OPTI CAL RECORDI NG MEDI UM  METHOD OF

RECORDI NG REPRODUCI NG DATA ON FROM OPTI CAL RECORDI NG
MEDI UM AND APPARATUS FOR RECORDI NG REPRODUCI NG DATA
OV FROM OPTI CAL RECORDI NG MEDI UM CROSS- REFERENCE TO
RELATED APPLI CATI ONS [ 0001] This application clains
the benefit of Korean Patent Application No.

- 10- 2004- 0029589, filed on April 28, 2004, in the
Korean Intellectual Property O fice, the disclosure of
which is incorporated hereininits entirety by
reference. BACKGROUND OF THE I NVENTION 1. Field of the
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recor di ng/reprodum ng data on/from an opti cal

recording medium 2. Related Art [0003] In general,

opti cal storage nedia, such as tical discs, are
CROSﬁEBEFﬁREM T(% Wﬁpﬁﬂ?ucﬁﬂwf—g appar at us, which

records data on or reproduces data fromthe optical
[0001]:' at FhishsHlidSHNMBRANE the/\bdrRAUT KoRdLH RabhtYADPACHEas Non 90-20@4 0029589,
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incorpoedtedhhérkbia inlits estiréfp\vpsefemncer ding to their storage
capacities. Exanples of an optical disc, on which data

Kb r rom whi ch data can be erased and
BAC repro Bccgﬁ H?E@Yégﬁlé{\l 650 MB CD-R, a CD-rewitable

(R\/\I:emofqhgmeghtg\@mmw a DVD- random access nenory
I\é and a DVD- R/ RW Exanpl es of an optical disc,

[ooozj r OTﬁéghlaﬁlht irdaftnalaieto aﬁ opficas Rdokilily médiumNand mere particularty, to
ced, include

a met o rSM‘H? r%ﬂroqﬂc&q c%gg l{rg}m (qq@p?fﬂfgco&?m%md‘uavartd@ apparatus
for redbrding raprdducing oty @dieors apaptitay rexbrdieg meeiast 15 GB i s |
al nost acconplished, and devel opnent of
sBplelateest uti on near-field structure (super RENS)
, di scs or hol ogram discs with an even hi gher storage
[0003} apaciensrat, leaticaHsiogBINeshia, sBEh as selical disespareumidely usgein an optical

pICkUF[ Q&Q@tu@@v%%é&ﬁé‘ dath@h of ?ép%di’.ic@géétﬁ RoRTHE bpt-afiddtad storage media

froman optical disc, such as a sk drive or
withoy |pla§'ca"é sentagingdhecriicabipta slorassl m%ﬂ'%coavaéﬂ'a?wﬁg'aés'?ed into
com pé'kit 9&0@ e G¥or ngﬂbltveb@ﬂ@ dstst(DoDsPidcokig W@itedir ﬁu%be bﬁtﬁcmes
Examplﬁé og@v{ S;Iaiggl ngcg g% g«&\lp%rc!a at tlzeg:nsbeolfecgrdg %% gr %vhlcﬁ'}/ c?ata can be erased
and reproduced, include a 650 MB CD-R, a CD-rewritable (RW), a 4.7 GB DVD+R/RW, a DVD-
random access memory (RAM), and a DVD-R/RW. Examples of an optical disc, from which
data cannot be erased but can only be reproduced, include a 650 MB CD and a 4.7 GB DVD-
ROM. Development of high density (HD) DVDs or Blu-ray (BD) discs with a storage capacity of
at least 15 GB is almost accomplished, and development of super-resolution near-field structure

)

(super RENS) discs or hologram discs with an even higher storage capacity than HD DVDs or

BD discs is now under way.

[0004] An apparatus for recording/reproducing data on/from an optical disc, such as a disk
drive or the like, records data on an optical disc by applying a high energy light beam on the

optical disc such that the physical characteristics of a recording Iayer‘ of the optical disc can



change, and reproduces data fromthe optical disc by

applying a |light beam whose energy is not high enough

to cause the physical characteristics of the recording

| ayer of the optical disc to change to the optica

di sc: In other words, when recording data on the

optical disc, a |aser diode included in such an

apparatus is driven with such a high recordi ng power

that pits can be forned on the optical disc.

Formation of pits with predeterm ned |engths on the

optical disc is called wite strategy. [0005] An
changapart repsiuges date Femdhe gpticapdiseiie #RRYithe 408 bepingyhogp energy is not
high e@%él‘ﬁ%lcagé@fﬁe I%?é.&n 'Eﬁara@t@ﬁét@ %¥ f?l‘évf@éor&ﬁmaf |L of(t@’gﬁtldapdlsc to

ne an I mum power for recordi on

changeie theaapticalidiss; T aier e, \@E&WWWN@? Gith 66\%?6’ disc, a laser

diode %ﬁddga A 4R A RBakalieAd drivdi ith éi@ﬁfaailg}Srelc&fdﬁfgWMeﬂmat pits can be
be deflnedlnaleadlnﬁrea thel?ri)ﬁllcal

formeg g deR @RIFR\RiscarT BRI AtE AP Brois BRSNS Qe &'cfca disc s

calied%ttéwéte@} sc. [0006] The structure of a conventi onal
optical recording nmediumw || be described nore fully

f . ,
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optimaro poeat caral (ARG deteguive @nm@tlmaymoe\@r & p@xsllrdlll data@n an optical
disc, sR:%E Rs gaﬁr[ﬁ QRL 83k, 4 S&%r%bf&aﬁgf?\dé Emﬁ’éﬁ)f thld'l RoMt@ingit&rmation,

orough appreciation o priesent
may blenﬂ@émd ipra. lemiaarea pighe epticplzlisq to defrrmingrAneRRtimyTRiecording power for
the opqlgégtyfs% recording | ayered OTP optical recording nmedium
conprises two recording layers, i.e., first and second

L The f
oo0e] SR RSN S n ) ol oS S AL e Ao oy
with réf8énae 16 ©d! ¢ Fier 2and PIG. The feleesnd recording | ayer L1
incI udes a mddle area 13, a user data area 14, and a

[OOOTL oubpe ! aadlggra%\slll?%glﬁ%é%gq%%%ﬁm go?xﬂ Hl:%rd?@l‘é%ﬁe& eﬁ‘@dmte track

ecor optica recor
path (Dﬁ'Panptapb@solﬂmgtm%mlkm paeful ip mfn)ngrmm@rtm@ya% apwre@ua!lcgn of the

preseﬁﬁh@en'tign FRERN %ﬁo alel t1hg.| Jdnbﬁtlohﬁ%hglbrﬂgcdrﬁﬁgTayéi@dfd'ﬂﬂbptlcal '

I nner cilrcunterenti tion to outer
recording meribEY EmATiEes wriep@ﬁmsﬂayefﬁa ke+ firskang esoprd rergrding fayers LO and

L1. Thers@F&othgt|E)9er$.©qm§be%%q@édiinrweé W%rudeidétﬁamaam @k amiddle
circunferential 0, i nner mrcu@ere

area {201 Wheceopne Teredinarom L] clioar Rvrdgarea o, 31 §8ih prea 14 and a
lead-ctit bfead 50i 34 RMetdrists b ﬁblcﬁgv@tlommﬂble eewidiniplapéred OTP optical
recorcilg&ggl:uﬂgn :ggé%b%qﬁ @lpa %Aoggsmaﬂagra@% F a(ll%g{ou%ga is q‘@éorded on the
first reoRIiIRClagér LOfrodd at mder groasderentiahperitn mutﬂmnremmfaﬂ@tlabportion of

the fwg{)r{ap%rﬁingtl?yg& g@ nﬁ 3)‘1”@@ alo g V@éo?diﬁifé?%rqj%nh aH g[ltpeﬁj cifcUmferential

rum co WO recor
portichay nsr, cifcumfgreftiat gertiomdf tbe@@tmmdrremﬁidﬁ kyet yer s LO and
L1. The first recording layer LO includes a |lead-in

[00087" CAIGLY is & did§Rm fadtAatiAg 8RoventidRtl dBubTk #bofding layered parallet track
path {PTP) optical recording medium useful in gaining a more thorough appreciation of the
present invention. Referring to FIG. 2, the conventional double recording layered PTP optical
recording medium comprises two recording fayers, i.e., first and second recording layers 1.0 and
L1. The first recording layer LO includes a lead-in area 10, a user data area 11, and a middle

area 12. The second recording layer L1 includes a middle area 13, a user data area 14, and a



area 12. The second recording layer L1 includes a

m ddl e area 13, a user data area 14, and a 2 | ead- out
area 15. Data is recorded on the conventional double
recordi ng | ayered PTP optical recording nmediumin a
paral l el track path (PTP) manner. Specifically, a
direction in which data is recorded on the first
recording layer LOis the same as a direction in which
data is recorded on the second recording |ayer LI1.
[0009] FIG 3 is a diagramillustrating the structure
of a lead-in area of a conventional optica

lead-oubariea - RefiererRidechorHhe conventinral cgnte rcetiad ts?ﬁeﬁ ?’E[F’ optical

recorcﬁﬁ&ﬂé@#bﬁtgn H‘bdl‘alﬂgl'ttd&ﬁ pHEEPTR) mbeast- BBe@f @iﬂy, 2QirediinGh wihich data is
cated_near the |nn rcunferen

recordeg et IBHECOUE U LOIEiEs G Sruiestiyn & Tisliagps recorded on
the seabiRPredOrdinghayLils | ocated near the outer circunference

of the conventional optical recording nedium and a
[0009fsera6d§:s a §5§%a Q%Slﬁrimh E‘SSS%QIE)"QF%J%CJ’SQ& \('Frgg ofﬁ Eor}]ventlona! optical
recordiieg medisme Rederdeg to FIG03.0he Thrventiend! ppticah gor@mygovedien ircludes a
lead- n‘?‘aRer 0r %ﬁgﬁ %Elgca?t%] ﬁegjthe ﬁ’ﬁﬂer"@r‘cﬁmf&éﬁ&%f%é'%d?ﬁgntﬁﬁta?optlcal

al'tea een witten and from wh

recorqmgemethemnﬁ rl@d i aeeacia which fielogatad @ealﬁl]? O%tahmtﬁhwefeﬁ%‘-’ of the

conveﬁﬁ&{a@gb{fb@%c&ﬁ%g%éﬁﬁﬁ r&ak] 6% Q8@ adda 3@RHMN i§ Ibcalddetween the
can be witten or overwitten and froam whjch data can

lead-iy pachlegg-out 3883120 pod 44 pnd Reviichouses daadR EPooBifd- 21 i s
only reproduci ble and serves as a control data area
[0010P2, The IBadMN drba 20 Bbritaihs darardcerdedzonel @4, orlWcit pretietetmined data

data.incl udes_dj t
nas ol oep e a4 i RS 4R el et 2R B e but can oy
be refbquced comidi regorsiplle donend bramathicndata cam hel writtert o @Henwyitten and from
which%% taqgosbezgmge[?@OlZ] The recordabl e zone 31 includes

er area a defect management area (DVA) 33,

a test area 34, a drive/disc state infornation area
[0011B5_ THeoweapcoTyrd 0ne2d is el Eepsodugibla,and 3e8ves 357 Fauiirol deta area 22,

in whibS EYRRNd4tE & ﬂ%&dé&? C@Iﬁ@&ﬁ'\tﬁéOMa Atives disb &/perapaaeaadl isformation
zone 31. The DMA 3 t ores, defect__nmana

ment .. .
23, iscongr HRTBIEN Yvlsh SractoTR BFRR oG2S, BHFoRUTaeg fnfgimation 26, and
recordiySar@@eteis 20 in the user data area 30. The test area
34 I1s an area tested for determ ning an optinum
o012, BB PR o R08 685 AR oren oV
33, a tesf ancaditlj driw/disc Satednfomeatioptasrae3d.nf or mati on on a
drive or the conventional optical recording nedium

[001 3@10%@ bfr 92331 AR s 3R AMRTePbewlen fhelrQYddRfd Bhe 21 and the

etern1n|nq_a opt i mum recordi ng
recordable zone 31. The DMA 33 stores defect management information, which is information

on defects that have occurred in the user data area 30. The testarea 34 is an area tested for

determining an optimurmn recording power. The test area 34 is also called a power calibration
area (PCA). The drive/disc state information area 35 stores state information on a drive or the

conventional optical recording medium.

[0014] As described above, a PCA is provided for determining an optimurn recording
condition, i.e., an optimum recording power. An apparatus for recording/reproducing data

on/from an optical recording medium, such as a disk drive or the like, spends a long time to



condition, i.e., an optinmmrecordi ng power. An
apparatus for recording/reproducing data on/from an
optical recording nedium such as a disk drive or the
like, spends a long tine to 3 determ ne optinum
recordi ng/ reproduci ng conditions for an optica
recording nedium This is because such an apparatus
nmust sequentially apply various sets of
recordi ng/ reproducing conditions to the optica
recording medium and then determ ne one of the
various sets of recording/reproducing conditions
determing ophmumUIAFerdingFeRredycingFobditiensigr eo aetice] Eﬁ%grdfr@rm?%“ This is

becau@@%b&%n LS5RAt0E RRksTRAUEMally BYiSly vadtRis %Eisldf‘r@ﬁordlngfreproducmg
recordi ng/reproduci ng condltlons are hi endent

conditiggg to iheconiFalreROTg TRALE. gnd e dshrming o g’Pe%éWedYeﬁ'Q”S sets of

| recordTﬁﬁl*e'beBd@Bﬁg chisdifMe as afhdISptinfim réo@ﬁcﬁxﬁgiteﬂ@:{dbelﬁg @dmmmcng for the

t /f t |
optios Fesorsta Tasti: JEgb Ao T Seres ey B iie SR s Bighiy
depedﬁibgm;mndle@amﬂamnsup@m the oman@cpmﬂng mediymtanddkeé agparatus for

ecordialel g i, A BB o Al ARG Bl o
recordipiapraiating conditima arealiss higbly chndndsenb upry fpcwmg:maltWeﬂrackmg
posm% 6&@ Ql%lhv(\e/ El%d&é‘f& nl%\jfﬁlctopé' fof ﬁ%%uggessco? 'Ugr'aéds%@ﬁro operatlons

ore, er activat t he appar at
and eﬁuﬂllzatmmhdrat?@/ﬂﬁWramﬁcblw g@qedemimm@h@reggpr@g@qe(ﬁagnal processing
condifigheor di ng nedi um changes recordi ng/reproduci ng
condltlons such as pulse condltlons servo

itions, and regrod Q\q roces condi. ti
100155, hareiRre bisEhavet gaiety Bereang %%8%'?9900&@ on/from
an opﬁ@ﬂ rébﬁ’rdnﬂlrﬂeaiuﬂ dhtab{gé%fresarglhgﬁraarbﬁmir@hwedoiﬁsr euui hFEpulse

conciffis, 476 GHEIOGH YIS CR RS BRPRT T PNy eh teskrecorcs
data d’reamcbpilbﬁllg'éd‘.c&@m@ chediung Trengliaityari signak eemaduced frogathe optical

recor ecoﬁg ggg g%ﬁg%tmr@é %a@fyﬁfgfq%fg%gﬂggfgfig% sxgg% dét@l‘?mne optimum
recorchng/[qpe:rchlclmg ronditiaet dheteaftergdata meggppﬁgmthe optical recordlng medium
underrtﬁ& ?%’tﬁ'll]lﬂ‘g %c.%?c!) f'é?)hdﬂgclﬁe R difiRS A@‘éﬁgs@? aftlopB¥Bon of determining

ar atus for
the ontm tcaingdsPodueingePnigitions sist beaivars epfqrogs before the apparaius

for re&cﬁ&ﬁ@ﬁépﬂ&dd%ﬁﬁ'défﬁ o6 afoplcdl 'r&ﬁrdﬂtﬁg Wedidf, kliéh ad 4 Higc drive or the
recor ds/ reproduces_data on/f m t he ogﬁlcal rﬁcoqdln@
like, fﬂ%Qﬂﬁ’%WPWHP%‘-hd% aeErm4pe 9pt'qa EeRSEET eI whigh Ugdesia y

mcreésb@%e‘%ta‘ BendNmicadiute hfFarates i tidoading epestucing gathadréfrom an
n/froman_ optical recording nedium [0016] In

OP“G%HﬁPF*%hmeWFmthe optical recording mediumis conprised
of a plurality of storage l|layers, optinmm
[0016[| eckmraﬂdmgh riEthe ogtical ragom@mhediwngs carsprisgd ofia phwatinhef$torage layers,
t h r N b
optinl. Y reS@RpPeprtlxt hiths AT dRlermiresiior AP Saseaers by
test-récypding datAdn ateskanghon eppla of the pIuraI:ty of storage layers. As a result, the

amou_nt of time spent by the apparatus for recordmg/reproducmg data on/from an optical
recording medium to determine optimum recording/reproducing conditions may be proportional
to the number of storage layers of the optical recording medium. For example, the amount of
time spent by the apparatus for recording/reproducing data on/from an optical recording medium

to determine optimum recording/reproducing conditions for the optical recording medium



anount of tinme spent by the apparatus for

recordi ng/ reproduci ng data on/from an opti cal

recordi ng mediumto determ ne optinmm

recordi ng/ reproduci ng conditions may be proportional

to the nunber of storage |ayers of the optical

recordi ng nedium For exanple, the anount of tine

spent by the apparatus for recording/reproduci ng data

on/from an optical recording nedium to determne

opti mum recordi ng/ reproduci ng conditions for the

optical recording nmedium4 conprised of the plurali t}/
compygedsaf drenpjuralityyoé piorade Iayessie greateidhan that usrsidg detgrmine optimum
recor&i@/%rpmdﬂl@lng Rbhdiliths fér&d?pdﬁbﬁlgéécﬁﬂihé’ ehegliumg c&ﬁﬁﬁbeﬂloﬁ’ G%mgle storage

ver. Shorlgie. 5 pagjanust PRE Tl g 136 Helere SGeoaralnt fo Gpcoudiasingroducing
data dri/fféen Eﬁf)fpfdél ﬁﬂoﬂﬂ’@&hédlwﬁ $uzh ds%Cdlﬁcddrg;_@/drﬁlm’ IO@EKHCG@S user data on
on/from an t cal cor I u such as a
the onia TegripR R e piegd of B Heftd ol ide B, he
optical recording nmedium conprised of the plurality of
[0017} ecldotoney, inayeass wheGOAIV3pHetatesipe recordingirepensiocing dpia cayfrom an
optica?%%afoﬂf&ﬁeélgﬁ ﬁﬁ%ﬂ@%ﬂﬁ%ﬁ%ﬁfﬁa@%ﬁﬁh% optéd "f‘e&'ﬂ{gﬁ# ﬁ%yﬁnﬂw for

recor re ro uce rom

examm. BN sieh an @@twai FeRgrdRemadmfis p wréekamﬂ dsc hathpsalrerdy been

finaliz88, & Hef %gcﬁ g&eﬁt%mce&mb Wadidin & WitbiPoteite®, itk $6il hékRbsary to
has al rea een finalized, or when such an opti cal

deterpige SPHTHE RRRPug qonglitiops [op thst Rticaldecqreing gnegfym fhrough

equalﬂménéy%onﬁ@lt G4 coftrodd r fdBURING @Bhtesiuci ng condi ti ons
for the optical recording nediumthrough equalization

gain control, or focusing control.
SUM%W@%?‘%MI ON [0018] The present invention
advant ageously provides an optical recording nmedium a.
[0018hret Thedpresent ényentmnrﬂgﬂ/va@tpgmhfim@m&mm oticalreparding medium, a
methddPdeir& rdnr@f:eg? gﬂg:a%%' dHRrorRBA o ?fba@%@lﬁoﬂdﬁedlﬁﬁﬁr and an apparatus

recor data on/from an opti cal
for l'etFQ!E@B@fCﬁnﬁ@iWﬂld@'Fﬂ O@fm ag oprHcal raserding ‘\‘?éd’HF‘ fyRh ag 3 ﬂ'éc drive or the

like, WHthénQﬁﬁm{&é‘é 1Bt @taRdbyiiaé, Ml&nﬂ%ﬁmgﬁequ%dfd?suaw &M8&pparatus
time required for such an ﬁ%&arat us

to gelyaady DI USph CR2GR DU 1PEaMEdRe T ey Hﬁ?mﬁfﬁvtefwnmg
optim@iréddrifingred s dticinig tgnditrisi ol optie tcogfingemedidmci ng
condl tions for the optical recording nedium [0019]

di :
[0019 %cglrdj vg%{goapgﬂgﬁg&%‘?gwte ?’ngseg@ %vgrqt%?‘legﬁ é\nﬁ\éﬁﬁkb@n\{g rAckium is
provmue-auw sadeda areapdrel @recfgeecpaﬁnmal are@aln memefﬁnqeeaﬂme recorded
basedsé)rg%mnﬁm‘?l:e% oqgﬂon%’@ég%l% @PBth&rW@&%r%/%mducsng data

tions rmned for optimall
on/fronetb\aroatlmrecemrmue@h@ dat a on/fromthe opti cal
recordi ng nedium [0020] The reference signals may

[0020F at Tisd dfR&Rdedigial MAHs AT prédetermmsidnadlinare Hedfhtioh@dRditions
and/or satisfy predetermined jitter conditions. The reference signal area may be arranged in a

recordable area of a lead-in area or a lead-out area on the optical recording medium.

[0021] The optical recording medium may also include one or more recording layers, in which
case, the reference signal area is arranged on each of the recording layers, and the reference
signals are recorded in the reference signal area on each of the recording layers based on

optimum recording conditions determined for a corresponding recording layer.



and/or satisfy predetermned jitter conditions. The
reference signal area may be arranged in a recordable
area of a lead-in area or a | ead-out area on the
optical recording nedium [0021] The optical recording
medi um may al so i nclude one or nore recording | ayers,
in which case, the reference signal area is arranged
on each of the recording |ayers, and the reference
signals are recorded in the reference signal area on
each of the recording | ayers based on optinmm
recordi ng conditions determ ned for a correspondi ng
[0022} ¢ c Bredrefienagysignalsgnabpecortgd oaétﬂ%?@weleregwswavgeqw by @n

apparas %#@&r@iﬂgﬁéﬁocﬁfé ng%ka Sr@feh @h%tlé&@’édé?ﬁnbg’ m@Bium, such as a disc
appar atus for recording/reprod u0|n§h%?ta on/froman

drive, ghpigh they tis? dpeRding Begiym '§u‘13rﬁjeﬂ§°r ISEUMBr i ve, in
whi ch the optical recording nediumis |oaded for the
[0023] i 1 Adcotdimgto dridfheBhspheralitie pestint iaveatidrea rasthed bf @borkimg data on

an Opﬁ?ﬂ? f E‘gigf'd"':lggf\égﬁril bmﬁg Pl;%lgnﬁ n{lﬁglgdlrg Be\r?e%o dﬂeﬁ%qq:% ?qqn%‘l in @%ecordable
area of clooopticalgecatlieg eraiiung bggedl o aptimauny ec@nddmmoedltlamae@etmmed for

t ;
optrmélrI grgrogﬁi'ngﬁécpgétg&?{ggdﬁy JUF‘%’P Lfmﬁ@ng’;gﬁ:?preg&dﬁ’i n‘néﬁﬁfﬂm
recordl ng/ reproduci ng data on/from the opti cal
[0024} eclawmgrige rsqrding offtopreigrenss $ignpls. e fﬁé%m sigpagt mangatisy
pfedef&ﬁ“lﬁ'{eﬁ %ﬁﬁ:llﬁj’dg Rl dBilatibM BordRfoRE GRE/MBr St rSddiBhiset JIttéf' Mondltions

pr edet er m ne i tude nodul ation cond|¥ S
The refgrensy ylgm'@a%t@?w%@%ﬁanqepﬂ%ﬁf%@ﬁ ble gga of a %?@-'" afea or a lead-out
area drethe bpfie®rezb ity madieéa. may be arranged in a recordabl e

area of a lead-in area or a |lead-out area on the

ptical .recordijn 0 r
[0025@f I?Hréngrtb? égcgﬂcl n %flqgn aqlf'emméef sqgr%]ls Q{ﬁé Q&'ctah%g%r%gﬁ rgéd?tgrn is
comprissdi aflone sr rrmtmrpcorsleng layferso thee l@ferﬁmeélgr@lﬁdhdy hegrelcaw@r:lsm each of
the re{:&%in:ggéy%rrse% 4 Sh ¥R r@é’orgiﬁ AR AR YetimiRa o corFeIQEondlng
recordin ayers ase on op i mum recordi ng conditions
recordieg @yer ned for a corresponding recording |ayer.
[ 0026] The reference signals may al so be recorded on

[0026§ heTr%Dﬁe'fé}@ﬁcers@g?r@Isdhéwala@ gé t&ﬂohiéd&iﬂl th@bﬂ&fa&te@&rdfr@rmeduum by an
recaording/re W?Cln on/

apparp%éqrdp?@m &?qﬁ ucing féoralagéap ae]? rm?):é)%lnq]rr\mlugh sycﬁ\ as a disc
drive mpWhi@ahhermuealdemdm@meum is 1baniad dot thofirst tiree thersit. ti me
therein. [0027] According to another aspect of the

[0027@”}5&&9# Mol asdb Cgﬁf‘tﬁé’greg ot m&%&&aﬁ AALhEPEPduUCi ng

ata on om an op ium I ncl udes:
recordiegltipnagiucia eiatarmré‘rors B aatical facgﬁhlrm mediundrgiedes; pading reference

&gna@ﬁ@% Q?éfél%ﬁge Qﬁ ?Qrﬁ%@e’flﬁ@d ol &% eﬁﬁﬂapﬁcgﬁmg%dlﬁrhethe reference

er ence recorded in the reference
signalsibgingl recarded ibals%@fefﬁn@pwn@bﬂﬁeﬁé@é?dj%@ptm FRGoEHRg conditions

determined for optimally recording/reproducing data on/from the opticai recording medium;
determining the optimum recording/reproducing conditions for the optimum recording medium
based on the read reference signals; and recording/reproducing data on/from the optical

recording medium under the determined optimum recording/reproducing conditions.

[0028] I the optical recording medium is comprised of one or more recording fayers, the
reference signals may be read from a reference signal area defined on each of the recording

layers, optimum recording/reproducing conditions for each of the recording layers may be



determined for optimally recording/reproduci ng data
on/fromthe optical recording nmedium determning the
opti mum recordi ng/ reproduci ng conditions for the

opti mum recordi ng nmedium based on the read reference
signals; and recording/reproduci ng data on/fromthe
optical recording nediumunder the determ ned opti nmum
recordi ng/ reproduci ng conditions. [0028] If the

optical recording nmediumis conprised of one or nore
recording |layers, the reference signals may be read
froma reference signal area defined on each of th

determnige basadepn hayeipiencdHEONSHEFAAEND e AT @sPRTRg fegording layer, and

data rﬁ&&ﬁtﬂé Fe'c@r@lédﬁéﬂrocﬁﬁ\:@ﬁ' oﬁﬁroﬁrl"@ch%ﬁﬂfed'b&gdrhg}’a@éﬁe Grter B dptimum
determ ned based on the reference srgpals read out

recordingirepEPdusing BRI AT the eFeRPARING RSPTIINgHAYe Y at a may be

recor ded/ reproduced on/from each of the recording
[0029§ ay@cmrdrlrﬁgiterarbhe:f afdchafithe peseantdivegliore arroethod nf

recorc{: ?ﬂq%%odﬁglﬁglda{a 0 {o(gg %{J] éﬁtﬁc%rr[eggrrd%gtrrﬁgﬁﬂlﬂ |£@udre§>s/cgétermining whether
referencw siphal® ace racordedhinch mfererrcecmm’dli argh rae'pngﬁiim ayoptisehrecording
medlu?rw rééo?&h?%f&%hé{ﬂéneﬁ?ﬁq Qré?&eﬂ&dé I be%' LH\%@?O timum

det erence signals are recorded in
recordang/@mdgnrog condititas dgtegaingd rfqm@gma regp,rdmg{rpgrgpucmg data on/from

the odh@?l%eéur&}g BRI T no BfePdritb RnhRIHE RRBRICHIIN TR refdrdhckRfynal area;
erence-signal area under optinmum

and reagingrie riPreBe Yenass figm é'%ﬁﬁ@lfqr?ww@! 8reRi Rigmiging the optimum
record?lﬁ{{#e%ﬁjdlulémé %6|‘Mrf-iBn'§%rr 15y Bﬂd;'dﬂﬂeﬁﬁdﬁr@trﬁedmﬁ based ot the reference

ical record medi rence sigpals
signalp sk eI ing reATe Weq%&we@ffgmdﬁ%rptgrﬁfa%OF% dp tpger the
detenhhed bpfirela e réhgrapraduting rotditorsel esfersaes sipgaiabreaeearded in the
¢ tern”nln the opti mum recording/reproduci ng
reterepBhePYY 8¢ for the optical recording nedi um based on
the reference signals, and recording/reproduci ng data

[0030pn/ Accordinghte amother aspackefdhel piegentdeiention: goappanggus for recording data
on an%ﬁr@aﬁ ?@d&?ﬁng@ﬂ%dr%ﬂ}s E?o%d@g mglarﬁ'ﬁér‘wrﬂ% 3ok Qﬂiat 4IRS optical

erenc are recor ref erence
recordingymeiuay, 8ad a[ceuﬁngr whick eentiplp the WAKRSth, Eﬁcoﬁbfﬁ&‘é?"cdfs'qfl‘r‘é‘ﬁ ina

recorcPbe‘eS@rQE of fﬁ\é%%t':é? Pecoﬂfhg&ﬁ@éi[rﬁtdﬂﬂeif SPtiniLRE RIcBtdivh ébnartaoﬁsn
an optical record % medi um i s

deterinpg for oAl eAEROBRPTP RN B ot ool %?Efeﬁgfgr ngffeciom.

and a controller which controls the witer to record
[0031] ef Eieetuherobérgnad @niral the writee tr Batideéharaterende sitralopatistyalg

di d PhLi .
rc B AT B SR SO aBA e cora

mediwwm/ from t he optical recording nedium [0031] The
controller may control the witer to record the

[0032j &f ‘?ﬁee%‘}u?roﬁé Ssorkrdf the Iilgter% %@F&ﬁ&&@r‘enmbhélygﬁrﬁymg
lon conditrons in the recordabl e area of
predetgymir@gurtte@md@pwgln Vthe recordable area of the optical recording medrum

[0033] The controller may control the writer to record the reference signals in a recordable

area of a lead-in or lead-out area defined on the optical recording medium.

[0034] f the optical recording medium is comprised of one or more recording layers, the
controller may control the writer to record the reference signals on each of the recording layers

under optimum recording conditions determined for a corresponding recording layer.



medi um [0032] The controller may al so control the
witer to record the reference signals satisfying
‘predetermned jitter conditions in,the recordable area
of the optical recording nedium [0033] The controller
may control the witer to record the reference signals
in a recordable area of a lead-in or |ead-out area
defined on the optical recording nmedium [0034] If the
optical recording nmediumis conprised of one or nore
recording layers, the controller may control the
witer to record the reference signals on each of the
[0035] ecOpaprding foaued FBOth%rrﬁﬁéPCt@bfherﬁﬁﬁﬁqng EEPHioRgaT BPRATRILS FRY

recor@'ﬁ‘%ff’er %d"u%ﬁtgfd‘éfa h/BEH bR DB rdrerdirRGAESl M ds bl%yi@éd with a reader/writer
g According to yet another aspect of resent
B

unit mﬁwéﬁ@qr@ﬁﬁrepmua%%aia%@omhe OP@@brreaPWgwgrf@ 'wau ¢ controlier
wh[chd:@hﬂo@ e re@B B itOMlritad teddaeRrdhcs gighBiifem & SeddFdbicdeda of the

RTELN ME - HCTAY. SN NP

recorcﬁ@tﬂédiuhﬁlﬁasemhﬁﬂib eadtrefolepcé bignalsaohertd vedotdireprodiute tiata on/from
ref.erenc al.s from.a

the O%lﬁ?l VSg?"d'Pg %erc@ a%r]% éhe criﬁtertmlneé{e P e?r{r%l?rﬁgecgp gﬁr]%%%dué Png conditions.

If the ppital eicoglingepediduds cgnrsad iof oreng rhare reduediog tayersl the controlier may

contrd| ?rge%%ﬂ% r@@%ﬂ%@%@g s@ﬁalg Iﬂ%m I%‘Feréﬁée @%‘F Sreﬁ'agﬂ%ﬁbéd on each of

record/ reproduce”data on/from
the recerdimgdayess. rﬁ@dtetarmlueu getimym éewedl@g/fﬁpfmcwptcpwmns determmed fora

corredpohfih 'ré&/rdﬁg?fa?&ugﬁcntg r@&ﬂ&’ﬁéﬁr&ﬂr%e datalorfiftsin @Rt ddr@bponding

recordi ng nediumis conﬁﬁlse one or nore recording
recorqhag/@vgr undﬁéthe&ﬁtqrrameérop ym re%ﬂwwrertf?f@qm EBFItPRS r ead
the reference signals froma reference signal area

[0036Q I AE@edIn® R Bdter afpect biahe prsest ingntiory, @hsppa@tus for

T R R p—
unit whizh reodsdrepegpiuceiutsa daframdig bptaal teherdingrmetiwonatidagcontroller

whlchra%gec%ﬂ'leg%ﬂe%ﬂ é’r@:ﬂ&r si rra(?s Ql%trSJEJFB&Fg (agr%fér%{:eg' %1al area def‘ ned on

Ing/re ro ucli ng ond tions
an opatpaj)tewardlrwpedmmoﬂ hementmll@s egrtroisrtbhe readsriwritgn uabﬁ@aeaﬂrd geference

agnalgq’r{ the r@l‘éférn@é g@ﬁ&%’?&&&’dﬁ‘ék IE‘% ind\3h ?ec%%rfdlr%ﬁ?o@ﬂc:ﬁ@%r%’ions determined

rumis rov a reader/ Wit
for thfm mpttcamp@rﬁmémldawf @pw&iaw'ﬁﬂ%are RPFOrdsd ip e @ﬁf?'&%ﬂ signal

area. flﬁ%@&ﬂbm Ghd'BsHtrddr atdHetermiitlstd bﬁfmurﬂﬁ’éo@l‘ﬁm@ieﬁfdm&ﬁg conditions
her reference sngﬁﬁjal s are recorde

for the p@tﬁ:g| resprdingdesdiye fagss onythe &fgre@gﬁ sigpy 6 drﬂj‘ ﬁ@ tﬁar{e?erence
signaildi€a, cahatobﬁdnblethe«:r@aadrmrmermﬁ td aad;awémunwdam bh/frbm the optical

oo e PP G AR ) Mol et

sgnaﬁ%ﬁ@ﬂﬁbﬂ&duwﬁ@nmbhﬂmapbnsmweaecord|ng nedlun1 if no
reference signals are recorded in the reference signal

[".)0371lr eﬁc:colr&]né%g}& ar%{hertagﬁ ch%mhregréa%%t ﬁ\bérﬂloﬂea /st &Sprb¥l8ed with a

ng/ rep ucl ng condit
storage medlum having a data area and a reference S|gnal area and a disk drive arranged to

determine whether reference signals are recorded in the reference signal area defined on the
storage medium, and, if the reference signals are recorded in the reference signal area,
determine optimum recording/reproducing conditions based on the reference signals and then
record/reproduce data on/from the data area on the storage medium under determined optimum

recording/reproducing conditions. If the reference signals are not recorded in the reference



for the optical recording nedi umbased on the
reference signals read out fromthe reference signa
area, and controls the reader/witer unit to
record/ reproduce data on/fromthe optical recording
medi um under the determ ned optimum
recordi ng/ reproduci ng conditions, if reference
signals are recorded in the reference signal area.
[0037] According to yet another aspect of the present
invention, a systemis provided with a storage nmedi um
havi ng a data area and a reference signal area; and a
signalgireskdefined endbe statrod mesliuradbeAirk Advan &irter apranaaddn dgtermine

optlmérh g&fﬁr&nélféi)récﬁfé@nbd;%ﬂdnh@hstﬂ}ﬁleét%ﬁr@ﬁ@ fés’édﬂ@ﬂ a ®s€area on the
defined on the storag he reference

| um i f
opticakegprsing mpEUNEEPREF!] R rech r%CH@'WQé’PB'PQH%‘J g?fa%ﬂ"%ﬁ“@ato record
refereﬂ@é ﬁg:ﬁam mttﬂetéfaﬂ]gﬁté §g6a dréag:irftﬂa bpwlm: rera:grdmyrdemummder
on er erence sSignal.s an
detefmlaegpat;mwﬁ PRI ES RSO P P B R e (5 PR ayRPiocing data
on/frofi thE ag dreslbn thelststage detiamy ned opti mum
recording/reproducing conditions. If the reference

[0038@r e?%rgcgré Oté{\a %I%Q nfagq)e dﬂ?oJlng:{ lh%f-'gtbﬁgﬁ% ﬂﬁt?%nﬁlld a lead-out
area afr[gangm;at eitheasige df the ddletasegriondhe gip[agﬁunmdlum in addition, the reference
signalb ?rfa?rrb% r@%rﬂ@cﬁ’fnqgé‘ Féfél’gné‘é)ﬁgﬁatl bFéﬁfm B¥e b€5 tankiEmYPallbMand a unique

ata In a test area on optical recordi 9
paﬁermtlafmng mERdeteimined a@?plwemwuwym Eptciisne iapgyor predetermined jitter
conditigpgdi tions, and to record reference signals in the

reference si gnal area on the opti cal recording nedium

er m ned timumrec nglre
rousof o iasaLsengr apo PR B EoRs ALY upPaliRi S5 m partin e
descn@ndrf which tdiewslahd, iaparg voihbé hlalltﬂlsdrcagmemdcmpmn,[@@w be learned by
efergtﬂj%e signal area nay be provided in one of a
FIVEIEY and a | ead-out area arranged at either

side of the data area, on the storage nmedium In
BRIERBESCRIRTIOMEF (TEEPRBAWNGS| gnal s may be recorded in
the reference signal area in one of a random pattern

[0040]3” dA Bet‘t&?'uﬁﬂ@rstaﬁ@lhg of the p‘i@ehﬁ'ﬁyérfwn Wlﬁﬂhﬁb%mpﬁﬁént from the

on c t1.0ns  an
follow{ToRlela1o9 GapfaPUTb A PBE ST RTERS B oo SIS Fooa e gy connection
with tmbm@gﬁﬁng)drawms | AiVferntinga pait lof thealisskosufecof titis invemtant While the

followB\g vgg\gp 5‘{}§ ﬁﬁl?{&%@? ﬁlgcl\é@g% ?oca?%éoﬁnm@sagsqn%é)ganpﬁée Embg\ﬂ! lngnts of the
inventonait showd bé clebdy umdegsioddothat tBRE&Re [aasommfllmreﬁbﬂmﬁ example

only a nL&Qﬁﬁ ]Sbl'l%t Pr%ﬁécﬂhew eﬁ% Shdiang s%pé Mhé’ﬁr%%sﬁ’ttmventlon

nvent i on from t he g
are llmllmdamlsew me:termsprirmp@ﬁn@da?@mé Eh@&ﬂpwwatrgpraWtQ fdef

descripligld 5t t§RwirgdwhdieiRONNECT i ON

FIG. 1 is a diagram illustrating a conventional double recording layered OTP optical

practltfe tgfdf:l

recording medium useful in gaining a more thorough appreciation of the present invention;
FIG. 2 is a diagram illustrating a conventional double recording layered PTP optical

recording medium usefu! in gaining a more thorough appreciation of the present invention;
FIG. 3 is a diagram illustrating the structure of a lead-in area of a conventional optical

recording medium useful in gaining a more thorough appreciation of the present invention;
FIG. 4 is a diagram illustrating a process of determining optical recording/reproducing



with the acconpanying drawi ngs, all formng a part of
the disclosure of this invention. Wiile the follow ng
witten and illustrated disclosure focuses on

di scl osi ng exanpl e enbodi nents of the invention, it
shoul d be clearly understood that the same is by way
of illustration and exanple only and that the
invention is not limted thereto. The spirit and scope
of the present invention are limted only by the
terns of the appended clains. The follow ng represents

conc s T B RS ST B Ry e Greden
;nvent_[@(;ordl ng | ayered OIP opti cal recordi ng nmedi um usef ul

: E{Fg?fltlf sﬁ%grﬁngugﬁgtﬁgragu ?E‘&Fps:weq?? f"eﬁs&dm a)hereoe o;pucglsr%ncgrdmg
mediuboasendingtoadn etobdtireentet Grediregent atyentiod; PTP opt i cal

r r.din I i ni r :

S5k SRS} 4 A DL B YA rocorang
mediutt agpoading tol arsemlaldlmqlttdﬁ&esttrem uventon: a | ead-in area

of:lé‘ 758 Q\ﬁﬁﬂ:‘( Id%?i m BP&d ﬁ)@inb plé S5 LO&r ;?cqa'rcﬁﬁ@ﬁé%ﬁfdﬂl'cmb Wata

al ni ng oroug preci ati on resent
on/fromwemticglrrecwﬂ@g mpediun aceprding B WMrﬂmtmﬁ‘eﬂm% inygntion; and

of:Kgi %t|§'é'flbﬂbﬁ‘eg't & hebd Bfal%%rgln@gé;ﬁrﬁﬂu t&8nfom an optical
conditions for an op tical record I’re | um accordi ng

recording MAJEMREPTIS oGP emP@ meé%ewe Pr EHPY%“H"“ FIG 5 1is
| I di
oETA R BER RO OF Sk B BHoREN S acear ding o an’

enbodi mrent of the present invention; FIG 6 is a
[0041Yli aThieapresdrit irsentidn wil) naw bexiaspibed duud fudly mith oefeienge to the

scor Y St 8 o BB PSR AGot Ao hor,
di agram of an exarrpl e apparatus_for

[0042} e cloEat ifyd Aiaprantillestipgng atreecesh P dedpmiHN SR nMAT
ecorcﬁﬁé?%rpgddﬂlglnﬂ%@hdﬂ’@r@cfwr%pﬁl@altr@ccﬂm n§ FeAmin e8!, aﬁfopf & disc 50

accorffas ot O CPERERGT s PERRBAVENTRS: CETaBR 4 F g, otical ecording

medm.phiag dk dhepacslidrg SOpshidme @cubessimag rdquira muttipizoab pamtusesffor

recor%ér e dﬁgcpﬂf]['on?-%g OBEJ feeﬁ I%In %ﬂljrg-r:évm Ialg%ﬁ%v%ﬁg ésecond disc

drivesdeisarid ttmd:b mlelemﬁejbbtynuvm técorchrﬁgflreemdecmg conitions for optimally

recorcfl 1@ npq/c@%&ng%ﬁ ;oﬁ‘gﬁ'cgﬁgn obf}[aggﬁ(g?o Fﬁ%@bﬁp%@ﬂﬁt gg,?gﬁr\{é)fn may be

used ol detsrtniraet dptignuan racoskingscooflitios for an ﬁptﬁ:@l Qljgﬁ S%amrd to record reference
data Jnetﬁg t gﬂ&%lrsg gﬁ %H&’&'tﬁl&a&@ﬂ?ﬂhéd &ﬁﬁ‘mfn? Fec@ﬂh@‘h‘dn@ﬁbns if the optical

tical disc
disc 50 has never been used A second dISC dnve 41 may then be used to determine optimum
recording/reproducing conditions based on the reference data previously recorded on the optical

disc 50.

[0043] Specifically, the optical disc 50, as shown in FIG. 4, includes a lead-in area, which is
comprised of a test area 58 and a reference signal area 56. The test area 58 is an area
provided for a test of determining optimum recording/reproducing conditions, with which a first
disc drive 41 can optimally record data on the optical disc 50 loaded therein. The reference

signal area 56 is an area, in which reference data is recorded under the optimum

10



according to an enbodi nment of the present invention.
Referring to FIG 4, an optical recording nedium may
be an optical disc 50, and the process may require
mul ti pl e apparatuses for recordi ng/reproduci ng data
on/from an optical recording nmedium such as first and
second disc drives 41 and 42, to determ ne opti mum
recordi ng/ reproduci ng conditions for optimally
recordi ng/ reproduci ng data on/from an optical disc 50.
For exanple, a first disc drive 41 may be wused to
determ ne opti mnumrecording conditions for an optica

recordihggrepB@iuaing comditiamdsor d ref erence data on the opti cal
di sc 50 under the determ ned optinmum recording

[0044]30"§Uﬂpb9H§ thalt fthet dMRcAREdCR hasthes& Hen 8s&d, m@/@ﬁtucbﬁﬁ& 50 is loaded
second disc drive 41 may then be use

in the fest euésﬁﬁﬁ\esa Bt Thedisc drvedy dP‘Fng?’Sr fé%? SHifie .%a@ar?&. W 41 g gptical disc 50,
while Q@p‘?ﬁﬁ’g Pdticub Sets &F RIBRIRY chatilons, el G o&étérﬁ?m%d)@dmom rebsrding

Lcal disc 50 043 ec al | the o
conditgng ords oaleo g Therrier A Prgiarled Peseity 6 dplgsenoe datan
the refehdrz sighal AreHB6 iod ek oftical di&s50 ardeatieSptimamerecatimgennditions.
signal area 56. The test area 58 is an area provided

[0045i g}ea?%%}' 'qub? gg uc%l %@é@%ﬁ% éi{m@reference Wﬁata has b?en recorded
under dheseptiinuny escofdingagprdjiionsres I0§d¢Cb10@r&$C@@d @S@ﬁ”\teh‘e? éﬂ@tﬁe@amd disc

drive A?é r%gro%gcééjﬁlg%’fewﬁgé Bétg frojr_rhﬁeroﬁf:@eﬂ 813680, @ét&ﬁﬁhes@fp%ﬁ\uﬁﬁ

reference data i s recorded unde

recorchnsére@mduﬁiumcmuﬂm@éé?rdhﬁgPtrCéb?'%lﬁ% bargdonre Fefergiace data, and
recorc[sﬂgﬂl%huc%é%%bﬁ}ﬁ*oﬁw hidd oftiRar sy SGJ@Hdeﬂth%(bpﬁﬂluhﬂ‘écmmgrreproducmg

been used, the optical disc 50 is |oade in firs
condijgng csughias oulse congilions; seve P?’V’é"’ﬂ'i CRERE U'ifa%'%m' froprRsing
condifigaet area 58 on the optical disc 50, while applying
vari ous sets of recording conditions, and then

[0046ES:$ scag%cg\ﬁ%lr'gfl e?egtgfq% n,_g opﬁ?rﬂ?ﬁrgf drf\/%rﬂt i?ﬁvhicz‘P the optical
disc 50éxloadss fohtherfiestdimen perfataxsaplimum frawer epndros fRRC) thpvelly determining
optam%?@co@g nglﬂeg gbgj F@téoﬁéﬂuir% rctré QRMEI c SBeTF?Q{e‘aﬁE#nihe first disc drive

rons ereafter, if
41 re@pia r@&lrermesi@t%lo thereferpnesrsignabaieandraaribe Oﬁﬁﬁbd'ﬁ“aéo piesisn the

op‘um{uﬁ qgéﬁﬁﬂ%héﬂ?&ﬁrcm‘grb%n&%ﬁs”%h ahRe %é’cbdﬂrg dﬁ‘s@mﬂlwé 4P BBtairishe optical

a second disc driv econ

i
recording/ipgrogpcing spodiirns ok the OP@abﬁj'éﬁ"lﬁ% bY:i%ffan’ fTEBEHNG ﬂ\? reference data
from tﬁ@?éf@@hc@b@ﬁal%@ea SE6eh@iopesal GRE 50WEhout the need to test-record data in

the te%tgacrgégﬁa gﬁ FHI UCI eﬁfgléld % ggcsogﬁ %FsctdrrISe QE tor griacl'ther ds ist drive can

advarﬁ@é@&ﬂﬁ l'éo@bé ﬂdauﬁﬁéreﬂaﬁ'@d ordelerminet the optjiztl eabrditiggeprdducing

ord| roduci ng conditions,
'°°“d'té‘25b°'ﬁ°rafg' © 5y ‘S%Ld'écé% ?10 s g \)’g condi ti ons, and

reproduce signal processing conditions.
[0047] Turning now to FIG. 5, an example single recording layered optical recording medium

for use as an optical disc 50 according to an embodiment of the present invention is itlustrated.
Referring to FIG. 5, the single recording layered optical recording medium 50 includes a lead-in

area 51, a user data area 52, and a lead-out area 53.

[0048] The lead-in area 51 includes a recordable zone 54. The recording zone 54 includes a

buffer area 55, a reference signal area 56, a defect management area 57, a test area 58, and a

11



[0046] As described with reference to FIG 4, only the
first disc drive 41, in which the optical disc 50 is
| oaded for the first tine, perfornms optimum power
control (OPC), thereby determ ning optinmm
recordi ng/ reproduci ng conditions for the optical disc
50. Thereafter, the first disc drive 41 records
reference data in the reference signal area 56 on the
optical disc 50 under the optinmm
recordi ng/ reproduci ng conditions. Then, the second
disc drive 42 obtains the optica

drive/dieceipt¢i infgrmalipnater Phg conditions for the optical disc
50 by sinply reading the reference data fromthe

[0049] ef'ﬁ{eeélﬁx%tuﬁé BNBL sigRIcediAg IdyBRdUtiEA dcofdis meBium 50 is similar to
out the need to test-record dCLéTé e test arqe)

the stajglugnoh e copeniaal Pl BTG ReT et P pum.

showrfiA FIG. JRKEIR thal tiecretbirénce sqmal arad Gamnd ;&gﬁﬂetsin)thé extocizble zone 54

of ey ighaaag  ab el AecoruEh VPR BErdPebfibaymem 50yt n the

refereEéb sjgndl @rez05t; irefereabéd yign$l6 @rkrrecdrded umier optimum ré¢aBling conditions,

which %ﬁ%}%{mp%d 330{(]99.{ r%cBr%ﬁ\%rd%kJ]g t+éa%:§{s %gggghh&g'l VgFIg&So%qu Bﬂ'ecordlng

se as an I ca
conditembo Theresferente sipeal @r@s@wmay he defiriednin the lead- mgtar%t .
Referring to FIG 5, the single recording | ayered

[OOSOEptTlﬁeferr&%r%H&% EBSHHEMInARe I'é?&b%gr?al brads aﬂe uS&fBfor setting

user data area 52, and | ead-out area

equaliggiipnagonditiens, sarro icAnGifieng. ejnany senditians, and egdes %ﬂlt'@ni@ﬁept'm“m

recordMy/re ?mub,ﬁgebm,mszone 54 includes a buffer area 55,
a reference signal area 56, a defect managenent area

oot e L5 2B B e ol 3o g e sl
recordingliglered epituadl remgrduweedadn(ﬁpt whtai the etngtediepeydimg divieradseptical

recorddli%% E‘Llnaéo |'§ gpadgg th f?ﬁirs}:' gh% f{rﬁ %rrﬁer ?égl'raadbﬁn ﬂbt n&;t necessarlly,

e recor
the refehenee signals| satisfg; at @ﬂ@te‘me of ﬂmfoldqy@ng bfeer condibions. g‘ﬂéﬂt f%? @éerence

mgnal?@hégﬁd BE o dnntpé Qﬁgfeer@%rgﬁﬁgia‘%eéﬁ%tléﬁ redéfdu‘id"l%edlum 50 under

n area single récord Q{ ayer ed
R

optimpreesading é@wtmnﬁgwwé'a?@rﬁ%m'ﬂqéﬁ@mugmo M P@‘f’%’r‘é’ﬁh‘%’ (OPC).
Next, 8h tg%htuaé %dﬁgtlorﬁ l%fvélro? m:eereﬁdr&rbalsfgnars%hbaa @éqhaﬂxeufaﬂﬁlo 3. Finally,
I Mmum r ecor con erm ne
the refepon AEBIARU s e Inee! sy Tl T S (AR gty be
recordeich 1A sfnglécréﬁbrmg? I@@g@dldptlcm $ecoﬂ'di|ag meﬂnenﬁmﬂélsﬁyglgmlnly one of the
| ne out, ar
three SoroBe o PSiiclon: P sREoA Sherniics e pEbERnshy artloitfately

deterr@inf@ dplimarrereusrdingl cohditiorssefot tha gingleqeedrding fdyered optical recording
di Egitions, servo conditions, binary conditions, and
medYfuPse conditions for optinmum recording/reproducing
conditions. [0051] Preferably, but not necessarily
[0052] heHeref heaeferense gioanls maydave asiftesent emplityde g]qngagon level and a

different jitter level from those set forth herein, depending on the specifications of the single

recording layered optical recording medium 50.

[0053] In addition, the reference signals are preferably, but not necessarily, recorded in the
reference signal area 56 in a random pattern. However, for a specific purpose, such as

measurement of the degree to which the amplitude of the reference signals is modulated, the
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recordi ng | ayered optical recording nedi um 50, when

the single recording | ayered optical recording nedi um

50 is loaded in a disc drive for the first tine.

Preferably, but not necessarily, the reference

signals satisfy at |east one of the follow ng three

conditions. First, the reference signals should be

recorded on the single recording | ayered optica

recordi ng nmedi um 50 under optinmum recordi ng

.condi tions, which are determ ned through optimum power

control (OPC). Next, an anplitude nodul ation |evel of
referen¢resigige ma @eOéileg'ﬁ@nrée%ﬁdhﬁ epferent 9ignal akepHF 1paginique pattern. For
exam[%'_lé qﬁkﬁe?’ case lof ﬁ.hnr I@rf@ﬁ ﬁﬁ‘lﬁ fd W e?ﬁ-’i“ rﬁb@lﬂétﬂ)nhﬁh\éee@rdnbé &@hals may be

ower erence signals
recorded di earfesrnce 1pigna| 7ge & PBY dee g andyPdr WeerBpt i %En and 8T denotes

the cyEl%(b‘P 'é%f@ﬂanﬁ@ diolkN P& spatifis pibbges) Eudh QnrasPiméhemesdur@ent’ in

tions. |n addition, the d it
RLL(GRmasbiagar, il airosina o rosea g modd i o i B s ies Hona!
area J6€ FTeheRes Sighuls fdconied fusing RiTeand isTgre repeaducedd thgrdfayrg aad, from the

eve oL AN PLALPE Ay WHUY G v PERRE i frgeoree

repregEnting advw tn eyepe&eranmms pebisttibezdeingm jthet cepterlofes patieomef 8T.
those set forth herein, depending on the

[0054Epel-€lbf ? fed Eigg%npliluétggnibﬁ‘ gl Snplb @G&’?IQ l'erbgrcl l@f&gd optlcal recording

tical Teco tlon
medlwrefoeuem@earspgtwal scaétéatmoem@mnyth%;amb%weﬂfézfé&ese’ﬁﬁw invention.

Referfi e ds, 'tl'ib ididie lre%r@fn@n&%r&i tﬂﬂ@bl réécﬁéinéﬁwddfhn%m mialass two
recorﬁ l§ern However, for a specif ur pose, suc

B HAARIG . 1ol UG \RShInG Rl P4 R0 5 2 plralty of
recordﬂ‘@la{@% ®6S Bfﬁﬁre‘ht gia bﬁo;bthlﬂii)ﬁbd;bﬁﬁr@ﬁepifoh 80|d@cdireiitbh§ fueéhe plurality

of recgr,dg%ai@(sergﬁ artelfﬁlgeq tégc%gﬁg% i:jere?gr i‘taypez?( gﬁ_s E? Cﬁth b% recordmg
, Iayere@foptlbm récesﬁghdj‘lniedmﬁ slinCIRies) a (eferghcansighsl ateacfﬁ |ntv|1hach reference

signely B (epoded L ATy Sy o FORAARE 1o hRh R FREGng layer
and 8T denotes the cycl e of a reference clock. For
[0055% pegpddificalutheaeeasding laypr kincladgmmrisepyn Aiea $0r @ Heairdaty gea 61,

and aRliléi: @Fx ¢ dé‘ﬁhﬁ&r'hpme r(aS‘JrSI"nS NERr 1 BRRNSs AhiddIE6RE®8Ja user data

he reference S1. g

area G pad erieas @tgrﬁa &. r\@B@n Hesoykle ﬁ@coze\m%ﬁaefsg%a?@? recording medium

50 is ToSHEPIA Lo st ép?ﬁlraﬁfsr f@fﬁec@rﬂﬁglr&;br@ﬂmdiﬁlﬁdatﬁuﬁ}'frbﬂxtdrﬁipncal recording
consi stin

t
mediym. e ﬁ%aﬁéﬁﬂe@ dnY%%} @ééﬁ?%dm r "ﬁ‘f)g R fgfime, the it
disc dAve 4% dBRFhihkO BN M @éﬁotd‘iﬁgh@@l‘ttdemng)ﬁor&yt@np &irttles recordirg Tayer LO by

testripp T LEBRA AR Par P ot 2 *DIRDT AT TAHR  thojeactn

area 6056n the rétbrding layal L0Jiaad tHed recwds wifergndecsignatst inegference signal area -

#0 Gtﬁlrr%ggll e %tﬁgnqgrghrgﬁ?o‘gg E@%gﬁ%udng\fcﬁ%é %ardlrﬁqgfér NGt A t dISC drive
or

cording ti1cal recor
41 alqmthtermlrﬁs aptimiuoncresorting/reproducing condltlons the recording Iayer L1 by test-

recording/test-reproducing data on/from test area #1 (63), which is defined in the lead-out area
67 on the recording layer L1, and then records reference signals in reference signal area #1

{64} under the optimum recording conditions for the recording tayer L1.

[0056] Thereafter, when the double recording layered optical recording medium 50 is loaded
in a second apparatus for recording/reproducing data on/from an optical recording medium,
|
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recording |layers LO and L1. In general, an optica
recordi ng nedi um conprised of a plurality of

recording layers has different sets of optinmm
recordi ng/ reproduci ng conditions for the plurality of
recording |layers. Therefore, each of the recording

| ayers LO and L1 of the double recording |ayered

opti cal recording nedium 50 includes a reference
signal area 64, in which reference signals are
recorded under optinmumrecording conditions for a

correspondi ng recordi ng | ayer 00 pecific
such gsS960RR AT FE Ve 495 %@NFH&?W@@O['% Ekﬁ ﬁeéP‘é%[%éjésv ¢ dfive 42
obtaln'éfﬂ?er optiuin ?é’c%ﬂil@lrepro@iﬂéng cOdititing @ @ah 6f2the$ecmrdi:ﬂg |ayers LO and
es,a.md

he recordln
L1 by [RRgpduaied e Eersn s ol i B SRR E A 7 SRSRD PRAH1 (63)
doubl e recordi ng | ayered optical recording nedium 50
[0057] s Refacede Bignal aréeasshaypaipabatuandedrin a middle area on each recording
or di ' of
er SRR B P O SRRt oy,
. shown, for exanple, in FIG 4, for the first tine, the
[0058F i rRIG. 7 i asblogfu;l:@@'amof@élta@pﬁqaﬁ.@g‘og&p@rﬁwg{reprodumng data on/from an

optlcaf %%erdmgr}ﬁéé 6 2REbHIng 3o 5F BRbbHiIRRA! dfake bﬂé@eﬁt%%hﬁ(brﬂ OReferring to
| ayer LO by test-recordi n%/test-repro

n
FIG. TOﬁvthw&pegqfusame&r%PoeS@eéﬁ'th AT Eh 96 O 1 i Ferops e drive 42,
showrl BFIGI N S@dresh 4Pafiud :hauaw:aomnm@ moByteno, hﬁ)opt&:ﬁthdaldgﬂ a laser

crver s SRR NGO o AP o ERSABGRR BB iR, 4 e
democﬂnﬂ@t@f 7, rgddt@yredulbtr 78hepdlée sintilerd %dand @ cortfollat §oThe apparatus
furthef QPlug%sean ?g’cgoq?r&ﬁ/rﬁarngg Fl? grirﬁlg)/n st%mnt%%ﬁ' mcﬁg%glnﬁ)hgé'bSOf a servo

conditicncsetteli hgiteaswalizagpn ocmsdmongetl@t% adiiery eenditigotsetiera apd a pulse
conditf®Dettei ch is defined in the | ead-out area 67 on the
recoralng layer L1, and then records reference signals
in reference si gnal area #1 %64) under  the OE“ rum,
[0059} e CHhecringlie Bt P spater gp oPHiea! Hise 5P iRadgd g apparatus. The
contrdI805 Bdntroieihe %ﬁﬁr@rapp%ﬁfs trine ddtw’ﬁb(ﬁlidteﬁm cbnRartd date tee recorded

on thea(ﬂ%%glgl{leése(f |g{oda|} 4 ﬁ?ﬁlé{é réﬁir Q@E[?C olgeét'/ %Bﬁtf‘iﬁ? &‘%pg#ee of laser by
followm@tdré‘tﬁterﬁﬁmmiﬂsmgzoﬁﬂdomﬁn ThkJasan dhivery 2airises a lededdisde based on a
S|gnaloqu§%.|? HPF\}ES REI%e Sé\fi&gollﬁlof% ﬁl\‘ecn n%}tlgal hegd '% ﬁbwﬁg thtengség&fag qecords

data dnEtbe) piicagdise po, omgenergteswdprtodmsmrmi fremchlasdr bepe reflected from
<Qr fd GtichNfisc 50 t t
e s G5 RSB 257y Ak bR MG Bt onerte
rqwm#&eamma#l (63). 10057] Reference S|gnal areas may al so
be arranged in a mddle area on each recording |ayer
{ooeoff ﬁﬁb%é tron&‘v‘faf ééﬂnﬂglsﬁ@ﬂubmgﬂaﬁatr’aaah @pe@ﬂ&:ngbfmeroet:cai head
ecordi ng ers. [0 is a ﬂ%¥%~|a r am of

71 baggfl eipp sioRBh AU FFOWetE% Pmphfg%f Féﬁw 6?3&929’?%” S5 Gopditions.
The aﬁﬁim&am drRsiineslh Bgnamslitpiifra@ané dptigl metadam amemduatmat 7®odifies

o Bl A S5 S Py oL 7 s

circuitone @nsetoa dighaloutpdit frg@ td@equalizer 75 into a binary signal. The data
demodulator 77 demodulates binary data output from the binary circuit 76.

[0061] The servo condition setter 1 sets the predetermined servo conditions in the servo
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shown in FIG 4. Such an apparatus includes a spindle

nmotor 70, an optical head 71, a laser driver 72, a

servo controller 73, an anplifier 74, an equalizer 75,

a binary circuit 76, a data denodulator 77, a data

nodul ator 78, a pulse controller 79, and a controller

5. The apparatus further includes a

recordi ng/ reproduci ng condition setting unit, which is

conprised of a servo condition setter 1, an

equal i zation condition setter 2, a binary condition

setter 3, and a pulse condition setter 4. [00591 The
controfipii Fitl| Bhenastuatization cenditiansseliar & pets peadetirvined eavalizatien gapditions in
the eqtugﬁzefﬁ?@a"l’ﬁé Hﬁ J&‘ﬁdltlSﬁ’ Qétfé? lal s a':’blﬁQr‘S}tshé& I%Vélh?th%"!ir\arrﬁcwcun 76.

at us. I'at or converts data t
The mdlée @%féttpn wifet lmét 6§ﬁtﬁ m preqi%temmﬁq RHige condidiens i tEEF aWa? controlier
79. The pulse controller 79 controls the pulse of |aser by
fol |l owi ng predeternined pulse conditions. The |aser

ooz 2B 2o 5B e85 Kbl 0 angeico

recordidg Hmam'ungaci:bﬁldgae @h edllmdtmafrisobilhdspreséat iavestion. hBe@pirigdaIFlG 8, in

oot Sl B i PSR e, e
as a dix® driye 0 cud2 rapownlimEEs. 4bdaen.arspinvie mptar @ QIOf tﬂlesil,SCSUWP totates the
opticaQSig? 66, tq%éi %PB&&HPt‘?eaﬁ"iqrbqlthe di Q@@@k }Bﬁiﬁfagé’r beam on the optical

control's focusing
disc 56 édemtifiention offormation pt the gptiepbdige 5¢,1wfb%{s'éd6%ﬁg%@ igjedpag-in area of

the offi Hélgiég c 40, gg’sﬁ&@n PRIxbnbRy infaby of pild eVYs ?&d out when the optical head

termned sérvo conditions.

Al acgﬁsﬁﬁ ﬁeégadamgr%gﬁ th%gpifﬁg{ dig¢ 5% Trppeoqgﬁglr%gp A @ggnnpla reproduce
signal Tifn 842t bedh reflec@adiohl 8 optiti® disE SqQUEREkafter, an amphfler 74 of the

characteristics of a reproduce si.
disc CRHaPTPITES theroprarics pigasy N caries 45 it yeE b tien
predefinineti eﬁbﬁlﬁ}aﬁ&ﬁccﬁﬂlﬂ!&? aAersel, odifles the requengy shayaciéristidhef the
dat a nmodul at,or. .77 _deno a ' . .
oIt B on iy A L FTCa 26 8 8 e i @nnetrBithommined binary
slice isvaeti fseset | copedrs thh enquiifiediirenesilhedp @ drovothe enddlize bfsintap binary

signal, H%{g?’e%h%ro ag C dﬂkgtﬁf 770t 'ctjheTé]gc aclén?o@lhla% 1h&PAbA/ Rdhal, and

Set erm ne equalization conditions in
then ttamemésg theel demdu%ed binary islonalrty a@@ﬁm qonisplles 8 obiheslisggdriye 4 The

sewo%ﬁl‘%lbér 3 g&ﬁrdlsef\’)gusmg{‘aﬂch%&l g@bﬁraﬁbﬁé/‘éﬂtﬁe dftical He¥ 71 based ona

e condition setter unit sets pr edet er m ned

mgnalmyt;gé freavibe emplikeri 74 Qyﬁglw%@e%ﬁmlwq $gvo qtgldml_om)geét]therem

Finalif; 58 idntifizaforf ih@nRRRIN of e SptikBIdi&IEE transmitted to a controller 5 of the
recordi ng/ reproduci ng data on/from an opti cal

Isqu'é%ordlng medi um according to an enbodi nent of the
present invention. Referring to FIG 8, in operation
[006331, Incdpefiioh @8] a piferencelsigrsal breadletlich is dfi naqbpatrwtmcaldisc 50, is

accesrsgg .oggr!‘.hnaq /rerfeergﬁgedéjl&rlla %re%%%z be Hr%blded in the recordable zone 54 of a lead-in
area 51 of the single recording layered optical recording medium 50, as shown in FIG. 5, or
alternatively, in a lead-in area 80 or a lead-out area 87 of the double recording layered optical
recording medium 50, as shown in FIG, 6. Moreover, such a reference signal area may also be
arranged in a middle area on each recording layer of an optical recording medium having one or
more recording layers. In the reference signal area, reference signals may have been recorded

under optimum recording conditions determined according to example embodiments of the
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as a disc drive 41 or 42, shown in FIG 4. Then, a
spindle notor 70 of the disc drive rotates the

optical disc 50, and then an optical head 71 of the
disc drive applies a | aser beamon the optical disc
50. ldentification information of the optical disc 50,
which is recorded in a lead-in area of the optica

di sc 50, as shown, for exanple, in FIG 5 or FIG 6,
is read out when the optical head 71 accesses the

| ead-in area of the optical disc 50. The optical head
71 obtains a reproduce signal froma | aser beam

presentdpyeation:dThe tsfarence SgaiscaRy by admy!t framdheteferance signal area in the
same AHERhif dstthe ibnfcati®infdtinatiortléfi the ogtital difd SBareht€ad out from the lead-in
reproduce signal, and an equalizer 75 of the disc
areéa. dqriver, in which predeternined equalization
conditions are set, nodifies the frequency
[0064F hawaet el rete:rem:e afgntbhaea srq:dcéésieeldthe dqousitip ©e trackingabperation of the
ovicoPh 1 bl Pt U Eaoetlb g oo o s g senc
controftedi ¥. | Tet reprodpesssipnal obmam@ti frbrrtmeﬂaser bepn réfleeted ﬂSm the optical disc
50 is aﬁgﬁfrgébg thgf’éngﬂﬁér 74 E&ﬁfﬂ i es ena, &%F&t&%ﬂ&dé’f'tﬁé Q%plﬂd%produce

he bl nary
signaltae mogdifigd §yihesequatized € Bgd whighdbe aweﬁaiewgl? ﬁﬁllla“?@iloé conditions are

set. ThE rnYd?ile:QfEH' l%'shl%utgc?‘t fRIm fﬂéeequlﬁz%r ¢ iV @nverRRl intDY Bifary signal by the
contr ol control s OCUS|n and trackin

binarygeviat§. éM’hGF thenredgieieingd piaary Siae Igyalaxen 1He bigagrgnal is

demo@iAtBY bind tHMIS HppAsPld thé esnttlely. f ol | owi ng ,
predet erm ned servo conditions set therein. Finally,

he id f l. di .
o005 "y A BETH OB TG Sl 01558 o 9o
the refetf68[sighal @pa patheorpti8d, disc G0efSpeeificalysthg santralieea detaimioes

wheth%?‘tpg?éﬂe%%ge ggnélgg or%Ebrﬁ@(]j mqhg?efér%ncé %ggﬂ%?éaasﬂ?ﬂe oﬁH&J‘ I'disc 50

erence
basedr@lca)bldamlsmnztﬁwpw tbereip I ead in area 51 of the single
recording | ayered optical recording nmedium 50, as

[0066§hQprﬁtagﬂ &4, ifno RferertletsRinartdrd @ddbrdddnn thd reRericd sijn@Parea on
out area 67 of the doubl; recordin

d-
the opfigg) Sfes FODEIcBIroleF & SEIeATAGS ARIT YT SSraingl g rRsWANS foretigns for the
opticaPdisdbO BP1eRt-rectidiy datd Bfctesnaea oh gfeaiptlaasleiascrmwrﬂbsmrrnas sets of

ed in ddl e area on each recordi ng | ayer of
recordﬁ}glrgB%dggpg P‘@?:d(;){i‘ %4Fng medi um havi ng one or nore
recording layers. In the reference signal area,
[0067] effnllenwing condjfierissprenigushenst obdesignatasidrydbel ideptifiggtion information of
the opﬂ&tﬂ d'i%tl,rgor ﬁ@glég 'cgr%lmr%@ﬁEL ?Praet ﬁr@gétgﬁrqn@cpﬁlﬂgéjé&ﬁltlbﬁs in the

I nent resent 1 nvention.
pulse p@ftmﬂern'&e asieptealosditiery sester A é&'@ tae pretetgrminae spr/p é?r&m@s in the

servo %br?ﬂfﬁler 7, af e'anIszﬁon @@Hﬁmﬂ?% Za.ﬁétstth@ pie‘é@!éhhlfn?@ @&uaﬂiﬁatlon

ormati'on o tical disc are read
conditiong in ba@apaiizenfeand [admm CWW”@E@”&?%? Hyechinagy ar?ﬁl‘eve' In the

binarydiedit & accessed, the focusing or tracking operation
: t he '

[0068] Test data, which is to be recorded in the test area on the optical disc 50, is output from
the controlier 5 and then is converted into a record signal by a modulator 78 of the disc drive.
Similar to the reference signal area, the test area may be provided in the same recordable zone

54 of a lead-in area 51 of the single recording layered optical recording medium 50, as shown in
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optical head 71 is controlled according to the
predeterm ned servo conditions set in the servo
controller 73. The reproduce signal obtained fromthe
| aser beamreflected fromthe optical disc 50 is
anplified by the anplifier 74, and the frequency
characteristics of the anplified reproduce signal are
nodi fied by the equalizer 75, in which the
predet erm ned equalization conditions are set. The
nodi fication result output fromthe equalizer 75 is
converted into a binary signal by the binary circuit
FIG. 5761 altennativelysimple ipa teddtie arearfdobrisi lead-guidrea @7 pthe doulde recording

Iayere%‘?%)tlféq I?%op H@ﬁéd%gﬁtﬁ'as sfow ﬁﬂ?@ué a}i’ﬁ‘éi'ew thd ?é’bo?dss%nal is

cont r ol . operati on
convertad lr&@ﬁﬂassr féyingsigeal éi"rartns% ew{@t nﬁ@qietw@’flreérc&rw eongijangset in the

pulse %rﬁrd'llgtcﬁf de Qasblndloﬂeh&l\feef@ Enet'ﬂ@ %Ils‘é'cﬁiﬂélldn@'s%alagél' d'lcfh% of the optical
I cal disc 50. Specifical the caontro

~ head EEP@% gdle lagRedndlg sgnal. réwee?@we@e@r’gﬁ e‘(v@saf@uu'f"@e 3pedigoking
operatuﬁhsteh@ cbﬁtfcfﬁé@ Bg %éédﬂibaéon&b@a’i TORetdrgs O4th irChk tebt SfeaXdh the optlca[

B AT T ML ) S

laser béen emiteddroetheilgiealiode ea tientest drea.opt i cal di sc 50, the
controller 5 determ nes optinum recordi ng/reproduci ng

[OOBngnﬂLédr@Jb%Fg%aF&?ain&oﬁ ’Met‘é o dé%?nh %B{l{hg%%éﬁh&%4

area on
Thereafien tbmaéregee@y@harapt@@@fmOrﬁmfﬁer%mltﬁa@ eennefduse sigingl ayp enodified by the

equai%@pﬁsﬂTrF Céf%\“"tﬁ@m%@ iAEtoh PESUItRIUE YD the 8§0ali®Er 75 is converted into a

_ es;gnate dentification information of
binaryosign aTheje%feermlﬁealeaei f dheinerysional i Baesrred bgéhescqnﬁe"er5 The

meas%@?ﬁéﬁé\%l %%rr‘ﬁélre%ﬂmﬂpé‘ HicdbRRfinkd réan%nc@V&lﬁ@ If the measured jitter
con servo condition setter

level giigtRst PSRRI ec P G PGP SPAOLAEd coBRTS, under which th test
data WedYeEstié@fepratiucéd ool the Rist erea care dietanained 2 ohmuid

T e e
condnﬁiﬂrﬁaewaﬁiaitm cbeditidnsi and bigary blicedevel efer saguentiagy clipQed]the test data

is rec?rﬁga Sg?ﬁ Ca s‘f gr aﬁooa Pﬁerrv%ﬁjgr ?‘ﬁ% b} c{ga?belsﬁﬁe%%u%ﬁe%h b

rom e controller
processed aré meatedtymwferme;uu ntlhﬂ aatt%r |¢‘€@d: of the desdalia sgijsfying the

prede[g??lme@tcgﬁd:g&sqg obt3fedi sC drive. Simlar to the

erence signal area, the test area nmay be prOV|ded
he sanme recordable zone 54 of a Ieag in ar

I n
(00701 \iRBoSRG B, FIRERTAAIRI APy FEAT BB EiToleEsp didqg) orea on the

opticalBidk BU’uﬁ@ar tﬁé oty rédardify Edriditiohs deternihé® maderatieh B4.
simply |n a lead-in area 60 or a | ead-out area 67 of

oo o B b B SOl 52 BRI T o e
disc drise, varidhvie co@grisanlt of tiee pdsecondition |satyersﬁ theadentchepndition setter 1, the
equal%ﬁ@én%&nﬁ%oﬁ&&t%? SAStERTLREH RNLGEN SRt 119BMRes®brdsNhe pulse
condition setter 4 sets optimum pulse conditions in the pulse controlier 79 with reference to the
optimum recording conditions, the servo condition setter 1 sets optimum servo conditions in the
servo controller 73 referencing the optimum recording conditions, the equalization conditions
setter 2 sets optimum equalization conditions in the equalizer 75 with reference to the optimum
recording conditions, the binary condition setter 3 sets an optimum binary siice level in the

binary circuit 76 with reference to the optimum recording conditions.
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pul se controller 79. A laser diode driver 72 of the
disc drive drives a | aser diode of the optical head
71 based on the | aser driving signal. The optical head
71 whose focusing and tracking operations are
controlled by the servo controller 73 records data in
the test area on the optical disc 50 in such a manner
that leaves a mark in the test area on the optica

disc 50 by focusing a |aser beamenmtted fromthe
Iaser di ode on the test area. [0069] A reproduce

gnal obtained fromthe test data is anplified by the
[0072hrrpﬂ%¢fﬁwe@rce gignals, ieheare e Pe rqaeeded ip igartayence signal area on the

optlcaFE'iQtE ?@ta% b%bpﬁorﬁ’fthet &ptrande sl bhEtheh QR QSNERe it Rtecaldsignal by
equal i zer 75. Thereafter

the m%watpr ESatThﬂﬁeaf@é e reserdsianat BGANYSedda A '?%5”‘7'59 pignal that

sahsfn@@fﬁéﬁfpﬁ?ﬂn‘lhﬁm% éondiibAaEst i thenlse cbhesIRa7d eTI'he fef¢rehéeesignals are
eve i par

prefergi b npldleoass At eLerg iy b S Ter ey SPEdIarea b ATada ggtern
HoweVér! for 8 spécﬁﬁiﬁm&pdiﬁenad:hrafr&émﬁanmbﬂme defreelvd moelaistioredf the
evel

. _
ampibie bF e rFieGEr SAURE DS SIRaNTT UALa® [Rd BB BictIRLIn e ererence
signaldagainsamiquaqeitdad/Foe pradple gd trondafse ofRE-h €1 -i’bgodlaat@a, the reference

sone§y 5 GRS (3 PRI SR/ o 57 00081 0,

pul se condltlons servo conditions, equalization
[0073R oniilespsiede diiver 57 Frepiisdhe ErleERRHIanalLNdBe (REsfENGA fignal area on

the od’heﬁr&%djo ik lgﬁcﬂ Salanfattfat b ek QGREM Gelthagalefercs sighg! drés by driving
area, and Jitter val ue ata i.s neasured.

the laqureiide S naRSBIear &1 PBTRAATP P L PR it || -
jitter level of the test data satisfying the
[0074Pr edeiperaibmee, wsendath isresorded obd aseneldta 4ré@301hel aptical disc 50 under
e ontBRET R o] S0 gD E of AL, oot
from thb @septataranea vedeTtbée ogfinven mnrowméltmmemnned in operation 84.
operation 84. [0071] Specifically, the optimm
'[ocwsgjecl?ar %‘F%RH gn gf Je'fé?@ﬁceasﬁgﬁma%ethrd Sutdh w&ldnl o $1at«é blf&dy been

Isc drive, which is co i sed of

recordng i thecgTrigraesignabarear the refergace gipals 2 SP‘i"PB‘fF’dst’t"f Hye reference

SIgnaI]areé hfid 1SHARE bp@hind ﬁe&ﬁ&ﬁgﬁémcmtt‘bﬁﬁltié’ns #radetehfined based on
binary condition setter 3. In other words, the pulse

the refespnfietSiBR'Sset t er 4 sets opti mum pul se conditions in
the pulse controller 79 with reference to the optinmm
[0076] eclhrabiengion 88 dht usersiata is eecedadin thenelier data asea ewrihepptical disc 50

undeé@é ?)@t?r@tﬁrlg rﬁr%c@rg gg{ %&dﬁ%ﬁg%feﬂﬂrﬁe& dcﬁd%?atloﬁ%ﬁv& aﬁt%ma'h@ét!/ &

num r ecor condi ti ons,
reprogupgd ffiorethis mlaercrtawanea@nsler theoptgnum r%m@ucam Gongiipns determmed in
opera?guglf,l zation conditions in the equalizer 75 with
'ef 8'ence to the opti mum recording conditions, the
bi nary condition setter 3 sets an o%glnun1b|na

[ ice
[0077] evés deseriberd fromithiopegoinge etPreseniiny tP@@@V%’H%%e‘%/‘B‘YPFPé"deS
sever@REEHHiDeE BERRidh BBtAEGA dédor@Rgireploucing conditions of an optical recording

medium are determined in advance so as to reduce the amount of time required by an
apparatus for recording/reproducing data on/from an optical recording medium, such as a disc
drive, to record/reproduce data on/from such an optical recording medium. Once reference

signals are recorded in a predetermined portion of a lead-in or lead-out area or a middle area of
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[0072) Reference signals, which are to be recorded in
the reference signal area on the optical disc 50, are
output fromthe controller 5, and then are converted
into a record signal by the nodulator 78. Thereafter,
the record signal is converted into a |aser driving
signal that satisfies the optinmm pulse conditions
set in the pulse controller 79. The reference signals
are preferably, but not necessarily, recorded in the
reference signal area in a random pattern. However,
for a specific purpose, such as neasurenent of the
an opiiteyreserdirfy medlumavhemthefoptient recarding madiemds loagled in a disc drive for the
first tlr'hgf |?f53"3§£p|:0§bl9[%qg %urcklp %efe%ﬁ@%ﬁﬁrﬁuﬁ' @E@Hﬁgﬁﬁb{'aé\.’lcﬁ% dRditions for

e reference ignal area 1 n a unique
the op@g@ltrmqﬁdlng:medmmﬂr@n wltﬁogtﬁge Bercttosddifippally perform optimum power
contr I"'J))elt M82ovdr & ehah Blei36E of @batdakifig ABM fRfn fh%Qﬁih&ﬂ fedoding
e reference S|gnal area onl% u5|n 2T and %%87
medl. 145 aiso gBte &t PRI S alzelpHESt Qb P BHea L Rrolp mﬁm
focusihg cbitfol baSES B8 réfe@nod sighaif revdrdedivd the bptial redbrsingTedium.
in such a manner that |eaves a mark in t he ref erence

by .d h
oo e Aol Lo B
embodip@ntst of tire @ésent Fwentitat & wilkbe wmrsje@:l bmthasms@lieddam art and as
techn&[)@?deg;é (E;)Q %a‘? LRl cndh % and. nhﬁel%ﬁ{atloﬁ Ry BB 484 Mnd equwalents may

conditions term eralon8
be sulpgtitusedfor elemaynts therepbyithowtidenartinor o tf‘r?esmg and gare C&Ff@apfesent

mvent'iH?\d %aﬁynﬁod?ﬁga'tlmgzﬁ‘?ﬁé RAUE 'td‘ﬁdéb@ﬂ'@'téédhﬂ?s@ﬂlﬁrﬂi’bsﬁﬂﬂmbéhtmn toa

pef atron 84 I n gperation

partlcgliag%.lﬂgort mtbp%ﬁ?mrwgd‘ﬁé? Hhe sorPg thereel hg%e’i?l"fpgea&i}‘% EQputer

readabRGREHE Gubilad BIB-raf (BT)RRRS of h@B@JapI&ib data dtd‘r&gé eé\mcreenmey be utilized,
nal s are, reproduced fromthe reference

si g
as long s oo SRS AFR G TR PG B P U BAGIETIGP condtons. I
additie® RUER fefrendy Sgritd enbevedoriad moanyniesighated efesr @frmoeptical recording

. Si | s. .
e RS S RS T e R T e
middiel tadaaroftahe:ptnq:aj revordingemedidinn Gimiartyi the 613 d@t kg iMnierdented as a
chips%qw%r LRy f| §ré oPJIteﬁ"atn@%Jg %tée\éﬁ}a‘l’ or ép%maf B OSHICREh Juf? Programmied

LEGE) I'mum r epr.oduci ng
to perfoomdhe n@ﬁmda@sdﬁmrw@d wiith refew@p%ltq - é?nd fU@ﬁ?]AcAgrdmgly, itis
mtenc%??/ﬁl'&e?&g lfnﬁﬁﬁé b%eﬁﬂﬁ%ﬂbﬁ‘ Hot Hehf?m%9§ ﬁ@vdnﬁN@@iénﬂﬂe

ntageous rovides several techniques in 4}
embogianiadFHasse Ot HeFtFRSpRTGERT YGRSy IOF VBT GRoos et fligp witin
thes&%@%\fﬁb%peﬁ%'mére determ ned in advance so as to

reduce the amount of time required by an apparatus

for recording/reproducing data on/from an optica

recordi ng nedium such as a disc drive, to

record/ reproduce data on/from such an opti cal

recordi ng medium Once reference signals are recorded

in a predeterm ned portion of a |lead-in or |ead-out

area or a mddle area of
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18 an optical recording nmedium when the optica

recording nediumis loaded in a disc drive for the

first time, it;is now possible to quickly determ ne

opti mum recordi ng/ reproduci ng conditions for the

optical recording nediumlater on without the need to

addi tionally perform opti num power control (OPC).

Mor eover, even in the case of reproducing data from

the optical recording nedium it is also possible to

perform equal i zati on gain or frequency control or

opti mum focusing control based on the reference
CLAIMBgnal s recorded on the optical recordi ng medi um

[00781 Wiile there have been illustrated and descri bed

wHéet [gralaigfds dered to be exanple enbodi ments of the

Pk esenfn oBli@iNtdcBRing hediliinl coRfprisinger st ood by those

skilled in the art and as technol ogy devel ops that

véfdﬁt?t@'e%i?gﬁges and nodi fication may be nmade, and

equifeained knalBiyea, rewhidh séferfetitesighals ael reomdéd badearapadptimum
recor rll%gcgﬁlﬁtlogg ﬁ%rgtﬁ{elp%ﬁi] OrromengJSF Ircrtillnt Iag%dsl?cﬁ'\ oea[t)é)f)n!{‘rgr% tPe data area
of theaptig! rédoedingemetiumgs of the pr esent invention to a

particul ar situation w thout departing fromthe scope

t hereof. For exanple, other conputer readable nedia,

sdch aShebpticabrecerBIinD)metive @s slaimed dairmphyhereiathe reference signals

; as |long as

satlsﬁﬂ)'%a?tgﬁgﬂgzFgﬁgu%%ggggﬁédgggﬁﬁ%er eon to reflect

opti mum recording conditions. In addition, such

r gf er enge oshANRLSrdfMdMm&Wurh 88 Rl blﬁlmﬂmﬂm&@h tiadetsience S|gnals
area of an optical recording medium including, but

satisfy, predetermipediites condiign®det er m ned portion of a lead-in
' or |l ead-out area or a m ddI e area of an opti cal

%gor %H%@Pjﬁcg %g(])rd%mﬂ %xg \?f (ﬂg? m@%r%?‘%P the reference signal
area |alatrahgwm webmrdaalegameroab lezrd-is jpeza @rla Ipad-paisarea. corgitherside of the
roarg .t he nethods as described with
data Ef%? ‘er encegtica '%F%%rn? %18(3'5% G 8. Accordingly, it is
i ntended, therefore, that the present invention not be

ligm t e‘?’hé gﬁﬁéé?re\é&rdh%%ecﬁm%rc%lmm%ltﬁelnhﬁﬂ@l' S6th VRt

but that t resent 1 nvention 1 ncludes al
eﬂb@grm@rﬁ@cwdingulwrw thin the scope of the appended

ClaRkFEh thd FefetehbdBighhiated a@ﬂaﬁgéﬂi‘& &&ch of theﬂﬂéc@ﬂtdgqégiers and the

recordi ng nmedi um conpri.s

rferdngs SHEHE araiegRARY i BB reTPIMURPIaRe PELYbTAEd o RifTgrardippdovers
based 6 85N BRBRIndEbARIbhsUERermined for a corresponding recording layer.

6. The optical recording medium as claimed in claim 1, wherein the reference
signals are recorded on the optical recording medium by an apparatus for recording/reproducing

data on/from an optical recording medium, in which the optical recording medium is loaded for

the first time.
7. A method of recording data on an optical recording medium, comprising:

recording reference signals in a recordable area of the optical recording medium based

on optimum recording conditions determined for optimally recording/reproducing data on/from
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recording conditions determ ned for optimally
recordi ng/ reproduci ng data on/fromthe data area of
the optical recording nedium 2. The optical recording
medi um as clained claim1, wherein the reference
signals satisfy predeterm ned anplitude nodul ati on
conditions. 3. The optical recordi ng nedium as cl ai ned
claim1, wherein the reference signals satisfy
predetermned jitter conditions. 4. The optica
recording nediumas clainmed claim1l1, wherein the
reference signal area is arranged in a recordable

the opdicdseqirdiag nedwii.n area or a | ead-out area, on either
side of the data area, on the optical recording

medium 5. The optical recording nmediumas claimed in
cBai m The mgthor ap clabmgt ingiaiy: 7. whReIn duriRg bereeasding Agthe reference

signalb AK€ Fe?ereﬂé@ﬁ:ﬁhéls theny Jﬁé@ét@rﬂﬂﬁetﬁérﬁﬂﬁudeﬂh@&létﬁan&fohéaﬂ@@ﬁ
on each e recording |layers, and the reference

signals are recorded in the reference signal area on

egch thé ﬁh@tﬁbg Qe lcim@d Inayehs, \nﬂhaﬁé&d dQﬂnngbirmUnilgg of the reference
__recor conditi ons determ.ned. correspondi ng
signalf S relpaor S SHEAIECGRTTES ML EORIRRG ned: um ac

claimed in claim1, wherein the reference signals are

E@g{ g d%r%gg]tp rag &?tr'rhlcng /cr!azr“é% Gg%ﬂﬁ%ﬂ hg¥e$o't?dmgl;nof the reference

signalsphe oeﬂd_erenea:sxgnhl agparedeﬁnﬂd A rmmﬂrbiq area @pmlemﬂ-m area or a lead-out
area, é@%ﬁ%}g 's@g B Uty rbef‘ dnQREEichaPrecoldMy thédigh. time. 7. A

recordi ng data on an optica recordlng
medi um conprising: recording reference signals in a

recor datl &8s %fauﬁ ARt CR WhE RS Hgflﬁtﬁthﬁﬁé’édﬂﬁfh@ 86186 reference

on optinmumrecord % condi tions deternm ned
signalgf ihadplial Fesepting rﬁg P@pﬁoawm@peo%ﬁraorsrﬁ??%m lnyorspfpe reference

signal@Bkd l%@brdé@ GAREENS tﬁ@ fHcdidingBayelh Bagrt droshtiatunt feabitety donditions
claim?7, wherein, duri ng he recordi ng of the

deterrp@g:%péﬁé@rregq@ﬂgpgecqrﬁg Plerence signals satisfy

pr edet erm ned anplitude nodul ati on conditions. 9. The

ng% or d| m&kh%lfj %g%laﬁ%ci i ncéaémYT wﬂ@:%?nei}hg ’r%fg}é%é] glpﬁgg are recorded on

srgnal's
the o;ﬁlb@jnad:cfsdlsgmeslﬁryn by adegeratusited rqqotctlrwfre@md@p-ng data.ondfgom an optical

recordT@cmgglhmo o\?l'ﬁ%lﬁ g gﬁ&l Fdkofdir Fbdiu V@ﬁfa@é@for?\%f BB the

erence S|gna he re ence
appargiugnal area is defined in a recordable area of a
. lead-in area or a |ead-out

13. A method of recording/reproducing data on/from an optical recording medium,
comprising:

reading reference signals from a reference signal area defined on an optical recording
medium, the reference signals being recorded in the reference signal area based on optimum
recording conditions determined for optimaily recording/reproducing data on/from the optical
recording medium;

determining the optimum recording/reproducing conditions for the optimum recording
medium based on the read reference signals; and '

recording/reproducing data on/from the optical recording medium under the determined

optimum recording/reproducing conditions.
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area, on either side of a data area, on the optica
recordi ng nmedium 11. The nmethod as clained in claim
7, wherein, during the recording of the reference
signals, if the optical recordi ng nedi um conprises one
or nore recording |ayers, the reference signals are
recorded on each of the recording | ayers based on
opti mum recordi ng conditions determned for a
correspondi ng recording layer. 12. The nethod as
claimed in claim7, wherein the reference signals are
recorded on the optical recording nediumby an
apparatus for recording/reproducing data on/from an

ORI Cafhe ﬁw%ﬂ’%ﬁ%'srb@hlrﬂgéjln%lm' 13, Wﬂbr‘éhw thige @gﬂk’b%hordlnﬁ medium
recording mediumis | oaded for e first tineint

COMPESHS ANGO §10ra BoomlingdyRsg tod r%f%"eaﬁﬁ'wﬂsr ¥ eAUEPRG t@larenoe signal
area dRhEd OiTbAh Tkd ARbrdirROAY, HRtIMBA reBdrdingPERbHSdiniDsonditions for

readi ng reference nals froma, reference.si na
cach gfdhe PRI HFTD B1R QLI RRERATPR G A SO T ey B @
correékf)abgdlgé fedoriimplayeacaidieda Idsrreqtd”l&ed/&bafden@:ecaﬁfrgnaslaclabéme recording
ased, on timum .recording condi.tions.determn
vers B REH R Ry HPUE P PRt SRS P R R figho Bboraing
layer.opti cal- recording nmedi um determ ning the optinmm
recordi ng/ reproduci ng conditions for the optimum
recordi ng nedium based on the read reference signals;
ahdl r edoredhorhefregnrdineltaprepusingdiatagi/irgmaniostiend reqesding medium,
compfi ﬁfrdlng medi um under the determned optinmum

recordlng/refrodu0|ng conditions. 21 14. The nethod as
cPeterraining whether rfargncaignals Are rPeoragringyiefeselloeriang afied grranged

on an¥Bfédl R cofdMPibkaiem; one or nDre recording layers, the
reference_s ﬂgnals gﬁe re fronla ef erenc naI

A SR TefRer e g eS| FE% MBI i
recordi :Q}?@bﬁBdHGhé Qﬁlﬁdﬁﬁhﬂﬁlchﬂan@tmd ifdri dpﬂmgﬁpregoﬂ&@hemfodudfimg data onffrom
et ernine ase
the ontfg et aTPERIR. PHoGRI e a AR Al oo db B bR oE Hial area
and | ayer, and data is recorded/reproduced on/from each of

tge%gingl [ d' r%ncé 3 r%ﬁssfr&ﬂ retfé?gné%%éﬂgljﬁ?ea determinin (J'ne optimum

rodu con Ions f e corresp
recormlmj@pmdugmglcawmonsj@' the\omh@gorgfng medium based on the reference

mgnalg e&rf&lr %Fﬁg{nﬁeﬁre%fﬁdgr%tgﬁ@?ﬁ%é bMBaff2 cORiINgGRédium under the
determmed optlmgm record:nglreproducmg congltlons if the reference signals are recorded in

the reference signal area.

16. An apparatus for recording data on an optical recording medium, comprising:

a writer which records data on the optical recording medium; and

a controller which controls the writer to record reference signals in a recordable area of
the optical recording medium under optimum recording conditions determined for optimally

recording/reproducing data on/from the optical recording medium.
17. The apparatus as claimed in claim 16, wherein the controller controls the writer to

record the reference signals satisfying predetermined amplitude modulation conditions in the

recordable area of the optical recording medium.
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determ ni ng whet her reference signals are recorded in

a reference signal area arranged on an optica

recordi ng medium recording reference signals in the

ref erence signal area under optinmm

recordi ng/ reproduci ng conditions determ ned for

optimally recordi ng/reproduci ng data on/from the

optical recording nedium if no reference signals are

recorded in the reference signal area; and reading

the reference signals fromthe reference signal area,

determ ning the opti num recording/reproducing

conditions for the optical recording medi um based on

th ? r eﬁ'ﬁr{ ﬁ@%‘?at%ébgpgiln%d ﬁgﬂlnﬁ ?@Q/U ré]ﬁltﬂeedynﬂ'gﬂé?'cﬂﬁr&@fh@ writer to

from recor I um under
recorcufba eefaiancel S@D@'F ﬁaii'ﬁfxr"m:l@ﬂed@tﬁgvl'ﬂ%ﬂtéﬁﬂ G@F%Of@d'h thet "egRidable area of
theoﬁélqgﬁx&ﬁéﬁﬁﬁﬂﬁg signals are recorded in the
et erence signal area. 16. An apparatus for recording
data on an optical recording nmedium conprising: a

wigter TM\Q& r&t8€ 8¢ eainfkatia ci@rﬂn b aviepdih @l coneerdbmep!s the writer to
medi um a controlle ch cont r ol

e witer t .
recorq B 59181anEF SIOBRIE &1 3[R a0 S BRI B PP ures Snelfler sde of
a dateOftbh CRdfiné @60 thHai opfcarestiondimgimadiumopt i mum r ecor di ng

conditions determned for optimally

recordi ng/ reproduci ng data on/fromthe optical

r egor dirhgapmdatusras diZimebhe clapp a6 avheseingf thieaptieal réagrding medium is
compn:?s!e% orpgég rb(rj}@({&ﬁer l%'c&f:lh'upqe}?%@ttl{eo\lhdgfréllé;fgt%lﬁié ﬁetﬂﬁe%'ré&frd the
referepceesighals on pach efithe retcgwgd@mms HRdes PPHH U f@‘FQiﬁ'QQ canditipns

f al recording nmedium 22

deter @@’Er‘ﬁg"’b‘lé’grﬁgé‘g{ah@ rgé&gpg%g in claim16, wherein the

controller controls the witer to record the

referepg %p&grgpuglf& rg@,ﬁ.ﬁ@ﬁé;{ﬁ&j&m@dﬁtﬁﬁm@ﬁ Ghnjdptit# Fecording

conditions in the recordable area of the optica
med“Wbé@F@ﬂﬁﬁgnedlun1 19. The apparatus as clained in

Ch3k4BetGuitaMipit @hith réwrasmapiodlicesr datnot/froinghé bpticat ietending

to record the reference signals in a recordabl e area
mediy®: a0d| ead-in or | ead-out area, on either side of a

datcantadlleawhidbconteds tha rédderfopter onit tor reed referegcaeidnalsfrom a

The [

recordable 21g PLAB s TerBRu AER, IR A T RcBidharisbroducing
condiamsdortoe optmahgpcmiy‘@rmed"um daseshen ielread elriencs onalfe and to
recor%ghoﬁ%lf:% gatl‘éeo?uﬁfo‘#n {hlégagtléaﬁ' t&RISE meRRA e PheRREIMHed IdpBmuUm

ayers under optinum recording conditions
recording/reproducing conditions.

22.  The apparatus as claimed in claim 21, wherein, if the optical recording medium is
comprised of one or more recording layers, the controller controls the readerfwriter unit to read
the reference signals from a reference signal area arranged on each of the recording layers, to
determine optimum recording/reproducing conditions determined for a corresponding recording
layer, and to record/reproduce data on/from the corresponding recording layer under the

determined optimum recording/reproducing conditions.

23.  An apparatus for recording/reproducing data on/from an optical recording
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determ ned for a correspondi ng recording layer. 21. An
apparatus for recording/reproducing data on/from an
optical recording nmedium conprising: a reader/witer
uni t whi ch records/reproduces data on/fromthe optica
recording nedium and a controller which controls the
reader/writer unit to read reference signals froma
recordabl e area of the optical recording nmedium to
det erm.ne opti mum recordi ng/ reproduci ng conditions
for the optical recording nedi um based on the read
reference signals, and to record/reproduce data
mediupn /cPMersindie optical recordi ng nedi um under the
d&?e%fd@f/ﬂzﬁf& QR AR YedoREREfloB GédsaiREPEWR6M InE Oftiial leBtiding
he apparatus as clainmed in claim21, wherein, if
medmﬂhé”éptlcal recording mediumis conprised of one or

ngy ESnth?I@@Wﬁ'llcﬂ Geﬂeﬁﬁlﬂééi whéther refnéicel sighialscnatéobdedtiha reference
reader/writer upit to read .the reference signals from

signal greadefingfl 08 28i90HSA! rePENePPAHGed on each of the
I @Reremh thg cblﬁy(ﬂlésc.orhmls thi@teadan/wﬂeolpmll torumgord the reference signals in

the fe%é?qﬁégiﬁ%%(ﬁfﬁ up %J'CI ﬁ;ng ? r&fn?ﬁgprgcgfcﬁ{ﬁo%ﬁﬁioﬂgﬁetgrm|ned for the
optical mcorrddigrre@dlmdun': B8O elssiexancngmaisranehecarmd ndhe refenagce signal area, and

determifigth % o%ﬂmuﬁyr%ﬁ Fﬁgﬁé bl f&%@ftﬂh@%ﬁj tr%oédtleé{%cordmg medlum

recor ['reproduci n con apparatus fo
basedrarctbe mfﬁr@np@plg@@la sgadpudifiem tbwqfersn@eaﬁgra?é?re@aﬁnd

mﬁﬁ&(eﬁ‘i tHe cgﬁrd?gpédh%lsqmaﬁér‘/\ﬂﬂer éhltr t@%’&fr@ﬁwﬂr&ﬁfce dBfaton/from
records/reproduces data on/fromthe OE_II C

the optigalseenrdigs Mediinuurdes fite deterayRadaptiBlmseer e g condtions,

if refeddneb E@halé%fr@re%eﬂedﬁ BB XferentSsippMQksed in a reference
signall area defined on an optical recording medi um

wherein the controller controls the reader/witer unit
t 041 eCORéImiehdrae ot rﬁéd:th cdigriadl whéin thé esferefior sign area is provided

in onei(ig%gp:[]q %{égﬁ gl?(g? Eﬂ ﬁ o %?a%r%ﬁ&éad at%gc(\éres%eogf%c%aﬂg area, on the optical

t1cal recor
recordifmetium.f no reference signals are recorded in the
reference signal area, and deternines the optinmm
recordi ng/ reproduci ng conditions for the optical
r @6.or diThg medwidian claimee i eaim: e wherei Ba cefersngp slogalp gegrecorded

in the%{"é eInE? g?ghgiearézﬁne({n%rb@g rahBRPatRiCand 2 QRiqUd B&tRIrA, dabiSfying

controls the reader/witer unjit to
predetqgmmed /ampdﬁt.@lg ueadulptien cenlitiong gnd/or predetermined jitter conditions.

26. The method as claimed in claim 13, wherein the optimum recording/reproducing
conditions for the optical recording medium are obtained by test recording test data in a test

area on the optical recording medium under a set of recording/reproducing conditions.

27. The method as claimed in claim 15, wherein the reference signal area is provided
in one of a lead-in area and a lead-out area arranged at either side of a data area, on the optical

recording medium.

28.  The method as claimed in claim 27, wherein the reference signals are recorded

in the reference signal area in one of a random pattern and a unique pattern, satisfying
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the optical recording nmedi um under the determn ned
opti mum recordi ng/ reproduci ng conditions, if
reference signals are recorded in the reference signa
area. 24. The nmethod as clainmed in claim13, wherein
the reference signal area is provided in one of a
| ead-in area and a | ead-out area arranged at either
side of a data area, on the optical recording nedi um
25. The nethod as clainmed in claim24, wherein the
reference signals are recorded in the reference
signal area in one of ‘a randoanattern and a uniqu
predefeamined mmpdide stagutegion perstifione @RT/ABRredagIMinge tter conditions.
nmodul ation conditions and/or predetern ned Jltter
conditions. 26. The nethod as clainmed in claim]l
wR8r ei hhe methadiasiAained BuRlaimnp: WaTelH i drgferersh aignﬁ'aﬁée recorded

in thefréiféreheé s@ﬁélla@é’é tHhee§ntlind gecﬁﬁﬂigmbmacuﬁ@bmd”tmsw th@slbtlcal

record test data.in
recordigBpARRP reRIATFR WA apocdie el ER b e PR P din g recording
mediud® 06l &riaQsRs of r%ZordFﬁbRe;ffeﬁLiw@ amditibad, efbré theabf@renca Signals are

@ ﬁ1 %e r ef erence signal area is provided 1in one
recorqse 1 eds r?r}?eﬂgé‘g YR? a ead-out area arranged at

either side of a data area, on the optical recording

MRE! UM Bopablifs g@&?%ﬁﬁ Fht BB fhdrBinthétdRredos YRS Sied is

t R& ref &F EREES Si are record

provided gmaie ofr elgad-in ane aod adeadapid @ragrItaneeH abeithenside pta data area, on
t ing 24 predetermnined anplitude

the opﬁn%%!u?g%?filgﬁﬂiégﬁgn?/“ ons and/or predetermned jitter

conditions. 29. The nethod as clained in claim15,

WBET € ftne hpdt@us 88 RSN Tl B0 SwRErEintes RFstafke dighdidigre
reference signal area, the o

recordeb e TR BIELARG LR BT BRerRanbaeTigyg pattem. saisting

predetc@iedianthiittRidimuBuaition ebiditione dnbipr preséterrained fittergohditidns.
data in a test area on the optical recording nedium -
under a set of recording/reproducing conditions,
beﬁ or eThé appsaaétes es clinsédgnalaim &8 ewhereinoif de ceferenchsignals are

recor e] ﬁ &rqeeg%?eré\?','c%n ilqnﬁia% %Q thg gcént;m& Mfs%éj Féraﬂﬁvrﬁéﬂb gﬁgld Jbtlmum

rence si
recorgingkeipaetiicing conditiarts far the authahreap@wgan@ﬁ"am dateshipeorgingdest data in

a testaaﬁ'c%aa fﬁgr tict rdd3fin r@‘n@ﬁlufﬁfur@egé‘%& RTERrdifGreptdMicing conditions,

cordi ng dium . The apparatus as cl ai ned
befor¢ recerdargﬁws oefewn@ aiprple Hehe eqferearr 894! A @ 1P gptical recording
medidngcorded in the reference signal area in one of a
random pattern and a unique pattern, satisfying
predet erm ned anplitude nodul ati on conditions and/ or
prgdet argybarhdriotrhing rédndlhg/feppaiucing to/from a storage medium having a

data area and a reference signal area comprising:

a disc drive arranged to determine whether reference signals are recorded in the
reference signal area defined on the storage medium, and, if the reference signals are recorded
in the reference signal area, determine optimum recording/reproducing conditions based on the
reference signals and then record/reproduce data on/from the data area on the étorage medium
under determined optimum recording/reproducing conditions.

34. The system as claimed in claim 33, wherein, if the reference signals are not
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32. The apparatus as clained in claim23, wherein, if
no reference signals are recorded in the reference
signal area, the controller controls the read/witer
to obtain optimum recording/reproduci ng conditions
for the optical recording nedium via test recording
test data in a test area on the optical recording
medi um under a set of recording/reproducing
conditions, before recording the reference signals in
the reference signal area on the optical recording
medi um 33. A system perform ng recordi ng/ reproduci ng
recorded/inf therreterencesigel areal efined2nithe staracgdnedivp e disy dgve Is further

arrandeﬁftg B@l’éﬁ'ﬁlné I BRALMaEERd mﬁ/mfrbélcﬁ'@ coﬁd:ﬂbr%%ﬂéét"r@cordmg test data in a
det erm ne whet her reference Zana S

are
test area @prieR EPlicAl RYINGARGHNR ¢BdeiagIeA Pf EerRiingEPPTRELCRthCqnddions, and

to rec&{:l%@%c%%'nﬂlmm ﬂﬁdefel‘efncb RRnbeired ener @itlw&b&r@hg medium under
recorded in the reference SI na

deterrgiped ﬂeﬁwmé%qoaqhﬂsajmpéqﬂuswa&mﬂ l5r it T iR EPBuging deta
on/fro&h& 48faGLes biY el foratié mieBiam. r ecor d/ r epr oduce dat a
on/fromthe data area on the storage medi um under
det erm ned opti mum recordi ng/ reproduci ng condi tions.
385. Th'Ehemﬁsteemasiamhéai imethimn 33 cWviherein3i3g reférencsi signal areptiwprovided
r r
inonel T arEh 7 o< Atk SMApGE AR ik b1 BEGRHRI G he
Storagérm@dlums further arranged to determ ne opti num
recordi ng/ reproduci ng conditions by test recording
test data in a test area on the optical recordin

786 un U eksHern 2 €l I 6B6T 4P )BT e Signals are recorded in

the reﬁe ts'id?fé?areéﬂ'goné & 4 2RQsH ﬁé@érﬁ R e &infjug PHattemi ﬂattsﬂﬁhg
rence signal area on_t

tlcal reco

oredeiarmibed 2ol BERTIRSUAIRE PHGHHCPS E00 BF WEPERT DT Gonatns.
conditions, prior to recording/reproduci ng data
on/fron1the data area on the storage nedium 35. The
systemas clainmed in claim33, wherein the reference
signal area is provided in one of alead-in area and
a |l ead-out area arranged at either side of the data
area, on the storage nmedium 36. The system as
claimed in claim33, wherein the reference signals are
recorded in the reference signal area in one of a
random pattern and a uni que pattern, satisfying
predet erm ned anplitude nodul ati on conditions and/ or
predetermned jitter conditions. 26 :
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