Descri ption | NFORVATI ON- STORAGE MEDI UM AND METHOD AND SYSTEM FOR

. RECORDI NG DATA ON THE SAME Technical Field [I] The present invention
relates to an information storage nedium and a nethod and a system
recording data on the sane, and nore particularly, to an infornmation
storage nmedium which includes a plurality of recording |ayers
having a | ayout structure of a lead-in area, a |l ead-out area, and a
user data area to inprove a recordhgsép gimd recording
performance, and a nethod and a systemrecording data on the sane.

Background ANHQARNMATINS TORAGE MEDIUM A RJe MEOTHODB AND

inrelation to a non- contact t opti cal pickup device for
recor di ng/ r epr odu¥iSGEM ﬁi‘pﬁ(ﬂ%ﬂﬁﬂ E) gk()&% BHE SAMEe of

the information storage rredl umis di Vl'ldeg d Ie? conpact disk (CD) or
a digital versatile disk (DVD) based ofr Phél I n %r mat i on recording
capaci ty. [1In addi thihomyesend xampliagclafes rmnantasaision stoptge credivdi gkl 4 methedtand a

650 MB CD-R, CDsRhy é&%ﬁkéam%n ﬁQ\é%BVA/nd%wré tidBily B%maaa lh@fn%@n@@vageg

a recording capacit ev In order to
i ncrease the r eE‘S‘thf\:’nB 'égb‘%?gl%f’ﬁ/a Plé‘“’i‘ﬂg‘?ftrﬁcror‘f/\%ﬁ/@%ﬁ & dlayul gruegurg of a

recordi ng |i ghtlesburaes, adead-duhaenunda nealatapen taumprok aaecoobpegeed gds

i's increased. |pcg faﬂ% pfeff&%anée th‘é %'eihBM afd aéy@fe%rr@&;rdh '\gdit%ﬁfﬂ'sﬁlﬁe
| ayers are used. US Patent No. 5, |ss rch 9,

di scl oses a DVD- ROM havi ng a pl ur aI i t grOHfl t| on recording
| ayers. [43] A SECtIﬁ)gerﬁdiﬂ,l'&iﬁfoﬁhfftid’ﬁtsm:f@eGlfedﬂmdlls skedhawilagn duiahon-contact type

information r ecg]g{ggfr]ﬁncal{ ?36%\51%6 fo? re&?ﬂﬁ)ﬁ’g} gﬂad&k}% da aAA J;EL f%gﬁ%ll hidk E_J) a%‘

| A has a first on recor
i nformation r ec@?ampl*FgOfl“é%/’éfOfE@UQ"rﬁéQf&&?dV%dﬂF‘éasdili’lﬁedalfl@é’scompadé‘#ﬁé‘i (0R) arvd
| ead- out  ar easdighalaga@b disk EOWES basée bl the @ifoinedioh kdcididgndapiciftln @ddition,

ooording | ayer clubd oL ShedRO ALy AITLARE o) M LB GAPRY a7 G

direction from an rnner 0 ‘an
peri nmeter Rout BfV Wﬁé"’cﬁ%ﬁlef[’@ﬁe tanéi%@é/&@m}gfadﬁ%@n@ﬁapﬁ@&ydﬁ&pﬁ“gB s&yiag
L2, a second sesiRpearddress X is increased in a direction fromthe

outer per '{?ﬁgt er E?HdetePto 1Q(§‘ee{sgg1%rrecopcﬁ1% éﬁgﬁﬁ{g #h’&!a&f wM%ngp%usec% Ra O

t he ot her avl ng nore
information r ecfé?rdi%dlghh%?é?% @éﬁh%W*&?ld‘é‘%{t‘F%?f&nﬁJ%ﬁdﬁwF t@@@%@&cﬁ@
path (OTP) and addd@mah pRlality éfkforpaida réddidg Raaese @peddUS @atehONs. 5¢881,032

recor di nol repr oflugling ik 9968 EAMLLDE s koM n TR LA AShESR IR 2

fromthe first tormati on recor rec
the inner peri n@@@ﬁdlfl&llwetfo t he out er perimeter Rout and repr oduces
data frompghe secqoadtor BddésIBirhddite HEL Ok hagnd AMERfduRatioh raccddin@Bit/éro ik

fromthe outer Bi%wnqgtﬁ?é 139. "ﬁle Eil%k in FIG. 1A has a first information recording layer L1 and a

[ second information recording layer L2 that have lead-in areas 1a and 2a and lead-out

' areas 1b and 2b, respectively. On the first information recording layer L1, a first sector
address X is increased in a direction from an inner perimeter Rin of the disk to an outer
perimeter Rout of the disk. On the second information recording layer L2, a second
sector address X' is increased in a direction from the outer perimeter Rout to the inner
perimeter Rin of the disk.

[5] On the other hand, a multi-layered optical disk having more than two information
recording layers can be divided into an opposite track path (OTP) and a parallel track
path (PTP) based on directions of recording/reproducing data on/from the disk. The
OTP reproduces data from the first information recording layer L1 in a direction from
the inner perimeter Rin to the outer perimeter Rout and reproduces data from the

second information recording layer L2 in a direction from the outer perimeter Rout to
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[8] When the amount of the data to be recorded on the multi-layered information
storage medium is smaller than the capacity of the information recording layers, there
is an empty area on at least one information recording layer.

(9] A method of processing the empty area of the information recording layer should
be determined for various information storage media. FIG. 3A illustrates a single-
layered recordable information storage medium, and FIG. 3B illustrates a dual layered
recordable information storage medium. The locations and the capacities of lead-in

areas, lead-out areas, and user data areas are fixed.



| ayered recordabl e inforration storage nmedium and FI'G 3B
.illustrates a dual layered recordable ignformation storage nedi um

The | ocations and the capacities of lead-in areas, |ead-out areas,
and user data areas are fixed. 3 [10] On the other hand, the data
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[14] According to an aspect of the present invention, there is provided a recordable in-
formation storage medium having a plurality of information recording layers, wherein
each of the information recording layers includes a lead-in area, a user data area, a
lead-out area, and a dedicated area for use with a drive, and the amount of user data to
be recorded is divided to allot the data area having the same capacity on each of the in-
formation recording layers.

[15] In an aspect of the present invention, the location of the lead-out area varies
according to the capacity of the data area.

[16] In an aspect of the present invention, the dedicated area is arranged at the outmost
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. capacity on each of the in- formation regording layers. [15] In an
aspect of the present invention, the location of the | ead-out area
varies according to the capacity of the data area. [16] In an aspect
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is a test area, a@ﬁé‘g‘f de‘ihﬁaé%ﬁzir%ag@f”sﬂ?éfea%‘"&? ’étﬂéﬂa’ﬁf‘ea is fixed.

[ 19] Accor[dBng to lanotiyert cﬁﬁmq;rrtsenrfmtelnaoxprtleskemtatecmmemtsmaest ateheuné thes

provi ded a net h(ﬁ aggnofrtgec(?er {ggagggsafn% a recordable information
storage nmedi um havin ura In- formation recording | aye

wher ei n edéhl of th‘éCCP’ri’Fftﬁrtﬁéfl‘?‘B?{ aﬁ%b‘?fd’il%lﬁeflea‘)ﬂéY%‘UP%é‘I'%%l@éﬂfﬁ”dﬁldéa{ﬁfiﬂi‘%i of
area, a user dataogli®padatsod @cerodtile Af@aati@ntragedediioahedngs garaligroflise

with a drive, ?&%aﬂﬁ%e Qgtgl’dfng(ﬂ)}é I @gergiﬁ Ilﬁrdptﬁ.éqnﬁr&ﬁﬁ)% erﬂ)rcL{nEIa}(ers mcludes a

dedi cated area driv Vi anount
to be recorded i§itdn KR aﬁiﬁﬁﬁféﬁa a5 ¢ ke ‘PH‘T%‘FW@ offdicaEe AR ARy use w@ftérwe
and recordi ng t e sane! anoding pafortidiga: ten o dehleditatthigred fiof eferdive,Qlividing the

recording |ayer gulﬁ;%‘f' tHe%?é%%Qﬁbé {E‘é?rﬂé‘& fﬁtohtﬁé/ hﬁlﬁbe? of @@ﬂnf }cxi’ﬁauBE fe%&fd

foll owi ng the da
[ 20] According tayeunst Frepraigpbetamsfamonet thldé‘é@ﬁteathﬂféfﬁtlpfﬁ’ﬁ“attoﬁé?féfq”é%
provi ded a syst efefs0dnd ré@edifiglihe datd Ahwin© M 1cad-beIGRERAD &l dwihOhedith @Ra of

storage medi um h ;.. formation recording |ayers,
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t he descrlptlon
Advant ageous Ef ﬂ%@?@d[t@ZSFIHAﬁwmt&f G p@ﬁﬁ@@éthﬁg@fomm ﬁﬁcatf’@zﬁrlayeﬁg to
aspects of{a2the pres@iiodandpédd Ma/or pd @uiagdesof theihyehticalvill wysatilortBin gart in the

E ecor dabl e inf Ord%%'pt%h \%191[; ﬁﬁ’l%wgglgi H{Tﬁart-,ru/ﬁl ﬂuendbvious from the description, or may be
- learned by practice of the invention.
Advantageous Effects
[22] An information storage medium according to aspects of the present invention
provides a physical layout of a recordable information storage medium. The in-
formation storage medium according to aspects of the present invention includes a
plurality of information recording layers having lead-in areas, data areas, and lead-out
areas, and the data areas are allotted to record approximately the same amount of data
on each of the information recording layers. In addition, a layout for remaining areas
after the recording of the data is provided to minimize a data recording time.
Description of Drawings

[23] These and/or other aspects and advantages of the invention will become apparent
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An information storage medium according to an embodiment of the present
invention has a plurality of information recording layers, Referring to FIG. 5A, each of
the information recording layers includes a data area on which user data is recorded,
and a lead-in area and a lead-out area that are arranged at an inner perimeter and an
outer perimeter of the data area, respectively.

[35] The information storage medium according to an embodiment of the present
invention may be applied to a recordable information storage medium, and more ef-
ficiently, to a recordable information storage medium on which the amount of data to
be recorded is determined before recording data.,

[(36] When an information storage medium includes a plurality of information recording

layers, the amount of data to be recorded is divided into the number of the information

recording layers in order to record the same amount of data on each of the information

recording layers. In other words, the capacities and the locations of the data arcas and



and a lead-in area and a I ead-out area that are arrariged at an inner

- perineter and an outer perineter of the6data area, respectively.

[35] The information storage nedi um accordi ng to an enbodi nent of the
present invention may be applied to a recordable information storage
medi um and nore ef- fici ently, to a recordabl e inforrration st orage
medi um on whi ch t of daat be recorde et erm ne
before recordi nd’ gga(daon? 58] MR ERY &550% W&Pﬁﬁtaﬂ?ﬂm‘g g“ﬂ@&?fifﬁ{dg

i ncl udes d3pl ur al iKl. Mllmfrmmqponsme@@dfphtfn@TH)alyérIyer infiematousioragd
data to be recongagn, andiFid. ggdllﬁs&ﬁt@sﬁgﬁalwggcﬁtrpagﬂc(l)t[‘b?dﬂama ERfokB4tion

recording layers in or o.rec nount a on each
L he 1ot or et Righte PllmyRR it 16 S, DR R AT Mermiep o g aemr s

and the | ocati onslwlfs ¢ hst dé&ireatereasording lager It hand|asechnd irifoamagias ravagyling
vary according gQ.f t‘f aRBE Ao atibh ?ec&%h@ 14 rskLel z(n%cﬁ%rlgﬁﬁide kil a0 A

illustrates an o e trac I nf or mat 1 an
storage nedi um? E(gﬁ L dgfa %Spﬁﬁéﬁé - J—:fé aé‘dbf’éfjéqu@Fastd'palclka“&ﬁorp( PTP)
dual | ayer i nforpativean In sddticgeherete anoulRef éats tortg ré@rdel G pibdsterinied, the

dual layer inf Or%Eﬁt%‘f‘daﬁE R fe éﬂﬁ&i Ui dAGLUAESs @éﬁdt{eﬂ ﬂhQE&Eq%Eé ﬂﬁal

recording | ayer and a secon OI’ mat i on recor ayer

the information aP‘é%Q)Falrﬁsé’e‘F“aY)?]é’r Ehq refegrnge gpracise plf&%"t}“’setaﬁ“iaﬁm&‘rﬂé‘éfsthe user
20-L1 and 20- LAatadabearcenréal 30- LI and 30-L2, and | ead-out areas

40- LI and [@ L2 I adtﬁ@&?ttﬂevigzldyout Lrﬁ saﬂfjilt érf?irho I%’W%Q a&%c@%ﬂl‘f@&utﬁfpegﬁ%@rs

o0 be recor ed is et érm ned
hal ves and eachOEalpﬂatﬁgfeafr POHE ard 1602 ﬂ@hﬁ%{‘tf%{méP‘éh@C‘gél“EIlaYe‘éﬁ%ifﬁ'B@dEl?
respectively. Thetafied prrencevimariadte: piCpadenhes a tdeaticieofitmisadodut tifees

user data to b%orLEiCaﬂE 969';2 vhﬁ&]de{a&dﬁx %tﬂ‘leoel?nou‘h{‘&daﬁafgc ﬁ&td areas 40-11

and 40-L2 are arrang er perine dat a areas
30- LI and 38l L2 ofln Hécqswﬂeﬁrlﬁﬁhn@mara@éawd%@@w a%fhgt %r%lché%rndh% piddie ina
data in a patt edaahavidig dreb@tnguic ipfeaperotay a niildls ared ot De@hbaidn afeatlne

| ead- out areas 8 %?ﬂ‘d?‘r}ﬂe l%Qd !JL?[ a1e§r4p|q_§ o(?‘a%%gllﬂgm?a{hohg&o glulgg é‘il and the

data recorded. n area
area that are | Qtoébafi"arﬁo(%%owlﬂmcénq ipfogmatippracordipBlayerde 1H|F|1@c‘5ﬁ 6ﬁd the
may be ref err edidad-oasaren 46-dtlbetha fisainfurmati @omeedin g meﬂﬂe&d thaleaddinheda

words, the | ead-gL 'ii[Z Jﬁ%eéb%d Hfogﬁfgknl?g—cc&]fcﬂn? ayePL 9 erfe%qg LD hiddte

| ayer LI and the out area seco ormation
recordi ng | ayer 2[e9S Pifhgrgomnectipn aigay t he | ead- out ar ea 40- LI of the
first infdeomtion Getebdiengnkaydnfobhat@ndictdge nediuc dcdo@ingao a2embalirdnt of

the second inf OVHEE]:{;&% 1£®9959fnagdérs%yd%ﬁm%r@%f[@%f$?E%er l%fael Eo‘?ﬂﬂgQ dﬂ?& Lhe

m ddl e areas or e connection
i nformation st oPEYEciAgERnamEderaig raigredio ésrﬁ:)‘i’}m%@fﬂfd%ffm tbmmﬁft@geéﬁt
i nvention incl U(ﬂ&:&cﬁi{lgdﬁﬂbhﬁﬂtcﬁd)eﬂfrer&mir@i’ngU§£ dbey. Eherdediositeld mga maginalude, gor

%’Lgdgf: \r/‘g flgp?r %éa%p[é Q‘?és?b#é@f&r%!érf& i 4 8 8 hefBeif A dp¥ifhind Re@BHEbod@lor
a recording medium and/or an area of recording information about recording histories

of the drive.

{41] However, the test in the drive is performed before recording the user data, thus it is
impossible to recognize the amount of data to be recorded. Therefore, the drive cannot
determine the location of performing the test. As a result, the location of a test area
should be fixed.

[42] Referring to FIGS. 5A and 5B, dedicated areas for use by a drive, for example, test
areas 45-L.1 and 45-L2 may be fixed at the outmost perimeter of the information
recording layers L1 and L2. When an information storage medium is loaded in the
drive, the drive performs tests using the test areas 45-1.1 and 45-1.2 and records data.
Thereafter, the drive records the pattern having the lead-out property at the outer



recording information before recording user data. The dedicated area
- may include, for exanple, a test area fdr performng a test for
detecting an optinmum recordi ng power of a recordi ng nedi um and/ or an
area of recording information about recording histories of the
drive. [41] However, the test in the drive is performed before
recordi ng the user. d thus it is i ssible to ogni ze, t he
Lrount of data £ B SEAE ek oPa: Fhigh GeisgleBER M S b s ohtre
the | ocation of ¢ fodemeaoglet Hehetledtout propatyries dath pattelretol ppatabit ® pickdp faom

test area shoulg ggtlggﬁ@gan[n@]naﬁg{&&ggé}gegl@nﬂ GS. 5A and 5B,
dedi cat ed as fo

by drive, for exa t est S 45-L
and 45-L12 be f 5‘3( 8 <&t “thﬁ"@ %mﬁe%}sfs te%Pfei‘%‘g) ﬁﬁ@rﬁ%@ 8{\‘“’“ the
recordi ng | ayer srekdrdmpaf b2 patttiienaving thefead-netpramerty isdinggded, medirean434.1 and

| oaded in the di4. M@bet@v@éh S le!{c?o&%'iéaé’&dirilTaﬁé&(?w%hd“&e%éaﬁar&a%%% 18 F895-1.2,
45-L1 and 45-L2 and records data. _Thereafter, the drive records the

pattern having tKePeFREd GRaimeBRérIigredhe $pey 6‘8?%‘}3 Bl angefdr %F@Pmﬁ?m a
data areas 30- Llreamding@ime2an whicdivcacemsedd depesediing thapitiven Sivag thd lead-

the data to be 5&%9%91‘%9:5 ré@%ﬁieh %?tﬂe ol QHI%E%V of asret?or&ilﬁé ﬁlerEH fl ddfn,

prohi bit a pickup m~ separating rom n 1 nformation Storag
medi um [43] | n PedeE ExeliGiRE s 2digkop betveen wsqrding IQYﬁrStth%rqce@tngd?%fat@
40-L1 and 40-L2 Ivdnﬁ;ﬁnim{:mﬁmgmm@?gl)quet he pattern having the

| ead- out ert §i

| ead- out gie S 4)6 605} ﬁ‘g%ﬁﬁllﬁg&gte%h??e@@tlgéyggegqﬁfgﬁafﬁg g)?%ﬁﬁgm%d
fespecti vel y, re%%ﬂﬁ”‘éﬁb‘ﬁjﬁeds&“ﬁt%@atﬂ%ét%ﬁgﬁt@e%%luﬂ@glﬁiﬁéfﬁﬂ‘l&tﬁpll@ dre
present, a recofghagntrécvelicalaydelt,dRULEdnd DApaspedively. a case where

the patter Ezﬁa‘“ ng ﬁn@ﬂrsk ﬁxﬁgléh%{ﬁth%fgnqlﬁﬁ&a{récﬁrdﬁfgq%[egsegl ?;tz H‘%n&’ﬂ& [Rflke

peri et er a recording
ef ficiently noveled-Piaiegglhat Hekh 2Pdcord WgL‘f gyl pecas %QTEI r@cleﬁ' dPhg> sy
be perforned acubprdileg-duoaamn 000, tgpe, 4(h3]andbEE4, HA dadicat&Bareas for a drive

illustrate an %3 ﬂ}l|4T5IL£ ay geﬂldldrgngrrggﬁl C)ftor age nediumand a PTP
n m i

rrultl-layered [ ormatlohs ora uding first througI
fourth in-[4%r mati dhe peebY af g tloé’?éff‘?@fdl?li is 4t ‘Qdedl_ts be aprgotimately equally
respecti vel y [ 48}tribined fmémstthd tavoargds 30dur, BOL2 d0el3ahd s L4 esddirtdiving the same

| LI,

onth0- L4 dat o Sradyh el Bl nd GRG0 REAR A G ey Rk 188,
40-L1, 40-12, 40-%33, sd-44erspestivedndn adtiionathe deadrosharessdid-Tol 6911%40 L3 and
45- 11, 45-12, 4540-B4 andadded fdtlowigsthedith wehsy30-1L 4 6D-LEh&0- Bt B0-0# odaihéch

Lo be recorded | 5l L989 SRRRNIPLELK COMILLY.d oGt o
sarreg capacity t¥#&t daé%@aﬁr%%anédeW&fih@qRaﬁgrp havipga rd-reipepsrty is fecorded on
i-nformation recohdidagobivyerd0lll, 40-1.2,40U3, amdb-1.4, respectively. In

addi ti on, Eﬁbﬁ ! eadﬁgﬁecﬁi(fa?e%sareﬁgﬂ‘—i’l, &i%S-L@,Oérldgﬁ’S—I%gay be arranged at the
outmost perimeter of the information recording layers L1, L2, 1.3, and [.4. When areas
remain between the lead-out areas 40-L1, 40-L2, 40-L3, and 40-L4 and the dedicated
areas 43-1.1, 453-1.2, 45-1.3, and 45-1.4, these areas are empty 43-L.1, 43-1.2, 43-1.3 and
43-L4.

[48] FIG. 7 illustrates a system recording/reproducing data on/from an information
storage medium according to an embodiment of the present invention.

[49] A system recording/reproducing data includes a pickup unit 50, a recording/re-
producing signal process unit 60, and a control unit 70. More specifically, the system
includes a laser diode 51 of radiating a beam, a collimating [ens 52 of collimating the
beam radiated from the laser diode 51, a beam splitter 54 of converting the path of the

incidence beam, and an objective lens 56 of concentrating the beam from the beam



40-L4 are arranged following the data areas 30-L1, 30-L2, 30-L3, and
30-L4 on which the user data is recordetl. The reference character C
desi gnates a nmaxi num anount of user data that may be recorded. The
pattern having a | ead-out property is recorded on the |ead-out areas
40-L1, 40-L2, 40-L3, and 40-L4. [47] The dedicated areas 45-L1,

45-12, 45-L3, and.45:14 may_.be arranged at the outnost perineter of
the informati onsdlgli?B?JgP%@n %g%@?téonlf&rgﬁf?% 'Yand L4. \Wen areas

remai n betldBen t helticdatn cficciad fam HOnfotmatt0-sk@gge4:dign DanckiléGed dn tnd
the dedicated aceasAs: ddland4Beld bf B btica RBcAS Thbx PR SE AHBASOFHER
enpty 43-L1, 43-L2, 45%E€ nd 43-54. f‘{%ﬂ FIG 7 jill ustrag(f.s a :
syst em r ecor di ndFFERrd ‘?ﬁ-‘g‘m&a%eé"e Ry ehh dPTRG Helb Py erted 1BfoRlRetric
nmedi um accor d! ngighas ay]paessﬁ_bg)dimsrghmn _oﬁeratfw C'leESlm_‘iIItSSi anden@hoas.RI—[ AS]alsAln
system recor di ng{.£p5Ad Ukl GRL RidoRG UGS sBnPl SUREYBATal 90nal Rhannel Ch2
recordi ng/ re- producin S|%nal process unit 60, and a control unit

70. More speci f FESFF pUshpHd S8t em i ncl udes a | aser di ode 51 of

radi ating [@lbeam Refoghg ik fwy, Hyers db2xaiple did donadliung 70 perforaartest in test
radiated from the,l @*ﬁg[ afl 297 Sihe ﬁgﬂﬁ@@& Pork e_trﬁédi@ér?géeg%é’ge]\cé‘c?fdﬁdg'&ta on

the path of the 1.ncidence beam and_an o _1_ec ive ,

concentrating t HE PRHRAOP SIPFAeR & cHVENY g adgifien: thercosolgRitdf rgertdsrapat i on

storage nmedi um Proxjbd}ly Teeaine anvure bf @et ¢k dif @oh bhibe infbratariet teotrding layers

storage medi um b,i,gqfeh} @gtlrﬁgrn%ﬂor? Q6 @ﬁ%ﬁ@.%& Einunfu@nfh (RE6k Yikd
or exanpl e, ) quadr ] tor 57

%)_y an optical detector, >xanp . ant optical detect .
'he beam r ecei vEEFKBYUHHY §ptdirat reqedigbaim Si7a pPY RYEr tbirhiihpliained by the
el ectric signakest, byrcpas siengertdaraoughe iaforagenatdraR meddicu Dt Wheh theYEoaditk
out put as RF si Lin. -0t her | . g

signal s and di fg g@é?\‘%ﬁ‘irg!ﬁ[aéﬁﬁngﬁw’\gﬁiﬂaﬁgﬁﬁ?ﬁ% 83&%&%%%5%%&88? &%e%t one
signals. [511 RefBeisHgutBeFA&L 9A40%y¢- way of exanple, the control
unit 70 pestior s dntedition, whtestas Arclaand43-12l remnid bdfwveb thefdataheeas and the

: nf or mat Ion st OE&%emgqurgngé@gZ?{hg 51{?:%?{119{ ilq?ntegth%@ cot‘cng wi}!bout recording
-information storage nmediumD. I'n’ a di tion, the controf  unit

records ap- proftAat d1eyreanad-5daad 4irbafite- G e aredsft 81BH)-each of the

i nf or mat i g3y ecor dipglet ayrepsduck kheatad ftot O itfb@natiod abrmge inodinst 0 Aagem
medi um D. The c unit_ 7Q contr the. i it

radi ate a recor g{}fﬁ%@{%gggﬁ thlﬁ Jlgjl_%g%%es?&?gmng@ nﬁm\/\,ﬁ i lgﬁlﬂ?tstgc%togﬁ%gg&gvmi ﬁeby
test, to recordPERBEEYEdhs ebienhve lfas PhathrbsrBTPEte P4 gEherisaliinm! to the
When t he recor diopigral ddiectdres7 usaondatea intselbdund sheds byt theopxadiioarcircdf urst 58

| ead- out proper ' : [n at |least one of the |ead-out areas
40-L1 or 40- Lz.g%%gﬁpqtﬁgggglﬁg?%n, when areas 43-L1 and 43-L2 remain

bet ween t Hé*ldat a af exdod ghreeprding data peogrdingstoAspects of g passent jnveptien
control unit 70rdchpiishes dn@nt &clands bgrevbridroa anriefoanationgtorgtngedium twhen

areas 43-L1 and tll‘éefﬁiloanz(t{on%toi'ag% rﬂ%dﬁ’lrrneﬁ@?oaaéoeoxi aeérgve,eﬁmtﬁé}fmms ateston a
dedicated area for the drive, for example, a test area of the information storage
medium. Thereafter, the amount of the data is divided to allot data areas having ap-
proximately the same amount on each of information recording layers. Then, the data
is recorded based on the allotted amount of data, and the data having a lead-out
property is recorded following the data areas on the information recording layers.

[55] On the other hand, when areas remain between the lead-out areas and the dedicated

areas for the drive, these areas are empty.



[53] In order to reproduce the data fromthe information storage
medium D, a beam reflected fromthe infoymati on storage nediumD is
input to the optical detector 57 by passing through the objective

Il ens 56 and the beam splitter 54. The signals input to the optical
detector 57 are converted into el ectrigléi s by the operation
circuit unit 58 and output as RF sign .%4] A met hod of recording
data accordjipg to aspeetsdie ihfem@pioaseindge nibdiint ¢odiprising @ @Uitdlzesf infoemation
amount of data to be ] i L Qr - '

the information stor 5%%%%{@3?%5%0?? a{g%laeggggﬁom;é %19&3??%0(6}1}@%%89%%%}%@%3%?
test on a dedicat ed!@fénarde iptidatdpieg.et legdoput aseartpsl & dedicafedgreadpraige pith a
t hedi nf gr (rjrati onI ist or dgex, aftea dwdunildTese dhik & be ed@daDdinidedfo allbehdakadata
is divided to all ot S ' - X1 - unt
om each of 1 nf ormat i Sa REAeATeriRAP R PLRE TR T Sk RTELEHT )
based on the all ot t edcaifEgltyest Waeea cadrisdicried aat i aangen g the QusmeRt germeter
property is recordedof @k il@wnagodt Acagahaliaheas on the information
recording layers. [5 t ot-her.. en_ar r iLn. b en

t he | ead- ou@/ar eas a;:%e fg]ﬁ%rd%g%%ng% g asgc%%%?\émmq?dgl%ﬁf’ ﬁfgglglrlle’\%?&fnhagééﬁgn o
areas are enpty. 9 Creehdendfop]arge yasieonragerding to i grneeity oihastogewmgadingeicudata
conprising a pluralityaof information recording |ayers, wherein each
of Lhe infopmation regordingyl AYSESylNELIAEs. A hEAH o SR RSN
data area, | ead- out ‘ared, and 1t de Icate area for uSe W th a j
drive, and an anmountarggfregaias bafeeea copespendingcwetieidhs lsadipuy prge dnd e a¢dieated

the user data area hawrBghaRfoaRRoAXéRER MyLHial is Eapaoided tiRkeigach of

the information recording.l.ayers: wherein each dedi.cated area. i
by rangeq At he out ol FpaA Y LA E Falt G APORERLES, RS8ni L
[2] The recordabl e i A¢dicatadtareans stegfrazge medi um of claim 1, wherein a
| ocation of[s] each | eade RUbrdaM1 €A fIRENESst FELINEHINE of QaibdEorCRRAEkinYa 16dation
t he correspondi ng user data is[t%led-rhe recordabl e i nformation
storage medi um of cl &l M _ erein when an area renai ns between
correspondi I8y ones offhe reeondetdelinfrrmatignesioragranediem deelpigat erd, Wherel cg¢h
each information recaidid@ ak@ytirrandat A ah Suthol: peeGeEagdadnefoghdlion fdbrding
The recordabl e inforlinatic%nhs e di um 8.1‘ claiml or 2, wherein

- o1t féfF um

: r.ea.
AR

tora
the dedicated area is a teeslfngc)’g?leﬁ)?l “T&" P ecor dabl e i nf or mati on

st orage medi’lm of cl dhenetordpbloinfermetian shorazd et ohclaigy 6, daelsingefin@aresd
area is fixed. [6] Thendeaerdabtehilalioumti I StepsgEni®Aicdi afea 6l @ichln-
| or 2, wherein each, dedicalcd area J.8 airanaed at. an out nost

peri net er o[fg] each inf recor di ng :

or At on
A method of recording data on a recordable information storage medium having
a plurality of information recording layers, wherein each of the information
recording layers includes a lead-in area, a user data area, a lead-out area, and a
dedicated area for use with a drive, the method comprising:
performing a test for the drive using the dedicated area;
dividing an amount of user data to be recorded into the number of the in-
formation recording layers and recording a same amount of user data on each of
the information recording layers; and
recording data having a lead-out property following the user data area of each of
the information recording layers.

9] The method of claim 8, wherein the dedicated area is arranged at the outmost



| ayer of the information storage nedium [7] The recordable
information storage nmedi um of clai m@&, wherein when an area renains
bet ween each | ead-out area and correspondi ng dedi cated area of each
in- formation recoding |layer, data is not recorded therein. [8] A
nmet hod of recording data on a recordable information storage nmedi um
having a plurality of information recording |ayers, wherein each of
the information recording layers includes a |lead-in area, a user
data area, a |lead-out area, and a dedicated area for use with a
drive, the nmethod co rigﬁin : ﬁerfor 'n% a .t est for the drive rising
the dedicated area; Hfi'ViS Fﬁgeaé B ST (88 Hat a to be recor ded
into the nuier of tHee method dickwén i ono.reicoridivhep dnagyeremaintbatvwerso ihtileag-at
same anount of user gaj ahd BOdRaeRdafea of AR inTh@IalBY FOfdn Bk idRg is not

| ayers; and recordin dgtdaihhavi ng a | ead-out property follow ng the
user data area of eaCR”0f “¥'H& information recording layers. [9] The
met hod of dldi m 8, wherméthod dfeladediar 4t elkrein e dochigorarfitlendgditaiad atche fixed.

out nost perpijyet er of AQaGH kbR FRal a0 o BERIMINHrokAM BN stokab@Ineliliéh having a
met hod of claim$8 or

9, wherei n when an. area remai ns hetween.t he.
oatoour ar on and BT Ao B an BB RS T NG Rath S B
| ayer, data is not reecdimgédctshedlelena ldadd] arthe veetdnedraf a chéapw agaomd a

9, wherein a |ocati ofpfatchifead6disE a4 thed§am. tBe §ystfomplidigy: A system
recording data on a recordabl e information storage nedi um having a

plurality of infornaf PSHABEIAHHS 2 sea i the fHaMEIAN ¥g@R° BRdiiRe
i nformati on recordi agcbdipgfreprodicingdesalpriesdmitirecanes, thabeasereflelatdan the

area, a |ead-out ar e, alfofsiodSdh Gl thrlohand Hllul$it Whd forfoliGing ¥ $igBED
tile system conpri a;{g‘:&ﬁsg c!{ckup unit radiating a beamto the

i nformation storage a recordi ng/ reproduci ng signal process
unit receiving the bsamtwbidigetiotnionatdyein thendfedicatad iom obtach ademaeai um

through the pickup unid, @R ReTEhdE,88mand HEN@lg anRERERDS use?Bfta & be recorded
control unit performng, a test _in. dedi cat.ed area of

t he ed each _
i nformation recor di W PRYEROF Gf th HOTPEPRIFCHARE FYGTSAP Frg OBt SRS OFmatstY
user data to be recoeqielthmdunt o dataenrechbetheofforh@ionmécrdigd lapas.
recording Igyers to ReGAIM ohng Q‘Hﬁ?r‘&h&%{n@aﬁ{d/oﬁ%%%uc Bita Of red@tRg Oers
each of the information .recordi ng axlgﬁ&is. %9%%‘ A net hod of inproving
recording and/ or rep?GdiRPTSE SHREGTEH e PRE | ayers of an
i nformati on storage dmaminyg conpriidsiarigbe detrdedomihe piamsiigrestohgdatdutio

be recorded on the iniQmiRid PrBbRIASEaIBHb I Rest a@é%to%éﬁhr}iéd&%%ﬁéfom@

information on a test .area of each recording |layer of th
information storage medium;

portioning the data such that an approximately equal amount is to be recorded in
a data area of each recording layer;
recording the portioned data in the data area of each recording layer of the in-
formation storage medium; and
recording a lead-out property pattern to delineate the data area of each recording
layer of the information storage medium.
[14] The method of claim 13, wherein each test area is disposed near an
outmost perimeter of the information storage medium.
[15] The method of claim 13, wherein additional data is not recorded in an area
between the delineated data area and the test area of each recording layer.
[16] An apparatus, comprising:
an optical pickup recording and/or reproducing data on/from recording layers of
an information storage medium; and
a controller determining operation information of the information storage
medium by controlling the optical pickup to perform tests in a fixed area of each

recording layer of the information storage medium, determining a size of data to



i nformation storage nedium portioning the data such that an

approxi mately equal amount is to be recorided in a data area of each
recording |layer; record ng the portioned data in the data area of

each recording layer of the in- formation storage nmedium and
recording a | ead-out property pattern to delineate the data area of
each recording layer of the information storage nmedium [14] The

nmet hod of claim 13, wherein each test area is disposed near an

out nost perineter of the information storage nedium [15] The nethod
of claim 13, wherein additional data .is not recorded.i.n an_ar

betveon b’ dol i nont o te MRk Rah MPhacREREEHdiBl AR DL pe datg ap-
| ayer. [16] An appairaximgtclycanpbiasiong theaproriing laxars, ppdtel e thecpkien! aigkup to
and/or r ep(r]I oduci ngdda&ad ﬂﬁldﬁxriimalda?wﬁ ditAgreh 3y @B opthe rs%ﬂr_dir%ﬁ@fei’ﬁnﬁon f
storage nedium and a contr er. determ ni ng operatjon informtion o
the information stoHgag%n%%%?gﬁyﬁ§o%%%ﬁF%FPgﬁﬁggﬁgt%%zﬁ%%ﬁlpickup to
performtedtd in a fTheagpartenoistaindewherae be tHafdgul Rigrerty fttarhis recorded in
information storage Jmesh stitaredlt REBbMNbNGhieh SdriedPbndhdd éh thOdiklded e of the
recorded on the infq&gption storage nedium dividing the size of the
data ap- proximately equally anong the recording layers, controlling
t he opti calll®i ckup tBhe appapsiofidremdiowr dadvhdeimthe fixed ateq ia abaneaitadst each
of the recording | ay@fiseRREf thé BEQidiGtdadcaadi@yt property pattern

delineatin he data_area. []?] The_appar.atus._.of claim16 erein
The. Iead- od pr oper t R Pd SoPRRHA piie St Tog PpriiSh gh fea
posi tion of which varewessndepishetiareg detn atehendiihy figedhred. ze of the dam

[ 18] The apparatus of claim 16 or 17, wherein the fixed area is at an
outnost perineter of the information storage nedium [19] The
apparatus of claim18. wherein additional data is not recorded in an
area between the delineated data area and the fixed area.



