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Appar atus Thereof 5 *159159* Techni cal
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inforrratr |sr hin trol
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g~ defi ni 1 on vi deo RRRSAFABRIAN’ 4uar' ¢y audi o

data. The Blu-ray disc represents next- generation
HD- DVD t echnol ogy. Technol ogi cal specifications are
now bei ng established for the gl obal standardization

Techl‘%fz?ltﬁelgnBl u-ray disc, including standards are for the

ce Blu-ray disc,, (BDDW)). Meanwhile, a
rewitable Blu-ray disc, known as the | x-speed BD- RE

The mrestnt dnventiom geldies dosseatdinghmedid, lbad 20ore rapticuldsiye toi a2 method of

BD- RE di scs expected to have higher recording

TECOI(

layer, i

5!13@1&616& naﬁ n oh'f e%érqiaﬂﬁe&{)uc%igg 1@1&18%%??%5% one recording

speC| Pt SRs recordrng ve
also in progress
in which write strategy information is included within the recorded control information,

and to method of recording data using the disc control information recorded in a specific area

of the recordable optical disc.

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 represents next-

generation HD-DVD technology.

Technological specifications are now being established for the global standardization of the

Blu-ray disc, including standards are for the write-once Blu-ray disc (BD-WO). Meanwhile, a

rewritable Blu-ray disc, known as the 1x-speed BD-RE and now being discussed, should be

comp

atible with BD-RE discs expected to have higher recording velocities, i.e., the 2x-speed

BD-RE and beyond. BD-WO specifications for high recording velocity are also in progress.

Effici

ent solutions for coping with the high recording velocity of a high-density optical disc

*GO0OO2*
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+Efficient solutions for coping wwth the high recording
velocity of a high-density optical disc IN * *
WORPBHIEBR 17882 2 PCT/ KR2004£002041 are ur gent [P 04/002041
needed, and the specifications established should
ensure nutual conpatibility. D sclosure of Invention
Accordingly, the present invention is directed to a
are urflértly 1e0Sd, @hd thefspedificdtions eqtaiilisedishowbt dmmdre hutialxiompatibility.
Substantially obviates one or nore problens due to
[imtations and di sadvantages of the related art. An
obj ect of the present invention is to provide a nethod
of recording disc control information corresponding
Disclésaré bPthvehtibhng speed, by which wite strategy
information is included within disc contro

informati on pr.erecorded o recordin i .
Accoriielt, BopreaelaTaRgon i SRR e g o ParieR Hodiling method
recordi ng nmedi um can be perforned based on recorded
that sebstantially @bviatds @ne ofmedrh probidrpedoe tf limitetignsemdrtisadvantages of the
invention is to provide a data structure for
onfiguring disc control information. Another object
relategﬁlq‘( he present invention is to provide a nethod of
recording disc control 15 information which includes
An obfect @fstheapregent i inkentivat isoto fppovidepi mpthed lof hiegérding disc control
witing speeds, to achieve conpatibility between

. . like-based recordi,ng nedi a. Anet her._.obj e} . .
inforgpeG, RTROBHIER i THEP (SR VIR &Y ey aoky Yralhl nformation is
recordi ng and reproduci ng nmethod, and appar at us

includadi withinedi§o contsd infotrhatidneprateouriedionca capotding medium and by which
i nformation

recording on and reproducing from the recording medium can be performed based on
recorded disc information.

Another object of the present invention is to provide a data structure for configuring disc
control information.

Another object of the present invention is to provide a method of recording disc control
information which includes write strategy information for coping with high writing speeds, to
achieve compatibility between like-based recording media.

Another object of the present invention is to provide a recording medium, recording and
reproducing method, and apparatus suitable for use with the above disc control information
recording methods.

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.
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»recordi ng nethods. 20 Additional advantages, objects,
and features of the invention will be set for ' 1002041
WB&PQS/qIFPthe descri ption whixch foll ows and i ntlJfg:z;\[j 004
wi || becone apparent to those having ordinary skill in
the art upon exam nation of the follow ng or may be
| earned from practice of the invention. W 2005/017882
The objdeGvéKaaD0thed adthtageh@f dhg dnvehiiers naycbeotdalized and attained by the
advant ages of the invention may be realized and

attaine . f; Ay ar | b '
structfic Al pdibfea E ¥ Bl Ry B bRt mg PR SEheB o Wl ss the
the appended drawi ngs. To achi eve these objects and
appendedh dravangsant ages and in accordance with the purpose of
the 5 invention, as enbodi ed and broadly descri bed
[ ei a r r rol. | [
To achfiE, o (HI84E aid ol Mobefiedt RN FeondBhQ Wk (B8 puifisc of the
recordi ng |layer, wherein the control information
invention| as ¢imbgdizt and heaadbndescrihadrhentincmdatmstrudtane of agpatrolfinformation
writing speed and recording |ayer, characterized in
h t .0f:Oor oat ' ' ih- t .
for Bl 4 oGR8 TR i, 460 458 U3 2, Bt e conrol
for the witing speed and recording |ayer, wherein the )
inforrhaticat invluiding at (east onet infpymiatipre uhit forrrespstifis wiitimgsneed and recording
wite strategy types applicable to the same witing
layer,S’(ﬂﬁ"l?a%tetrﬁgc‘ii ih ?ﬁfa‘? rtﬂé ﬂﬂ‘oi‘rﬁ%%ﬁr ux*.iinitﬁﬁfa{%1 Wﬁt@%&%%%%;ﬁaraﬂé?ers for first
present 1nvention, an optical recording nedi
includes the control information by the data )
write strategy type to beusaddonibe vaingopeet andrecqrdingdayer, wherain; the first write
a recording nethod includes the steps of reading at

setofy k385 8P pRPELF Bt el LB/ G BoBISId B sme wriing pe
for a specific witing speed and recordi ng |ayer,
and regording tayei.zed in that the information unit includes
wite strategy paraneters for first wite strategy
b 9 i _ .
i anbUOERd 108 U bt OB b el LB HLALEF 9 e conrl

a plurality of wite strategy
information by the data structure.

In another aspect of the present invention, a recording method includes the steps of reading at
least one control information, the control information including at least one information unit
for a specific writing speed and recording layer, characterized in that the information unit
includes write strategy parameters for first write strategy type to be used for the writing speed
and recording layer, wherein the first write strategy type is one of a plurality of write strategy
types applicable to the same writing speed and recording layer; and recording data on a
specific recording layer at a specific writing speed based on the at least one information unit.

In another aspect of the present invention, a recording method includes the steps of reading a

control information, the control information including first information unit for a specific
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vtypes applicable . to the sane witing speed and
recording | ayer; and recording data on a 20 s i £

WP@E‘W“&?%% | ayer at a speciféc witing speed b%?g 04/002041
the at least one information unit. |n another aspect
of the present invention, a recording nethod includes
the steps of reading a control information, the

writing apeédhnd Béoording ilayer,i chabacttrized fin rthat the ffivstninforonation ivpit includes

or a specific WO 2005/017882 4 PCT/ KR2004/ 002041

. iting speed and.recordi | ayer, ter lzed ..
write Sratpe RraRRfees Bt ol HEHS Reesy 1he: o it G RCHnitdly speed and
strategy paranmeters for first wite strategy type to
recording leyer] Wiereintthe firsttwrig sty typelis oms of diplgraliyef write strategy
wherein the first wite strategy type is one of a

| uraljt ' Str i . . .
v B L b L0 AR DRSS i Bhmacion i
information unit 5 for the sane witing speed and :
for the eane diriting|spyek aridretording layértincludasaviitg\stiptegy patameters dor second
second wite strategy type different fromthe first

. i,te ; ' I i fi :
write Nttt 5t Bl P the 08 e BUle ) oS! EncHiBofiaRRle o specific
at least one information unit. In another aspect of
recordihglayerat @rspedifiv smitingspeed basebomlatigastrendipformationdalt. t he
steps of reading a control information, the control
i.nfor [ i ' ' [ Df: i ON:_ N r .
Tn anfir o of i it nlon 3 veo ROAE HAR il ('t of reading o
characterized in that the first information unit )
contrdl niafarnhationyr the eoatrelainformation dneluding first infomeationrinit for a specific
strategy type to be used for the witing speed and
.. e [ r Q is ' At .
writing Srhd i redbbihe LIYHE) BlsPadictfil'ih thath o it RPinciudes
applicable to the sanme witing speed and recording
write Istrgtegy paratheters dotofitsi onite strategy mypiei torbe usedt fof dhe writing speed and
hi gher writing speed and the same recording | ayer, and
| . |+ . o
rocord Jp FhAtpthp st Bhle chitody P T St oF ppIBNR) BPVerite srateny
different wite strategy type to be used for the
types lappjimablevtoithé seneswriting sprgdtand recanding éayer, dind gnaddisionpalanfprmation
recording data on a specific recording |ayer at a

unit f?ﬁ ?giﬁ%l%e&%ﬁﬁ&%eﬁ REEdnL 3G r%nﬁhg |1§)?é§,t arf'§econd information unit
including write strategy parametgrs for the same write strategy type or a different write
strategy type to be used for the higher writing speed and the same recording layer; and
recording data on a specific recording layer at a specific writing speed based on at least one
information unit.

In another aspect of the present invention, a recording apparatus includes a controller for
generating a recording command; and a recorder/reproducer for performing a recording, based
on the generated recording command, by reading a control information, the control

information including at least one information unit for a specific writing speed and recording
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I n ahot her aspect of the present invention, a
) ] apparatus includes a controller for ,
Wééﬁ@?‘ﬂ%&gg a recording conm&nd; and a P&QKRZOM/OOZMI
recorder/reproducer for performng a recording, based
on the generated recordi ng command, by reading a
control information, the control information
layer, ichataciéiined @it tHat #et inforenatioh amiteinclodesuwrite steategy premieters: for first
witing speed and recordi ng WO 2005/ 017882
. o I. .
wite g5 g SNt Hon (B itin 4P bl oy it first wite
for first wite strategy type to be used for the .
strategy fypé igorspefeiplarality efwrith stptdgaytupes aphlieabimtor the same svriting speed
wite strategy type is one of a plurality of wite
[ types applicable to the sane witing speed
andr%{ﬁ@ﬁ@g%?rdi ng layer. 5 1t is to be understood that
both the foregoing general description and the ) )
It is t6 bk |undensiod dhati bogh thedforegoing gaperab desoniptipn @nd the following detailed
i nvention are exenplary and explanatory and are
; , ti )
deseripfib U e Roself Mo ko Bl A cxflinfop) B aro igignded to
_The acconFanyi ng draw ngs, which are included to
providsr forthereexplapatiomef the invendemssileitneds the invention and
are incorporated in and constitute a part of this
application, illustrate enbodinent(s) of the
i nvention and together with the description serve to
explain the principle of the invention. In the
Brief Preseription ofDx@wings s a di agram of a single-layer disc
applicable to the present invention; 15 FIG 2 is a
! - o . |
The sEbBHATR dpRitR, whihCire HAGAAPR, oL 3 ! indir@3lihg of the
where disc control information of the present i
inventipry eaneli ate incornozdiedicit, and | agsstitatei agpart difs this rApplipatiang rillustrate
recording format; FIGS. 4A-4E are diagrans of a sanple
2 rs di [\t f ' e :
emboBRICAUEY BE Wy i Phiof], S SARLE witl (A FEALBROD (R explain the
i nventi on;
principle of the invention. In the drawings:

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

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

FIG. 3 is a diagram of a management area where disc control information of the present
invention is recorded, illustrating a disc information recording format;

FIGS. 4A-4E are diagrams of a sample data structure of disc control information recorded
according to a first embodiment of the present invention;

FIGS. 5A and 5B are diagrams of a sample data structure of disc control information recorded
according to a second embodiment of the prese;nt invention;

FIG. 6, FIGS. 7A & 7B, and FIG. 8 are diagrams of a sample data structure of disc control



10

15

20

+20 FIGS. 5A and 5B are diagrans of a sanple data
tryct of disc control information recorde

Wéég‘g&dﬁtfz to a second enbodifrent of the preseg’tCT/KmOM/002041
invention; FIG 6, FIGS. 7A & 7B, and FIG 8 are
di agrans of a sanple data structure of disc control 41

WO 2005/ 017882 6 PCT/ KR2004/ 002041 i nformation

informatimr eatded saodding ta othardtembodineen of thegmesent invertion;

present invention; FIG 9A-9E are diagrans of t sanple

t t [ C r [.nf tion rec .
PG S8 3 it BE ¢ Mol B0 s BF ARy’ ke bR on recorded
invention; and FIG 10 is a block diagram of an
accordipgite alfoutthsembatiment ofgheprdsent venitiax; agd appar at us
according 5 to the present invention. Best Mde for

FIG. K75 X lafl Mo ol SPlL e B R R Bennpafite AFRARAF accoring

invention, exanples of which are illustrated in the
to thegpressnpinmention. dr awi ngs. Werever possible, the same 10
reference nunbers will be used throughout the draw ngs

to refer to the same or |ike parts. For conveni ence of

expl anation, a Blu-ray disc (BD) is taken as an

exanpl e of an optical disc according to the present
Best Modedox ©arryig Ouit thé knvaptiem ent t hat t he concept of the

present invention, which is characterized in an

[ is r [ . .

Refer@ﬁger e o‘?igieﬁ ﬁg Pghg}]é’lﬂ qlcﬂsa;ﬁlg% g‘?f@gﬁ?‘%ﬁ tegﬂbodﬂﬁéi{t?@f {t@bresent invention,

DVD- RAM - RW +RW -R/ +R and the |ike for exanple in the
examplgsref which@re illustrétied inibe accompanyigh drawings. Whetever pobsible, the same

present invention are possibly selected fromthe

refere%ﬁé fu‘frﬂf)%'g v&{lwgle g&ﬁ%ﬁgﬁﬁm mn%setro "Tefef ch ﬁg{sgﬁ'l% :(])g Hcl: Yarts. For

osen P In"Some cases SO
meani ngs are explained in detail in the follow ng
convenience io%texphnat}qem @Bluthy dgaceBINtis taken as an example of an optical disc

according to the present invention. Yet, it is apparent that the concept of the present invention,
which is characterized in an optical disc having its dis;: control information recorded thereon,
is applicable to DVD-RAM/-RW/4ARW/-R/+R and the like for example in the same manner.
Besides, although terms used in the present invention are possibly selected from the currently
well-known ones, some terms are atbitrarily chosen by the applicant in some cases so that
their meanings are explained in detail in the following description. Hence, the present
invention should be understood with the intended meanings of the corresponding terms
chosen by the applicant instead of the simple names or meanings of the terms themselves.
First of all, ‘disc control information’ in the description of the present invention means an
area including various information for disc record playback or information for disc record

playback. And, the disc control information is commonly designated information provided to
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~invention shoul d-be understood with the intended
meani ngs _of the corresponding ternms _chosen b QS

WQﬁB‘?S{"é%‘f? i nstead of the sinple names or rrean?"ﬁ:é' 04/002041
the ternms thenselves. 20 First of all, “disc control :
information' in the description of the present
i nvention neans an area including various information

a prerboordel area methir aldist ay teearkenayosser avearforr iaakisciuser bl & disc manufacturer.

record playback. And, the disc control information is

n . : e
vet, TR ohRE ORI BVIRLAG oY B Miehrel ot aren but also to 2
within a disc or to an enbossed area for a disc user
recordaplenarda.skhendisnuinfiarmatien withifethe prérecatided oxembosseéd area can be copied
information is provided not only to the prerecorded
§ The di sc
to the?%‘feog(rl%g% ?%Lrﬁ $@'1‘\§/)\/|v‘;teﬁl ﬁﬁm?, ﬁgg}g%rg ﬁ“e% lct: g’?‘%lietg Qrarf enbossed area
can be copied to the recordable area as well. And,
For indtangeathe diss contraelnipfarmations is calléd Slise informationtiin BD or ‘physical
control infornmation is called "disc information' in BD

e~ Dhvsi G i LG 1 . :
form Y {pSoB k) DTSRRI BRI RAR. oo, it is pparent thaf he technical
techni cal background of the present invention is
backgrounsk ofhe presenginvension és idgntiqally sppli¢ablestonphysical format information’
information' in DVD-RAM -RW +RW -R/ +R. For
in DW—WRWH&’V%MI@”%H‘ o%i vefitefie | &F YeBRhiRh, “disc information
(herelnatter abbrevi ated I} correspontding t6 a case
of Blu-ray disc (BD) is taken as an 10 exanple. FIG
(hereinaBierdatibreyiated DIY’ earrasponding teliaaapseuof Bla-rapdisc(BN)i is dgken as an
according to the present invention, in which a
exam{jﬁpordabl e optical disc is enough to be the opti cal
di sc applicable to the present invention. Moreover,
the recordable disc can be any one of a rewitable )
FIG. bpnd F&G. ¥iarcstrugtunsl disgrams o€ opiiral discs a¢oording taithepeesent invention,
like. 15 FIG 1 is a structural diagramof a

. o : . it .
in w@%mgtr gkga\r()gigﬁ%c%i: g\ E&u&ﬂgg rb%ctﬁ{é g’gﬁtgag c'ﬁ_s?égpp??é“igé % B present

I nvent i on. ferr

. lead-in area is provided as a nmanagenent area on an_ )
inventipmdvlioreover, the recordable disc can be any one of a rewritable optical disc, a write-

once optical disc, and the like.

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

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

The prerecorded area is an area (called ‘embossed area’) where data was already written in
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+circunference area of an optical disc, whereas a
| ead-out area is provided as a nmanagenent, ar
WOIBOIM8? ciunf er ence area of & he optical disc. PerikRa4/002041
Specifically, a prerecorded area and a 20 rewitable
or wite-once area are separated from each ot her
within the inner circunference area of the disc. The
manufactiringothd alisca mdhgreby aansenoe sygtem| is aable o perferm slatagwyiting on the
where data was already witten in WO 2005/017882 - ' 8
410020 ' j
provofided SRCLC R BT, b Joolegfiabh 3o WRARY 1A pormaneay
the prerecorded area at all. In BD-REEWD, the _
inforpatioreand deniradrdatn)iasean st thg abgysedasenilend: dis¢ iriformatidnohereinafter
and control data) area. And, the above-described disc
A J . Y ' . | i on
called DY ek e o s Rordifgiesepk OFin i PTTREe
area. 5 1n a data area, provided are a user data area
In a datnearea, psevided gre aluserdata area whets whetls zeal dateds kecarded and spare areas
| SA and OSA to replace a generated defect area.
i<fA T AR, f : aggmp
154 or @rsé%:g(?g% nagcei n orér{%tfcl on %F%é%fees?t% I.'lzfl‘lr(%?j“,‘"gener a t(teﬁ{p%f'éry defect
managenents is provided to such a wite-once optical i
manag¢ment aseapforycondingcinfermation o defsciand gavieral BRnagmaet is provided
TDNI A is unnecessary so that such an area is left as

to such 4 GFRE-URE rgftﬁﬁl- didPasTBD- W 3 Bhse! d'f\fﬁ@fé:-ﬁﬁtdgﬁ BRUSBD-RE), TDMA

provide a nethod of efficiently recording disc

. information (DI) as disc control information required
is unnegpssprysgthat spely yhara isrled agp seservied @FR8- prer ecor ded or
recordabl e area. It is apparent that a recording _
- r » I' .
The e RS 3 o IRl ynB Bl b

area as thzwgrergecorde.d area is_recorded by biphased
(DD) 35 djic coneph anfoymatinmeavised r gerard playhacknofyndise émtherryrecorded or

nodul ated 15 signals in the corresponding area are

e RSk oS3 o RiAPREH P YORCt 8 6 ity
applied to each kind of discs. In case of BD-RE/WO, the PIC area as the prerecorded area is
recorded by biphased high frequency modulated signals, the high frequency modulated
signals in the corresponding area are played back according to a specific playback method,
and information is acquired from the playback.,

FIG. 2 is a diagram of a dual-layer disc having dual recording layers, in which a recording
layer starting with a lead-in is named a first recording layer LayerQ and a recording layer
ending with a lead-out is named a second recording layer Layer]l.

In the dual-layer disc, the PIC area is provided to lead-in and lead-out areas of a disc inner

circumference area, and disc information (D) of the same contents is recorded in the PIC area.

FIG. 3 is a structural diagram of a PIC area in the disc shown in FIG. 1 or FIG. 2. As
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"FIG'2 is a diagram of a dual -l ayer di sc having dual

recor dj | ayers, in which a recording |ayer, '
w 'zﬁ‘fgm&l"#}gad-i nis named a fi°rst recording Iayé’r%[r&éigﬁ%ﬂozo“

and a recording layer ending with a | ead-out is naned

a second recording |layer Layerl. 20 In the dual-1ayer

disc, the PIC area is provided to | ead-in and | ead-out
mentiemegkin thé fareghing deseniption,dt means thatinfernation can be raarganged like the

information (D) of the same contents is recorded in

s o Sl AT e U Wi i e i focuncy
" PCT/ KR2004/ 002041 WO 2005/017882 9 nentioned in the

modufatedRJC) arep asquifedt i on, it neans that information can
be rearranged like the structure of the PIC area in

) o - o . 0 . ®
A e o SRR R bR BT h U MO S Bl i doail
configuring disc information (D) in the PIC area is
follovexpl ai ned in detail as 5 follows. In BD-RE/WD, "one
cluster' represents a mninumrecord unit, five
In B]?—Lfﬁ':%&)"t‘jI it fudige rre%I‘EEéfﬁé %r%ﬁgﬁbﬂp Fech ﬁﬁﬁ,srxrvl?’ HunBRA forty-four
ragnent as one upper record unit, and total five
fragnments gather to formthe PIC area. Disc
clusters gatheraioi eonstrect oae dragment as ang ppper reeosd ugityandetotagdifive fragments
first fragnent IFO. The disc information is plurally
gathef ?oc?c{rﬁf&gp%b £rﬁ§.%f§b ReokAYEdn BNdcd¥abd il'd iR 4dad Cluster of a first
permtte y the correspondi ng optical disc, and one
disc information includes one hundred twelve bytes.
fragmepeliof Thetlisg infarmationris plurslly tsaorded per igeerding Jeyer and writing speed
112-bytes is called disc information (DI) frame.

’ at.S . | i i d
per 458 s RAEE BASHSRC o tophA IO ncre

the rest of the fragments, thereby enablij n? to cope .
twelvej bytes. | Spasifisallyhdisgi doimationneenstpcted with T12-bytes is called disc

information (DI) frame. Moreover, the same contents of the disc information are repeatedly
recorded in each front head cluster of the rest of the fragments, thereby enabling to cope with
loss of the disc information.

Information representing the corresponding recording layer, information representing writing
speed, and write strategy information corresponding to the writing speed are recorded within
each disc information. Hence, such information is utilized in record playback of the
corresponding optical disc, thereby enabling to provide optimal write power per recording
layer and per writing speed.

Namely, tﬁe disc information (DI) of the present invention is characterized in providing
specific writing speed information supported by the corresponding disc and associated write

strategy information, and more specifically, in providing specific writing speed supported for
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15 I'hformation representing the corresponding

r di | ayer, information representing wi
W@g@%ﬁ’%@gd wite strategy i hPormation corr esp?&g‘?‘ﬁ%m?%oozo“
the witing speed are recorded within each disc
infornmation. Hence, such information is utilized in
record playback of the correspondi ng optical disc, .
each reiqendinglaper-Avdi asepciatebwvaits sfeategytinfaamatipn via gengeifieganethod in case
recording |layer and per witing speed. 20 Nanely, the
j - i | i bolgsention i s
that agi Igrﬁ-gmf??%hg nﬁhy%?o%ﬁ‘%hg@%ggé%%fﬁ ?l?:lgvid;h ?éi i ng speed
i nformati on supported by the corresponding di sc and .
And, ks specificeepnfjgurationafrthe dlige infirmetion (B, relaies tepthet of Blu-ray disc
specifically, in providing specific witing speed
S D
(D) HADA Sppiralt Qe VD O B e T e b S WhTBRY rom the
information via a specified nethod in case that a
abovegrexplained strusture c3pacifically) ifpasize afidisn infoymatien (DI) corresponds to that
correspondi ng disc. And, the specific configuration of

of BD ri?isqilé%i)aﬁéq?{i@éﬂtﬁ{foﬁ Bl&nﬂl&'%t?ﬁge%afg&%dg@é irBbiidiidY (DI) of the

disc ( I's al so apparent based di sc

may have a configuration different fromthe 5 i

same gFs6QIeingy JAyET rRsd 0B rinfarmation dpeprovideapnee Withoyt gepeatipg common
disc information (D) corresponds to that of BD, it is

. i | X i .

nfor e e B BU1E 5 T NRtos BTorlé i e Poed only in

_one information to provide once w thout repeating

additi®Brmon  information, it nay be able to configure the
wite strategy differing per witing speed only in

Vario§ dinibddiinerkd ¥8rd AkihédTRe LotEiBluSng Hisc? idfBHARHOAnd a method of
configuring disc information and a net hod of
recording, specific information and the like within

recording speaifie dionanddhelikg within disc jnfosmation pespsding & the present
are explained in detail by referring to the attached

invenfloR We&plaitedliR db@WDy rEfef#ing td4hd &ta@ﬁec?&%“ﬂﬁag%% FoMow.
recordi hg disc inforfmation of an optical disc
according to a first enbodi nent of the present . .

FIGs 4 énfEsfe diagragps efweserdings disc iformation pf@h apticaldisc according to a
strategy (W5

first embodiment of the present invention, in which one of a plurality of write strategy (WS)

types defined by a specification is recorded on a corresponding disc information.

FIG. 4A shows a concept of recording disc information of an optical disc according to a first
embodiment of the present invention.

Referring to FIG. 4A, a plurality of disc informations are recorded within a disc, a record
sequence of each disc information is decided by a sequence number, and the record sequence
is recorded by 1-byte. For instance, the corresponding information is recorded in 5 byte
within the disc information, which is named ‘DI frame sequence number in DI block’ field

and is briefly indicated by ‘00h, 01h, 02h, 03h....".
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+15 types defined-by a specification is recorded on a
correspondi ng disc information. FIG 4A shows

WQ&PR,S@B 883t recordi ng disc ikWformation of an oﬁ?iTé[gpoowozou
di sc according to a first enbodiment of the present
invention. Referring to FIG 4A a plurality of disc
i nformations are recorded wwthin a disc, a record

Namebe qhee infernadtionaxfithel 58 bytenis atefined ima ifsllaveini ceahnios; Rirst of all, if the

sequence nunber, and the record sequence 20 is

. [ Cord b thl' t. . ¢. { Eth | :

informied, RO " B 5o 008a DT sFRafs e fiof AhfgRRRANHE AR el as dise
informati on, which is naned "Dl frane sequence nunber '

informatioBlofikspked 61 efirit reaomlingslaperi lefyles0. 'Ok’ autans 2¥\disciaformation as
01h, 02h, 03h ...'. WD 2005/017882 11

PGI/ K .00 ' j te rd g
well a5 g TORRAG RS G speREBEN poch e R BB oRLafit i ofns 3 s
if the information of the 5th byte is "OCh', 'O’
informatmmsas ¥Bill gk disc infoxmationiof2xapeedeof thaSirsti recording layer Layer0. And,
information of | x speed of a first recording | ayer
o QO , . L nf ;
o3t s A gt sl B8 il 36 o' HETBIALER dtoax Wielt oo second
| ayer Layerl. "~02h' nmeans 3rd disc 5 information as
recordimg layessLajiest i nf or mati on of 2x speed of the first
recordi ng |layer LayerO And, "03h' neans 4th disc
| nf oF.oaf | r-pat | .
Heno, B EE St Hon S pior oyt repll TR v Bl veRbeRT iy Bhd s then
information is preferentially arranged in a recording
configiwéd i & \peo reterding dayes ordeenY et; ¢lnif iisy juse ¢xemplaryyédn the contrary, the
recording |ayer order. Yet, this is just exenplary. On
. t Yoagnl eLondi : : : .
record g 16/ ki onn 0F profehrdd O Phort MY BG brder T Bonfiguring dise
configuring disc informations. Mreover, wite
informatiomsegy (WS) interoperating with recording velocity
meant by the corresponding disc information is

vorofONE e 060 eoBing B, FSRAGI el i, by
the disc infornmation. And, identification
corresponding disc information is recorded in a specific area, e.g., area named “Write Strategy

parameters’ field as L™~111" bytes, within the disc information. And, identification
information enabling to identify a type or kind of the recorded write strategy (WS) recorded
in the L™~111™ bytes is recorded in another specific area, e.g., area named ‘Write Strategy
type’ field as N™ byte, within the disc information.

Considering the meaning of ‘write strategy (WS)’, a medium property of a recording layer is
generally modified by applying a laser beam to the recording layer within an optical disc via a
pickup (‘11° in FIG. 10) to perform a recording thereof. Hence, it should be decided a
strength (write power) of the laser beam, write pulse, a time of applying the write power

thereto, and the like. The above-decided various kinds of write strategies are named ‘Write
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*15 i hformation enabling to identify a type or kind of
the recorded wite strategy (W5) recorded in .
WO 205017887, bytes is recordedlén anot her specifipzjt}&f%zg?mozo“
e.g., area naned Wite Strategy type' field as Nth
byte, within the disc information. Considering the
meaning of "wite strategy (W5)', a medium property of
Strategy ((88)¢ i ggneralyand specifigecrateaty recomsigd fwidhin sy spepificy iWigteaStrategy
| aser beamto the recording |ayer within an opti cal
' b R ' Sl e FI G 10) to performa
(WS)?éeIgg?réF%gwt t%ster%g}kﬁgﬁg%%&?ﬁes oul d be decided a
strength (wite power) of the |aser beam wite pulse .
Writezstrategy (S¥S)cipfiryietion used inrthe prosenteinventiosrraeans th antimggnformation
i ke. The above-deci ded various kinds of wite )

St i * i t . .
sssoofBie B30 BETRRIOEE) i, w95 RRlohiticts BEARPRprhe and specific mumerc
specific contents recorded within a specific Wite
valueseonfiguging WHBNd is esortnfeWS infarmation. ridensg,the \Ws information has an
paraneters'. Wite strategy (W5) information used in
. ! i K Ny jaf orgrat :
inclus2Z BHCEE BF inONERE, B2 LRPERchBrliyS sl oy I8 that will be
paranmeters neans itens and specific nuneric 5 val ues
explaingd lateruand e like anwell gs thesyBipasmel®si nf or mat i on. Hence,
the Ws informati on has an inclusive concept of

o I ! ' A ' .
And, S RopL OV ) SHED RSO B varking DARE 49 3 855 boctis tg e bighly
.the W5 paraneters. And, the wite strategy (W5 can be
densifiescandiledrun st ighenepeedod writing speadh &.e., ﬂ@@dﬁ&) apwgH as the medium
highly densified and to run at higher speed, a
2 -y . ¢ . _
propelfy|af B0 15RERE 1k it SR ITIY RBBMCHondS S B TRRLA system s
affected. Hence, a nore accurate systemis reqqested.
requesied) And; dhe, varions svrite strategies QWY iies \Xfﬂgypesmr@ explyiged gpEdlows for
are explained as follows for exanple. First of all
exmné@?re is a system having a nunber of recording pul se
maller by 1 than a recording mark size (n) fornmed on

. a recording layer nmedium_ which may be called " (n-1) .
First qfg@ll, thepy is a system having a number of recording pulse smaller by 1 than a recording

mark size (n) formed on a recording layer medium, which may be called ‘(n-1) WS’. For
example, if a mark has a length 7T, it requires 6 pluses to form the 7T according to the (n-
1)WS. In that case, a time of each write pulse or a level of write power is defined by the write
strategy parameters recorded in the corresponding disc information. Secondly, there is a
system having a number of recording pulse having a size amounting to a half of the recording
mark size (n), which may be called ‘n/2 WS’. For example, if a mark has a length 7T, it
requires 3 pluses to form the 7T according to the (n-1)WS. That is, a decimal fraction of the
result is discarded and the integer numbers of pluses are only available. In that case, a time of

each write pulse or a level of write power is defined by the write strategy parameters recorded
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+15 exanple, if a-mark has a length 7T, it requires 6
I formthe 7T according ta the (n 1)
wﬁl’?ﬁ‘?ﬁoiaﬁssg a time of each wte pulse or a IZ\?&H/%POMIOOZOM
wite power is defined by the wite strategy
paranmeters recorded in the correspondi ng di sc
i nformati on. Secondly, there is a system having a .
in thervonespondingrdiscainftirmgtion | The respectine writsi strategprparamaters for each write
hal f of the recording mark size (n), which nmay be
) y i f . r .
steateff ypf e tterchP QBN Sptor; DR Ko 48 skl (WS) kecp
to the (n-1)Ws. That is, a decimal fraction of the
beingrdeveloped. Regaxiing thedlifferdnt kinds of syite smategye(WShfwhdnthers exist the
are only available. In that case, a tinme of each

varioff ysfinf Sfe AU (W) Sl 8 Ao SpPSe B Rt srategie
13 PCT/ KR2004/ 002041 in the corresponding disc .
(WS)idiffer fiernieach othbr ardisraanufsatuner tasts the waitepywer-aceonding to the write
for each wite strategy type may have different
. r g th_q111th
icatof (5 o Yl o FESC e MU S TR ALADAR ot L1t
of wite strategy (W5, when there exig}%h the various
bytes syithinthe disc infesmakion andsWiSHypejinfermmtionin Nt bate. par anet er s
applied to the wite strategies 5 (W5) differ from
. Of i . r . .
1e thg8 s\ Bimes 2 MAE TREIGE BT e TR Aaol ihloFmBRUE Bllocats o
aresult of the test in 'Ws paranmeters' field of the
specific mecpgaition pjuecte eachhwvrite sfeateys CWSHite define @ fallewsador instance,
type information in Nth byte. If there exist Ntypes

"0000?(?9 b fRard ISE‘Wngueeg%?teggﬁéggr W’SE'P?."M(YO%OL@B’ meaps 2" WS (Write

ormation allo ecogni tion val ue
each wite strate W5) to d(;hfine as follows. For

Strategpisk em¥ys;2). means DA IWS 1 Brite\StratpgyMNbor WS-N).
Strategy-1 or Ws-1). 0000 0010b' neans 2nd W5 (Wite

~ . ‘_ g ! - : \{ | ’ 2lld

In tnerb G BMitidt, 1\ TR WS Y il g aBy Malitba () s and

gV\B- 1) is defined by the above-explained "(n-1) W
WS 1 pisdefivg ywiEn/2) WS. defi ned by " (n/2) WS . Moreover,

if the "W5 Type' field is set to 0000 0000b', it can
MoreBFerd§tf thB8 WS TyPPaflell HeketPto “0000 0000b’, it can be defined to mean that a
specific WS type fails to exist as well as WS parameters within disc information. Namely, the
‘WS Type’ field of the N™ byte can be utilized as information indicating that there exists no
WS parameters as well as information designating the WS type.
FIG. 4B shows an example of recording disc information for a specific write strategy (WS), in
which a disc manufacturer selects to record 1* WS (WS-1) from various specifications in
recording a write strategy (WS) for 1x speed within 1x speed disc information of a first

recording layer.

Namely, if ‘WS Type’ field of N™ byte of disc information is ‘000 0001b’ means 1% WS (WS-
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*15 specific W5 type fails to exist as well as W5
r rs wthin disc informati on. Nanely, t '
W&?B@V(ﬁhesél d of the Nth byteléan be utilized ag’%T/](m04/002041
information indicating that there exists no W5
paraneters as well as information designating the W5
type. FIG 4B shows an exanple of recording disc
1), parahcterraialues comespandipe ¢o thec Wi-i tage siritten dyy Write)Strategy parameters’
whi ch a di sc manufacturer selects to record 1St W5
h_Je)y 16 various specifications in 20 recording a
ﬁeld\&/vrfvi?téilét r.bgitzg'gy (WB) for Ix speed within | x speed disc
information of a first recording layer. Nanely, if
Hence,\ig chy shat faj disemsnufaetiresyaetectst todieserd; 21 VS HR),i ‘9000 00100 is
000 0001b" means 1St W5 (WS WD 2005/017882 14

: / 2 raé s . .
vt R S Ty SRR A e R Bl PPl L wrton in
field of Lth , 111th bytes. Hence, in case that a disc
the Litahiif"uyttes: Fhe patametess wuiticado the D™l WS byws-taye diffgeg values from
0010b' is witten in the Wite Strategy Type' field

fipL . . e
cach e EGTTREF Bolh utl07) W Abd, e cUpbiak S sy
Lt h-111th bytes have different val ues fromeach other .
(WS)peeameters gra previnuslydeteamined as sppeifiedanforpgtion fiffing the eharacteristics
corresponding wite strategy (W) paraneters are
eV i ' : hif ] ' Lon..f i tting
of th G AR TR B DA O rRRREb AR O P TRBer ! g
to a disc manufacturer or a systemdesigner. FIGs. 4C i
FIGs.t4C B shon speeidiciambodimnends faratmsethod ofregendingthe ibove-defined write
recordi ng the above-defined wite 10 strategy (W5)
sh‘ateﬁ%‘('wsg vlindg disP ioiRM FIG! S aﬂ@mdﬂflsﬁ)w%ﬁ% MY the write
thod that the wite strategy ) 1s optionally
sel ected to be recorded for the entire recording _
strategy (YD) inaptionallyrselastpdy td dei rer@ded dorntla eatiteurdcarling layers and
disc. And, FIG 4E shows a nethod of recording a

recordéggggfb‘dﬁ{eg oShaBRRGhgS dig. %hﬁ,aFKQ.yﬂi Wowd § n&tlrl]ogd of recording a

tory manner 1 n case o SpeCIfI C recor

vel ocity.
previously determined write strategy (WS) in a mandatory manner in case of a specific

recording velocity.

For convenience of explanation, it is assumed that a disc includes a dual layer and that 1x
speed (1X) and 2x speed (2X) are applied to each recording layer.

FIG. 4C shows a case of enabling to optionally different record write strategies (WS) in the
entire recording layers and at the entire recording velocities. For instance, disc information of
Ix speed of a first recording layer Layer0 is recorded in ‘00h’ as a disc information sequence
and 1% WS (WS-1) is selected to be recorded as a write strategy (WS). Disc information of 1x
speed of a second recording layer Layerl is recorded in ‘01h’ and 2™ WS (WS-2) is selected

to be recorded as a write strategy (WS). Disc information of 2x speed of the first recording
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+15 For conveni ence of explanation, it is assuned that
cludes a dual layer and that I x . spe
Wazﬂ@@’%"g ed (2X) are appli éd to each recordi ng 1?&004/002041 )
FIG 4C shows a case of enabling to optionally
different record wite strategies (W5) in the entire
recording layers and at the entire recording
layer\Letyerd) isiteeordedbin (G20 andd” WiSS(WS) ds selestod tfmbe regorded as a write
speed of a first recording layer LayerOis recorded in

strateg%W%)am dj SEano?lanﬁ(‘SEEBf o8 s%@ﬂié@f‘ﬂfé sldofld] gec])?dﬁn%’\ﬁger Layer] is

Is selected to rec das awite s

We). Disc information of |x speed of a second
recorfed-ir ‘@3 gandRy e W 4WS-N) n%sel@tq@rfeé& reeprded a8 a e sirteE(WS). In
(W5-2) is selected to be recorded as a wite strategy
12 ayof ot g1
such o ¥k, ‘é’?ﬁquﬁrv% RhLER 10 15”"5;(%‘?S 25 B 05 1), B sirategy type, to be
| ayer LayerO|s recorded in_"02h' and 1" W5 (W5-1) is
used a5 16 smredas anirst seoningdiaer (hayhri O anakhivar cbgyrem/mlues from that to

And, disc information of 2x speed of the second
P I n '03h" and Nth
boushERAN i3k 3706 lorting I LAREQ) 1 OO0 e
strategy (W5). In such a case, wite strateg
FIG. 4B shemtscanothes exampleygd qnapling to aptionally rteqqrdeme strategy (WS), in
strategy type, to be 5 used for 1X speed of a first
whicli WS 56th O FypR ¥ L Fwrith Aidfe )(W@\/lshamﬁled' tb! @6€ MfoHAAIRSof the entire
fromthat"to be used speed of the a first
recordi ng | ayer (La}/ ., FIG 4D shows anot her
recordipg dasees 3nd rewémgrvg qc&leéptnu suethf Fgsey WHS firateg)nasamneters for specific
strategy (W5), in which the sanme type of wite
recor g%y% )émﬁMﬁ)ﬂritﬁng%P@éd Rdy havdliigferdn? fvﬁh@?ﬁ‘oﬁﬁthﬁf fdr rl)%ler recording
ire recording [ayers and . recording velocities.
such a case, wite strategy paraneters for SpeCIfIC 10
layer apd/gF Writing sesedresseivelY-wr i t i ng speed may have
different values fromthat for other recording |ayer
Namélg difde 1id 481890 RBRMa WARP @ﬁitbg}ebﬁ/tioﬂﬂﬁyea Hlscfiha{iﬁ?ac'tﬂreﬂ énables to
le to record a wite strategy optionally, a disc
manuf act ur.er enables to y. one nost reliable wit
applyseneamaghreligy wrge tSHétegm(Wr§ taithe entie shspaintoymation ldentlcally And,
identically. And, FIG 4D illustrates a case that 1St

FIG. ¥5 i(1¥¥frafe o casé BGPTHWT (WISI1) & RBSHER inHhS entird ddc TRfdrRRtion.

FIG. 4E shows a method of recording a write strategy (WS) previously determined in a
mandatory manner in case of a specific recording velocity or a write strategy (WS) optionally
in case of a rest recording velocity. Generally, write strategy (WS) for 1x speed is the most
important write strategy of which specific method is previously decided by a specified
decision and a disc manufacturer enables to optionally record the rest recording velocities
except the 1x speed. Yet, in case of a high-speed disc, it is apparent that the recording velocity
decided in a mandatory manner can be 21.( speed, 3x speed, or the like as well as 1x speed.

For instance, if a type of a write strategy (WS) mandatory for the 1x speed is 1* WS (WS-1),
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*15 FIG 4E shows-a nethod of recording a wite
t (WB) previously determned in a nmangg.
wﬁéﬁﬁ%ﬁ%ﬁ case of a specifi&érecordi ng vel oci g{/avor 4004/002041
wite strategy (W5) optionally in case of a rest
recording velocity. Cenerally, wite strategy (W5 for
| x speed is the nost inportant wite strategy of .
disc informhtierpori1Kispeereefrmfirst secording tayst ip mﬁtﬁnd@dO%’ and ‘O1h’ as a disc
speci fied decision and a disc manufacturer enables to
. . o . L _
infonficrtfuirte o8 B S (3FS) HRARI B4 BRGYERORE WS silogy (WS) in
disc, it is apparent that the recording velocit S
mandaitery wnem Disovnfermation fomdxepeasaef the gt rgexsing gwer 1s written 1n
speed, or the like as well as |x speed. For instance,

¢ N fid i
02w apd S0 B0 2™ SRS PN SR PG s BTG E B i SedeBy (W) that
PCT/ KR2004/ 002041 disc information for |x speed of a )
can be ioptienallygeeariiedy Heage rf the wiiterstrategy (WShtype mardatanyfor L speed is
a disc information sequence and the 1st W5 (W5-1)
™ I | [ i ' :
the 27 P (SRS, 118 lornd U Y WS (1% 2] B0 MEcbfied n o mandatory
first recording layer is witten in '02h' and 03N )
manngh@s 2well \a8 {08B” 2ndj D1be|asctheddise ipformation geauenge traeord the disc
wite strategy (W5 that 5 can be optionally recorded.
: Heatorf 1xf tfe strategy (W5) type mandatory for
infory X spefelgsipéé@?ﬁ%h{énd W5 (Ws-2), it is apparent that
the 2d W6 (W5-2) shoul d be recorded in a nmandatory .
In applyingcthe gasef] FIG 4E; onp of g mluralifyref spscifind wiite strategies is uniformly
i nformati on sequence record the disc information of

wﬂttég;(assﬂﬁeﬁ( Shedeihte StthteIP{WENSn _tahﬁlaﬁ@a‘i@ry%alﬁeﬁ tifsfebyCdifabling to

a plurality of specifred” wite strafegies 1s

uniformy 10 witten as the I x speed wite strategy .
securg e discarepending: ehayackuisties. Andcy disy neamafaciuser erpbles to optionally
secure nore disc recording characteristics. And, a

recor(?1 'o%le ﬁ?{u@ﬁ%*‘ 0¥ 'thé @%%liﬁéd it Blrdtegiad hﬂitfm{ryrﬁ’s} Fof! i FosP fecording

cified wite strategles
uniformy for the rest recording velocities except

velocitigs exsep é@éef,spme paigteby adiscansradagturing proerys mscas be shortened.
time can be shortened. Besides, in specific case of

Besidg{»,rq’gtsg)gc;ﬁ'b cadSoPFRD. 4! i€ id Asb AR 1ebskd RO Ain@adory it strategy

the s [

(WS) for 1x speed as well as a disc manufacturer enables to optionally record other write
strategy (WS) for 1x speed separately. In such a case, the disc information for 1x speed can
include disc information including the specified mandatory write strategy (WS) and different
disc information including the optional write strategy (WS). This will be explained in the
description of a third embodiment of the present invention in detail later.

FIGs. 5A to 5C are diagrams of an another example of recording disc information according
to a second embodiment of the present invention, in which ‘applicable writing speed

information’ and ‘recording layer information existing within disc’ are recorded within the
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15 (W5) for Ix speed as well as a disc manufacturer

o optionally record other wite str
w?{}@;y/(ﬁZsrsEl x speed separatel 7 In such a case, %{Cﬁrglz%zlog%/oozou

information for |x speed can include disc information

i ncluding the specified mandatory wite strategy (W5)

and different disc information including the optional
correspontlingsdiscinfopynativg)as Well as winé bf beplarelityafypesiof writtetrategies (WS)

description of a third enbodi nent of the present

' [ ' etail later. 20 FIG. 5A to 5C are
deﬁng?g%?%%dfﬂgﬂ anot her exanpl e of recording disc

i nformati on according to a second enbodi ment of the
Referping e FIG. e Pl iftame sequenioe ahmbapinl DIckibele ispidvided te 8duyte of each

information' and "recording |layer information existing
bt hin. disc! O / .
dise Rl DI sEh T EAR, St bl W MNP 4 Monidured in o

well as one of a plurality types of wite strategies
specifignsgquencst inrthel sype manpercoft Flca iAo AndréWeite Strategy THp&(WS)’ field is

5A, "DI frame sequence nunber in DI block' is provided

) ¢ oo . .
provill & Lomeiek e B8 Byieh Wil BbSTiinhfion 13 BT aype of WS applied
configured in a 5 specific, sequence in the sane
to theperrigepondingmliss infismationl, “Wite Strategy Type (WB)'
field is provided to a specific area (N'' byte) within
. 1 g t.' y -a L g o
Besid SAAE R ihfmidl SIS WP SorrloptiRiR el reodied witin o
.speed ipformation applicable by a corresponding disc
specifigatea (M dwie) wiithin disg inferseation; whighdsngmed ‘Witingjpesd flaghfield.
di sc informati on, which is nanmed Witing speed flag'
; . fenbdd 2 . [ .
For ko viiehT Spd fic §ERe sHRAITBIPARBEG gk bpdel fappiicable by
by the corresponding disc is represented by 1-bit
the cqrggsponding disc ésrepraserted bai-bit eachbintthe adthe erepduving 1-byte allocated
thereto. Nanely, it can be defined that the
o , L . ol i-cabl _ .
theret6 O NARSEE aliy A7 PUIERDE (EfAEE chofhafNKAR bhecd i not applicable
that the corresponding witing speed is applicable
(supppied) iéa; bigvalue isHBbbin entinedits er thabthe eermesponding iwriding speed is
the bits b0 b7 within 1-byte

applicable (supported) if the bit value is ‘1b’. Hence, each of the bits bO~b7 within 1-byte

becomes flag information indicating presence or non-presence of applicability of a specific
writing speed.

For instance, if 1x speed is applicable by a corresponding disc only, ‘0000 0001’ is written in
N" byte. If all of the eight kinds of writing speeds are applicable, ‘1111 1111 is written in the
N™ byte.

In the above explanation, 1x and 2x speeds utilized by every disc almost are previously
decided to be adopted. Yet, writing speeds decided by specification can be used as the rest

writing speeds from 3™ writing speed. For instance, it is possible to set 39, 4™ 5™ 6™ 7% and
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15 bécones flag i-nformation indicating presence or

_ non-presence of applicability of a specific It
' WQ&%@Z"."%% instance, if |x $Beed is applicabl \gdé@kggyomozo‘u
correspondi ng disc only, 0000 0001' is witten in
Nth byte. If all of the eight kinds of witing speeds
are applicable, '11111111" is witten in the Nth byte.
8™ weiting mpeede (HH &K et "X psh g6 oK, 71 X, MdXP o SxebgBx,il2k, M and 16x
by every disc alnost are previously decided to be
et, witing speeds decided by specification
speedggl%%egﬂﬁglg.d as the rest witing speeds from 3rd
witing speed. For instance, it is possible to set
Meamsvhile, recording layewinfiorniatinn indichting the 0embar7eBecading layer(s) existing
PCT/ KR2004/ 002041 8th witing speeds (3rd X, 4th X

g . o) g e .
witif e Gorrbbing 60 i€ rechlha th bt spctiic o (& i) Hithin the i
|l ayer information indicating the nunmber of recording
informatjay, (whickis gramed ‘Numbrerrofi Recardingebanend fielyl. dfascinstence, a value
recorded in another specific area (Lth byte) within
1, | i I:mh' i i N f .
meangg0 et of HerYofZhtR oyl Se b2 rRERAed TR inall nupber in the
the nunber of the recording |ayer(s) can be
same aegarhayingt leblytp pllocatgdthergton Imease thah thelrecordingdayar ésthe single layer in
having 1-byte allocated thereto. In case that the
. 0 : esi gl . \
FIG. {00000 58 ffitch n id3 EHP 15 oV Bt B rodekding foyor AR dual ayer
. _recording layer is the dyal layer in FIG 2, 0000
in FIG02,300Q0s0Q407 1t writtemintthe LT bytehIn ease khat feirgecdrdingflayers exist, ‘0000
recording |layers exist, 0000 10 0100' is witten in
i : thSnce [imtation is put on the nunber of
OIOOtlﬁgvrigEerBrlgﬁl%e% l(?iclatﬁsi dered recording |ayer(s), which is
. currently two recording |ayers, 4-bits within the Lth
Sincepjmuationgs Prbom e mimhep o€ gherqurtently considared recording layents), which is

layers (in case of "1111'). In such a case, it is
cursBP B Reob QLA H2 sl 0P G, U el siten

recording layers (in case of ‘1111°). In such a case, it is apparent that other valid information

-
-

can be written in the rest area (4-bits) of the L™ byte.

Moreover, a specific “Write Strategy (WS) parameters’ field interoperating with a ‘Write
Strategy (WS) Type’ field value of the N™ byte is provided to another specific area (P"~111%
bytes) to record associated information therein.

Thus, from the above-recorded ‘writing speed information’ in the M'™ byte and the ‘recording
layer information’ in the L™ byte, a record playback apparatus (FIG. 9) recognizes how many
disc informations exist within the corresponding disc. Namely, the number of the existing disc
informations is found by multiplying an applicable writing speed number by the number of

recording layers.
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15 Moreover, -a specific Wite Strategy (V\S)
araneters' field interoperating with a "Wite

WE2PEYUEP2(WE) Type' field vabue of the Nth by(F&TKR2004/002041
provi ded to another specific area (Pth-111th bytes)

to record associ at ed informati on therein. Thus, from

t he above-recorded "witing speed information' in the

As thdt fredent énvention bpplies emerwiitegstrategy W $)nfood sﬁﬁcnﬁmwtmgtsbeed and a

Lth byte, a record playback apparat us (FIG

spociff GORHRE IR 4o €2 eyt hE e 7 ief&fﬂ&eayh@%fmy not be

exi sting disc informations is found by multiplying an
takenajnod i coasiieration tin ndpckirge thenuninbder by didee inforetion). Yet, in a third
recordi ng layers. WD 2005/017882 19 PCT/ KR2004/ 002041

t he .present .i.nventi one mrite st .
embefipsrt o5 e BiEtnt iNeRipn CFLcE REFIGT R Gwill e, frskiif G pluratity of
recording layer, the kind (type) and nunber of the
writewtrategies (Wel)agu ekidSforragpecific vindting speed ahd a@pecific recording layer. In
consi deration in deciding the nunber of disc

such :g:]zé%{é,n mél %lftgl% ert(?;ti é@ @(1&_. Lglsgelﬁﬁarrzglaﬁﬁ?q 1sb ot Elgiays found by

described that a plurality of 5 wite strategies (W5
multiphimgean apiplicable avritinecipbed numbdri bygthe membenofireaodmclafers. This will

recording layer. In such a case, the total nunber of

%l St ' lnformations is not always found by

beexh‘[}ﬁe:ﬁﬁp?%tﬁgq%;cghg‘%ﬁ é’abl e witing speed nunber by the

nunber of recording layers. This will be explained in
Hencdea aedquehedt of aiplutality obtheHbove-decidad diserinformétians is decided by the

plurality of the above-decided disc informations is

' i.ded by th [ tie
soqudiE By whihh s b RS 35 BV e 4318k dBsclfplibh.d each of
of the disc infornmations deS| gnhates the previously
the dite ¢nfdamationis tdesignateethd paevdoustic deaidedgwiitipg speest and mecording layer by
sequence. For exanple, by know ng that four witing
thesesqg S applicable by a disc exist if the Nth byte is
"1111' and that two recordi ng |layers exist within
the disc if the Lth byte is ~0000 0010
For example, by knowing that four writing speeds applicable by a disc exist if the N* byte is

‘0000 1111” and that two recording layers exist within the disc if the L™ byte is ‘0000 0010°,
total eight disc informations are needed so that the sequence will be ‘00h~07h’. And, it is
previously decided that disc informations of ‘00h’, ‘O1h’, ‘02h’, ‘03h’, ‘04h’, ‘05h’, ‘0O6h’,
and ‘07h’ relate to ‘1x speed, 1* recording layer’, ‘1x speed, 2™ recording layer’, ‘2x speed,
1** recording layer’, ‘2x speed, 2™ recording layer’, ‘3 writing speed, 1* recording layer’,
‘3" writing speed, 2™ recording layer’, ‘4™ writing speed, 1* recording layer’, and ‘4" writing
speed, 2™ recording layer’.

Hence, in order to acquire the disc information for a specific target writing speed and a

specific target recording layer, the record playback apparatus (FIG. 10) is facilitated to check
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*15 total eight dirsc informations are needed so that

nce will be '00h-07h'. And, it |s pr
Wﬁgﬁ?@gg&?hm disc informati 88s of ~QOOh', %‘61’9181%0}54/002041

"03h', "04h', "05h', "06h', and ‘O7h relate to "Ix

speed, |'t recording layer', "|Ix speed, 2"d recording

| ayer', "~2x speed, 1" recording layer', "2x speed,
whicl? didc infoomatiomgis reigtecl tq the3petific target yriteespeedl@td recording layer from

recordi ng | ayer' "3rd witing speed, 2nd recording

,| th

wntl,lrlg%ﬁéed m{cﬁ'hﬂtl t@% el\g'gﬁﬁg ag& %Eé@g?%%&%kd%%ﬁ% &ntﬂe L™ byte

in order to acquue the disc information for a
comnydy rdcordedavigien the fespevtive dise dnfarmdationsspstedd ofplaying back to check

recording layer, the record playback apparatus (FI G

(S pLttated to check WD 2005/017882 2 0

theeré%}r;iigwgﬁ#%@ 41 which disc information is related to

the specific target witing speed and recording |ayer
FIG. f¥Bnshowsr i | qumg@ettf recordingt dism' infokmatien Nchordirtge tanthe second

“recording layer information' of the Lth byte

N [
embof AR U thd BESAE AT e ASREBLRNGINRE o w0 1,20
centire disc informations. 5 FIG 5B shows an exanpl e
appliegble- writingl spegdsifrom Mn thyten@E00H-00d b Yreaimmpniy rechried éu thecentire disc
enbodi ment of the present invention in FIG 5A It can

ﬂC s
inforticH3 A4 kol o bR Bhing et WRist wlisin B0} 0 000 gotow).
recorded in the entire disc informations and that two
Hence,dpdhelienamplayod T Ge 2Bs totadi o dise infomnations twa techrding layers * two
(' 0000 0010b'). Hence, in the exanpl e of FIG 5B,
141 e X ] ’
writipRds) St Sy Bme KPR infoialiBROtebils BEF[RCL0) > ot
di sc i nformati ons becorres 'wn' (1X, LO) - ahn
(IX,L1) X2 1030 (X, I 03K, @FIL1)3Thigds dom@by & ispecifigi eonitent according to
done by a specified content according to a
S
a pre&?%ﬂ'ﬁﬁor ﬁgrﬁzseh'g :enggg]n %Ignagfé%% rE 1&& BE conji'lg}lred according
above manner to enabl e reci procal conpati b| lity for
to theiabpy¢ mannesito creblé recipronsl compatibdlity forattdizgtiéns) i s
recorded within each disc information. Specifically,

An intrinsic write strategy (WS) is recorded within each disc information. Specifically,

information of a type of a write strategy (WS) written in P™~111" bytes within the
cotresponding disc information is recorded in N™ byte. Namely, informations in the N® and
P"~111™ bytes can differ in each disc information, which means that a disc manufacturer
enables to optionally record one of a plurality. of WSs.

In the example in FIG. 5B, ‘00h’ (1X,1.0) and ‘01h’ (1X,L1) relate to the application of a first
type write strategy (WS-1) and ‘02h’ (2X,L6) and ‘03h’ (2X,L1) relate to the application of a
second type write strategy (WS-2).

FIG. 5C shows another example of recording disc information according to the second
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*15 information of a type of a wite strategy (W)
' Ln Pth-111th bytes within the corres '
wgirzé{g}oﬁﬂqﬂgrnati on is recordedlin Nth byte. l\lan@?:&momozo‘”
informations in the Nth and Pth-111th bytes can differ
in each disc information, which neans that a disc
. manufacturer enables to optionally record one of a
embogimenabf thy prdsentfsvention ihEBIG 5301 canibe knb®n thdd therOate eight (1X, 2X,
(1X,L0) and "Ah' (1X/L1l) relate to the application of

fir ) j t R eqy. - ) ' :
- 190, bl friifB ko licd sFord bR ILET 11 15 SomPoRy tsgorfed im he
a second type wite strategy (Ws-2). FIG 5C shows
entirealisstihformeticnsynd theft fowaecatiing lafesceristivithimaidise from L™ byte (‘0000
according to the second WO 2005/017882. 21
01OObF?CT/ KR2004/ 002041 enbodi nent of the present invention
I FIG BA It can be known that there are eight (IX
2X, ..., 16X) applicable witing speeds f r o mMt h
Hencdyyh ¢he( anofhict txdrvfile| df BIGe 6@ rtmtd] ythirkyetowoddist infortriations (four recording
disc informations and that four recording |ayers exist

i thi i s J ' 0%00h! ' AN
laers'% bEhl it Aeddsf Bt I sfantRP enec R BiBymapihE Romes -oon
di sc informati ons (four recording |ayers * eight
(IX, L0y i=>i ‘Oth’s(1&eDt) 202 (AKd2) 2ef3bh(EXA8) th0dh’s@X,L0) 2 ... 2
i nformati ons becomes "OCh' (1X/ LO) 4 "Ah" (1XL1) -

3t (B4} TS Py gone Y Y spestlcbbyche a%thank 85 PRaciipod sequence.
according to a predeterm ned sequence. Thus, the

Thus, eh¢ ientireddise irforfmations isbowdd Heocdnfighwed cazodnding tedthe above manner to
according to the above manner to 10 enabl e reciprocal

at1.bj L1y L1 [on. In the another exanple

enabl% r"Pf‘éa%@ﬁ#hg&r@i%drlgéﬁﬂayback unit (FIG 10)
intends to search disc information related to 2x

In thesymothdr ¢2axnple pf B1G.a5Q,iif 8 treqoad plagbanys unity@IGt b0)piatehds to search disc
recording by applying a wite strategy (W5 w thin

AP o TS T B 9 R eorting b

commonly recorded in the entire disc
applying a write strategy (WS) within the corresponding disc information, it can be known

~

from the informations in the M™ and L™ bytes commonly recorded in the entire disc
informations that total thirty-two disc informations (four recording layers * eight writing
speeds) exist in the corresponding disc according to the sequence of the disc informations
such as ‘00h’ (1X,L0) - “01h’ (1X,L1) -> ‘02h’ (1X,L2) <> “03h’ (1X,L4) = ‘04h’ (2X,L.0)
= ... = ‘31h’ (16X,L4). Hence, the record playback apparatus (FIG. 9) enables to recognize
that the disc information related to the 2x speed (2X,L0) of the first recording layer to be
searched is ‘04h’ and that the corresponding disc information (‘04h’) is recorded as the first
type write strategy (WS-1) from the write strategy (WS) type identification information

(“0000 0001b°) recorded in the N™ byte within the corresponding information (‘04h), thereby
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'15 informations that total thirty-two disc
j r jons (four recording |layers * eight

‘Végégéﬁ?&%xist in the correspodndi ng di sc accor |ng (04/002041
the sequence of the disc informations such as ‘OCh
(1X,L0) 3 "4 h' (1X LI) 4 "02h" (1X L2) 4 "03h'
(1X,L4) 4 "04h" (2X,LO) 4 ... 4 "31h' (16X L4)

readingeout aratrieter values of tHeafyrisbiype aypjtestedtegy (WS4) vé9 therPé'bIldak'h bytes to
to recognize that the disc information related to the

LO) of the first recording layer to be 20
utlhze ﬁégﬁezgrdiﬁéx 0421 and that the corresponding disc
|nforrrat|on ("04h') is recorded as the first type
Likewise, tifintandiigetyysegidB-dijc informatine reletet o stk aspeerd (K62E)L3) of a fourth
type identification information ('0000 0001b")

record’ugé: eﬁ‘d td ﬁaetéagrﬂ '\q‘%z Riﬁé bgb ;1%%1‘%35%%@7 8%%?%9)2 'Eﬁ’S) within the

PCT/ KR2004/ 002041 readi ng out paraneter values of the
corresppnding tdige information, rthe exgyor@d\plagbacki wnit HEIG: 19) mddgdizes that the
bytes to utilize in the recording. Likew se,

' C t

comespBhSAE g A BrTir BT vip Wkl driihsl %@éh?d?ﬂ%‘*aé?e"sgarsgy type
record| ng by applying a wite strategy (W5) within the

(WS) is the seccong typeti (WS-3), sherebyf enabting torytilizh ¢hene tothd redoadibg.c k
unit (FIG 9) recognizes that the correspondi ng di sc
[ ) t

FIGs. ﬁo?fée Qigc{v?sg%]rﬂe)ﬁ/notd%ﬂgeco%g@g 4% @ﬁ&?ﬁge@g ‘ggﬁﬁ gﬂgag\;@s%ﬁcmng to a
thereby enabling to utilize them in the recordl ng.

third einlgadiment of tBe prasent inventionoThe second embodignent of the present invention
i nformati on of an optical disc according to a third

. ta.af ot pL.es | . T e

s ngIRRRTSH 8! ol U RSERl HOMBRE 1) i By BARAN o o samo wtin
characterized in that at | east one wite strategy (W)

speedirecarding i lgyere tNafmely, sa phardityrdft disey infoopations cassatiatgd with the same
| ayer. Nanely, a pI urality of disc informations

wntm%%é@éﬁ/ Cé\oﬁg%lg' 1%}%% %ﬁgﬂﬁ be Clas élﬁgpggi 9@%&? cfgsrpg&t{%ly

respectively. FI G 6 shows a concept of t he _net hod of _
FIG. 6 ethowdiangonteptcof tfeomethtadoof reicording distiinformdtien of the optical disc
according to the third enmbodi nent of the present
accordifly §'fhk YMrd embodiment of the present invention.
Refetring to FIG. 6, a sequence for disc information each is decided by a sequence number
and is recorded by 1-byte.
For instance, the information is recorded in 5% byte within disc information, is named ‘DI
frame sequence number in DI block’, and is briefly represented by ‘00h, Olh, 02h, ... .
Namely, if the information of the 5 byte is ‘00h’, it means 1* disc information. If the
information of the 5™ byte is ‘07h’, it means 8" disc information.

In configuring disc information, the present invention is characterized in that disc information

is separately provided per writing speed, per recording layer, and per write strategy (WS) and
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‘15 Réferring to FIG 6, a sequence for disc
] on each is decided by a sequence nu
W*’?’@Z@Z’{"Eed by 1- byte. For Pdstance, the inf g?na(l(@agmozou
is recorded in 5th byte within disc information, is
named "Dl frame sequence number in DI block', and is
briefly represented by "OCth, dh, 02h, ...'. Nanely,
that 4 ¢onfiguration sequance of &f phutatitys of ﬂwseealrasely oowided diserizformations is
I st disc information. If the 20 information of the
umfo R¥il€q hcccoacﬁzgt lted&@ﬂlﬁﬁecﬂﬂ%ﬂér?’c i nformation. In
onfiguring ornatlon e present invention is
character| zed in that disc information 1is separately
For instano¢,dEa cpwespanding opticsl lise, ingludesrapair of regodiag dayersaand a plurality
per wite strategy (W5 and WO 2005/017882 23

of W§ ﬁﬁ !gﬁﬁ?@&{gé’ fpi ng?,g?*gfb Fg%/éagﬁg?@l";‘?ﬁ#%ﬁn&tl ons

is juniformy decided accordlgqqg a predeterm ned
00k e i else imbrmphion arrebtemtp 1x spead; d3 @m&ng laysr LOaandiWesd. ‘01h’ of

i ncl udes a pair recoding layers and a plurality of

nd f Ie s rd g2
2 PR %ﬁﬁﬁﬁé%h%%Fm%flﬁ Pl 20, S W Bt 57 i
) rel_atedtolxseed 15, recording layer LO_and WB1.
informatige isorelatodh do dlixs epgeds 3t nEacpwsting éaxem eand; WSIx ‘Qpleaf 4™ disc
1St recording layer LO and Ws2. '02h' of 3'd disc
inforthAHoBY FRfel R 't d 290 b Xrdhie d RCH . Ngan’ of 5P
mformayer , Qd S lrxegﬁéegﬁh {)f r4th 3%5%2[91 @rr“r’a%ﬁ 024]? of 57 disc
rel ated to Ix g(éed 2nd recording layer LI, and o
informafig isorelajed; tai L speeds dr rigeording baypré L0, eeandt WSix Qéha’eqf 6" disc
1St recording layer LO and WS1. '05h' of 6th disc 10
inforthatidn {¥8eiafdy ZJE %bé’édeﬂ}]d et ?éi:?t Hﬁ% qgﬁ? 4,0l Shd "Wear %6%9 of 7" disc

ayer LO an ﬁforrmtlon

related to 2x speed, 2nd recording Iayer an 0
informgiipn isgvlateddp %% spead. ¥ recerdingrdayenhli and W%lt e%nd, oOEy ‘of 8™ disc
speed, 2nd recording |layer LI, and W53. Nanely, in

inforfi&in i9 %lhtB&tde?J?Epe'e&fZ“ f%&l‘dﬂ{?la érrLel taﬁd £mbodi ment
accordlng to the present |nvent|on i's aracterlzed

in that at |east one disc information |s confi gured
Namely in,pqnfigheng sliseginformations, the third embodiment according to the present

invention is characterized in that at least one disc information is configured per writing speed,
the respective per writing speed disc informations are reconfigured per recording layer, and at
least one WS type is provided to each recording layer.

Hence, in configuring disc informations for the same writing speed/recording layer, it is able
to configure a plurality of disc informations according to WS types.

FIG. 7A exemplarily shows a method of configuring disc information according the third
embodiment of the present invention in FIG. 6.

Referring to FIG. 7A, ‘DI frame sequence number in DI block’ is provided to 5™ byte of each

disc information to mean a sequence, which means that disc informations are configured in a
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15 the respective per witing speed disc informations
nfigured per recording layer, and at _
wﬁﬁgo ’i%ﬁpe is provided to €4ch recording IayéJl"“‘.qJ?laf{z004/002041
Hence, in configuring disc informations for the sane
witing speed/recording layer, it is able to
configure_a pl uraI ity of disc informati ons according
specifi¢,oxdsr (wiiting spepds™> resordingriayer D WSstypeyof priosityindiIGE 6.
configuring disc information according the third 20
And, 8Waad| SRigyO (whher [ G, K th
Referri ng ygt Flg @ %S@I \f’%y)’sg%féﬁ Jp@e n_glag ‘ﬁﬁldeM byte),
ar. Pl ock! is provided to st.h byte of each d| sc
Numbey ef Reeordme: bayerafield (Eedude)c end (Wrih Stwategy (WiS) patameters’ field
informations are configured in a WO 2005/017882 24
"~ AET/HERIAA RRGAL P RT3 10T ARTPILIN 14 i -
recordl 29 | ayer W5 {ypé) 6faﬂprP| o\rivli bfl@s, %\%g%\?‘ely/&nl\élfaanmgof
Wite Strate fleIderte) "Witing
each %16@@451&99 dgeord mdhcgéiebﬁtle)the sameNofithet obtheRecandiémbodiment (FIG.
Layer' field (I1!'h byte), and '"Wite Strategy (W5)
5A). paraneters'  field (P'~--1 11 th bytes) are recorded
in NLh, M, L 1h, and pt~-1 1 1'h bytes, respectively.

of 5 each information recorded in the fields
InF I&ﬁ; h@g dupgspeed 1ﬂﬁaf= Q00t(Hd lble(;M%' bt meansethet threeGinds of writing
5A). In FIG 7A, '"Witing speed flag = 0000 011 Ib" of
t [ S
speed/hre apYLEabIE AR, Nﬁﬁhbérfb"fk%c&ﬂl%%sl f%f"@ddo dodob cﬂggd@'tgb%ans two

appl i cable. And, ' Nunber of ng layer =

of t~ byte means two recording layers exist.
rec“#v?ﬁ%@!?’érexm ‘nformation informng a wite strategy (V\B)

type applicable by a corresponding disc via

Mored#R€ CinfdrfidtibR MafoAning GOWARsthdle ﬁnﬁyﬁf%@p&?ﬂl&{b‘fe @{'a'acotnesponding

yte) Wi thin disc rnformatio named
Strate (Ws) flag' _field. For |nstance whet her a

disc V%@%?Pﬂ%eﬂ% 1st l'é°°f§?¢ & anpfher\apgeife aegad K" Ryte)iwithin disd information,
strategy (W5) types is applicable by the correspondi ng

which is named ‘Write Strategy (WS) flag’ field. For instance, whether a specific write

strategy (WS) of eight kinds of write strategy (WS) types is applicable by the corresponding
disc is represented by 1-bit each in the same area having 1-byte allocated thereto. Namely, it
can be defined that the corresponding write strategy (WS) is not applicable (supported) if a bit
value is ‘Ob’ in entire bits or that the corresponding write strategy (WS) is applicable
(supported) if the bit value is ‘1b’. Hence, each of the bits bO~b7 within 1-byte becomes flag
information indicating presence or non-presence of applicability of a specific write strategy
(WS) type. For instance, if 1% to 3" write strategy (WS) types WS1 to WS3 are applicable by
a cotresponding disc only, ‘0000 0111b’ is written in L™ byte. If all of the eight kinds of write
strategy (WS) types WS1 to WS8 are applicable, ‘1111 1111b’ is written in the L™ byte. In

FIG. 7A, ‘0000 1111b’ is written in the K™ byte to allow four write strategy (WS) types WS1
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‘disc'is represented by 1-bit each in the same area
havi n byte allocated thereto. Namely, it 15 can
W éf“?sﬁﬂass?hat the correspondeBg write strategy F\xgj{lqoguoozou
not applicable (supported) if a bit valueis '"b" in
entire bits or that the corresponding wite strategy
(WB) is applicable (supported) if the bit value is
to WS4.b' . Hence, each of the bits bO-b7 within 1 -byte
becones fl ag i nformati on i ndi cati ng presence or

non & l.i cghbil a, spegi. it .

By witne ey g £/ pine ffprmatichs froofieditip gfestl infrymation by the
strategy (W) types W5 | to WE3 are applicable by 20 a

same G@Alues P @ofinigh b the @ibiry disca@nmafidns] Respestivily,ttheredodd playback
Vh byte. If all of the eight kinds of vnite strategy

\5) . 8_are ldcable ‘. 1 1

apparpits it 0% is TS 1o peylsS i urpiidehon, of thgwffing 99t applicable
is witten in the Wh byte to allow four wite strategy

by thé \65jrespopding ifisd, tha/\@rit®) 6lrategy §WS) 2ype, ROd/ tkR2Mkbed @2 G4el recording
to We4. By witing the Mh, Lth, and Kth byte

i nf or mati.ons r,ecor 'thnthe di sc information b
layerst#éplt%naﬁg pﬂ%@ycﬁsm h BRIPY the entire disc d
i nformations, respectively, the record pl ayback
Specifipglhy, ttrisy bé-hiske td fcotdsall kinds bf tieoxritestrategy i(WeS)ttiyses applicable by
i nformati ons of the vvriti ng speed applicable 5 by the

iR 0B e e 3 S o, P BN LB ber o o
back any disc information. Specifically, it may be

recorddd disd inforecatiods exdesdivelylSncvéased Moreover, 8 idisstragnufidifiver should test
types applicable by specifications in configuring the

ti Loyet o dn C ase Junber of .
the ety Swuitd B ERY D v el et il Josk 38Gee LG IR e Blsormation,
Moreover, a disc. manufacturer should test 10 the
wherebytit bezowres adusienat egy (W) types and record the test
results wthin the disc information, vvhereby It
Therefo i n th d| men
Therel iy g crh b EaHt ABEHTE for s Rtrisa YRRy i, sipegios (WS) of
(W5) of which nunber (m is smaller than that (n) of
whicl inember(imissmgdjr tlealtha (n) of the staxahemyapplieebde write strategy types are

recordable per writing speed within disc information and a disc manufacturer further enables
to optionally record a specific one of a plurality of write strategies (WS), whereby disc
manufacturer’s convenience is secured as well as an efficient recording of disc information is
enabled.

In FIG. 7A, recording is performed at 1x speed (1X) using 1* and 2" type write strategies
WS1 and WS2, at 2x speed (2X) using 2" and 3" type write strategies WS2 and WS3, or at
3™ writing speed (3X) using 3" and 4™ type write strategies WSB; and WS4.

Namely, it is able to record disc information using write strategy (WS) types (two types) less

than total applicable write strategy (WS) types (four types) per writing speed. And, it is able
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'recordabl e per witing speed within disc information
and a disc manufacturer further enables 15 to

WeﬁP?S&%Zﬁ*‘Fy record a specifi26éone of a pl urali tPngfR2004/002041
wite strategies (W5, whereby disc manufacturer's
convenience is secured as well as an efficient
recording of disc information is enabled. In FIG 7A

to confrdo bl ivedfy theatrinsicnwriteastrdtegysOFSY appléd toséach dist infigrehation via

2nd type wite strategies W51 and W52, at 2x speed

“Writ ’ateggg"i @?S& Q%p%? geﬁ &}I’f‘ ﬁi‘é‘?eg \Sa'éa:gg ;i;gg; §1t5§t?'gpg Wzﬁageters’ field
4th type wite strategies Ws3 and Ws4. Nanely, it is

(Pth~H¥ bytes). record disc information using wite strategy
(W5) types (two types) less than total applicable

FIG. 5, SowlaioaRY andibin ¥P R iBY) ohe BEBhyREn kil o the thir
PCT/ KR2004/ 002041 to confirmor verify the intrinsic

embodimené of tthe tpegyent( in8pntapin EIGt 6. BikehFIG. sTA, thier Rinds @f applicable
via "Wite Strategy (WO Type' field (Ntn byte) and

e W St 0 araneters' . fu gl d Pth .. 11th .

writing RpckdS s b8 Hoda Ty B2E RIS T M B oFue abgicl Mt steatony
di sc informati on according to the third 5 enbodi nent

types @kist e {0008 dif 16°ris evrittenriniKi" Byt Afd, tisiokiecditliag Iaers exist within a
three kinds of applicable witing speeds exi st and

c o900 oY .itthen . in Mh byte. Four applicable

disc apd 1oDobiad gaﬁeﬁ”&g W&t and 0000 111 b is
witten in Kth byte. And, two recording |layers exi st

Referning o FIG 7R}iis configurin@OdiSc fbiBiEtions using ohe of arphirality of applicable
byte. Referring to FIG 7B, in configuring disc :

o | . /NS [ ope  of | yr.al i f.a icable ..
write SRR LSy 1af B ool € el B the SR Sriing specd
information is configured per the same witing speed
and revocting tayex Im doingysey thelmost preferentinllyt previded disc information is defined
preferentially provided disc information is defined

s a oo WY bl P R it ol SEBF N} Bt fprflfiowin e

is defined as an alternati ve W5.
preferred WS is defined as an alternative WS.

Namely, both disc information ‘00h’ and disc information ‘O1h’ relate to 1x speed (1X) and
1* recording layer (L0). Yet, the WS1 type recorded in ‘00h’ as preferentially provided disc
information becomes the preferred WS and the WS1 type information recorded in ‘O1h’ as a
next provided one becomes the alternative WS.

And, disc information ‘04h’, disc information ‘05h’, and disc information ‘06h’ relate to 2x
speed (2X) and 1* recording layer (L0). Yet, the WS2 type information recorded in ‘04h’ as
preferentially provided disc information becomes the preferred WS, and the WSI1 type
information recorded in ‘OSh’ and the WS3 type information recorded in ‘O6h’ as next

provided ones become the alternative WSs, respectively. Namely, they can be applied to at
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Narrely, both disc information 'OOn' and disc
formation "Ah' relate to | x speed (1X) and_ 15 1St
W?éﬁ%“&ﬁ% layer (LO. Yet, 2He WSl type recorggaﬂflf?004/00204l
"OOh' as preferentially provided disc information
becones the preferred W5 and the WSl type information
recorded in "Ah'" as a next provided one becones the
least ﬂiketeeiisw'nformatiﬂls ofithle sahneswriting speedirecondingddyer. di sc
i nformation 05h and disc information “06h' relate

2% ced X a | g ef st . Ye
Morehf g, BASEAOR Rf S55 58 48 P 1 branFovr 0
preferentially provided disc information becones the
disc ipfoehetionetl WSrelatedl ta B¥ speed (3f')y¥p an 2¥reedriding leperoOpdn case that
in '05h" and the WS3 type information recorded in

. ' r OV C I b
ony oflEWS S b AL 000 R, B6° Hing HELIRC e mer,
WD 2005/ 017882 2 7 PCT/ KR2004/ 002041 | east three disc
providedf WiSrhecomessthefprefbmed W wri ting speed/ recording
I ayer I\/breover di sc inf or rmtl on relates to

e e O 0B kgt 4] oo o

and 2d recording | ayer (LO) In case that only one W5

previeughedéterhtinerhspeoricatiomrapviptieal recordplaytaoie apparstus 6FIG. 9) reads out
speed/recordl ng layer, the 5 provided W5 becones the

the dﬁé erlilﬁ sc Spect] do rtdYé{n ﬁpnﬁx%gbfe%d %Wé&&g@%ﬁgera If a oplurahty of
the preV| ously determ ned specification, an optl caI

disc infevmatipnslexish an khesgapwerwtiting (peedarecording tayer, the opticakredordplayback
information in a specific order (witing speed -

appar!atﬁg tl‘é}o 2@ he%xgﬁl zes ﬂ\kﬁlp?efajeﬂﬁﬁ g} eé },@%% rng ﬁsﬁth ayer itq]?&ﬁnauon as
optl cal record pl ayback 10 appar atus (Fl G 10)

the prefategnWeand the pexdf Wieas the| dligmative W8 caddBionaliyipmovides by a disc
disc information as the preferred Ws and the next V\S

o B R 5 RO P Bty

di sc i nformation eff| ciently. Even if both of the
Even pif dfoth rafdthaspeaferred VS| ans theet ialterngtivea'ES ™ anot faptiahal V'S’ a disc
a disc

manufacturer enables to select optionally, it may be possible to render the preferred WS into

‘mandatory WS’ and the alternative WS into ‘optional WS’ only.

FIG. 8 shows another example of recording disc information according to the third
embodiment of the present invention in FIG. 6, in which a disc manufacturer directly provides
information of a most preferred write strategy (WS) type at a specific writing speed.

Referring to FIG. 8, ‘Write Strategy (WS) Type’ field (N byte), ‘Writing speed flag’ field
M™ byte), ‘Write Strategy (WS) flag’ field X" byte), ‘Number of Recording Layer’ field
(L™ byte), and “Write Strategy (WS) parameters’ field (P"~111" bytes) are recorded in N™,

M™ K% L™ and P™~111" bytes, respectively. Meaning of each information recorded in the
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‘manuf acturer enables to select optionally, it may be
ossible to render the preferred Ws into 15

WB&B?%‘HFWy WS and the alteZ®ative Ws into ‘orﬁqTélﬁ%%OM/OOZMl
WS only. FIG 8 shows anot her exanple of recording

di sc informati on according to the third enbodi nent of

the. present invention in FIG 6, in which a disc

fields iethe fsamte of that of the sédopd pmboediesnt (FIGE. GB)at i on of a nost

preferred wite strategy (W5) type at a specific

Lt ee ferri Q. . - W th
i, 568 08 R peh) 48 i€ i ol Sphghe e 0 bveo
20 (Mh byte), Wite Strategy (W) flag' field (&
withitbydise) infotsnatioay, wherbBlee ar disogmianyfacturdri prostides Linforination , of a WS
and Wite Strategy (W5) paraneters' field (Pth-1 |

. Lih tes re recorded.in h. ; o
indicatiys AN geayfy B0 8RR B rite eekledig (Y shisfing B same writing
information recorded in the WD 2005/017882 2 8
speedPESY KEanifld, FITR ®ishoisethats2™ VS WS rie thf “BdstWS3foftdight applicable
second enbodimrent (FIG 7B). And, "Best WS flag in
it ced' field is provided to another specific
Wssgae%e{]%cﬁpﬁi/ es})géd\?vithi n disc information, whereby a
di sc manufacturer provides information of a W5
In casertbatcapluralitynoHWESs enabilkite gxisinfon thessapleuwriting speed/revording layer like
strategies (W) existing per same witing 5 speed. For

anpl | i S the: ‘1
FIG. G B el fePor AR sbiBine O/ 10) I Blpleto gl Which s the
speed. In case that a plurality of WSs enable to exi st
most hgpropiise YSeora conresgonding wiriting spatda gldnag,che bptical réeofd play back
7A, an optical record playback apparatus (FIG 10) is

b dj.st i 1S ' 11SiL.h > r j .
oS0 DA N o i, B 9" BB % e
optical record play back 10 apparatus conputes the
informatidnaet, Wy frpviding the Best V&S dlag iin Viitheg speed’i field to thet QB byte, it is
disc information. Yet, by providing the Best W5 flag

sble thgeilsh e BEFYS seofie e QOB o | 70"

preferentially. In case that a plurality of Ws exi st
In cadecthatt d1plusaditye of\fWSs exist Sprethd Sanae writinggspeed/recondingelayérdike FIG. 7B,
7B,

it is able to recognize the WS recorded in 1% disc information as the preferred WS by a
previously specified decided method. Yet, by providing the ‘Best WS flag in Writing speed’
field to the Q™ byte, it is able to reconfirm the preferred WS as well. Moreover, in case that
the preferfed WS recorded in the 1% disc information for the same writing speef]/recording
layer is different from the ‘Best WS flag in Writing speed’ information of the Qth byte, e.g., if
the preferred WS is ‘mandatory WS’ decided in a mandatory manner, a priority is given to the
information of the Q™ byte provided by a disc manufacturer, thereby enabling to provide the
information more efficiently in deciding the optimal WS at the same writing speed.

FIG. 9A to 9E are a diagram of recording control information according to the fourth
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it is able to recognize the W5 recorded in Pt disc
formation as the preferred Ws by a 15 previg
WQ&@??(‘F.*@& deci ded net hod. Y29, by providing tﬁgT?'g%@P“mom‘"
W5 flag in Witing speed’ fleld to the Qh byte, it is
able to reconfirmthe preferred W as well. Moreover,
in case that the preferred Ws recorded in the 1St
embodinsehit offtiey pRbém indedtion."Ehe soverdiig tontepl dpfoaratierc i dépegdent on a
| ayer is different fromthe Best Ws flag in Witing
eed’ |nfor hyt
recordiRg refiode fs e PR an CA G ke B adsteintielion fafensifying a type
manner, a priority is given to the 20 information of
of dist hefofktidiy eg.,,.COVimedt dryCAVdnede ivarecdrded within disd infedmyation with
enabling to provide the information nore efficiently

in eC| at.th a ey speed.
anothg iaforgyafin) el BPidefty S b v AT CWsh iy e
i nformati on according to the fourth WO 2005/017882 2 9
Referfifig 1K RPGOGA O iz formation enabhing 46 iddmify negptet strategynfW8ntype is to
The recording control information is dependent on a

identi%;ﬁ cﬁ,g{ﬁlg 81?%19291(1\“3 ﬁ t%pﬁ,&# wgPet %geglewwe% se.ierc]:tem}) %Q used by

information, e.g., CLV node or CAV node is recorded
a discrmbimfactdies,cwheréasr th informationhfor adentifiéng a dissrinformation type enables
enabl ing toidentify a type of wite strategy (W)

aII used o El G .9A i nf or kon
to ioqgdf MAegte Fmadiori G nipfimeon s, LGyt T fhode. For
identify which one of a plurality of specified wite
instanse,r @t mentéoned \Ib therforegoitge déseription, ariosewriby strategli §pes, which can
manuf acturer, whereas the information for identifyi ng

. I SC | [ e_an sit th
exist S8 LogR ¥ JPATEE urEe SRS P B8 o w it ma Kk ws
node. For instance, as nentioned in the foregoing
WS-Klesund, ithd informatien identifying the wititeadhmtpgy ttypre@ametli ‘WS Tgpe’) selected
10 exist such as (n-1) W5, n/2 W5, etc., are defined

s 1st 2nd, W thV\B W5- K. And,

by & bRy Fro PRIV S BRERRT e < at ey 1 vpe
(namsd W5 Type') selected by a disc manufacturer is

FIG. 9B ioa dingram dfwenordingc wrifecatratetgy ovithif béhtrd) Bafosmatich svgomling to the
of recording a wite strategy within control

fourtt] SLBEdTRIChESF BE $RdsEiltMvdntioh 38 FIG. 9A, and FIG. 9C is a diagram of another

example of recording a write strategy within control information according to the fourth
embodiment of the present invention in FIG. 9A.

FIG. 9B shows that a disc manufacturer optionally records a specific write strategy (WS) for
entire writing speeds in recording one of a plurality of write strategies (WS).

Referring to FIG. 9B, N byte of disc information indicates a disc information type, P™ byte
of disc information indicates a write strategy (WS) type, and parameters associated with one
write strategy (WS) decided by interworking with the N™ and P™ bytes are recorded in

L™"~11" bytes.
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‘fourth enbodi nent of the present invention in FIG 9A

9C is a diagram of another 15 exanple
Wﬁ&?&ﬂf%‘?j a wite strategy @Pthin control inf &qqz{qz%)olqmozou
according to the fourth enbodi ment of the present
invention in FIG 9A FIG 9B shows that a disc
manuf acturer optionally records a specific wite
For instanaé,alisc infdBnafion fordutspeal off I*treqgdingdayts is recorded irrli00” as a disc
one of a plurality of wite strategies (W5). Referring

. to.FI G 9B . bwte aof disc infor Lon, i ndicates a

inforffiicn pgPhA ok g T Ron e SRy i, A WS Rl ) tyee
indicates a wite strategy (W5) type, and paraneters

meanad 8 S AVSd, md & woite strategyt @VS) intdregyks(Wil) thdacsoithdt HCAV WS-1 is
interworking with the Nth and Pth bytes are recorded

seectgl hbror)sh R biBmalie s o Siedlir 1 espiing tver i rocorded in

| x speed of 1St recording layer is recorded in ~OCh
‘01h’as disc diformatiornf typerateansa €33Urnde, a writh stratégyf (W S)ptype means 1% WS
type neans a CAV node, a wite strategy (W5 type

i1, KRR il sl W AR R e i B0 Y ol 3 i gotet o be

to be recorded. Disc information for 2x speed of 1St
recordeslc Aiski informagion fos 4x espeedief] 11 mecordif Hayer ds décweded in “02h’, a disc
informati on type nmeans a CLV node, a wite strategy

. r e

ntorf 4P BBRPRE{ e o Wil QY EpRSE Ws w2, m
selected to be recorded. Disc information for 4x

write spretegy W S)sinterworks dvitly theay so that ar EEWr W2 iis1seleded to be recorded.
disc information type neans a CLV node, a wite

: e AS- d it . .
Dise BBHREYS b} shosfiorrgord MardF récor@in® 3t ' ipformation
is selected to be recorded. 10 Disc information for 8x
type mpersia AV modgcomdtitn gtrhtegp (WS type anehasl 2™h WO3INS;2,and a write
disc information type neans a CAV node, a wite

strateRy (ST erpuffils Wit hellE T BacT CAVIES o sefitato BplcSiged,
is selected to be recorded. FIG 9C shows that one of

FIG. 8(pkhoved thay omb ofr a tpdurslityadf girite spid)ics (WS o deedrded within disc
within disc

information, in which a mandatory write strategy (WS) type is recorded for a specific
specified writing speed (e.g., 1x speed) but a disc manufacturer optionally records a specific
write strategy (WS) for the rest writing speeds.

Hence, the method in FIG. 9C differs from the method in FIG. 9B in that a write strategy
(WS) type is decided in a mandatory manner by putting limitation on disc manufacturer’s
options for a specific writing speed (1x speed). This enables a manufacturer of a disc
recording/reproducing apparatus (FIG. 10) to design to manufacture inexpensive products
coping with one write strategy (WS) type only.

For instance, disc information for 1x speed of 1* recording layer is recorded in ‘00h’ as a disc
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‘information, in which a mandatory wite strategy (W5)
type i s recorded for a specific 15 specified It

WQ&EMIZQ?Q., 1x speed) but 3dldi sc manuf at:turerl’wr'ljlﬁnﬂ’g‘"002041
optionally records a specific wite strategy (W5 for

the rest witing speeds. Hence, the nethod in FIG 9C
differs fromthe nmethod in FIG 9B in that a wite

informaticat seqyenceVillist infermatior ¢ypedrehns a GA Vianatie; @ wyriterstrategy (WS) type

by putting limtation on disc manufacturer's options

&t I A .
meau, Y78 MEET, = ik e BPBES) bichp RS Bl B G AV w13
apparatus (FIG 10) to design to manufacture
selectied dxx p ereadaterypmenher te be teopided. Mist informeationi foe2xs speededyt™ recording
(W5) type only. For instance, disc information for |x

. ¥ €C r P
tayer JFRESHIRY i 31p 2 BRG nBSbul R ylon R A58 At Fthte Biafey (WS)
sequence, a disc information type neans a CAV node, a
type medrtsd “SVB W Sely and\S)writy peategyp@8) intarwitks Wit theansb that a CLV WS-
wite strategy (W5) interworks with themso that a CAV

. = st . .
i i i AR BB BT BORRIE L Loy aoris econted in
recording layer is recorded in Oh', a disc
‘02h’} atlise nmformation/type meansa ELY Mode dewrite stratagy (N S)dypemeans 2™ WS
(W5) 5 type neans Ist W6 Ws-1, and a wite strategy

[ I . .
wrs-2 il o HE GHAEES (WS Irby Gith i 8o Shar'a CLVIW g seleod to be
of 1st recording layer is recorded in "02h', a disc
recorded Aisminformatippefor8arapeed of V' meateding layertie recardedeiny‘03h’, a disc
(W5) type neans 2' W5 W5-2, and a wite strategy (W)

. : . ; o Lo :

inforig i} 98 kel & CAV BB e W sBecdy (V) pt gl 29998 W82, and o
recording layer is recorded in 03h', a disc 10

write istra’fcgwﬁwgb interyjoeksmusitinthem 0AbataodAY WSk istselesteddo bgyecorded.
(W5) type neans 2d W5 W5-2, and a wite strategy (W)

FIG. DB AN gl haRTOE Rcithe Bof #rnalifn 306G o' e fourth

recording control information according to the fourth )
embodirhendi ofethe presenhdnyandionnin whichnspeoific identificationsfoecCAVcmode is
identification for CAV node is

subdivided to be applied to ‘DI Type’ field written in N™ byte within disc information and in

which information designating a write strategy (WS) type is recorded as well.

Referring to FIG. 9D, in case that corresponding disc information means CAV mode, this is
subdivided to identify how many velocities are provided by a write strategy (WS). Hence, ‘DI
Type’ field can be defined as follows. If ‘DI Type’ field recorded in N™ byte is ‘0000 0001b’,
it means CAV mode and a write strategy (WS) recorded in L"~111™ bytes is recorded to
correspond to one kind of velocity only. If ‘DI Type’ field recorded in N byte is ‘0000
0010b’, it means CAV mode and a write strategy (WS) recorded in L%~111" bytes is recorded

to correspond to two kinds of velocities. If ‘DI Type’ field recorded in N byte is ‘0000
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‘subdivided to be applied to DI Type' field vvritten in
%g}%gs Wi thin disc information and in 15 whic
4 $Hn designating a wd% e strategy (W8) ?935“@%04’002041

recorded as well. Referring to FIG 9D, in case that
correspondi ng disc information nmeans CAV node, this is
subdi vided to identify how many velocities are

0011p, dhenersg GV anadeiand agtritaseajpgy (WBF) raeerded in LB111fhyyes is recorded
field can be defined as follows. If "D Type' field

0000 0001b’ it means CAV

tocofr@ ehgﬁgﬂg&mﬁ?se%‘{e?ozﬁl%gy (WB) recorded in Lth-111th
bytes is recorded to 20 correspond to one kind of

Morspgery cWirije Strripgy I(WS)ITypey field is iadier toePB oytegwithinMdisc imforenation so
is 0000 0010b', it means CAV node and a wite

that %131 @ RFité mﬁge%fm mge%edggé% 1§y @g?rgagp?ﬂgm dfcﬁsc{)ﬁn%?{‘r%ﬁgn type in

to correspon
field recorded in Nth byte is ~0000 WO 2005/ 017882 3 2

N™ bytersae; acpitrosiraiemod Shype lim P™ tyte. MNeamely,Ghvambel defimed as follows. If
wite strategy (W5) recorded in Lth_111th bytes is

‘0000 smwwr&@nqﬂw%%ﬂi@m%ﬁ\g@y ijSIfOf)O()be desgw%pgen in Pt

Mor eover Wite Strategy freld
Pt h W thin dlscmforrratlon so that LtF 11t h
byte, \mm@@sgt r WSeWB-2\A)d, i XX B X8 ¥ Xy id writtemir KT bygeyit tdeans K™ WS
disc information type in 5 Nth byte and a wite
ws-Bitrategy (W5) type in Pth byte. Nanely, it can be
defined as follows. If 0000 OOOOb is witten in Pth
te, it means 1st. W6 W5-1. |f 0000 0010b' is witten
FIG. Pﬁ IP@H‘Ja%Wé)f rpgorging Wity shmtegp-veithimedntrolf infoxiiaion comparable to
XXXXb is witten in Ph byte, it means Kth W6 W5-K
FIG.6HG 9E is a diagramof recording a wite strategy
W thin control inforrmti on conparable to 10 FIG 9D
Referring t " 0000 0000b" is witten_ in DI
Refernpgdo Kiie P, &oomqooa§t is Widtteneian‘ DL Typeirdisld of DUOlgyte to mean CLV
0001b" is witten in "Wite Strategy (W) Type field
f st
modeQf000D oDV as WRItIR I W 8%%??%’ ???@J’?&&?P gﬂéto h%anl WS

nmean Ix speed di sc |n

WS-1. Sq' byte is ‘00h’ to mean 1x speed disc information of 1* recording layer. And, a

specific write strategy (WS) interworking with the N™ and P* bytes is written in Lth~111%
bytes within a disc.

As it is a CLV mode, a write strategy (WS) for one kind of velocity is recorded. As it is 1%
WS WS-1, parameters by ‘(n-1) WS’ type are defined for example. Accordingly, a disc
manufacturer records an optimal value in a corresponding disc.

If ‘DI Type’ field (N™ byte) is set to ‘0000 0001b’ to mean a CAV mode, or if “Write Strategy
(WS) Type’ field is set to ‘0000 0010b’ to mean 2" WS WS-2, it is apparent that write
strategy (WS) parameters written in L™~111™ bytes should be recorded as new contents

different from the parameters specified in FIG. 9E or the values of the corresponding
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‘speci'fic wite strategy (W5) interworking with the Nth
meaPYt€S IS witten in_Lth-111th 15 byt
\w‘?%)?gngs%i sc. As it is a CBY node, a wite st? '{/5613%004/002041
(W5) for one kind of velocity is recorded. As it is
1St WS Ws-1, paraneters by (n-1) W5 type are
defined for exanple. Accordingly, a disc manufacturer
paramatersy ds an optimal value in a corresponding disc. |f
"Dl Type' field (Nth byte) is set to 0000 0001b" to
3 NIRRT Type:
FIG. {102 oot (a8 i’ opyi 8y Jeidl iyt golfgtiph/Rftho prosent
. is apparent that wite strategy (W) paraneters
mvenfiPRi t en in Lth-111th bytes shoul d be recorded as new
contents different fromthe paranmeters specified in
Referkih@to $EGO10 tah‘@cdt%?l’a?«/ﬁa&f appBRnisctSrRARY YO thepidnt invention includes
2005/ 017882 33 PCT/ KR2004/ 002041 paraneters. FIG 10
is a block diagramof an optical disc record pl ayback )
a recqyd plavhrekgunib1q eraaryprgautrecord playbacksm anrerttispl di ¢anggol unit 20
10, a record playback apparatus according to the
contrOMlifg BHH rebsbdPMyback bi€igides 5 a record playback unit
10 carrying out record playback on an optical disc and
a control unit 20 controlling the record playback
unit 10. Industrial Applicability The control unit 20
gives a record or playback command for a specific
IndustrRR Applicapiliy record 10 playback unit 10 caries out
the record/ playback for the specific area according to
the . co ng of the control unit 20. Specifically, the
The oghrel amgrﬁﬁ@%eéw 15RPrd orplayhark gemmand foms specificearga, andithe record
perform ng comuni cations with an external device, a

playbBEIE KMt WO daridd out the record/playback for the specific area according to the
command of the control unit 20. Specifically, the record playback unit 10 includes an
interface unit 12 performing communications with an external device, a pickup unit 11
directly recording data on the optical disc or playing back the data, a data processor 13
receiving a playback signal from the pickup unit 11 to restore into a necessary signal value or
modulating to deliver a signal to be recorded into a signal to be recorded on the optical disc, a
servo unit 14 reading out a signal frqm the optical disc correctly or controlling the pickup unit
11 to record a signal on the optical disc correctly, a memory 15 temporarily storing disc
control information including disc control information, and a microcomputer 16 responsible
for controlling the above-described elements within the record playback unit 10.

A recording process of an optical disc according to the present invention is explained in detail
as follows.

First of all, once an optical disc is loaded in the optical record playback apparatus, the entire
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'direc¢tly recording data on the optical disc or playing

t data, a data processor 13 receiving
WB@%’&E@%. gnal fromthe pidkup unit 11 to re@g@zoomomﬂ
into a necessary signal value or 15 nodulating to
deliver a signal to be recorded into a signal to be
recorded on the optical disc, a servo unit 14 reading_
disc memagemsilyirdprfatiom witkinotheidisd isdiesd asbrte dwt teaperarily stored in the
controlling the pickup unit 11 to record a signal on
| o .
memc}rpqs %ﬂﬂ Iborq ntr %’A%l%(%ta %@ﬂﬁ% g%é gﬂ éift'lﬁiﬁrmauon only
control [ nforrratl on, and a m croconput er
can be eead dron Bieeopticalr disw dndovariong kingds quhﬁ/@swjmagmt information are
elenents within the record playback unit 10. 20 A
igal L i
utlhzédefébg[te}gét 1%?%\/ éﬂ&?}fﬁ%ﬁc |8fs thgx gélil r% Sﬂéczéteﬁ‘ﬁcﬂfe ﬁgg. eﬁtr]ﬁformatlon
FII‘St of all, once an optlcal disc is |loaded in the
storechiptthe memogy: b9 inchidsy dise rontpy) anfarmation; ¢fdhe prepens inyention. Hence, the
2005/ 017882 34 PCT/ KR2004/ 002041 di sc managenent
recordﬂ%gfa?ﬁlﬁ rd’l\ﬁtfdﬂ' r\vﬁﬁﬁg 841 iRfolRasb? u%ndt write strat%gy fitting the

storeéed | menory 15 of the recor

pl ayback unlt 10. Also, a specific disc managenent
correspondingutriting speed recerded pithi the discoiformation erecrerd gptte, be stored in
And, various kinds of the disc managenent information
utilized for the record/playback of the optical .
themg#hgg" Specifically, the managenment information 5
stored in the nenory 15 includes disc control
If intending teeneriormay recording, ase ppecifin/ane within therepticalidige, the control unit
recording layer information, witing speed
(o | i
20 refécggg:é;’ "Fédségo n 3!1%:8?&?? tﬂ{%tﬁlsgséoﬁnﬁpeecﬁ%gé’aé{ddﬁe%ﬂ \F/lmatn{]e?sﬁlt o (tehe record playback
information are read out to be stored in the rrem)r
unit L0rtogetherwitlh date dorpuriting lacationcindrmatign émbe regprdens Aﬁealfeegwng the
within the optical disc, the control unit 10 20
{lﬁiﬁﬁ I m&? tvh?c[h
wntn{&e Ivers :{%]?%&? %&ﬁlﬁg%:roir@aépﬁlge;\ggcs&leeﬁntﬁ? 10 oget g speed
with data for witing location information to be
to berapplied éel an Aptended: receiding lpyeh withiiy thej enjicabdise fepm e management

m croconputer 16 decides or selects the corresponding
inforMhtidrs¥eore®@ §Ethe memory 15 and then performs the writing command using a (pre-

)determined or selected write strategy type and the write strategy parameters applicable to the
decided or selected writing speed.

Specifically, in case that the recording is performed on the optical disc by the present
invention, the disc information as management information is provided in a specific order and
the microcomputer 16 recognizes which WS is the preferred WS of the disc manufacturer in
the same writing speed/recording layer. Therefore, it is more facilitated to perform the
recording on a specific recoding layer within an optical disc at a specific writing speed.

Accordingly, the present invention provides various methods of providing disc control



'to be applied to an intended recording |layer within

) L&al disc fromthe managenent i nformatj .
%PQ@%P the menory 15 and3€hen performs the W@M 4/002041

command using a (pre 15 )determned or selected wite
strategy type and the wite strategy paraneters

. applicable to the decided or selected witing speed.

inforigptéen ¢aping With highee 3gitinglapeed inea highwsiensitypopticabdis¢, herebly enabling
on the optical disc by the present invention, the

. . ! . y . L ded.. .

to wifobfly, By TRG sBRqaRia 1A Rl sBlcBnERG B0 ol botwith the
recogni zes which Ws is the preferred W5 of the disc

recordvplaybaak afithe opticabdise.ne same writing speed/recording
| ayer. Therefore, it is nore facilitated to perform

It will BE .ag%?&g.rtg ke %ﬁil]%dfiﬂ)ﬁ?ﬁ' drt thaf $2R8ls riﬂodigé/aeffon.g‘”aﬁ&] \vBridtibns can be
opt i isc at a specific witing speed.
Accordingly, the present invention provides various

madenisy fgderessmt prsntign.nghes, 3t ic intendedl thd theameseny dgvengios covers the
PCT/ KR2004/ 002041 i nformati on copi ng with higher
] : - | . .

modiBbdtionf And ARG T SISRYERRAI bibviRRl (6EY. odthd it 36 Wope of the
control information to efficiently cope with the

appended glaimp pad thairiequivalents. optical disc. It will be
apparent to those skilled in the art that various
nodi fications and variations can be 5 made in the
present invention. Thus, it is intended that the
present invention covers the nodifications and
variations of this invention provided they come wthin
the scope of the appended clains and their :
equi val ents. WD 2065/ 017882 36 PCT/ KR2004/ 002041
Cainms 5
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*10 1. A data structure of a control information for
se W a recording nedium having at |east

wﬁ@@‘é%ﬁ%& | ayer, wherein th¥ control informati /KR2004/002041
including at least one information unit for a witing
speed and recording |ayer, characterized in that the

Claimisnf or mati on unit includes wite strategy paraneters

for first wite strategy type to be wused for the

witing speed and recording |ayer, wherein the first

wite strategy type is one of a plurality of wite

strateg;cl types applicable to the sane witing speed,
datashyctueg ef 2 controh infommation: foy vse vitlh g repqrdipggmedium

in claiml, wherein the data structure is to record on

U Rgyih & GOMealt e TRGrdifly 14yRr, vARREiH Gt ik fBAndtRACheaRlg at least

medi um based on the control information recorded as

the data structure in_the recordi ng medi um

r eRGidamatign i foy ewtmgrsgemdmorﬂslgdayerh @haa%ﬁt%nzed in that the

structure as clained in claim2, wherein the recording
MRiFbRtioR it fhélliili@s it §teifedy ﬁ&amétersTfBF fidstviite Lftrd &?y lt$he to be
as clained in claim?2, whereéin the information uni

i ncl udes 20 ,an identification_information identjfy

t Heedrfor the witingspeed and geeording layst, whegein she,fiest pite &Fraéegy type is
as clainmed in claim4, wherein the identification

' BhO BFﬁtﬁlﬁﬁhtﬁSﬂWté ‘éﬁat@%ﬁt es %B Reabld iboﬁle%ea%ﬂhé speed and
type, where n is a | engt and each WO

2005/ 017882 37 : " PCT/ KR2004/ 002041 type represents

areearAseg 1a¥er.write pulse to forma correspondi ng mark.

6. The data structure of claim?2, wherein the control

i nformation includes

2. The data structure as claimed in claim 1, wherein the data structure is to record on
the recording medium, to record data on the recording medium based on the control
information recorded as the data structure in the recording medium, or recorded on the

recording medium.

3. The data structure as claimed in claim 2, wherein the recording medium is

writable blu-ray disc.

4, The data structure as claimed in claim 2, wherein the information unit includes

an identification information identifying the first write strategy type.

5. The data structure as claimed in claim 4, wherein the identification information

identifies one of an n—1 type and an n/2 type, where n is a length of mark and each
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‘alternative information unit, the alternative
information unit for the same witing 5 speed and

WPLEYUTHE | ayer includes wite strategy paramdiCdyiER3044/002041

second wite strategy type different fromthe first

wite strategy type. 7. The data structure as clai ned

| typ6 képresefits avivenber of write mudsectodorm atcerrespoadiagynark.ype i s

an n-1 type or an n/2 type, where nis a length of

mark and each type 10 represents a nunber of wite

pul se to forma corresponding mark. 8. The data

structure as clained in claim®6, wherein the first

W6i t e The adateystrugtpee 0§ claim 2; wheygin the control 2informetion includes
and the second wite strategy type is an n-1 type or

an, n/ 2. .
P adtive, GRS i e BBl FEbmAE BalF fof B pame writng
and each type represents a nunber of wite pulse to

f speed and cecoedipg tayenipcludedwrite stibtegydmrametersifot secendiwrite strategy
claimed in claim8, wherein the identification

i r nn-1type and an n/2
t%gflﬁ?é%@QHOﬁﬁg@s{‘bﬁ&t%a%ﬁft and each type

represents a nunber of wite puI se to forma

correspondi ng mark. 20 10. The data structure as

claimed in claim®6, wherein each information unit

i gcl ud [ i. 0 |

| Zor v edhe e Stthirt o HdidPa i oGRS Wk BBE pidsiCytiCotmatesy
PCT/ KR2004/ 002041 11. The data structure as clained in
ctypenis 2an whErtgperot e w/Rftypeyawhem nis 2 lengthuofemark and each type
applicable type information identifying an applicable

\é\'fe & xgtts IarLt g T by wgﬁte v&iﬂs]e%o f(-)rl?fﬁ g&&'%g?ltrlé{#g {oﬂréi'lgm"’lf

i ncl udes best type information identifying a best
wite strategy type at a specific witing speed. 13.
The data structure as clainmed in claim2, wherein the

| @f or MaL G Wit tude Ye! iifiRd in claim 6, wherein the first write strategy type is

an n—1 type or an n/2 type, and the second write strategy type is an n-1 type or an n/2
type which can be different from the first write strategy type, where n is a length of

mark and each type represents a number of write pulse to form a corresponding mark.

9. The data structure as claimed in claim 8, wherein the identification information
identifies one of an n—1 type and an n/2 type, where n is a length of mark and each

type represents a number of write pulse to form a corresponding mark.

10. The data structure as claimed in claim 6, wherein each information unit

includes an .identification information identifying the -corresponding -write strategy

type.
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‘a recording | ayer number information and applicable
i ti eed.information of the 10 correspongdi
“%Mn#og#jﬁ%? on unit. 14. The d&Ba structure as c{]'gﬂfﬂgﬁz?"ﬂ’“"z“‘“

claim2, wherein the control information includes an
addi tional information unit for a higher witing speed
and the sane recording |layer, the additional
information unit includes wite strategy paraneters

fqq, 15 ThRQafaiRiciitd Acclfikealif Qg‘m?&ﬁ? ¥ hefeifttdiihfoBhefidn unit includes

wite strategy type to be use or the higher witing

_speed and the sane recording |ayer, 15. The data
apph@g fies

leuypeingorsmation identifyngan spplicabls write slraiesy YRe write
strategy paraneters for the higher witing speed and
the same recording |layer are different fromthe wite
20 strategy paraneters for the witing speed even if
the sane wite s‘trateqy type is used. 16. The data

stlPuct (ihe data stugiupees ¢laimeddn gleim 2, whereln theiiptormation unit includes

additional information unit includes an identification

best typY foFHation ideABind & béxe whit®stiié 413 $PeVifib ¥itfting ¥peed.
cst tyid BfeIalON i dcfiaine C 5pe g¥ee

KR2004/ 0020 . The data
structure as clainmed in claim14, wherein the
identification information identifies one of an n-1
type and an n/2 type, where nis a length of mark and

eagh t Ve dafitRSRS & claimedln cladh 2WikefiP teSAforMafiéd thiflincludes
corresponding mark. 5 18. The data structure as

claimed, in claim 14, wherein the control .inforpatjon .
i Raeerrdingdpyes nymber, wformationgnd aaplmagfe, WHHRE SReed FHarmafion of the
information unit for the higher witing speed and the

C Rbfrespeatmk itforfistiintiny | ayer includes wite strategy
paranmeters for alternative wite strategy type

different fromthe wite strategy type to 10 be used
for the additional information unit. 19. The data
structure as clained in claim 18, wherein the

alfyer nagHeV@atiMstri@ture as claimed in claim 2, wherein the control information
includes an additional information unit for a higher writing speed and the same
recording layer, the additional information unit includes write strategy parameters for
the same write strategy tjlpe or a different write strategy type to be used for the higher

writing speed and the same recording layer.

15. The data structure as claimed in claim 14, wherein the write strategy parameters
for the higher writing speed and the same recording layer are different from the write

strategy parameters for the writing speed even if the same write strategy type is used.

16. The data structure as claimed in claim 14, wherein the additional information

unit includes an identification information identifying the write strategy type.
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‘strategy type is an n--1 type or an n/2 type, where n
' h of mark and each type represents r
“Jo 20\?/?4’ e&tpul se to forma cord®spondi ng mark. 1%@%1@&4/002041
The data structure as clainmed in claim 18, wherein the
wite strategy type for the higher witing speed and
the recording layer is one of an n-I type and an n/2
type, and the alternative wite strategy type is one
0f 1N NTfe d4BE ABAD &/ SlaliBE inVWBlafil 18, whickdif @B! identification
fromthe previous wite strategy type, where nis a
length of park _and each 20 type represents a nunber
of m?smasorb ifepfiesonentiannddype apbatinddypavheron is alength of mark
recordi ng nmethod conprising steps of: reading at
| eddleall 6ype QEredints d u@ABER of ¥tite pulSe ©FBHh @l colrBéfdniRg nRdik.
i ncludi ng at | east one WO 2005/017882 4 0
PCT/ KR2004/ 002041 information unit for a witing speed
and recording | ayer, characterized in that the
information wunit includes wite strategy paraneters

for8.fi r'Bie Whithstrusfufébs Glaih¥d $n chike14)SPRerbR" the @ntrol information
witing speed and recording |ayer, wherein the first

wite strate type is one of a plurality of wite )
s tnslides,aepplye dbfrmation anitotheralomative iRformpions peié dor the higher
and recording layer; and 5 recording data on a

S pRftihg Cspeed Ofrfdl NHe | &iﬁsp@idilﬁ% SleEsitiingC 13¥elr t hféglzcﬁp $ﬁ;§te strategy

based on the at | east one i ormati on unit.

met hod .as clained,in ¢laim?2l, further conprising:
| CRATPIGHSIGF RYRIAiHe OV SiaivEi yme diffetent SRmbiho Write strategy type to

identification information identifying the first 10

W id@ed Firaheaiditiorae infomthtiofGaftdi ng data using write
strategy paraneters included in the identified

information unit. 23. The nethod as clained in claim
22, wherein the identification information identifies
one of an n-1 type and an n/2 type, where nis a

| erogt h THe dwaksthieireéadhclaimed in claim 18, wherein the alternative write
strategy type is an n—1 type or an /2 type, where n is a length of mark and each type

represents a number of write pulse to form a corresponding mark.

20.  The data structure as claimed in claim 18, wherein the write strategy type for
the higher writing speed and the recording layer is one of an n—1 type and an n/2 type,
and the altemative write strategy type is one of an n-1 type and an n/2 type, which is
different from the previous write strategy type, where n is a length of mark and each

type represents a number of write pulse to form a corresponding mark.

21. A recording method comprising steps of:

reading at least one control information, the control information including at least one
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*15 type represents a nunber of wite pulse to forma

rres ding mark. 24. A recording nethod co ISk
W@%&{?Z‘“gﬁ%.g readi ng a control4Q nformati on, the W&mozoﬂ
information including first information unit for a
witing speed and recording |ayer, characterized in
inforntatiah unitdorf 3 weiting speadratliresording layen chatseterizadinshat the information
strategy paraneters for first wite strategy type to
unit i éfrég I@x%xt% Eﬁat%?fg%ﬁ‘éfn‘éie X g{fﬁé;ttmegy%{rﬁég rtgi ALY ea\%’s@fl for the writing
plurality of wite strategy types applicable to the
speed endreeonrding tayer,pelksteiartbie ficst ovrite styategy type iaone of aqrierality of write
information unit for the same witing speed and

' | WG ers for
srstody S e B B 5 S VR BB s e B e
strategy type different fromthe first wite strategy
t yeoerdingdata on arspecifc tecording layesgacspepificvaitingispeed bwé 1on the at
at a speC|f| c witing speed based on at |east one
leastd gfnﬁ fdddini t- 5 25. The nethod as claimed in claim
2. urther conprising: identifying at |east one of
first and second information units based on an
identification information identifying a specific
wite strategy type; and recording data on the
S I Writing speed
o2 clfeitb 68 i afiibd i Rimat, ML R 1) o6, e
met hod as clained in claim25, vvherelntheldentlf ng
identifying thediafarmpatien uniebased on aaddeniication mfpgnatmdl@m the first
information units stored in a menory fromthe reading
. The method as clainmed in claim 25,
wnte% tgptheflrst wite strategy type is an n--1 type

an n/2 type, and the second wite strategy type is
recorchmg dats using svrie stzaiegy parameters included in the identified information unit.

e

23.  The method as claimed in claim 22, wherein the identification information
identifies one of an n—1 type and an n/2 type, where n is a length of mark and each

type represents a number of write pulse to form a corresponding mark.

24. A recording method comprising steps of:
reading a contro] information, the control information including first information unit for a
writing speed and recording layer, characterized in that the first information unit includes
write strategy parameters for first write strategy type to be used for the writing speed and
recording layer, wherein the first write strategy type is one of a plurality of write strategy
types applicable to the same writing speed and recording layer, and second information unit

for the same writing speed and recording layer includes write strategy parameters for second
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'type 'which can be different fromthe first wite
strate type, where nis a length of mark and each
| WP}B@’Q‘%Fesents a nunber of4lwrite pul se to foffhTAKR2004/002041
corresponding mark. 20 28. The nethod as clained in
claim 24, wherein each information unit includes type
write strdtegyrtspe differand froid the digst avrite pipategyatype; andi t e ‘st r at egy
type. 29. A recording nethod conprising steps of WO

oo AL R A B BBy e e

information unit for a |ower witing speed and
informatioanmitng | ayer, characterized in that the first

information unit includes wite strategy paraneters

for first wite strategy type to be used for the

witing speed and recording |ayer, wherein the first

wite strategy type is one of a plurality of wite

s 26 aftegpetbod gpelaimndihictainnl2d, fistheheomprisingir i t i ng speed

and recording layer, and second |nfornat|on unit for
dentlg'lﬁ(ﬁ QE §lagtVoht ! Pgﬁ& Blhdt Hl? rf@a@i%nr 1R GHsBd o{naXt? identification

e secon n ormation un| |ncI Ing Wi

strategy paranmeters for second wite strategy type to
infornetionddentifying aispedifieiveite stratégyitipe; spéed and the sane

recordlng | ayer, the second wite strategy type IS '

SA, ffer
recor y{rﬁat’gso & éé({lﬁeéc gercéf/d%gg gxg/?xgbtotﬁ@ gﬁ%%% Q?ﬂml tin r eédr %ﬁ?s%% on at least

| ayer at a specific witing speed based on at | east
one infermatiohenitat i on unit. 30. The nethod as clained in

claim?29, further conprising: identifying one of first

and second information units based on an

identification information 15. identifying a specific

wite strategy type and/or a speed informatjon

i 86i caflhagnethathascslaimed invclaini2§, whersin theridentifying step identifies the

at least one of first and second information units stored in a memory from the reading

step.

27.  The method as claimed in claim 25, wherein the first write strategy type is an
n—1 type or an n/2 type, and the second write strategy type is an n-1 type or an n/2
type which can be different from the first write strategy type, where n is a length of

mark and each type represents a number of write pulse to form a corresponding mark.

28.  The method as claimed in claim 24, wherein each information unit includes

type information identifying an applicable write strategy type.

29. A recording method comprising steps of:
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‘recording data on the specific recording | ayer at the
specific witing speed based on at |east one
WOEB2 on unit 20 31. ThedZet hod as cl ai med PCH/IR2904/902041
30, wherein the identification information identifies
one of an n-1 type and an n/2 type, where nis a
readirgea gomtral finfosmktiom dhe sontroltinfoematiqn schuning fArstunfoematidn unit for a
wite pulse to forma correspondi ng mark. WO

lower V/ANG PR afd sEbebutie ok, SHRRREZ, o] M TEp e Bformation wnit

paraneters for the higher witing speed are different
includes write birategy parameiess foy firgh awrderstrategy type ta beuseddor theawriting speed
witing speed even if the sane wite strategy type is
t ¢l aj '
and rééﬁﬁﬁn% ﬁ.?’g'ls wh-ggb%t\ gir:é rﬁl‘%ﬁ\ﬁg& staf ??ﬂ»gé 15 ngé gi‘ gh)gﬁ'ah& Eﬂ'ﬁé strategy
Iayer and sel ecting at |east one of the fist and
types spplinatile tafthe same ovriting) speed ansheconding-lagler; and sedond information unit
i nformati on based on the determ ning step. 10 34. The

21 [ : [
for  FERAP g B Skl Bedint 616 Bd 6, S0 ot i
unit, the alternatlve information unit for the hi gher
including wirite) strategsd parathetens: foresccondl wrjtel siyategyi type talbe vaed for the higher
strategy paraneters for aI ternative wite strategy

B 5 e 552 B0 MR o

met hod as clai med in cl a|m34, wherein the alternative
type oxdifferenitthan thgirstytype ; and an n-1 type or an n/2 type,

where n is a length of mark and each type represents a

NYEdin® datd &t & sPELRE rtdrdiRE TyRr 5P HERAL Unifnd Bided based on at

o

least one information unit.

30, The method as claimed in claim 29, further comprising:
identifying one of first and second information units based on an identification information
identifying a specific write strategy type and/or a speed information indicating a specific
writing speed; and
recording data on the specific recording layer at the specific writing speed based on at least

one information unit

31. The method as claimed in claim 30, wherein the identification information
identifies one of an n—1 type and an n/2 type, where n is a length of mark and each

type represents a number of write pulse to form a corresponding mark.
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‘20 36. The nethod as claimed in claim34, wherein the
second vvrl te strategy type for the higher recordi n804/002041

WORIZBRE t he recording |aydB is one of the nPL

and n/2 type, and the alternative wite strategy type

is one of the n-1 type and n/2 type, which is
di 32 hemethocus elpigneddn shdma9, mherain drecwpite: sjtgtegy \paranaters for the
is a length of mark and each WD 2005/ 017882 44

L T A

appar atus conprising: a controller for generati ng a

r exting spged evandithe sameg veitg sirategy tyweis essdoducer for
perform ng a recording, based on the generated
recordi ng command, by reading a control information,
the control informati on i ncludi ng at | east one
information unit for Femflc writing speed and

r eor di Hg #iléﬂias%lh@?@dn@ &9, fustheneamnrising: nf or mat i on

unit includes wite strategy paraneters for first

Wdamlﬁghwmgweemd%cdf&ﬁ 1@@; dnge writing speed

and recordi ng | ayer, wherein irst wite strategy
pe i.;s one of a plurality of wite strategy 10 ty

apﬁslep@% peleay anecofsthadishand segnd jatoamatien u@m)frqmn@e read control

| ayer.
information based on the determining step.

34. The method as claimed in claim 29, wherein the control information further
includes alternative information unit, the alternative information unit for the higher
writing speed and the recording layer includes write strategy parameters for alternative
write strategy type different from the second write strategy type to be used for the

second information unit.

35. The method as claimed in claim 34, wherein the alternative write strategy type
is an n—1 type or an 1/2 type, where n is a length of mark and each type represents a

number of write pulse to form a corresponding mark.

36.  The method as claimed in claim 34, wherein the second write strategy type for
the higher recording speed and the recording layer is one of the n—1 type and n/2 type,
and the alternative write strategy type is one of the n-1 type and n/2 type, which is

different from the second write strategy type, where n is a length of mark and each
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type represents a number of write pulse to form a corresponding mark.

37.  Arecording apparatus comprising:
a controller for generating a recording command; and
a recorder/reproducer for performing a recording, based on the generated recording command,
by reading a control information, the control information including at least one information
unit for a specific writing speed and recording layer, characterized in that the information unit
includes write strategy parameters for first write strategy type to be used for the writing speed
and recording layer, wherein the first write strategy type is one of a plurality of write strategy

types applicable to the same writing speed and recording layer.



