t echnol o the pre-recorded area is_called the
cechngighi, pils fe Pl AR (o ol ol dr st PEE, e,
recorded, and disc infornation is recorded in the PIC

wher@RErmh AR & RF Sfnd 81 SRAEnYPBht 2olSatdatldy aF&foed & and
user data i's recorded and i nner and outer spare areas

| SA and OSA, which are used in the replacenent of the
disc datfomwfata aefbst reecaded. ihnthkee Pddsersfa.a BD-daBaliascsa is
a tenporary defect managenent area (TDMA) is provided
for recordiqgﬁigfornation f a defect _and for gener
€

I
made ihagenéntis FERNOFE3y RECES SEFSF | Aot fe 1€a Qﬁrégd and

BD- RE di scs, which have a correspondi ng area

: j T [ [ inLends, +p
lnner?%é{g? o%\?%t %gr }Spr?{eﬁ?dy egafs rIeéc}%ragl{cﬁg |'ch5]'lr|YJ('ne or%? i %%1 DIES1 ©
as disc control information required for record

replademdiacio Oftle dsta | HF a plefseDveledros . r enorclabdl €ase of a
ar e.
BD-WO disc, a temporary defect management area (TDMA) is
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
record playback of a disc in a pre-recorded or recordable are.
It is apparent that a recording method in the pre-record area
is differently applied to each kind of disc. In the case of
BD-RE and BD-WO discs, the pre-recorded area is the PIC area
recorded using a biphased high-frequency modulated gignal

reproduced according to a specific playback method, to acquirxe

the disc information.
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It is apparent that a recording nethod in the
pre-record area is differently applied to each kind of
wale@s/oodisd t he case of BD-RE and BD- WD di scs, tPEI/KR2004/001488

pre-recorded area is the PISC area recorded using a
bi phased hi gh-frequency nodul ated signal reproduced
according to a specific playback nmethod, to acquire

FIG. the tlkestirdivesmtarondptaead | Bigst r he8sngn @pal carecording
di sc having dual recordlng | ayers, in which an inner

ci rgunt ce area of the disc has a lead -in of a
Layerf, dff MECOPAPRy PRy CLAYBI G PR, i glipe has a
| ead- out of a second recordlng | ayer (Layer 1). In

1ead—|til91' gafcaaseﬁl FLLopE8ay | §a9E9V'é@% & o8acih e ddthding to

in and | ead -out areas e sane di sc
information is recorded in each PIC area. FIG 3
a lead!astrafesa asBPbGndr esedardiid edlagecor diayget ol x he In this
present invention. In configuring the disc information
of the PIC area of a BD-RE or BD-WO di sc, the m nimym

case,r @R dPRG A9 i $SorRFQT1ARRr 1n508 S uSfer e ohsPidfle and
one fragment , and five fragments make up the PIC

lead.%d%aarea§ Q%lrs '@%ﬂe %%gg?ﬁquﬂa 1&£Oq%|¥¥%%rded in

uster fragnen |sc I nformation -
is plurally recorded per recording |ayer and

each PIC area.

FIG. 3 illustrates a PIC area formatted according to the
present invention. In configuring the disc information of the
PIC area of a BD-RE or BD-WO disc, the minimum recording unit
is one cluster, 544 clusters constitute one fragment , 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
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recording velocity permtted by the correspondi ng
optical disc. One disc information includes 112 bytes,
waeomsidmes referred to as a DI frame. To cope RPET/KR2004/001488

| oss of disc information, ithe same contents of the

disc information are repeatedly recorded in each front

head cluster of the remainder of the fragnents.
strateglorimfownm riasn esenreagonféngortespadiregorddsadivrlocity

| ayer, information representing recording velocity,

an itestrate Lnformati on carresponding.tq the, . .
are %Qékﬁéé%glgefa ' ya%S%réqﬁ%ﬁ éﬂ”%npe %%hgﬂ§%ormatlon 18

informati on. Such information is utilized in recording
utili3Rd repr edueiBd nhea Rt ey fhiRCind OtREOWHS &M disc, to

optimal condition per recording | ayer and per

recording velocity. The disc information of the
provigeesent opwvemal orcorslichirrac ey zeecomwdpngyi daggr and per

specific recording velocity information supported by

the dis¢c and associated wite strategy information,
recorgddonyed o§p&difi cal Iy, in providing specific recording

vel ocity supported for each recording |ayer and

0G| i te r.ate ' 01| V] S L fi .
R
| ayers. The specific configuration of the disc

in prioRfidrimgf ispedif iforeording velocity information supported
by the disc and associated write strategy information, and
more specifically, in providing specific recording velocity
gupported 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
disc information of the same recording layer as one
information, i.e., without repeating any common information,
the write strategy configuration may differ per recording

velocity.
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Blu-ray disc, which may differ fromthe configuration
of a DVD based disc. Specifically, the recording D
woelodoetiBor a Blu-ray disc is 112 bytes or equP@BKR204/001488
By formulating the disc i Formation of the same
recording |l ayer as one information, i.e., wthout
repeating any common information, the wite strategy
FIGS .coffAd atlildmsraptdi f the peecryddrdi ngfvedidert yirfegnation
4A-AC il lustrate the recording of disc information
cording to a.first of four enbodj.nments of _th
acco BT N BonfLERE | WABH o BPA g | G  Ebe  present
configured in a specific sequence per recording |ayer

inverfihd ecordi Rghivel ogiiky: RekeriiaRg 40 EEG AAri8a¢Rd in a

di sc informati on sequence is determ ned by a séquence

nunber and is recorded using one byte. For instance,
specithe isdaqrerate @er scacmotidey layer fardd hrdydeding evelohety.
"Dl frame sequence nunber in DI block," which can be
represented _as 00h, O01h, 02h, 03h, Q4h, 05h, Cbh , or .
Referyang oftq nd I sc 4Pnf oPRELI ofiSGhelBLQTPRELRNpyERAYETICE 1S
00h or 0O7h indicates a first or eighth disc

oo O ol GRURCL A Silor MUSCHST o SEOLE AL BIBA: by
W Il be used by the correspondi ng disc

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

Moreover, recording layer information and recording velocity
information, which will be used by the corresponding disc
information, are represented by specific bits and recorded in
a specific area (N byte) within the disc information. For
instance, the recording layer information and the recording
velocity information are respectively recorded in the upper
and lower four bits of the N* byte, where a recording layer
information of 0000b, 1000b, or 1001b as the upper four bits

indicates a single layer, a dual layer L0 (first layer), or a

dual layer L1 (second layer), respectively, and a recording
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information, are represented by specific bits and
recorded in a specific area (Nt byte) within the disc
WO pdosoomB4 on. For instance, the recordi ng | ayePCT/KR2004/001488

information and the recordig velocity information are

respectively recorded in the upper and | ower four bits

of the Nt byte, where a recording |ayer information of
veloc@BoUntRoGs;iar 2000608Y,t WO UdFperO¥Up, bitP§0b, or 1111b

indicates a single layer, a dual layer LO (first

I dual_ | ayer, LI d | ,
as cRELTober, byt A ta rUGHR TN oPoc Ty Ra by TGRSR -
000 7 OO;Obz 0100b, 1000b, or 1111b as the | ower
speedgo@&—%b%%d,n@rcalt&@ Ddet RGNy SRERSE 1 AXSPeSEhectively.

X-speed, or 16x-speéd recording velocity,
respectively. By allocating one byte thusly, the

By alfiecertdingg dray érytenftdrusty, orclendradverdisgprihyeyr vishboingtion
i nformati on can be defined according to a system or

speci ficatiqQn enactnent,. The recordi pg | ayer ,
and  jtftor REFBRCARE t FELOSdSYdi ngt vIBRT 197 | nFaPmation dFkined
recorded in a reserved specific |location corresponding

accor%ﬂn €l &S Lf S i ﬂ%a%ll%w_é.ﬂ%c{:én@nt{/‘\’ ther eby
acrl mt

itating to confi e recording layer
i nformati on and the recording velocity information

The tr86budeflgi Mdher canrespandong ahdc dH oraabirdingByvelocity
recording wite power

information are recorded in a reserved specific location
corresponding to their sequence number, as shown in FIG. 4A,
thereby  facilitating to confirm  the recording layer
information and the recording velocity information included in
the corresponding disc information. By recording write power
or write parameters as write strategy information fitting the
corresponding recording layer and recording velocity in detail
using the remainder of the bytes within the disc information,
namely, the 44%-111*® bytes, the recorded information enables
efficient recording and reproducing of an optical disc. The
information recorded in the 44™~111*" bytes is referred to as
the write strategy parameters.

FIG. 4B exemplarily shows disc information recorded in a

single layer when representing the disc information shown in
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or wite paraneters as wite strategy information
fitting the correspondi ng recordi ng | ayer and
WO e@s/0ailag vel ocity in detail using the remai NPET/K&R004/001488

the bytes within the disc ¥hformation, nanely, the
44t h~l'1 1t bytes, the recorded information enables
efficient recording and reproducing of an optica

FIG. di4®c. Théhéenf ornat ophicetordedei nre@reindsh~Fourh @yfésrent
is referred to as the wite strategy paraneters . FlIG

4B exenpl aril,y shows disc i,nformation recorded in_.a .
recotiig o VEIGF Aon LOSPESeHitHg { hESBTsc FRFGr et fpgrmation
shown inFI G 4A. \Wen an optical disc requires four

corrddddRIGY keCOLARNOYaL 0Glddoddiif MR i dirC needed
I nf ormatT on corresponding to the Tour recordi ng
velocities are needed within a PIC area. In each disc
withimfar mad osreat s Skgueack mimeer inSoreevided iitsa sequence
fifth byte and correspondi ng recording | ayer
i nformation and recording velocity information are _
nunbgTa déy FEFITFeth M 13 HikE Ry a8 | AT P IRPIBiRg Fecording
each of the corresponding recording | ayer infornation

i ' ! . . . .
aye] e L PO LR YRR b af it P ave
as | x-speed, 2x-speed, 4x-speed, and 8x-speed

recor@¥d espapdsntopifie ¢gselabdateny MPE bits to each of the
corresponding recording layer information and the
corresponding recording velocity information. For instance, a
representation of recording velocities as lx-gpeed, 2x-speed,
4x-speed, and 8x-speed corresponds to the case of the single
layer in FIG. 4B. Hence, the upper four bits of the N™ byte
is 0000b to designate the single layer and the lower four bits
indicate each recording velocity information. Specifically,
0000b indicating 1x-speed is written in the first disc
information, 0010b indicating 2x-speed 1is written in the
second disc information, 0100b indicating 4x-speed is written
in the third disc information, and 1000b indicating 8x-speed
is written in the fourth disc information.

FIG. 4C exemplarily shows disc information recorded in a dual

layer when representing the disc information shown in FIG. 4A,
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layer in FIG 4B . Hence, the upper four bits of the
Nth byte is 0000b to designate the single | ayer and
wo b@sloemes four bits indicate each recordi ng VRBCDERRY04/001488
i nformati on. Specifically20000b indicating |x-speed
is witten in the first disc information, 0010b
i ndicating 2x-speed is witten in the second di sc
in  whatbr readlon diG00Bnfedineationg dagrspepanféngr | teerregprding
the third disc information, and 1000b i ndicati ng 8x-
IS Wwiften in the f our h di sc_information
veloc] B axbEPAPRH Y SEndHET o T GHmiP S oclr dRGPFAOYTEd in
dual | ayer when representing the di sc i nformation
confi%ﬂ%@ﬁg‘nd&%@- AR A each SG | iYL ON 1east two
orresponding to recording velocity information per
recording layer is configured in configuring disc
recoridifhor meyars | exdase t gdmaly) eddbect infeooidioy Hayensinly
exist. Nanely, disc information is mainly configured
per recording |ayer and anot her.  disc nfornatl
configte6rdiRRY t 5SFOEEr dtngl W oc PR &n%i:ktedf r éﬁ&ndﬁr%ormatlon
recording layer is then configured. In the aspect of a
ence u . $C for
accor%q?lg n‘né:a Jg%]c|89&£h§f é)reg%tcﬁ-m f;o%f ?gbﬁjﬁfe%po%ﬁ%g recordlng
recordlng | ayer; another dISC i nformati on, according

layert 0i@ €OhesPOnEifgregcor dimgttel egect of a sequence of
configuring disc information, disc information is
preferentially configured on a recording layer; another disc
information, according to a corresponding recording velocity
in the corresponding recording layer, is then configured.
Hence, if an optical disc includes two recording layers and
each recording layer reéuires four different recording
velocity information, eight disc information are mneeded to
cope with each recording velocity per recording layer within a
PIC area. In each of the disc information, a sequence number
is written in a f£ifth byte and recording layer information and
recording velocity information are respectively written in
four allocated bits of an N byte.

For instance, i1f the recording velocities to be represented

per recording layer are 1x-speed, 2x-speed, 4x-speed, and 8x-
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in the corresponding recording |ayer, is then
configured. Hence, if an optical disc includes two
wo ews/0ailag | ayers and each recordi ng | ayer regROT/BR2004/001488

four different recording ¥élocity information, eight

di sc informati on are needed to cope with each

recording velocity per recording layer within a PIC
speedar . reth ehraush tirantitscdiatordmfidmt i®segienc@niigured

nunber is witten in a fifth byte and recording | ayer

wien UL TELESRB00 L eod 63 HEl S IR TRALED i 00,
byte. For instance, if the recording velocities to be

the u%ﬁ@%e§%%&e%ﬂ%§<ﬁ?qgk9%ﬂg hayer aake 1b¥opPeed.designate the
Xx-speed, 4x-speed, and 8xspeed, first through fourth

disc information are configured with disc information
firstofreaokidisy fevend mod ayer {dweserf@)y bhesupfetheolir™ byte
bits of the Nth byte are 1000b to designate the first

. .. recording layer, and the |lowey, four bits.of the h .
indicg{ee itif caF8SPRECLEEpedtSSRF %ﬂ&ndVﬁBOGéngtﬁpggrmatlon'
i nformati on. Specifically, 0000b indicating |x-speed

Speci;l‘f?.g\gﬁ.h. .t,eno.gaolgheirg.féétijﬁic f}?—fsﬂfé%i Qi leggen in the
indrcati'ng 2x-speed 1s witten in the secon I sC
i nformati on, 0100b indicating 4x-speed is witten in

firstt Rirgt disEoimforoms i 001 0dndi i imyli 2Rt spge8xdpeadritten
in the second disc information, 0100b indicating 4x-speed is
written in third disc information, and 1000b indicating 8x-
speed is written in the fourth disc information.

Moreover, fifth through eighth disc information are configured
with disc information of a second recording layer (layer 1) of
the dual layer. The upper four bits of the N*® byte are 1001b
to designate the second recording layer, and the lower four
bits of the N byte indicate the respective recording
velocity information. Specifically, 0000b indicating 1x-speed
is written in the fifth disc information, 0010b indicating 2x-
speed is written 1in the sixtp disc information, 0100b
indicating 4x-speed is written in the seventh disc information,
and 1000b indicating 8x-speed is written in the eighth disc

information.
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is witten in the fourth disc information. Mbreover,
fifth through eighth disc information are configured
wowdok/oadiise i nformati on of a second recordi ng | BEEKR2004/001488
(layer 1) of the dual |aye®? The upper four bits of
the Nth byte are 1001b to designate the second
recording layer, and the lower four bits of the Nth
In tlhyt £ingd canbodheenespakitiaeinbeosmatagnvelpcieparated for
i nformati on. Specifically, 0000b indicating | x-speed
is witten in-the fifth disc informati 0010b .
cach | FefRERt G SRISEOFY s e FLEh TRVERG si i hedrsedance with
i nformati on, 0100b indicating 4x-speed is witten in
anotHele S8ME8ALRAcHESC dTHON ARFLMataBt 1090k ddinald Nor each
8x-speed is witten in the eighth disc information.In
the first enbodi nent, disc information is separated
recorfddmceathyeecoratichgerehocreyorairachrdlayeEity | per recording
accordance wi th anot her enbodi nent, disc information

I S separ at ed fgr each recording_ |l ayer, and each _
layery &8t dPhgl el Befty Lpe e b di %b“l Yif €afche GASUdEY one

inone D. In this case, there is one D per recording

r e I u [ o, di t :
R P e s e
to 5Cillustrate the recording of disc information

according to the number of supported recording velocities.
FIGS. 5A to 5C illustrate the recording of disc information
according to a second of four embodiments of the present
invention. In contrast to the first embodiment, the recording
layer information and recording wvelocity information of the
second embodiment are recorded in a fifth byte representing a
sequence number of disc informatiomn.

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

FIG. 5B illustrates the second embodiment applied to a single

layer, in which recording layer information and recording
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according to a second of four enbodi nents of the
present invention. In contrast to the first
weniwsado4ment , the recording | ayer information aPdI/KR2004/001488

recording vel ocity inform&3ion of the second

enbodi nent are recorded in a fifth byte representing a

sequence nunber of disc information. Instead of sinply
velociifdi catfomnmat seguakee tsicoasied nilbushgi SN BRRBEFoRS the

a sequence nunber within disc information indicates

covecl b NG ILoC, HRECT B! B! S SLIREAN,A SRECITL G yee

recording velocity informati on of the present
instekdveRt kol in the above area . FIG 5B illustrates the
second enbodi nent applied to a single layer, in which
recording layer information and recordi ngvelocity
For iinsftenmed, on aepresentaedonnof heesamdimgnnerlcasittilee as 1x-
first enmbodinment (FIG 4B) but are witten in the

fifth byte instead of Nth . For instance, a
speednept38REEH! orft BTSRRI dPRG V& oEPEFLs EriSEREP to the

2x-speed, 4x-speed, and 8x-speed corresponds to the

case in y iR ~F 5B. e, e
case fﬁrtﬁlét tgqgfgatehgiﬁéfh?%ytbg%r ?BO'OOO% ggl’ gﬁgtgi ng 't he four
singl e | ayer,

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

FIG. 5C illustrates the second embodiment applied to a dual
layer, in which recording layer information and recording
velocity information are recorded in the same manner as the
first embodiment (FIG. 4B) but are written in a fifth byte
instead of the N**. For instance, if the recording velocities
to be represented per recording layer are 1lx-speed, 2x-speed,

4x-speed, and 8x-speed, the first through fourth disc
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and the lower four bits of the fifth byte indicate
each recording velocity information. Specifically,
wW@0®Blo41di cating | x - speed is witten in thePET/KRR2004/001488

di sc information, 0010b i rAfi cating 2x-speed is witten

in the second disc information, 0100b indicating

4x-speed is witten in the third disc information, and
infort@ddieon mfieariond igxuredeatitils dipet dmfigrmaieldroupfha first

disc information. FIG 5C illustrates the second

di i ed | i n_which di
recorfIPTEAl. AAPLLED 410 & dual ARYET Sl el LeCOl N

are recorded in the sane manner as the first

four WMl FENLHEFIFGF 4B Y A& WbbbheRol Reckildddde e first
instead of the Nt . For instance, if the recording

velocities to be represented per recording |ayer are
recoddsspekaye?2x -arspegte drwspecthumndi8z- speethet Heafth byte
first through fourth discinformation are configured

with disc informatjon of a first recarding |ayer ,
meansg( | gyidijats t ngaghal FE?QFQlHSnceP’%KEHJ%ber tpfprmation.

bits of the fifth byte are 1000b to designate the

fd.r sty qrecondi I : ngd. the | f Lsf, the n
spectf i o ORUER,| PHficaPify, cho BEL M By 1O e
i nformati on. Specifically, 0000b indicating | x-speed

first Sdiddt i Qfioirmatien, 0010b indicating 2x-speed is written
in the second disc information, 0100b indicating 4x-speed is
written in the third disc information, and 1000b indicating
8x-speed is written in the fourth disc information. Meanwhile,
the fifth through eighth disc information are configured with
disc information of a second recording layer (layer 1) of the
dual layer. The upper four bits of the fifth byte are 1001b
to designate the second recording layer, and the lower four
bits of the fifth byte indicate each recording velocity
information. Specifically, 0000b indicating 1x-speed is
written in the fifth disc information, 0010b indicating 2x-
speed is written in the sixth disc information, 0100b
indicating 4x-speed is written in the seventh disc information,
and 1000b indicating 8x-speed is written in the eighth disc

information.
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first disc information, 0010b indicating 2x-speed is
witten in the second disc information, 0100b
WO pesoet1Bhg 4x-speed is witten in the third dPEI/KR2004/001488
i nformati on, and 1000b i ndiccating 8x-speed is witten
in the fourth disc information.- Meanwhile, the fifth
t hrough eighth disc information are configured with
FIGS.m6ﬁ:t@f6Emmﬁknsnﬁatssében@aqaﬁﬂimgupfa%éscuiﬁﬁﬂrMQtion
of the dual |ayer. The upper four bits of the fifth
yte are 1001h to_designate the second record
accorgé?gr,tandat isher ogpuﬁit?mB?SFWSHFFftREbyQ%e present
i ndi cate each recording velocity informtion.
; ifically, 0000b indicating | x-speed is witten in
lnven?ﬁgﬁfifth disc information, 0010b indicating 2xspeed
is witten in the sixth disc information, 0100b
In tHendilchtd ngmbadspentd,i & wilidtaantiyn thedseverditfadinetion are
i nformati on, and 1000b indicating 8x-speed is witten
in the eighth disc information. FIGS, 6A to 6E | ,
recordepudty at 81fFe PedGILty SFAUGNE i Gamdt i QckurfmRE1on
to a third of four enbodi ments of the present

is deilji%\nlf%qge nb#ag. ts'%%aliltelﬂ.cred n‘?ﬂ%%?,r%q{éi ﬁgeglf%@éf& yséc)éuence is

SC I ntor {ion-are recor | ) recor
sequence of each disc information
recorded in one byte. For instance, the corresponding

information is recorded in a fifth byte (i.e., the “D; frame
sequence number in DI block," which can be represented as 00h,
01h, 02h, 03h, 04h, 05h, 06h, or 07h) of the disc information.
Here, for eiample, a fifth byte of 00h indicates the first
disc information as well as disc information of 1x-speed of a
first recording layer (Layer 0), a f£ifth byte of 0lh indicates
the second disc information as well as disc information of 2x-
speed of the first recording layer, and a fifth byte of 07h
indicates the eighth disc information as well as disc
information of 8x-speed of a second recording layer (Layer 1).
Hence, the disc information is preferentially arranged in a
recording layer sequence and 1is configured to follow a per

recording velocity information sequence.
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is determ ned by a sequence nunber, and the record
sequence is recorded in one byte. For instance, the
wa@oeoosesqaendi ng i nformation is recorded in a fiP¢ChKRE08/001488

(i.e., the "D frame sequéfice number in DI block, "

whi ch can be represented as 00h, 01h, 02h, 03h, 04h,

05h, 06h, or 07h) of the disc |nfornat|on Here, for
Writeewdmoltegya filterenerabin@oithdiregeiing veierifysaeant

information as well as disc |nfornat|on of Ix-speed of

L 0 fifth. b 0L
byt CEr e A M or el s LT OB o o sa b @

i nformati on of 2xspeed of the first recording |ayer,

spec:L@Qg addf the byte @.f Wik d ndi-gategyt ieingdidrdli §6e1d  (the

i nformation as well as disc information of 8x- speed of
a second recordlng | ayer (Layer 1) . Hence, the disc

L ~11i17f obpaesbn s thief ertent dabty iafoamgéedonn aﬂdﬁnﬁxﬁkq?tlon
| ayer sequence and is conflgured to follom1a per

recordi ng ve] ocit |nfor |on sequence. Wi
1nf°r§PFéP§g§g QﬁQﬁ£§¥ﬂ?ﬁg Hﬁr%%?oéFF?tﬁ&%ntype
by the correspondlng di sc |nfornation is recorded in

is re Ioé:f&%%."( I%rg %ﬁ(ﬁ@?f tnge]c_:gf%' Leet,r aeﬁe@y PAr 3ABLY Sstrategy

ytes) he disc
information. ldentification |nfornat|on for

code ifdestd f ytng e beee)Jedvimhie sheatdigye t ypEormation. If
there are N kinds of write strategy (WS), the identification
information allocates a specific recognition wvalue to each
write strategy, setting, for instance, 0000 0001b to indicate
a first write strategy (WS-1), 0000 0010b to indicate a second
write strategy (WS-2), and XXXX XXXXb to indicate an N*® write
strategy (WS-N). A WS type of 0000 0000b can be set to
indicate that no gpecific WS type exists as well as WS
parameters. Namely, the ‘WS code’ information of the N byte
can be utilized to indicate that there is no WS as well as
information designating the WS type.

FIG. 6B shows an example of recording disc information for a
specific write strategy, in which a disc manufacturer selects
to record WS-1 from various specifications in recording a

write strategy for 1lx-speed within 1x-speed disc information
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is recorded in another specific area, e.g., a wite
strategy code field (the NtiL byte) , within the disc
wo ndosoomss on. | f there are N kinds of wite stPEI/ERY004/001488

(WB), the identification id%ormation allocates a
specific recognition value to each wite strategy,
setting, for instance, 0000 0001b to indicate a first

of awfilretstreseEyigg\slpyer.000R00IVb ©o Vhlieasgérategy code
second wite strategy (Ws-2) , and XXXX XXXXb to

£ie1c008 B00BB Ean B 80 Po P RARL Al TR S0 hoct FIEL wrTite

type exists as well as W5 paraneters. Nanely, the W5

strat®@qe’ %ﬁbprgﬁkhﬁﬁtgg_tbglhhgyt309§QsESnH§h%iZ@Q tRs-1 are
indicate that there is no Ws as well as infornation

designating the W5 type. FIG 6B shows an exanpl e of
writteecarnli hhedived tienfeirmetéeagn peramespesi fiielwr i fighe L™~111

strategy, in which a disc manufacturer selects to

record Ws-1 from various specifications in recording a
bytesjrite strategy for Ix- speed within Ix - speed disc

i nformati onof a first recording layer. Nanely, a wite

16 a Si8LCRknGedecLeld LR dytie) 0L 00000044 5 nch s egoan
afirst wite strategy, and paraneter val ues
corresponding to Ws-1 are witten in the wite

is wAlinadeagy par apied ersritel dstitheebih~ldddeh field and ws-2
parameters will be written in the L™~111*F bytes. These write
strategy parameters have different wvalues according to the
kind of write strategy. The corresponding write strategy
parameters are predetermined, as specified information fitting
the characteristics of the disc, and made available to a disc
manufacturer or a system designer. As such, the write
strategy pa:améters have arbitrary wvalues with no relevance to
the present invention.

FIGS. 6C to 6E show gspecific embodiments for including the
write strategy in the disc information of the present
invention, assuming a dual-layer disc in which 1x-speed and
2x-speed are applied to the two recording layers, respectively.
Here, FIGS. 6C and 6D show a write strategy optionally

selected to be recorded for all recording layers and recording
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bytes) . If a disc manufacturer selects to record in
WE-2, 0000 0010b is witten in the wite strategy code
wo c@sdoasd W5-2 paraneters will be witten i n POEKRR004/001488
~l11th bytes. These wite2$rategy paranmeters have
di fferent values according to the kind of wite
strategy. The corresponding wite strate paraneters
velocaféefr egiet epainbactasisgect f iddd nf Gat %%ﬁ"-f i $Ei nghows a
the characteristics of the disc, and nmade available to
I sc_manuf gctuyrer or_a.system desi,gner. AS suc
recorfiefy elPE el et PEPeRtBrEIRFE (PRRTL Shucd wiplittory
no rel evance to the present invention. FIGS. 6C to 6E

recorsie¥ sReql fdgeamediiRal S ifef vddudyng the wite
strategy in‘the disc information of the present
i nvention, assum ng a dual-layer disc in which

FIG. | ¥Cspebdwanda2xespeedofir eoppipbnatlyo rtéeordwonyg ecoreli ngrite
| ayers, respectively. Here, FIGS. 6C and 6D show a

wite strategy optiognpally selected to be recorded for
stratggy rfe%]ér&itlﬁrg %%%il%ﬁ%%ﬁdi%f@%ff&&?ffﬁéggonve ocities.
manufacturing a disc, and FIG 6E shows a recorded

For fﬂgﬂﬁﬁﬁérfﬁﬁﬁyigrfgg E&Q&”EQ %ﬁgga%% %f%?“%ﬂfgﬁhation of

t :
recordirg at a specific recording velocity.

1x-speed for a first recording layer, and WS-1 is selected as
the write strategy; 0l1h 1is recorded to indicate disc
information of 2x-speed for the first recording layer, and WS-
2 is selected as the write strategy; 02h is recorded to
indicate disc information of 1x-speed for a second recording
layer, and WS-1 is selected as the write strategy; and 03h is
recorded to indicate disc information of 2x-speed for the
second recording layer, and WS-N is selected as the write
strategy.

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

identically for one most reliable write strategy. FIG. 6D
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FIG 6C shows a case of optionally recording the wite
strategy for all recording |layers and recording
wo 00s00418£s. For i nstance, 00h is recorded to POTKR2608/001488
disc information of |x-speet for a first recording
| ayer, and Ws-1 is selected as the wite strategy; 0lh
is recorded to indicate disc information of 2x-speed
illugtgatafe A r §8S%csfditngWPajer 1sandristen |§O§eI%E?EH disc
as the wite strategy; 02h is recorded to indicate
|nfornat|on of | x-speed for a second recording
“tand Ws-1 is selected as the wite strategy; and
03h |s recorded to indicate disc information of
FIG. 2%6Bpesbddr shemserend bECORURG iYL ,a angrWE= N Srategy
selected as the wite strategy. FIG 6D shows anot her
exanpl e of optionally recording the wite strategy, in
previghisdly t Hetezmdngd t énsty avegatorypphpadero ihe aise of a
information of every recording |layer and recording

ince wijte, strat gy can be optiona
specicor BT Asc St SEt BPar et Sy ARG e | Pt ionally
disc information identically for one nost reliable

for é@iit%tﬁ%&atf@aor&ixgg GRhbLyst Eat es AhLageithatgMEdedys for

witten for every disc 1 nformation.

1nfoﬁ%a

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

strategy that can be optionally recorded.
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FIG 6E shows a nethod of recording a wite strategy
previously determ ned in a mandatory manner in case of
w@2@pmeilBi c recording velocity and wite stratBQi/ER2004/001488

optionally for all other Pécording velocities. The
wite strategy for | x-speed is considered primary,
where a specific nethod is predeterm ned, and a disc

In apphyiagt tlee casopofondIfy re@or o | odt har pbebediby of
velocities. For instance, if the wite strategy

mandatory for the | x-speed is Ws-1, 00h is , recorded.to
specitare e o SE I ARSEEY ofd ol hteahilah PoiEref A - tne” 1x-

recording layer, and Ws-1 is 'set as the mandatory
WL |t t Then, | o} 0 ir-pai j :
S R b SRS e e SR
and W5-2 is selected as the wite strategy that can be
to seaptdeonaddordianprdesridcO@hisisicecof detlet diisadingates. discdisc
i nformati on of | x-speed for a second recording |ayer,
and Ws-1 is selected_as the mandatory wite strategy;
manufaeEUSH AT Xk HedRl bY i Kareafe Alies OF nfoPrhuEPdrtyf of the
2x-speed for the second recording |layer, Ws-2 is

.selected as the w| .stra ca e ti 0 ;
Spem&éce rdett 1 apSF§?F%8t1§5 ctélgg%ﬁtrtl?@] G g%lg o%g'lof nlgééé/rdlng
plurality of specified wite strategies is uniformy

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

FIGS. 7A and 7B illustrate the recording of disc information
according to a fourth of four embodiments of the present
invention. First of all, a plurality of disc information are
recorded in a disc, a record sequence of each disc information
is determined by a sequence number, and the record sequence is
written in one byte. For instance, the corresponding

information is recorded in a fifth byte (i.e., the "DI frame
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wite strategy in a mandatory manner, thereby enabling
to secure recording characteristics of the disc nore.
woassetisanuf act urer can optionally record onePOI/K®R2004/001488

plurality of the specifieglmwite strategies uniformy

for all recording velocities besides the | x-speed,

whereby a di sc manufacturing process time can be
sequesher hemedr HorBI bheckafiduhdey Gent besEeREegenftsad as 00h,

| x-speed can be recorded and a di sc manufacturer can

oun, §Bh, B! Yo FEOL R TBERET ot by SLEALFRY L | rapsLicn,

| x-speed is made up of one disc information including
where! B £IREGI Hyed RENURIOr YoM | t&r ShTAL eAdiaRdeanat kst disc
disc inforfmation including the optional wite
strategy. FIGS. 7A and 7B illustrate the recordi ng of
infordastohnbdr dat-ispeedc dodiagf tosta fearrfiing fleyer, a second
enbodi nents of the present invention. First of all, a
‘ plurality of disc information are recorded ipn a qjsc,
disc anferppriloBqBénéd §Pegdchodi $8 HoPhatoRding 1ayer, or

deternm ned by a sequence nunber, and the record

an éi%%gﬁe%ﬁgéfiﬁ¥g AN ) GegbyL ee&ofoknétg%r d K&cording

orresponding rntormation 1s recorded in Ifth byte
(i.e., the "D franesequence nunber in D block, "
layerWhi chegsdotiera8pr esentrghaes O0bhe disc information is

preferentially arranged in a recording layer seqguence and ‘is
configured to follow a per recording velocity information
sequence.

In a specific area within the disc information, recording
velocity information designated by the corresponding disc
information'and write strategy coping with the corresponding
recording velocity are written in a reserved specific location.
For instance, the recording wvelocity information of the
corresponding disc information is written in the N~ (N+4) BB
bytes, and the write strategy coping with the corresponding
recording velocity is written in the M™~111*" bytes.

For the fourth embodiment of the present invention to provide

disc information coping with high recording velocity, the

recording velocity information and write strategy are written
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A h, 02h, 03h, 04h, 05h, 06h, or 07h) of the disc
i nformati on, where a fifth byte of 00h, O h, or 07h
wo pesoeties a first disc informati on of 2x- speebPlCT/ER2@4/001488

first recording layer, a s$€cond disc information of
2x-speed for the first recording layer, or an eighth
disc informati on of 8x-speed for a second recording

for eayler ofr ezpednrinedlify HefcesedadwmwlidicscvehPol it i grEwnation,
preferentially arranged in a recording | ayer sequence

, and is .configured.to follow a per recording vel ocit .
.o} i GPREEFON TESTIGHOE, VEOR ec 41 ar b T HIN  freording
di sc information, recording velocity information
i g by, t 0 esﬁ%%q% [ j L | an
Wﬂoc\('j/b(r;E ?jlt e@a?gt'eg?/ E‘gggﬁg&w tht d;iglcggrfgls%%% [ ggvﬁnggc))r'd%r?éi an
velocity are witten in a reserved specific |ocation.
interhediatset apeeoribhegr eosrat gy velvdeit)y. | nfHaregt | bheofnominal
the corresponding disc information is witten in the
Nt h~(N+4) th bytes, and the wite strategy coping with
recorfR&de oSN ng-F ecdr dPAgivel SEFEFILEIW MRHIOTLTY tIRE @

M ~lIlth bytes. For the fourth enbodi ment of the
corseBb BRIl PYELT S 048! b2l g WU 90 CBRESMaeson

associated with 1x-speed; the maximum recording velocity is an

applicable maximum recording velocity (e.g., 3x-gpeed)

associated with the optimal recording velocity; the minimum

recording velocity ins an applicable minimum recording

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

recording velocity; and the intermediate recording velocity is

an applicable intermediate recording velocity (e.g., 1.7xVmin)

agssociated with the optimal recording velocity. The above

relation of recording velocity values has been determined by

considering a radius ratio between inner and outer

circumferences of a Blu-ray disc applicable to the present

invention. Tt 1is apparent that such a relation can be

variably applied to other kinds of discse and that the

recording velocity values can be set to different wvalues

accoxrding to disc characteristics.
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recording velocity information and wite strategy are
wittenfor each of a plurality of recording velocity
WO ndosooEB4 on, i.e., a nom nal recordi ng vel oci PET/KR2004/001488
- (Vnom), a maximumrecordi g velocity (Vmax) , a
m ni mum recording velocity (Vmn) , and an
intermedi ate recording velocity (Vint) . Here, the
Relatim@r val EBEorePhnak| secoyrdiada BaspelF¥cotmpeed) , the
velocity of a corresponding disc and is generally
witten as inforpation-associ ated w X- Speed; e i
same ERTMAECHt di v v&ﬁggﬁgﬁgﬁ ahr%%%#ﬁ%ébléghax?%ﬁﬁ1 disc
recording velocity (e.g., 3x-speed) associated with
inforhd€i8Rt 1 mal rEcorGing Wel 0¢dey; bR iful, "NUMnieteisi,Ng and
velocity ins an applicable m ninmumrecording velocity
(e.g., Vmax/2.4) associated with the optinmal recording
intermefibst ey reamardimg | nekoakdias e axecod §f Aigrevt by tetiegmined
an applicable internmedi ate recording velocity (e.g.,
1. 7xVm n) associated with the optiml , yecordin
accord ety HneraBLVET dISAGTs YRLariF kg Pdrsniay far a
val ues has been determ ned by considering a radius
n.i nd,,out.e b rences of a
he e RE B S2BAE T hvent ] on. It
i s apparent that such a relation can be variably
ThougBPBhiyethunbeat hef kitstamedi 4if scseanddihgt vehiecities can be

established, the present invention is characterized in having
at least one intermediate recording velocity. At least four
recording velocity information are included in one disc
information, with system operation benefiting £from larger
numbers of recording velocity information. By utilizing a
recordable area within disc information to the maximum, many
intermediate recording velocity information can be provided.

FIG. 7B schematically shows disc information recorded in the
case of FIG. 7A, and more particularly, in the case of a dual
layer. For instance, when an optical disc requires three
different recording velocity information per recording layer,
gix disc information corresponding to the respective recording
velocities are needed within a PIC area. BEach disc

information is allocated to write a sequence number,
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recordi ng velocity values can be set to different
val ues according to disc characteristics.Relating to
wo b@soptis4ral recording velocity (| x-speed) , tPET/KR2®4/001488

information is preferably3%corded in each disc

information. Preferably, the maxi mum m ninum and

internmedi ate recording velocities are differently
corregpradiinged aceer@idind o t heehegivyim r edsfginmg tieloci t y and

value as far as the corresponding information is

appli.cabl e. .Though any nunber of J ntermnediate
Corrersggélfj&inﬁ’g Wyell-l:'(?c i Sair e)é n %Be % ?F?Biﬁtsel%fg&,net‘f:é’lrﬁae's ent
invention is characterized in having at |east one

For ifde&dmRdi aje negor diagryShgCivit oAt ilfastof @l represented
recording velocity information are included in one
disc information, wth system operation benefiting

are lkrepeledr, gex mdeet,s aofd reecapdiaty wHeoclige i niftrmetiiom for
By utilizing a recordable area within disc information
to the maxi mum many internediate recording velocit

a Lirski seeREddRT diisd grshiudss fmr@tvss%ﬁftdawfgﬁlyd disc

shows disc infornmation recorded in the case of FIG

. .and no art.i.cul grl i AL he . u _
lnfor@yté??"l:orhlgﬁgt’ an%:lg%:I \%rﬁé:)r%tan&%%gi clgﬁsogfln‘sp%t]?oergu?lrseslx speed
three different recording velocity information per

disc reeRsehgidayer, the first recording layer, its sequence
number corresponding to 00h, and the corresponding recording
velocity and write strategy are written in a reserved location,
i.e., the N"~(N+4)*® bytes and the M™-111" bytes,
respectively; the second disc information is 2x-speed disc
information of the first recording layer, its sequence number
corresponding to 0lh, and the corresponding recording velocity
and write strategy are written in similarly resexrved
locations; and the third disc information is 6x-gpeed disc
information of the first recording layer, its sequence number
corresponding to 02h, and the corresponding recording velocity
and write strategy are written in similarly reserved locations.
Likewise, fourth, Ffifth, and sgixth disc information are for a
second recording layer, where the fourth disc information is

lx-speed disc information of the second recording layer and
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six disc information corresponding to the respective
recording velocities are needed wthin a PIC area.
wEawh/oadiisc i nformation is allocated to wite aPCEER2VGM01488

nunber, correspondi ng recoPd ng velocity information,
and corresponding wite strategy to a predetermn ned
area. For instance, if the recording velocities to be

its seepreesentenzee t@rspsgdBdetswpéém ante B - speed ifithe disc
disc information for a first recording |ayer includes

first, second, and third, disc,inpformation re, the
inforppfdphyj 48 |H§H§Rﬁ?i§ égS?x %E gamapgenlnpgbd%hqn]§ﬁcond
the first recording layer, its sequence number

recorQQPgCIt ngn§o QA o ?geﬁgg QﬁﬁﬁﬁﬁpQﬂgfﬁQs§@ﬁ@édhﬁg 04h,

and wite strategy are witten in a reserved
| ocation, i.e., the Nth~(N+4) t bytes and the M
and whHdreh yHees,siespectlivel yinfbemsedond dissc 6x-speed disc
information is 2x-speed disc information of the first
recording | ayer, its sequence nunber correspondi ng
inforpagioand# h§¥1@or$%§%ﬁdur@§qr@é@9d| haYosl @é‘fﬁf yi&8d Sequence
MW|te strategy are witten in S|n1larly reserved
| ocati ons; d the t EQ di ' rkﬁggatl

numbe&lsgorﬁﬁgpﬁg Pont6f CREfirst™reddrdi ng $ayer§3&§%§§%hdlng

sequence number corresponding to 02h, and the
recor@@hbe SRARMIING rBEPr W 1ge VEEBELEYY are written in the same

location as in the case of the first recording layer.

In the fourth embodiment of the present invention, a plurality
of recording velocity information are all included in one disc
information, but one write strategy associated with specific
recording velocity information can be written in one disc
information with the remainder written in another disc
information. For instance, regarding four kinds of recording
velocity information, the number of required disc information
will be four times more than that of the above-explained
embodiment. Yet, the PIC area, in which the disc information
of 112 bytes is written, 1s an area providing for a
sufficiently large number of disc information to be written

information.
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and wite strategy are witten in simlarly reserved
| ocations. Likew se, fourth, fifth, and sixth disc
WO ndosoomB4 on are for a second recordi ng | ayer, P@YER2004/001488
the fourth disc informati 8@ i s |x-speed disc
i nformati on of the second recording |layer andits
sequence nunber corresponds to 03h, where the fifth
FIG. & sclliudtoratess oani op2icalsphist discording mandorrarfradueing
second recording |ayer and its sequence nunber
corresponds t 04h, and ere the sixth dis
apparphpi§r naten % k- %é@&cé{n &nlff?irﬁ‘taﬁﬁPPonaﬁ?ofﬂéngecY)ﬂd the

recordi ng Iayer and its sequence nunber corresponds to

prese%h et Gh CasayC 0£é8§98§1q% ”%rchCPéﬂkBQuc‘f ¢h9Ciddparatus

nd wite strategy are wiite he sane | ocation as
in the case of the first recordlng layer. In the
compriesst b erdmoshdent rafrodecer esentfarmvesddoiing data on and
plurality of recording velocity information are al
i ncl uded in one disc information, but one wite
reprogpFanggyaias daoat ed mwcéqo]ec@%% pReord P@@W@lld@n w0 for
information can be witten in one disc infornation

i the remai nder, w tten ot her disc
contr%hﬁ&?ﬁaﬁﬂﬁﬁ cor%%ﬁ/ %ﬁ%ﬁdﬁﬁg fogi'klnantg?ller 20

recordi ng velocity |nfornat|on t he nunber of required
generfkes iNfoE88EE0B (Pia&ﬁbé@ubohmﬁﬁa e 4hapehdt Ofarea,

t he above- expl ai ne
and the recorder/reproducer 10 caries out the record/playback
function for the specific area accordingly. The
recorder/reproducer 10 includes an interface 12 for
communicating with an external device, i.e., the controller
(or host); a pickup 11 for performing read and write
operations with respect to the optical disc; a data processor
13 for modulating the pickup's input signal for performing a
reproduction operation and for demodulating the pickup's
output signal for performing a record operation; a servo 14
for controlling the read and write operations of the pickup; a
memory 15 for temporarily storing disc control information;

and a microcomputer 16 for respectively controlling each

element of the recorder/reproducer.
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enbodi nent. Yet, the PIC area, in which the disc
information of 112 bytes is witten, is an area
w@e@ziodiiag for a sufficiently |arge nunber of BUOEER2004/001488

information to be witten3/nformation. FIG 8
illustrates an optical disc recording and reproduci ng
apparatus using disc control information according to

In athegqredion dafent Pon. aThentiordi 9§ sendaceprddngi ngo  the
appar at us conprlses a recorder/ reproducer 10 for

recardin data uci n dat from optical .
prese&lS&Q%%ﬁi&%&ﬂﬂ Eﬁéi SlESn SPFIﬁﬁgtﬁé%q 4hiothcing
recorder/reproducer 10 The controller 20 generates a

appar&%ﬁ%r%i¥s@|§¥Qé§ktﬁ@“EHEHf@rdﬁsép%ﬁﬂaqéﬁéﬁﬁ af88 of an
he recorder/reproducer 10 caries out the

record/playback function for the specific area
inseraedor dipnglopl Thiigecordes/ repaddudeforainohudésimy disc
interface 12 for comunicating with an externa

device, i.e., the control|er (or host i cku _
inforpgt ipgr fof mtdle r BAESERE WY ot at |‘“%“Hr§hv\n E teérmarlly
to the optical disc; a data processor 13 for

storefPdul At thﬁe%%?up 1% | nputTaad%na' oqarr@g A ayer

reproducti on operati on and for hrodu atln
pi ckup's output signal for performng a record
inforfBehiatl,on; racsedvfgld velocity information, and write

strategy fitting the corresponding recording velocity are read
out and temporarily stored.

If intending to perform a writing on a specific area within
the optical disc, the controller 20 renders such an intent
into a writing command and then delivers it to the
recorder/reproducer 10 together with data for writing location
information to be recorded. After receiving the writing
command, the microcomputer 16 decides the corresponding
recording wvelocity applied to an intended recording Ilayer
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 decided

recording velocity.
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for controlling the read and wite operations of the
pi ckup; a nenory 15 for tenporarily storing disc
wa@eousoed134 nf or mati on; and a m croconputer 16 fBCT/KR2004/001488
respectively controlling 8&h el enent of the
recorder/reproducer.ln a recording data on an optica
di sc according to the present invention, the optica
Industirselr appddicadpidadyr epr oduci ng apparatus first reads
the entire di sc managenent area of an inserted optica
I,sc, the read informatiaqn being disc information,of
BocorihBoh¥aseri s nvBRPRBRE. wiFER It Sromirart 155 ot BREROaS  of
the nenory 15. Thus, the recording |ayer informtion,
forma?f?.ﬁbd' a9z ¥el Qeldpb1 Nt AEBRLL R onaNEL M id®)itld ali@8Y higher
ittirng the corresponding recording veloCity are read
out and tenporarily stored. If intending to performa
recording Reglarvitispecidia high-dehbinyt betdpkilcalisti,scsnabling
the controller 20 renders such an intent into a
writing command and then delivers it to the
standaééérz@%f/ rEFDduEeRt 101 t ogBfREMAKICR datd fBF wHisShg when
| ocation information to be recorded. After receiving
the writin the m croconputer 16 decides the
recor@%r efﬁg%égﬁéggg%ggﬁTng velocity applied to an
i ntended recording | ayer

It will be apparent to those skilled in the art that various
modifications and wvariations can be made in the present
invention. Thus, it is intended that the present invention
covers the modifications and variations of this invention
provided they come within the scope of the appended claims and

their equivalents.



within the optical disc fromthe managenent
information stored in the nenory 15 and then perforns
W0 b@smn4184 ng conmand usi ng the nost optimal w PCEKR2004/001488
strategy by referring to t3e deci ded recording
velocity. I ndustrial Applicability Accordingly, the
present invention provides nethods of formatting disc
Claimgontrol information for coping with higher recording
velocities in a high-density optical disc, enabling
standardi zed disc control information to be used when
recording and reproducing. It will be apparent to
those skilled in the art that various nodifications
nd van apien%acaBsbe -dmdesdfy t R&RIENt Ny eRkiOR on a
hus, it 1s Intended that the present invention covers
the nodifications and variations of this invention
pleavirddchat heydinome wiating dthelssspeteb teecaphendedyers |,
clainms and their equivalents.Clains 1 . A nethod of
recording control information on a recordi ng nmedi um
kR¢ Agtacd epsPrifdnedsedsngayers , the met hod
conprising steps of: providing, per applicable

reﬁ%\g:{@%ié/,el %Ceixtyap}_gfﬂég}gie recording wvelocity, control

information for at least two recording layers, the control
information including information required to reproduce or
record data from or on the recording medium{- and

recording the control information within a management
area of the recording medium and at least one write strategy
information per the applicable recording velocity within the

disc control information.

2. The method of claim 1, wherein the management area

is a prerecorded area.

3. The method of claim 1, wherein the management area

having the control information recorded therein is a
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information for at |east two recording |layers, the
control information including information required to

WO egsoaiiee or record data fromor on the recor BCTIER2004/001488

medi um and recording the4dontrol information within a
managenent area of the recordi ng nedium and at | east

one wite strategy information per the applicable
recordebdeveboedt ywiet hireddslidisc dedmat r o the recording
information. 2 . The nmethod of claim1, wherein the
nagg%gnent area is a prerecorded area. 3 . The net hod

8% M 8i*m 1, wherein the managenent area having the

control information recorded therein is arecordable

area when recor.ding data on the recording nmedium. 4 .

The nethod of claim2 , wherein the contro

information is disc information configured in a

ger mandmie | mhetiad i onfandlednt r b, ( PwRprdaha aten. &ontrol
The nmethod of claim2 , wherein the disc contro
information is physical format information, 6 . The
Fafrsmagiony dismsaHeramatienvgand igyepd gyt & permanent
information includes wite strategy paraneters or

Vi'rnlfto%mation and control (PIC) data area.

5. The method of claim 2, wherein the disc control

information is physical format information.

6. The method of claim 1, wherein the write strategy
information includes write strategy parameters or write
strategy type required to form a pit in order to record

data on the recording medium.

7. The method of claim 6, wherein the at least one
write strategy information includes basic write strategy

information and optional write strategy information.



Strategy type required to forma pit in order to

record data on the recording nmedium 7 . The nmethod of
wa@b@snov434 wherein the at | east one wite strat BOWKR2004/001488

i nformati on includes basid¢lwite strategy information

and optional wite strategy information.8 . The nethod

of claim1l, wherein the disc control information

Bncl ud&%er esetlddig dfayetaimf dr.navheneand e oddisgg control

velocity information. 9 . A nethod of recording

control i,nformati.on on nmulti J,ayer .recordi,ng. nedi,u
LG G, ha el epe %o TS g T Feask Fipgation  and

control information, the control information including

LA IRLEOR R A4k ed Hrd AhiRieduce or record data from
ol

on fromthe nmulti "l ayer recording nedium at | east
dependi ng on recording | ayer and/or recording or
reproduci ng speed, the control information arranged in
order first according to |ayer nunber, second

according to an_increasing recording speed wthin each ,
Pecbr di“r% oy Pl GECREBIHE nGORBTRE| I TR kR wePhi Lt

each recording layer; and recording the disc contro

'l%ty%%telcggdl?xgs %%lﬂq.%ﬂ,alco%%qfs 191@ the steps of:
providing at least two control information, the control
information including information required t;,o reproduce
or record data from on from the multi layer recording
medium at least depending on recording layer and/or
recording or reproducing speed, the control information
arranged in order first according to layer number, second
according to an increasing recording speed within each
recording layer, or according to write strategy within
each recording layer; and

recording the disc control information in sequential order on

a specific area of the multi layer recording medium.

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

information includes write strategy parameters or write
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a specific area of the nulti |ayer recordi ng medi um
10. The nmethod of claim9, wherein the wite strategy

WO ndosooEB4 on i ncl udes wite strategy paranet er BCDKR2004/001488

witestrategy type requirédto forma pit in order to
record data on the recording nedium 11. The nethod of
claim 10, wherein the at |east one wite strategy
iSHretesl divns weanbeed i heo feasi @ viplt elBt Padegy to record
informati on and optional wite strategy information.

2. The thod of claim9,. wherein recording |ayer

G Rt iF0% ARG OFEAESG V& ocity i nformation are

witten within the control information. 13. A data
structure for recording disc control information on or
reproduci ng control information froma multilayer
recordi ng nedi um having at |east a first recording

Ildy.er afte amselgofdofecoralimglDayeherstin eblse ebe lafast one

‘the first and second recording |ayers having a

redeterm ned area for cantaining.the control , )
F“i%a??ﬁﬁt%%, l{lﬁ@r&\%&%nm%livmw%ﬂ basic write

including first control information for the first

'§%§¥E@d¥3 laﬁ%ﬁrﬁg@i%%pongnd optional write strategy

information.

12. The method of c¢laim 9, wherein recording layer
information and recording velocity information are
written within the control information.

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

control information for the second recording layer,
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control information for the second recording
| ayer,wherein the first control information is

wo edosooaas by t he second control infornmation, tPET/KRe@EkM/001488

control information having3recording paraneters for a
basic wite strategyfoll owed by recordi ng paraneters

of an alternate wite strategy or higher recordin%
wherdifothehd ifiststcdngyral mborhet serond EoAtpyed by the
i nformati on having the recording paraneters for the

basic wite strat fol.l owed,by t.he recordi . .
JaFaRe: GPLTSPL RO TR 14 & AT S HRgmat ion
recordi ng speed for the second |ayer. 14. The data

BLLYGHUNE A&l MdB3amtbersi Nedhesf igsdi coptiek strategy
informati on and The second control information each

include identification information for identifying
b fbeedt Hey r eeopdiinggparammersrs ooft e ablEenange write
wite strategy exist or a type of the alternate wite

strategy. 15. The data structure of_claim 14, wherein
EhEatesdr g phehetereriondt wPead erat El'l‘ﬁ/ri &st layer,

strategy is dependent on a recording speed and/or the

e t e it ) . The ta, .
é%éf&u cflq{?r egg?gﬁ{ia%%ﬁ&g?wv\hlerr% eﬁrﬁ%alc o}glg}’ﬁ;ggf it?% t aen%lordllng
second control information includes a | ayer ID.

parameters for the basic write strategy followed by the
recording parameters of the alternate write strategy or

higher recording speed for the second layer.

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

strategy exist or a type of the alternate write strategy.

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

alternate write strategy.
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17. The data structure of claim 13, wherein the first
and second control information are arranged in

waegaemidal order . 18. A nethod of recordi ng PEl/KRoV4A01488

mul tilayer recording nmedi &% conprising steps of:
generating control information; and recording the
control information on a specific area of the

mul til ayer recordi ng medium wherein the rmultilayer
recording mediumincludes at least a first |layer and a

second | ayer, the control infarmation i s | ocated at
B&rti cf;l'ﬂlhé%/ L& FEYIRTS Pg “b:rl 'eI ef%ﬁ/eerafcarén%f the

the control information on the first and/or second

lrayer Lol uwdeddd ohtatd 366eRtha@aR: And MR i1GRer ID.
for the first and second | ayers andwherein the first

control information having recording paraneters for a
basic wite strategy foll owed byrecordi ng paraneters
of an alternate wite strategy or a higher recording
speed for the first layer is faqllowed by the second

édnt r olThenf &bt FBRURBYF Rg Ofhe baeidhr §3 ngWBaFSABL e first

for the basic wite strategy foll owed by the
and second control information are arranged in sequential

order.

B.. A method of recording data on a multilayer
recording medium, comprising steps of:

generating control information; and

recording the control information on a specific area of
the multilayer recording medium,

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

information for the first and second layers and
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recording paraneters of the alternate wite strategy
or the higher recording speed for the second | ayer.

wa%oshna3set hod of claim 18, wherein each of tpPeT/KRe&k/ 001488

and second control inform#bti on includes identification
information to identify whether the recording

paraneters of the alternate wite strategy exist and a
tiipeedh tties alftiesnat eomridk shrfatregric?0. hinengettesprding
of claim 19, wherein the paraneters for the alternate

wite strategy are dependent on a recording spe
RAUPBECERE t of2 t HeP G t eVELF&t ey T2EET he%ﬁsﬂﬁa’&d by

of claim 20, wherein each of the first and second

. 1ntar ' ' S I 22,
e N 3 A
first and second control information are recorded in
seguent ralcoaidderg spdedA fioet ek Efirst layer is followed by
recordi ng/ reproduci ng data on/froma mnultilayer
recordi ng medium conprising steps of: reading control
theor pecood f comtardpedinficrMatd®rof hawelnd| tihiey grecording
recordi ng medi um wherein the nultilayer recording

%%%%%QEE?QLJ§§ @ﬁe'%géﬁcadyféé éé@g%egydfgllowed by the
recording parameters of the alternate write strategy or

the higher recording speed for the second layer.

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

alternate write strategy.

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

speed and/or the type of the write strategy.
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second |l ayer, the control information is |located at a
particular area of the first and/or second |ayer, and

WO b@soet184 ol i nfornmati on on the first and/ or SPCDE#®#2004/001488

| ayer includes first and $écond control information

for the first and second | ayers and wherein the first
control information having recording paraneters for a

basi ¢ Whiet enegthread egfy £dhEoWEd , bywhreeroimdi erclhapimeter first
of an alternate wite strategy or a higher recording
speed for the first layer is follo by the_secand

2Bt Faronit SoREEPIn I ERGPEREN AEGTIRS BarB¥ererd 1 or

the basic wite strategy foll owed by the recording
paraneters of the alternate wite strategy or the

hi gher recordi ng speed for the second | ayer; and
recordi ng/ reproduci ng the data on/froma nmain data

avea offhiehendtlicd of selcnimd i8yemwheawdch oint ber esgbording
control information. 24. The nethod of claim 23,

wherein the first and second control information are

pEEBr dehen fRESpedTd ¢ SHORT n BT i a“lnéﬂ%tja‘?ﬂﬂ are

wherein in the reading step, the first and second

GenLL AL ol REOLTRLIN A h8ad i n recorded order.

23. A method of recording/reproducing data on/from a
multilayer recording medium, comprising steps of:

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

layer is followed by the sgecond control information
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25. A multilayer recording nediumconprising: at |east
a first layer and a second | ayer; and contro

WO ndosiomsd on | ocated at a particul ar area of tPET/KRe@Ek/001488

and/ or second | ayer, the édntrol information on the

first and/or second layer including first and second
control information for the first and second | ayers .
hheiedn the frecerdbnyr aparameteres i ofPhaviliyy basic write
recordingparaneters for a basic wite strategy

Lerheusd Droresordina pataret o5 ol an aLigaELeg L © e

| ayer is followed by the second control informtion

haybpgdatae e dbRgaPaLYMRILT BnE O tgh‘?exbaﬁé@o%lhhﬁ speed
strategy followed by thé recordi ng paraneters of the

alternate wite strategy or the higher recordi ng speed
for the secomd |laperr; 26nd Thecoeddndi mgpmediugingf the data
clai m 25, wherein each of the first and second contro

information includes identification infornmation
PBEREPTY AHBRHBr & r2ERR dPhg P4 alfdt8Fs f ?ﬁ&ond layer
alternate wite strategy exist and a type of the

Bkégﬁngéetaﬁ E%a&tE%E%%%l Fhrothechggor ding medi um of
cralm er

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

recorded order.

25. A multilayer recording medium comprising:
at least a first layer and a second layer; and
control information located at a particular area of the
first and/or second layer, the control information on the
first and/or second layer including first and second
control information for the first and second layers

wherein the first control information having recording
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paranmeters for the alternate wite strategy are
dependent on a recordi ng speed and/or the type of the

WOwRiseoass at egy. 28. The recordi ng medi um of cl BETYKRZ(04/001488

wherein each of the first #hd second contro

information includes a |ayer ID. 29. The recording
medi um of claim 25, wherein in the recording step, the
foamanedrar s eclovid c@ntbésibnfwwﬁﬁﬁiomﬁﬁﬁ?ﬁqyxwﬁﬁih¢Wﬁd by
sequential order. 30. An optical recording nedi um

conprising at |least two_recording |ayers ,provide i th
s SR RSl L 1 BOoPUE AT i rstrately or a

prerecorded area respectively, wherein contro

I QPRI Q0 B RPR L8 Hok e ded- W tPhPethes Followed by

prerecorded area per applicable recording velocity and
wherein recording |layer information designating a

ridoor degpridy ergnireshbr di mfpredotoh y havingat tba recording
directing a recording velocity, and wite strategy

i nformation accordingﬁ;q t he correspondi ng recordingb
RATIEL LT efQF | £08n RAKYS Wi He® cBRERERIY followed "by the

i nformation.31. The optical recording medi umof claim
:¥%c3¥g¥§§rbarameters of the alternate write strategy or

the higher recording speed for the second layer.

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

exist and a type of the alternate write strategy.

27. The recording medium of claim 26, wherein the
parameters for the alternate write strategy are dependent
on a recording speed and/or the type of the write

strategy.



10

15

20

the recording nediumis a recordable Blu-ray disc. 32.
The optical recording nmedium of claim 30, wherein the

wale@s/odH3a recordable DVD. 33 . A nethod for rPCDK#®2009/001488

data on a nultilayer recordd ng nmedi um conprising

steps of: reading control information witten within a
managenent area of the recordi ng nedi um per recording
vél.oci ffhearceerwting nhdivenololclaifror 7at | yherepa each of
control information including recording |ayer

i of ormati on, recordi vel ocity dnformation nd wijt
SPEntaay T PG RGO RS CHBa i h g hie 1y Taver
velocity recorded within the control information each;
ggfermning the recording velocity of the

correspondi ng recordi ng | ayer based on the stored
recording layer information, recording velocity
information, and wite strategy information; and
perform ng recording at the deci ded recording

velocity.3 . An apparatus for recordi ng data on and,
@@prodlﬁa%gr%%%gwﬁm%wﬁn%& CledBr ditg WBEFGAT in the
having at |east two recording |layers, the apparatus
?gggfdﬁﬂglstep, the first and second control information

are recorded in sequential order.

30. An optical recording medium comprising at least two
recording layers provided with a recordable area and a
recording-disabled or prerecorded area respectively,
wherein control information is separately recorded within
the prerecorded area per applicable recording velocity
and

wherein recording 1layer information designating a
recording layer, recording velocity information directing
a recording velocity, and write strategy information
according to the corresponding recording velocity are

written within the control information.



10

15

20

a reader to read control information froma specific
area of the nmulti- |ayer recordi ng nedium wherein the

woreiosiood1ayer recordi ng medi um i ncl udes at | easPCHKR20081001488

| ayer and a second | ayer, ¥the control information is

| ocated at a particular area of the first and/or

second |l ayer, and the control information on the first
&id/ or Bexovptiagdr regorddey maditurandf sedadm cdht reherein
information for the first and second | ayers and

wherein the first. control infor i.on having recording
S et T o e H i R dR
recordi ng paraneters of an alternate wite strategy or
a higher recording speed for the first layer is

foll owed by the second control information having the
recordi ng paraneters for the basic wite strategy

3@ .| owethebyophicatcardiondgipar anetioms of thedt e¥hat eherein
wite strategy or the higher recording speed for the
second layer; and a controller to record or reproduce
the dEeg df & 19RERNE Pt a area of the first or
second | ayer based on the read control information.

33. A method for recording data on a multilayer
recording medium, comprising steps of:

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

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

performing recording at the decided recording velocity.
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3k, An apparatus for recording data on and reproducing
data from an optical recording medium having at least two

recording layers, the apparatus comprising:

a reader to read control information from a specific area
of the multi-layer recording medium, wherein the multi-
layer recording medium includes at least a first layer
and a second layer, the control information is located at
a particular area of the first and/or second layer, and
the control information on the first and/or second layer
includeg first and second control information for the
first and second layers and wherein the first control
information having recording parameters for a basic write
strategy followed by recording parameters of an alternate
write strategy or a higher recording speed for the first
layer 1is followed by the sgecond control information
having the recording parameters for the basic write

strategy followed by the recording parameters of the
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alternate write strategy or the higher recording speed
for the second layer; and

a controller to record or reproduce the data on or from a
main data area of the first or second layer based on the

read control information.



