[1]

[2]

[3]

Descri ption | NFORVATI ON STORAGE MEDI UM  AND RECORDI NG
REPRODUCI NG APPARATUS AND RECORDI NG RE PRODUCI NG

WORID6IORY 7dechni cal Field [1] The present i nventPORNKR2005/003371
relates to an informati on storage nmedi um and a
recordi ng/ reproduci ng apparatus and nethod that can

flexi bl t id th f t

St or age’ nedi um when t D ESEETRERORL"S: or age medi um i s
INFPRMATIISTORAGE MEDIUM, AN1 RECORDING/

M%Wepmg’ﬁce | réormwgmeg%wNG/RE'

cont act | b

clogsgicfi :3sa2a2int er conpact (ng(EfH&pgr Si gital

versatile di sks (DVD) acchehlngcalcFldhi a recording

¢ ceorti e Epug R Sria B SR i Blse B ana a recording

CDepmducDg RppaTRtIS bndsmetlmdﬂlyat c4n ﬁexmlym RKmiddle area of the in-

DV f3ANG

RGP EDAGE R TRc B piofion %ﬁcm i nglized.

re production include 650Bmekgreunthdri 7 GB DVD ROM.

Fur t BE5mmdion stdseahadih, ach h&l}btﬁﬁﬂﬁhljj/ a@\@aelg fus&l h'l dpﬁ}fal pick-up
(B ) .di s¢s havi ng recor I ng capacify of

iges wineh fyRerdrnigEn n of Fprodugg in Mqtuoaéh%ff%@ ina
t h&)rﬁddﬂugbtmalﬁle@fswﬁ opﬂ@il’ﬂisks E 1o dl%@if&:d@t@bitﬁ@ coﬂipib’t disks (CDs)

FI G

oot digffelyeuptiRih A DY Gt ite YoM ng SRRIY Fxamles of
| Apptidabdisksthatt calblbe rexptd&daﬂelduedlﬁnﬂ@WOdmﬂuniEIGd%SO MB CD-Rs,
| eéﬁ fe(}vrﬁ’a{b&f@s (ii}&s W? O(%l*ﬂ U\ﬁ)m QlﬂVdD r&ﬁ%c&%eﬁlgﬁes

i nner_circunfere he opt i cal

| e€RAMs), apd BV ;RéR%‘h Estmples gpmtical digks) thatarededienied fondata re-
0 Ufél‘réaugidgqaaﬁ&é %}pmm bfd @nltamc ?t\ggu%ams Ci?r‘%\mteﬁ gﬂxlageneratlon
us 1S

| eaighidfnsiy DY Bsar gm-raar@@s? diset DEYIRE 3 45OLpE FapagRy ghlS CB or
usgieatdair@ underrdevelogeent. Si m |l arly, the optical disk

| OOB ar lgaﬁtl 8%@ rtl?edstfﬁltc{u%igf & X%Hﬁ)‘@rekx%tﬁleeoa]ﬁ\c%l dﬁi( SHG. 1B il-

i ncl udes a
| olustraies the airucthes df anexampleoptital diskdor dﬁta t&peoclmtmmaﬁs shown in
di piG.11%@0the @vdri@zﬁ)@e 8[[5{ caPdiSgE 1@(%@ incilies B léaﬁ-lﬂ%%rﬁbl Which is

| ocat'ed 'near er circuntference of optica
di gxeraipdo aé@ddnear thednes sirgummFeaence 96 ﬂlemrﬂsﬁ ik 109dn pdend-out arca

b elm hidhig bﬁb’iﬁﬂy TocaBd néfakk Qutér cifcanFerédde ok dptitaPdisk 100A,
ser

e Gabr 1S opetd 3Pofich 7 BF S bty e, i ang Bag Qg aeas 110

ar aal 120andfin lndiidh ushedartewred:(a'ﬂéch Sopilartys thedopgicall dshAl @0BIfor data

gL, ol WTEE, P AR Ry PARTIE TR sy

r elgcated pear tb@tnmelmlrcans‘kren@@tﬁ theyeptisiabdisk il §0A5| adead-pyt area 120,

I nghiedlgs éﬁérémtlbcfﬂﬂéﬁ RAMHe dulstciré@RferdRE o Ric! SPATARRNEI00A, and a
contral % opt mim power fest éone i's not

a
r cBisT Aala ares 1@9&@55& at?% etyigen theleag-imand Jeadot greas 110 and
r ep2@4hdciniviiicH &¥eBdata $s 1eberded.i A shownliBFIG. 1A and FIG. 1B, the lead-in

area 110 and in the lead-out area 120 of both the rewritable optical disk 100A and the
optical disk for data reproduction 100B are almost identical. However, the lead-in area
110 of the rewritable optical disk 100A, as shown in FIG. 1A, includes an optimum

power test zone for optimum power control (OPC). such an optimum power test zone

is not required in the case of the optical disk for data reproduction 100B, as shown in



[4]

[5]

[6]

[7]

[8]

[9]

[4] The optical power controb (OPC) is utilized to
determ ne the best recording | aser power setting for

we2awh/ogeé cal di sk and a recordi ng and/ or reprPUUERA@S/003371

appar atus conbi nation. Specifically, such an OPC is
about recording user data in the optimum power test
ZORKG.UB.Nng various recordi ng powers before the

eor TPl BB Rr o Q0" BPRRT; St e BE bidine eser

anp@yperi setimg rfelomcu opigcab disk rand e reqoeding endigr ptoducing apparatus

0 p?dr{i tﬁd t?aﬁ’lgf‘%l g’gth ?%:Pa(ﬂggbs ﬁivl\%%(g{gg Ilgfsg'\%atm (Y thimum

FI PowerAest tzﬁléﬂ '@mg Yanioup swerdingpewers hefogst thy reqogding gmyer re-

i Sp I%U{B?ﬁgl?ﬁ%riﬁﬁs ﬁc{)ﬂd%’} ek llsglgdﬁth en the-lf@wtﬁtablé optizalfik to determine
possible to all.ocate an addi opt i my es

z oMEORJIYIR LFGO54 RS Pﬂ@ersiir‘]’é éeCB’thl t't‘) gt F‘Prﬂ?r'i‘%]& @@&%ﬁ #s tp- R, CD-
ZORRWNDMVI® RIRW, ¢HD-DNBK. Si nce t he recor di ng

char qﬁ‘l eerrle %1Ita%‘?e (9 g:gp dl%?ib(ﬁé ! as WIl 1 nﬁdj qﬁ&g %le optim l'Il BOWGI' test

plura rec ayer’s epen on't recordin
| ayane dof @ ﬁmd slre dmlh)catsd late@ Oxefblocatians Thug, ktds opttpassihle to allocate

POXYPAd weP Qstsﬂ)%! log! up:?eagé #eSfeioR the optlmum n power test

th
con3|é%rat|oﬂﬂﬁ? ?ke record IQﬁmg haracteristics

opfenem the eRtical diskayingethe geordipgeharasterishes phan %\RélrdlSk including

t e§ pluz&litg of fecalldlmgcmy@si diﬁbnﬂ dnAkl RoingCldfdreh Shidhadata is recorded
I S

o i dhe PR GogRt tehrogt far ORC SEaNS be Bleescin cqpeideratia of the
b erecomlingidhaendteristi¢s ofttke omtal diskhdn phaicalat,evhentthe sptafium power

t h&ﬁtozgﬁng fis aﬁioc?tgHﬁf&r?@&tét?élrcﬁfr&&g&flaltan% o%.)lrlé @&icaﬁdﬁk the recording

i nC recor
t hdmraqmmécwf the owlgr elrcmfﬁmﬁalfaé%muﬁit&e can%@ereg an

opt i ¢R4 redbRin RS Hthe oﬁt@P&f&HfgrehﬁMedﬁ'ea d‘P‘?hé:Gptlcal disk

must . al so he Taken into consideratio ,
adich 3 RJug erording marwgf)ref@wet ﬁa%\ﬁutsrf &icum-

f _OferéﬂtﬂaEﬁ.reaJ Sﬁ‘arf)bpitﬂﬁlsﬁsk h@vui?g h ﬁﬁgleﬁlécdéﬂmﬁﬂ@eﬁ ) UFIEEh must also be

ci renti are i sk. the

ki SislePra Pl Siwffanly” eaRon 3 18] obmul Bevwesrdpst pgpe, when
ar gpanca §ur oghies @sdpurposes iitidloedted iy fhefeater aircwpferanibl ates kf the

co .

" ORI e ol o 0BG clcmebidftal arca ust also be
deprasiger whet her data has been recorded in the

reco 'Fd)%‘ af obﬁ’déﬂ?tﬂlsk |coﬁ1bfl§iﬁg tWo ?engdﬂfg 14PerdMi1tand |Lr2 tHeGecording char-
case of. sequenti a a ordi.n

; caamaE o e focorpin BYPeLS Arengs Phybrine S R spcorded inthe
d ateaondmg" legaridecoserto Tal]ﬁcl@ti{i it h pgevease desstjuemiakbd4te recording, data
OPC ) ?c d ed“ﬁﬁt P% tﬁ?e {626 %g,ﬁ IS v{fh n t@st Rk & Ccﬁ{d]e'ﬁ?n the
zone s d be art oca L e or o NG layer b an
admtnmgnsxowcetesmne é@tOB@\urmlud@dtm the m@udlme dayer L.2sa piierrecorded

h eShONIH bRANbEY& inlthe rec8idi g1 maaldjvé}f&@%in‘a@ 1 test data must

a pre recorded zgne_ i1 ncreases the manufacturing
co‘éﬁ regprdgd figst in the derouding laysBl-dr r eproduci ng appar at us.

He {1 cgowdwer, a.llbfw@hlo@ @udhfz? Isl’e&ewr@ed Rme ﬁldﬁ&hsé@ﬂh@ nandfaching cost
es Z0one ar
QDDLU BR0ling St relrSahg Apraralis dleng, dhsallacatign of thg pre-
r ewuondeel zone {0dGhe optémerh pawer detoae fom@BC meedstto ba selactively

and %&nﬁf@? Iﬂéa asg qﬂe 8}?111(1%1: afsi{ ﬁl[ ugf ?‘J(';?? ;6}(!6 % Qélle}i%ermined
d aloaaﬁlqn qnldemd@ﬂi'(é KZO@ theWéﬁlem\reéY bepsed byfa chwe system.
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FIG. 1B illustrates the structure of an example optical disk for data reproduction;

FIG. 2A illustrates the structure of an optical disk according to an embodiment of
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FIG. 2B illustrates a first middle area of a first recording layer that is extended,
when an optical disk shown in FIG. 2A is finalized;
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optical disk has the structure shown in FIG 2B; [19]
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characteristics of the information storage medium. Data having lead-out properties
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[74] The RF AVP 94 converts gata output fromthe DSP
93 into an RF signal. The witing/reading unit 80 that
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transmtted fromthe RF AMP 94 on the di sk 100. The
servo 95 receives a servo-control command and
sefnvdile agar ol s the pickup of the witing/reading unit

80.
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first recording |ayer LI mayifpe the sane as a
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alternatively, a general or special purposed conputer

progranmmed to i npl enent as described with
reference to FIGS. 2A- ZCWSSA- 3C, FIGS. 4A-4C
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9. Thet® b%ﬁ ﬁ’&%‘@ﬁh%@d@@sﬁ@neawea@fﬁé toat leasha pevdion @f a

cl ai m §ediodey #bad1for a@p@@dltpueéosel ﬂisbosfedraftbleﬂhe @PRhSt @n nlilidle area

ertln‘1 t?]gl unit toreco gigli{a data havi ng

| ead o% ;5‘3%{%%"“1 forage 1“8 nded ni ddl e
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cI al rre cant.r ol i & .
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r ecor APl Bt waibinplacss,he al s%st 3%6 @rdaﬁl%aa pliera Rinh in a user
10, wh@dtehiRa hbeo emihnmbr ditd is reseded, hﬁv@betde et efkhase data area

di d
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at | east one m ar ea ol nt
area ugPntie! ypit ww\bbepla@eétaaﬂrstsmdé&a%aﬂernmgt ippgauser data area

rest ofip {d@hidk &e 1@@5 dats88cdtiéFEinddR©n t6R decnll @(ﬂd&letaﬂa% fixed at
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portion of the dedicated area for a special purpose when the information storage

medium is finalized.
15. A method of recording or reproducing data on or from an information storage
medium, comprising:

extending at least one middle area that is formed in the information storage



14. The recordi ng/ reproduci ngy apparatus as claimed in

claim8, wherein the control unit variably places the
W@rookessse one nmiddl e area after the point in aPCUFER2005/003371

data area up to which the user data is recorded,

pl aces a dedicated area after the at | east one mddle

area, modiugxdrdnied byre réb‘ordmgﬁdpr@ﬁﬁlﬂgi a(ﬂ)@hlﬁtua rfetareb@dtdg&)r re-

at | east ort n of gl_ t?‘
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in addirkh @&nﬁn‘i’se@ eﬁt@ﬁ&ﬁg tHE i BidERed to4Be afleast portlon of the

predetermn 0Si I.Ln.an outer circ m‘er
t he m\‘“&P‘EPé‘? e ?Ia infopna A Sierage B ﬁﬁwﬁe‘& of
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22. An information storage medium comprising:
a plurality of recording layers each comprising a user data area to record user
data, at least one middle area to record reference data used by a recording and/or
reproducing apparatus to move among the recording layers, and at least one
dedicated area to record data based on optimum recording conditions for the

recording and/or reproducing apparatus to optimally record/reproduce user data



Is recorded and placing the gedicated area after the

at | east one mddle area, wherein the extension of the
W@ookesss6 one ni ddl e area conpri ses extendi ng PEEKRR005/003371

| east one mddle area to the at | east portion of the

dedi cated area when the in formation storage nmediumis

final i agffomaBe ufdn datafa@aat i on st orage nmedi um

conpri si na. lurality. recordin ers each

conpr | Sitgine Bt ot idtlic hES ¥ & BtabRYTT0EEC refpronce dat,
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ed and._an
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t he us2t Thgdnfornationgterpge mrdiumsasclaimed in glaing 83 wasgeinthp at least

as _ef Obxtk RRIdld £8a i;siv)éﬁ%ly d@égf@ﬁéﬁsﬁﬁr ﬁfeflﬁ?n&ia%jﬁ?@ WE'bl!t%Qﬂe user data
position in,an quter,. circunference, e infor ion

st or ag¥ TeROHSETAnd v AF i BFGR 1OTp SPCial BUTPRPG S ASPPYR) afier the at least
st or agenemailidienares ahd méeteirethe riidlefargasis extendtdeo aliect 1éast portion
ext end -1 | ortion.of 1h nr [ .

o ca et SediEiaEls B <R3 sRR Bl biie HEY RSP I Gea.

i nf or n28.iATnappamtesgpeompeidingm as cl ai med in cl ai m 22,

wher ei Dykig vtich ﬁ:@éﬁds aR& aﬂqhﬁnﬂﬁt\?ﬁl éltéragﬁﬁjeafﬁkﬁ/com rziising a

di sposed after the user data_ area ere e user da
i s recPPHdy afrgcerdinedpyeat eaghanddeding p userggtacares togeeqsd geer data, at

i s di spasede alidde aiddto adcotERrertRQatil 48d & MbRAamétthe recording
V\herelﬁyérg_eanl&n ddl e area is extended to the at |east

portio
a controller which controls the writer to record the data on the information

storage medium and, when the information storage medium is finalized, extends
at least one middle area and controls the writer to record reference data in at least
an extended middle area.

29. The apparatus as claimed in claim 28, wherein the reference data exhibits



of the dedicated area when tfzg i nformation storage

mediumis finalized. 28. An apparatus conprising: a
Wawrio60807whi ch records data on an informati on SPCI/E§2005/003371

medi um conprising a plurality of recording |ayers each

including a user data area to record user data, at

| east lead ol siopetiey @diching te @bfhpletiba be date rébdidingl &ttt uer data

nove anmpng the recording layers; and a controller

whi ch ¥ftrols the witer to record the data on the

i nf or n30.iThe appaatages claunadnn atadim A8hwherelrethe wbutrotamitomriably
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reference &gt exhi bi t sl ead- g't‘ ies indicating

the c owg?lb ogpatLy Séorl"‘%ec’@P ‘user data

ar ea. 30.Théhepapma aatluﬁneatsm@lmmd wlhélreﬁi the ﬁblﬁ‘&)l unit variably

wher ei e uni l.a I

one. m B8 & FEhIgRle 4oL bk AFAYip RuREEGd % Bb 10 BARY ghe wser
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unr ec ]a‘?@sﬁfdﬁéﬁfetaﬂ@f‘?cﬁﬂﬁdnﬁﬁ xiengds Srefiat middia ares to the at
final i kad portibn offilke @RBOrdddfreAFhen feRMrhaticH Rbrdpefhedium is
wher ei P%qﬁhedcont rol unit variably places a first

m ddl e"¥'¥é&% after the point in a user data area up to

whi ch 3h&hasppard@s as clainelciarctidn 2A8n whekdirt the womteol anit variably

S eC on d}())lg}f'eqqileeat%a%ﬁ?lflé %fdﬁl@&gé?ﬁér%ﬂgﬁ&hﬁ%%e%{té hie8 rdp to which

rcu
rredl unthe jusendata is ieecordedt pla¢estardedicated ara adten thezat least one middle

unr ecofde dind 3REn&he AR adtBRe it a4l KNGS JRtiS6F the
at |east._portion of the unrecorded area when the

i nf or neRdicrdsaren foge speral pHmase p %Fhezle rmaon stprage medium is
appar afinflizag. cl ai med in claim 28, wherein the contro

unit variably places the at | east one mddle area

after the point in a user data area up to which the

user data is recorded, places a dedicated area after

the at | east one mddl e area, and extends the at | east
one mddle area to the at |east portion of the

dedi cated area for a special purpose when the

information storage nediumis finalized.



