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MULTI - LAYER OPTI CAL RECORDI NG MEDI UM W TH DI FFERENT
USER DATA WOBBLES AND LEAD OUT WOBBLES 5 BACKGROUND
OF THE INVENTION 1. Field of the Invention The present

MULSTHLAYER GRTICAL RETORDINGAVEDION WITH mmm%m
nore part mu*mdeBLEsaNNm_EABI oumﬁbﬁa di um

havi ng wobbl es forned on at | east one ateral surface
of grooves of a user data area and grooves of a
| ead-out 10 area, and configured such that wobble
characteristics are made different between the user
data area and the | ead-out area. 2. Description of the
5 2l VA HedhiME] t i cal recording nedia are
wi del y enpl oyed as i nformatl on recording nedia for an
opt1.cBlelgpptirgpindentiare f or recordi ng/ reproduci ng 15
i nformati on. The optical recording nedia are
cl asdihe présent iovertiah mﬁtyesﬂarmrqptloemmhngwmdludi 20d more

parliciiyab e PrlsebreR NG anadif favins HBblesiompeO et last
oné%@é\%i Sufhce\bf ér’oﬁges f éils%g da?d”greraeé}% gﬂ)dv@E‘Hf BAkhQdut

can be sub-divid into a digital vers
aredj god canﬁ@rredeswbébamabblge qhavastedsficsdireomadel different
di git ergatile dis vvrltale(DVD 20 RW di sc.
petive®h i LiSE IR oRR I LB s Shown (1 FI G 1,
there is a lead-in area 10 in which read only data,

such BsserirtionsoiAbe RelaigehAi track |ayers on a

readabl e plane or illegal copy preventing informatjon,

i s reg&enetl. epticabrec 4 rapdia are widelyaroployed asdafogmation
reo e B P T B3R sl Yo et BpfociRing
infarmfatioma Tiheno ptical Bnordiad . médiai ard ict=gtsifibdointcargaar o nlgmEgory
R Erieert g (GPRband HaVeseriles 1VRssgeoagingso
mfdrﬁla%hfreé@dﬁr@a%ﬁhd'tg FaR#epra DYDY @ugé‘élaPQbFertff%ﬁﬁ{d Rbasing

marks 27 along a predetermned track

and egasling téormatonatambe guhulivded inte s digiiak vaspatile aisc-randem

oot HERADHYRAMIbist-a] § GBI el Prctetule VD

RWphdisd.cal pits 15, which is read only data, are forned
thereon. Here, the |lead-out area 30 perfornms various

f t . F | h d t d
une !h%ﬂcs:h a B\r/D%ﬂRTOI? Dvb-ﬁw %?sc gg shg\rzv(re\a}n :i:nggll ’a trhe?e is a

lead-in area 10 in which read only data, such as disc size, number of track layers

on a readable plane or illegal copy preventing information, is recorded, a user
data area 20 in which user data can be repeatedly read and/or written, and a

lead-out area 30 in which other disc-related information is recorded.

As indicated by a portion “C” of FIG. 1, there are grooves 23 and lands
25 alternatively formed in the user data area 20, so as to perform recording
and/or reproducing information marks 27 along a predetermined track. In FIG. 1,
reference numeral 40 denotes a reproduction beam. From enlérged portions of
the lead-in area 10 (“A”) and the lead-out area 30 (“B"), it is confirmed that
physical pits 15, which is read only data, are formed thereon. Here, the lead-out

area 30 performs various functions. For example, the [ead-out area 30 guards

1



10

15

20

25

30

1 an optical pickup so as not to deviate froma user
data area while the optical pickup perforns
recordi ng/ reproduction. In particular, as shown in
aRlo@tical picku@sdasl ndtayelewatﬁ froal a ueendatargyea wardieutine optical
.i@vi ng.a fi rst ecordl ag LO and a second
PGPSt %6131@98 NG/TeRro ‘Eﬂﬂ%y te track paths, the
| ead-out area 30 allows an optical pickup to keep

per f OlﬂTbé‘r@ichFa@% SV I PG, Imwalmﬁraybw BBhé‘& réaemuﬁ@e

outernost circunference of the first |ayer
mexdiuvey hwdng aifirstueterding yef LOmndse secend egc@rdmg Iweﬂwuof

orkBEE bR el My Babr SE B Prayiar BRREH bRokpT6 Keep

pe@ﬂormm?g‘ ®ASOSE dafing heflayeitium@ayy flbmahe @Xﬁémﬁcﬁttc@rchhﬂerence
er 10 circunference thereof, and then fromth

of éhu:t first lavier LQrte the outesmosh sirgupaignce ef:ﬂsueoﬁa'?@nrialwr i without
deés%\}:hg efrdrﬂ L 1r5bk ngﬁse B G S et?é(:é(s' aﬂ?%eﬁﬁghﬂélﬂ}’%d ressed

an area serving 4as a area var

frome thee mhlneg circummferenep bf)thecﬁrsbmcmm:hg mydr L9 teetheriter
In case_of a dual -| c havi n

.l ayer.
C'rsld%g%mﬂsetﬂﬂ%r@e Faben drom euf@.regcw@ Bae&iﬂmejsecond
rePSra B rL 1 iétl'f@ﬁhepleréd}ﬁfe?éﬁ@é tHeré&unt erences of the

|rst and second recording |ayers. However, in case
of a rewitable optical recording nmedi um bot h pits
and  §r adlueslaygn RédMlisel aareafserengias alead-oit afealvaries

ads 80 SO B, BY el St 5 3 B B
ROM @itc haomg%ms:téamk paths] @ midtle aesd b supaphtetipprovided at
ot her words, when recording js. perforned 20 on

t he
eagh e PHE%rQﬂ‘CH@f‘PWS?'S o e et 854 aprend regardBgcavers.
H n' BA&Y gf‘atr&ﬁgfdbr é&gtuéaﬁ‘?%&l’d[i% t@4fim, tbth pits and

erence In

esutlnglnad ansm tt'ance betwee
grpoves pan be aisedditrgioom\ie case tof dnal lakegiewriiableroptecal recording
di um

migg eaaraing neves & ahEea S B BtVaicaT GeaEhY T tha b regpraing
lay@ B duiiy reddidingtdfeatRf IrkSthbP@okdd) mhenp.\@%r@iﬁgeggbﬁermed
on a difference in the transmttance according t

onythei speonddaaerdingiayer L1 ha recardingrlighd baamasspérthmgmt@e first

u .
SRR el a3 e Bersie At b A5 R o o
pdriitss ¥AS gredsenpontibas.consi deration. Tables 1 and 2 |ist
i nput paraneters and itens for experinmentation. In

Light power was measured for an optical recording medium at a mirror
area, a pit area, a groove area and a groove area with marks, for simulation of
the light power depending on a difference in the transmittance according to
various conditions of the first recording fayer LO, as shown in FIGS. 3A through
3D. Here, the number of tracks trapped by laser beam transmitted through a

lens was taken into consideration.

Tables 1 and 2 list input parameters and items for experimentation. In
Table 1, Rc represents the reflectivity of a crystallized portion of a recording layer

and Ra represents the reflectivity of an amorphous portion of a recording layer.



30 Table 1, Rc represents the reflectivity of a
crystallized portion of a recording | ayer and Ra
represents the reflectivity of an anorphous portion of
a recording layer. 2 Table 1 ParaneterCondition

Wavel ength (nm) 400 Nunerical Aperture (NA)O.65/0.85

M ni mum mark | ength (pm 0.7tk Q. 194 Modul at i onEFM+

(Eiaht -t o Fourteen N dul ﬂfj_nn n|||Q\ Ty

P%Wﬁﬂso 0.34, 0.38 RENABERI vity (% Re=25, Ra=5 Table

Wévéléﬁ rEXanpt e Pggh recording ayerStructure of
IrstMrro pits, grooves, recording |ayergrooves

Nwmenca‘rwq:lesturﬁi(lgh) NANJ&MO 85 tracks85 for 0.65 of NA

trannaed. bhv.|l acar a6l for 0-85 of NA | ncident

MigimGBaRA lengfh(wn)ss BRRW-3842 for 0.85 of NA 5 FIG

M&ddigtiéh g api show g ﬁq@@h‘f@"’%ﬁnéﬁfﬁoﬁ thuo'nS@U&)

power dependi ng on tance e ca

Tratiopitch (TH (@) 3A, 330.39C0&Bﬂd 0.D. Wth reference to
FI G4 1 . ) |
Reflectiyibe (%) ght powver Bcs4aiR@s® in the mirror portion

(grapt ti e with sofid squares), 10 and the t1ght
power gradually decreases nore in the order of a pit
port| on (graph line with Bable@ di armnds), a groove

P¥ray : d tri Aan o hi f\CI/\ Aand

|
A\ L \Jll \ul qul T | ||C LWL o U1 \¥ | L I | ullul CD MNT U TAT T T
Ite moove mark portion %Ft& bh line with so EXamplet | es) .

Duﬁm?é&i‘r@lh Iay"’é' shown| Bftycfurd of first | N TN€ CRGEoODitE gﬂ%@bes

layer the trapnsmttance varies acgording to
physi cfal geomet ry of reaeedingrayerr ecor di npglosyes V\Lﬂl marks

r-o-f0r

Hi m can further Wgﬁe‘?’?‘iﬁfaﬁﬁﬁgfal ;S B’BM’O géﬂ*lﬂﬁ

recording trapped by laser beam | 160 for 0.85 of NA
Incident angle of beam | 40.5° for 0.65 of NA
58.2° for 0.85 of NA

FIG. 4 is a graph showing the measurement result of light power
depending on the transmittance for the cases shown in FIGS. 3A, 3B, 3C and
3D. With reference to FIG. 4, according to the simulation result, a decrease in
the light power is smallest in the mirror portion (graph line with solid squares),
and the light power gradually decreases more in the order of a pit portion (graph
line with solid diamonds), a groove portion (graph line with solid triangles block)
and a groove mark portion (graph line with solid circles). Therefore, as shown in
Fig. 4, in the case of a dual layer disc, the transmittance varies according to the
physical geometry of the first recording layer LO, which in case of a rewritable
optical recording medium can further affect the recording power during recording
of data.
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of data. 3 SUMMARY OF THE | NVENTI ON To sol ve the above
problens, it is an object of the present invention to
provi de an optical recording nedium having a | ead- out
SUMBIARNORTHEANMENPIGN ent a pickup from devi ati ng
froma user data area during recording and/or 5

r epr oduct of ,dat a, tho af f Ctln therecordln
power 16 $pl&ng atiave Hrolltns: dhis 2o Phiectashe Bepsent mventon to

préatié %ﬁ'oﬁt@ﬁpf&bF&nﬂﬁﬁ’écﬂum"ﬁ‘é\ﬁﬁg hﬂébél'—%%t qRid &figured t

rewitable recording nmedia. In particular, In case o
pregntia piskup fropt deviatingfromua pger deldi areatturipgeesording and/or

repRYBPHST8r e bRl BuRHD 8GR RIR b, o e B
indreien dadrbeeAgpificeto optical Ebb@rdlhg)rﬁédléowhﬁz\ﬁf lhélﬁab%ptlcal
opti cal recordrg%% medi a,  the present_ invention unifies

feWHféﬂ bimh jeoeding aretlR pagiculars inyeaser efgpHli-layen eptival regording
a8 | ol el pry AP LE LR BT refi ayer

welhnad pravidgsaa disctitrdmathgolead aut @péa.c Bor bxampld) @amdual layer
[ | ayer) as. wel

passing through a recordin a
roBHIB 6P G FESRIORIA Malien 107 PESPBAVENEPa A6 B PVRical
AL ?Jélmg_g oy,
g Cl rct néﬂﬁgﬁggé%ofr&t ﬁ%@bgﬁ secon recopgl %Iﬁseg’%rmed
on at leagtpns Iatﬁra}me afreach groovaeroyge s wqurmﬁcmgsmirctence of
arS GBI R B ERD 6l 53 BRI o WA RO s
a RatGUTesL € 8 midaRy 8@k togiefdriea glbRIMUN28oRURAGHiIddIe area
ci rcunference of the second recording layer L1 to the

megfeeach pelghricenierenpe oétie firsbapd gecpomh sgcasdingdayersria

oA LTRLRREE, it Ao BT o B o

OoWs an
inwérvmmwmférecm:etdfehe ﬁﬁaecqnﬂmmayer ley tﬁIeotheabmelﬂi’nfoence

t| ce. of the invention. Accordi chi eye the
th iR eB IR th PO TR RENCR A ¢ SRoond faBioming laver L1
togﬁ@mr%?‘éwé@m@éﬂeh%lthér%f” di ng nedi um having a user

ata area and | ead- out area, wherein the user
data area and the | ead-out area each has grooves and
| ands Adgitienal objectsoand advantages péthepineatiahwilk be sakforth in

ptp b8 BB WhRRToowE 0A. Ripart Syl pRRRiqusthim' 68

desefiption, rirsay be Iédrpedtdyosactie bhthelineenti®i.a ar ea.

Accordingly, to achieve the above and other objects of the invention,
there is provided an optical recording medium having a user data area and a
lead-out area, wherein the user data area and the lead-out area each has
grooves and lands formed thereon, wobbles are formed on at least one lateral
surface of each of the grooves, and the wobbles of the lead-out area have

different characteristics from those of the user data area.

Further, the wobbles of the lead-out area are formed by modulating at
least one feature of frequency, period, amplitude and phase of the wobbles of the

user data area.
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Further, the wobbles of the | ead-out area are forned
by nodul ating at 30 | east one feature of frequency,
period, anplitude and phase of the wobbles of the

user dRtdhar, tee wdbBlestrhay includz addrebsingrimiprinatbn @e reference
addressm information or reference _time information

timey iInferanationyindhe foras ef prseclcked papriAbh). Furt her, in

addition to the different wobbles in the user data

area FﬂﬂtheF h?aﬁ&l?\gn %‘Eh@&ﬁ@rerﬁmé’g‘lnzﬂe' Rk S[erésand

of signals read fromthe grooves o 5 the user da
the laswl famtcareaesyrmmmmtlca'r patterns ofisighaiseretad fromtthergrooves of

addition to t iffe wobbl e he user data
tng Pef 43R 4fa ot G S a2 e dlineBrli ned r ecor di ng
patterns are recorded on the outernost circunference

of t heupper, Gabddigen it tigdiffecentWdbbies RiigRlustt datd bfed and
pi ckup from devj at i ng fromthe user data area during

the eas-autrgrean ave&etqrmm%fw@mgd}awnsj ateareqordedh en Abe
L@%@f&c%lc%uﬁ?&eﬁéﬁ of He b ?éé?ﬂdmgt}ﬁéﬁluh?t Re‘(:'eﬂ?gn Ptical

recor nedl av n area an
p|tﬂ(dpefwmamv1aﬁma°rommm eker d@haeai'ea eiumngedcolemg ehar
re recorded on the outernost circunference
reg’f‘Od{“ﬁ oRRf ARl recording mediumto prevent an opti cal
pi ckup fromdeviating from 15 the user data area

duri ngh hR6MPH aBFe@HHNE pfain® fiiehtion, Persl @rovfe{é@téh%bpt.can
aspect of the present |nvent|on provi des an opti cal

regiginaimegiurmbaving musendata area andat leadraid asea, wherein

prp gt Bitiec st raild Rhfeds 8 sHea s PR AR uARG fitfimference

oftihe bptital redsrdilig et to pypedt ah opyiahsie Jiﬁbm)ﬂewatlng from
patterns are used in the | ead-out area and the user

th@é\‘ﬁﬁr data greaduringdgcordig andiep Fepredushion Atd#tdyer s may
be provided for nulti-layer recording. Further, in

case andﬁ’érté gb%t/&lf th(eepi‘r@éé’ﬁtrlﬂvé'(ﬁﬂinaprow&%st#o icdlPééording

recordi ng | rs have 'different recording patterns in
mediaim hawagaomsermgreﬁancrarlemm aresg; aderein the user data area
recor

[ di h .
arfbiog a5 e erotules a0 Es e iR B kBropn. and diferent
typed bESYchronizaRd patesifls Avé uBE@ M the lead-out area and the user data
area.

Also, two or more recording layers may be provided for multi-layer
recording.

Further, in case of multi-layer recording media, the two or more
recording layers have different recording patterns in their lead-out areas.

Further, in case of multi-layer recording media, the two or more

recording layers have different synchronization patterns in their lead-out areas.

Further, in the case of multi-layer recording media, the lead-out area
has a width of two or more times the maximum allowance of disc eccentricity.
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Further, in the case of nulti-layer recordi ng nedia,
the |l ead-out area has a width of two or nore tines

t he maxi mum al | owance of disc eccentricity. 5 BRIEF
BRHSER PFCANTON - DRENDRBEVINGSabove obj ects and
advant ages of the present invention will become nore

bi det ai | nmbodj
Eher e Aty RIS ahd 2 BiES af A FBereat Meriien il become
mayel é—‘tfbar&t"_ﬂ@es]crﬁﬁt@/\ﬁl detalf Bké&hﬁ@et’ﬁb@ﬁirﬁérﬁ@ %ﬁér@bf {gth

ortions A conventi onal -opti cal

re ﬁé%faﬁetjﬁorf@er?&ﬁcbﬁﬂ dnﬁ‘@lngg i whichsartial |y

cross-sectional view illustrating a conventional

opt iFd@l 1 showsrah enjargedi view ilkisBating AartivreuhB2iDd C of a

ous,. portions of the conventi onal

copyeitiiel opAEEN AT Fi & 4 1) | ust races the

eXPEIGIEY alparRany dro§§ séttitiial RRVIEHUSIPALINGS (cBHe RsRE optical

and FIG 5 is an'enlarged view illustrating portions
regordmgamedonaf an optical recording nmedi um accordl ng

BRI HEALR LRI cpes

re€svdirdy medhsnof the present invention will be
descrl bed in detail with reference to the attached
dr ai! ﬁgé istiates theexnerigiasildesyit pblightpowarder varigyfcases;
ng ke el ements throughout. The enbodi nents are
gescri bed 20 below to explain the present invention by
r ef ¢1Gi Higs &o entergéd yiave dluatrating poricas A dhahd Cebf/an optical
I{gjla n the presecp &Pe ention t.o ar][el/)one skilled in the
recoraingrRgdying aererding, RSP IRNYO8st ricted to the
foll owi ng enbodi nents, and many vari ations are
possible within the spirit and scope of the present

DET‘ E BESGFIW‘T? MBI ERRESS ERRS tM'RPr' ai s

opt| cal recordl ng nedl um accor di n% to the present
i nvenHeseinafier, gxample pabediments & the presenusrmenaanavﬂl be

de%?ﬁ%%%ﬁpqggﬂanél ﬂ%g%l’g g.gt%%ﬂg or IT%%% er eo ‘%ﬂeF@NRé]%ference

numerals refer to the like elements throughout. The embodlments are described

below to explain the present invention by referring to the figures and to more
completely explain the present invention to anyone skilled in the art. The present
invention is not restricted to the following embodiments, and many variations are
possible within the spirit and scope of the present invention, the scope of which

is defined in the claims and their equivalents.

Referring to FIG. 5, an optical recording medium according to the
present invention includes a lead-in area 100, a user data area 120 and a lead-
out area 130, each area having grooves 123 and lands 125 formed thereon.
Wobbles 105 and 135 are formed on at least one lateral surface of each of
grooves 123 and lands 125 in the user data area 120 and the lead-out area 130.
Here, a portion “E” of the user data area 120 and a portion “D” of the lead-out
area 130 are enlarged and shown in FIG. 5. Reference numeral 110 denotes a

laser beam.
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Wbbl es 105 and 135 are forned on at | east one | ateral
surface of each of grooves 123 and lands 125 in the
user data area 120 and the | ead-out area 130. 30 Here,

a por tAsdesetiberd abtres, dbeleathbat acaal APBasaduard turdtion that

Prevenes an cptioafigan et Heid fror deuahis il%%gthaq”'g%%rfata area
duhﬁ@%c&dﬁﬁ; S8ger l’ékﬁ%@@d&f‘?@f 48, hsdsh exde §au y%laﬁlsc the

guard function that prevents an optical pi c
Ie@;h@uharearaﬂn krer/aainiginftragkindhwhile énrtedayer jamging ﬂum the

[ reproduction of data, and in case of
ougeﬁﬁl?rggpﬁgvﬁfedrlsﬁé% the |ead-out area can keep/ naintain
tracking while interlayer junping fromthe 5 outernost

ci r cuhf &m eptieal rebomingicdidh arceomrnig ttga ﬁmlembodnment of the
accordleé_gI to a first enbodi nent of prese

Preseid fRyesition; do p‘Pf@VIdﬁeth?rﬁwagﬁG aﬁwapt\ounwbalﬁs %%'@lnéifom the
w@%&ew@; frreou drifats WRDDY S a?@?oJH?eJ iRGart'S®a Bl

are orrre I'n an area beyon predeterm’ne
predetemined ratjmscqftthe abtlcalcrecdrdlrgg megium({ ., e.leadrout area). In
| ead- out t her wp st one Kkind

. 1np 10
ottt warde, pElesehans Bindcp demibes Mo ing bRESES edtencies,

anWIlddd/H88 pRBSePBRERSWEbbIEE S 050 €35 ARSRRLIZKEE iR user
nodul at ed |n the user data area 120 and the | ead-out

daia areal 520 amd dhedssis-eut arep 134k meabble@s'ﬁamg\clude addressing

g8 e B | LSBT e el e L)

of the | ead-out area 130 can be forned by 15
nmodul Bbr egambld, ¢he wvobbies sfahaieadbuf al@amim:aan berfbﬂﬂed by

aml i.t ude, and se evvobbles t he, user dat
m%qﬂggthgzgt least gqeqa gqﬁgurq FSRUETRY. H%r amp{ﬁu ¢ and phase of the
f 35
wcgt;b?ﬁgf‘ﬁgg%é? datd %ré/’éﬂi)@d) a8 f&ﬁ%ﬁg oﬁrﬁ@ﬂﬁ‘%ﬁﬁg%é

out area 130 ma e formed to have
freiquegoiescyf thé wobbiaset0g and d 35 theaivobblelitdd oft the lead-out area

130, BN BT R ASBKS SR el UBeS (hin & FeAleRinidey) Tipybasic

fr iRnke 3 tiivoBb R J536F thel (seridata BRus12a Taémrmg Wbbbles of
e optical recording nmediumas well as provide

th@I|U§@f fatarareaniz( andithsulead ud asea 130 gy dhe phy@@ﬁl@eometw of
B 3 08 3 s out v
a gmlﬂntlh@‘nhexrwmdiethie wobblesfotmad o dt i @ast @nedateasl surface of

eq%gﬁérgsg%ﬁpggrtdﬂq%eam pasrglsgr% IF‘IUéI%u %hpr%v{d?ecg Lﬁ{f{,‘.%—. Itr‘?all Shiittance
of an optical light beam passing through a recording layer. For example, to unify
the physical geometry of the disc and to serve as a guard, the lead-out area 130
may be configured such that the wobble 135 has a frequency of 2 times that of

the user data area 120.

Further, in case of modulating the wobble period T, the wobble 105 of
the user data area 120 and the wobble 135 of the lead-out area 130 can, for
example, have periods 200T and 100T, respectively, so that the lead-out area
130 can be discriminated.

Further, after completion of manufacture of the disc, 00h as pattern data

7



10

15

20

25

30

25 the physical geonetry of the disc and to serve as a

guard, the |ead-out area 130 may be configured such

that the wobble 135 has a frequency of 2 tines that of

mdebe serordad in treclead 2t aFed 1BOr Accordiagiy, t&hnfe Omdpétgérhlt@ta is
t he user dat

reag ou"D36 Giriinehd (GBibH S S TSP RiaD. Abina gopble
Sfencl %'hd%? pRFRERI R b t?%a% f’@c; %Pg%hgﬂﬁgl ?(@h%ogw-léregyé allowing

respectlve y, SO that out area 13
dadibde: disaiiminatioon ¢fuhe tead-oaff aree tithpl et i on of
manuf acture of the disc, 00h as pattern data 7 may be

recorded in.the | ead-oqut are 130, Ac

bon it PaoRtaefit BlerBlititony Sacdi Ao dingay e present
ingbHitiohg wheagofhaging ane @ﬁﬂ@éllrﬁ@dluﬁn% peeletarhithéd recordlng

frequency and/ or period can be read out by a channel

patigh? ran brdeesided indhe irpd-eeiaea lﬁ%éherﬁbmaﬁsqmmlaatlmmﬂwe lead-
oltSfd; 94h area 130. 5 In an optical nediumaccording to
a secon " enbodi nent of the present invention, when
formatting the optical nedium a predeterm ned
recor EF hagaredatelrminectmohﬁng patedehayrbg, lier ¢eadpleyt recording
the | ead- out a

et urRd I Bt artn ace e 220y dPADiSRieay: A iowg TBeSiditg pattemns

usHAARhE usér 6%%@&‘1@0 aGredélephihadsR@olding pattERE folétdmple,
area 120. That is to say, anong recordi ng patterns

a 08k gattarm, @enli@enep@at@ilsarmrd?mm ﬁwedeaﬁatéraneméao therebby
i : 00 :
b aads P Bl e he T ead- out area 130, & her eby

recogni zing the | ead-out area 130. Alternatively, the

r ecor @iltegnataielie the r&ﬁordmgd:attem het used indthbauser eatd 3fea 120 is
ded in the | ead- area .13

15 recor 0, eb
reP@Bi?&dPZh%ge%%U‘i %rga & there V I%‘EPQ Nigpg é&%’ﬁﬁ‘éou‘é@éﬁ 30.
F e' 2 00R n‘échIfedJm%e%E? déféf%re%th@ﬁﬁd AR FFh

FF pattern S anot er pattern is recorded in the
pattead aswEnoherpatzon iThecardeddn thenleadnbist araad 30t hEherefore, in

i e MRS RhRECS o I heall o 0 i reren
frémQhodlied ImMelieranta Bfida P20.t PR, tﬁémo?pamcﬁpphqjaﬁ@ms are
patterns based on the hexadeci mal system According to

regotding pademsdiasedtonthe: hexagestaaksysiaient i on, the

opti cal

i According to a third embodiment of the present invention, the optical
medium includes a user data area 120 and a lead-out area 130, each having
grooves 123 and lands 125. Different types of synchronization patterns (o be
abbreviated as “sync patterns” hereinafter) are used in the user data area 120
and the lead-out area 130. Thus, the lead-out area 130 is discriminated by
recognizing the sync patterns, thereby preventing an optical pickup from
deviating from the user data area 120 during recording/reproduction. The sync

patterns are recorded on the grooves.

As described above, in an optical recording medium, different types of
wobbles are formed on the grooves of the user data area or the lead-out area,

thereby preventing an optical pickup that performs recording/reproduction from
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medi um i ncl udes a user data area 120 and a | ead-out
area 130, each having grooves 123 and | ands 125.
Different types of synchronization patterns (to be

debiatieyifaine theagsersdais aped.t Funbér, rearioptitheietodifg Wifum
in the user data area 120 25 and the |ead-out area

predetermiies recling patierne andéer diiereind synalenivatian eatisgns can
bel r%%BQﬂ:Tldz?)liﬁ‘ g?(éu %SF%{R %ré’ Lhathe us%pgétec\k% eBraqgﬁélg a@cﬂtlon to

optlca eviatin € user ar ea
thé 2fedent tyge mexbiilet ﬁmgimeqdeoiiguandt)funcfrdire pseumtmgaietv&ﬁm of the

re 1Jreco ded on the graqoves. desgrl bed above, in an
piclsiP ol tPe USPENRG 3redi Uie 1gepringARd sypekranzatl patterns in
adtRRIN t%sth@rv?olfﬁ?éé% Qo 'Ei%u%@&’i!ﬁ@ﬁmﬂ‘fatkﬁ%f“lﬁ@ rleéﬁabﬁt area.

area or the lead-out area, thereby preventing a
Thyst irctile ;p'esaluﬂonveﬂmomenfap‘tmi pickap dan@ermpwedtedtfr@n deviating

o L BB 0 AP AR BE o G B 20

ardiathbaeag-oandfcr 130 f ferent synchroni zat| on patterns can
be recorded on the | ead-out area and the user data

area alone or in addition to the different type )
wobb| d&etRieperiVNRNtIRNGAY @C%nwapdate pybdayaipptical recording

md&¥hhhAAg w‘v ot %e&zagﬁ rag folRGls. dﬁ%@gg{@?agneﬂ%gﬁca:

recor |ng angd sync roni erns in
recdmeilrvg)btddaﬂn draoiuded awsdodbﬂaearéaﬂz{] andhatlead-oot atelfae1 30, each

d t . Th i t i t
eyl GROVES deaanlAngs 185 YReBRS APB Al Y Sh arefirmiton at least
orfd18tetaPEurfiRicfofdRA dFihe '@)‘oéUéCT IAHAG &rﬂ%twnmé‘ﬁlobbles
user data area 120 and the | ead-out area 130

1%@@@%5 inmajeinclugie artdiessiog mfed'aafeoraorrtﬂferenceyt&ne lnformatlon

85 pLp8e LA ORI LI oTa eV R 45 abtE HiedE ot dRigtirom
the&n@euﬁatm@ﬂeudm) thafebbéat F05a R 138 Gomned i thiragserdata area
area 130, each having grooves 123 and | ands 125.

12 the Iead-qut @razd 30, espertivaly. onaw beneadylateshiato different

face of each of the grooves 123 and the
ty#angi%gé}é&me wobbl es 15 105 and 135 may i ncl ude

addressing information or reference tine information,
e.g., Fpirtes ih@okei- !Bwpomtmyeco‘r'dingrreeéimm haviopgttivoair more

L C from User dat.a

reBREl et difeRfirening Bpie HiTREnRY Bt eaf oyt area of
thé28spétivehecd ?ér@&@eb?@hsdrﬁﬁﬁﬁﬁrﬁ%t’r@ bespe@iivd facording

nodul ated into er ent pes of
layers. For example, in the case of a dual-layer recording medium, a 00h pattern
may be recorded on the lead-out area of the first recording layer and an FFh
pattern may be recorded on the lead-out area of the second recording layer. By
doing so, the recording patterns are read out by a channel 1 (Ch1) and wobble
signals based on wobble modulation are read out by a channel 2 (Ch2), during

recording and/or reproducing on/from the optical recording medium.

Further, to maintain tracking during interlayer jumping, the width of the
lead-out area 130 may be determined to be twice or more times the maximum
allowance of disc eccentricity. If disc eccentricity according to injection in the

course of manufacture of a disc is approximately 50 um, the width of the lead-out
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20 Further, in a nmulti-layer optical recording nedi um
having two or nore recording |ayers, different
recording patterns are fornmed on each | ead-out area of

ard® 180 3P detarmingcciodial l 00 uhayegatéher eby
di scrimnating the respective recording |ayers. For
exanple, ipn the case of a dual -| axer recor di ng. medi um

a 00hAFSPIdiNG 10 ABgihgEeMbod iR fihe pEcsant dnvations i of
i i r
cHdmhlesing BSRECh RO cbaifite PR SRR BER SRRy
médiver haBgg tdoiongnare, recdrdimelayerd, differant symuspatterns eaal be
t. b h | 1 (Chi d wobbl ' | s based
ool o AR P e B AR5 tlns) 2 r ) "
during recording and/or reproducing on/fromthe

opt i c@ls deRrpibed RBoTE tadddrding 1t e prdsentRivehdbA, grooves are
tracking during interlayer junping, the width of the
forsoed ead ysgr date arasendgylead-oyé aeeaviansdifferamt typascef webbles

o B B B T g ay RBA e

theripyssonfiuring af recordingy ivefobla soultisa@npeoxiding #ledidf to have a
pm the wdth of the lead-out 9 area 130 is determ ned
same 5@(15'@9" FROATOYH g R Hiscrgiatiigigato Ul Asedel he discriminating

R R breonterh B Blod B ARt p ot adbIiag b R ton
fravp tdey &Etingdoam divan gsemaata areh.aiisty thewoonfiguratien oétter wholg area

of IS Hiny IPSLE Hay e PRl EORTaRY privepts AERmottqTDg
re?kw&tioﬁ%qw réfoidihd de BS & Hfdreh8¢ afig IR oviramtRiniRhRce of
ormed on a user data area and a | ead-out area, and

angitherchigher (Uppes) recomidlaysr. heeexanpisd ina dusélayes optical

3 r,. e . . - t
el SR Ao 3B BE B NS B S K efififrag o have
a sanercbnaitioned prevémt deawioratidl irs Eeprodacibrl amdYolRsbording, which
providing a discrimnating | ead-out area. The .

regpiges fightrpawer@duEaenb AN 85650pd Exandiiedn agiffeance in a
tra<riHBntd 6; tHeEH rEEFéEBrJ iR %fa@r.n %EF&T&%{' Li'r‘EEhQﬁ of B'Ai-layer

eviating fromthe user ta area. so, the
rewwiteéib g wpticalonecofding meniioh @caorbng tf the presentlinegntiary,aecording

o iV ST O S HEM Beihe 2 8 s
125 8Rd tROVBlical PRIk dananamtath alimifdial gt dovaeiuringpper )
recording |ayer. For exanple, in a dual |ayer optical

repeashirclion gneen reaprdingontiesneciive 4eedrding iayers.r ecor di ng
| ayer is configured to have

By using such wobbles according to the present invention, a whole area
of a recording layer can be configured to have a same condition, preventing
deterioration in reproduction and/or recording due to a difference in the
transmittance of a recording layer. Although the whole area of the recording
layer is configured to have the same condition, in the present invention, an
optical pickup can be prevented from deviating from the user data area 120 and
the respective recording layers can be discriminated by using the wobbles
according to the present invention and/or the above described recording and

synchronization patterns.

10



a same condition to prevent deterioration in
reproduction and/or recording, which requires |light
power adjustment, on a second |layer due to a

di f f erg/itle this invéntionsias bewrepadiculaly shions arﬁcﬁ@ééﬁ‘ib’éﬁi with
| ayer. Therefore, in case of a nulti-Ilayer

reﬁemqq @%@@.Wodla@m&ﬁhﬁgeqfe@ mlhbaaf@Iemtﬂgd by thage skilled
[ [ h

in S8R Bhat BB ABngLE RPN ¥hd 88IOHAPEL AR ithout

debaﬁ:rglfdomhbe eptritaal seopk wh tiemaimvention asrisfinedibyth&appended
L%%ht power during reproduction and/or recordi ng on

pective recording |ayers. By using such wobbl es

according to the present invention, a whole area 25
of a recording |ayer can be configured to have a sane
condition, preventing deterioration in reproduction
and/or recording due to a difference in the
transm ttance of a recording |ayer. Although the whole
area of the recording |layer is configured to have the
sane condition, in the present invention, an optica
pi ckup can be prevented from deviating fromthe user
data area 120 and 30 the respective recording | ayers
can be discrimnated by using the wobbles according
to the present invention and/or the above descri bed
recordi ng and synchronization patterns. 10 Wiile this
i nvention has been particularly shown and descri bed
with reference to exanple enbodi nents thereof, it
Wi Il be understood by those skilled in the art that
vari ous changes in formand details may be nade
therein without departing fromthe spirit and scope
of the invention as defined by the appended 5 clains.
11 What is clained is: 1. A nulti-layer optica
recordi ng medi um conprising- a user data area on each
recording |ayer; 5 grooves forned on each user data
area; user data wobbles forned on at |east one latera
surface of each groove of one of the recording
| ayers; and | ead out wobbles, which differ fromthe
user data wobbles of the one

11
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recording |layer, fornmed in an area beyond a
predeterm ned radius of the one 10 recording |ayer.
2. The multi-layer optical recordi ng medi um accordi ng
Wieatd @ldiinéd iswherei n t he wobbl es of the | ead-out area
of the one recording |ayer are forned by nodul ating
at | east one feature of frequency, period, anplitude

and qphas rea of

t he one ?é@glrl%?xbh?gg%m%g&d%eh% oﬁ@rﬁsﬂn tical

r ec@ useTglate arearoneachdeogrding klyai;m 2 wher ei n

recordin rfor rooves and/or | ands

f or QP Y%{Pﬁ'@l‘%a?@rea ?%e”i%aag? 9t he one recording

! ay Qfseﬁﬁﬂtd mb@lbsaom@ Bel dtMeast ro%@%t%‘réﬂ daﬁﬁéc%%fréa%hlg?roove of

of the one recording layer. 4. A multi-layer optical
onecefdheirgepratngi laygrscandri sing:  a user data area on

each dat a

ar cdedsf 631 BoBfes Rlch B i5inbalsa daB\ybBieF ine 8hé
redGRinERyEp fomsedin A alRpBéy@itPa paédstaimpetiradrisdf thédene

groove of the one recording |ayer, and | ead out

rewslm%l@yewn ch differ fromthe user data wobbl es of

the one recording layer, forned in an area beyond a

predeterm ned radius of the one recording |layer. 30

5. The milhg mluﬁylayeoppiimailrecm'dmminagiummdbumda’ng:tmr clialmg1

to cl in the area ond the eterm
widtai Sedrchnies BEibe et aues o) B oo rearing Ieverals Tgimed
by%b@uﬁa'tlﬂﬁ%t fodBRvhEYEA R BY"%EEﬁeﬁ’é ﬁleﬁéd %ﬁﬁﬂhﬁb%ﬁdyphase of

The multi-layer optical recordi ng medi um
theomb’o&swgf the usiendatataraghefrtberane regording tayedi ng | ayer
conprises a |l ead-out area, and each recording | ayer
has a different recording pattern in the | ead-out area
5 of3.t he TirsprRti-layer bpticdl dteogrdirty®@edium atbsrding to claim 2,

mul ti-1layer optical recordi ng medi um according t
wmrg|nﬁepord|m§ perfermed on the grooves and/or lands formed on the user

data area of the one recording layer and the area beyond the predetermined

radius of the one recording layer.

4. A multi-layer optical recording medium, comprising:

a user data area on each recording layer,;

a groove formed on the user data area of one of the recording iayers;

user data wobbles formed on at least one lateral surface of the groove of
the one recording layer, and

lead out wobbles, which differ from the user data wobbles of the one
recording layer, formed in an area beyond a predetermined radius of the one

recording layer.
5. The multi-layer optical recording medium according fo claim 4,

wherein the area beyond the predetermined radius of the one recording layer has

width of two or more times a maximum allowance of disc eccentricity.

12
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each recording |ayer conprises a |l ead-out area, and 10
each recording | ayer has a different synchronization
pattern in the | ead- out area of the respective
r ecor@i ng Theyaplti-lgyeneptisgl resardingdpediuryaeeniding to claim 4,
W@ﬁ@ﬂ{ising: a user data area and a |ead-out area, 15
erein the user data area and the | ead-out area each

hav eeactyremovéingnidyeacdrapriséoa esh-bheaeen angobbl es are
forned on at | east one | ateral surface of each of the

gr 009N regoiding daygsiiase diferan dererdingpatternda thelrad-out area
of%éfr@%p%&ivé?é‘écﬁrﬁﬁ\%figféﬂ cs fromthose 20 of the user
rea. 9. T

dat a e~optical recordi ng nmedi um accordi ng
to claim8, wherein the wobbles of the |ead-out area

are for b ul ating at | east one feature of _

Fr eqliency notultERyeERpidH Foeo il mRdte sRcemingiseia 1.
widreirie user data area. 25 10. The optical recording

medi um according to claim9, wherein the wobbles of

t he e@@mreﬂsptrdIaﬁgwerm@mm@eadnkeedsiut@rfea,fmdmti on or

gt oo VU FRE AR ok AR B B
ouAGred of e fegpetgmeBordiigiaien a synchroni zation

pattern of a signal read fromthe groove of the user
data area is different fromthat of the |ead-out

areag 13 ey j aedium according to
cl ai ?n 8, &mﬁgpgﬁt,hﬁ r&gérrgg@tné'ré%%gb&%ggﬁgﬂ'ng patterns are
r ecoadser data drealawida mad-eutesrettp prevent an opti cal

pi ckup fromdeviating fromthe user data area during

" ecoPHPIRIN Haite" OqtaSreaans ge iHadiautares Sagh hays a gfoove and
a Rt feAhed G5stedhng medi um according to claim8, wherein

recording and/or reproducing is performed on the

gr oowebbles/are formmed on at least ope latgralsusiasa.of each of the grooves,
and

the wobbles of the lead-out area have different characteristics from those

of the user data area.

9. The optical recording medium according to claim 8, wherein the
wobbles of the lead-out area are formed by modulating at least one feature of

frequency, period, amplitude and phase of the wobbles of the user data area.

10.  The optical recording medium according to claim 9, wherein the
wobbles of the lead-out area include addressing information or reference time

information in a form of phase locked loop (PLL).
11.  The optical recording medium according to claim 8, wherein a

synchronization pattern of a signal read from the groove of the user data area is

different from that of the lead-out area.

13
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10 14. An optical recording nedium conprising: a user
data area and a | ead-out area, wherein each of the

user (data_area_and the |ead-qut area has a groove and
£t onhedhiRe EGRAIAY ey meceriding fe slagm 8, wherein

a |l an

rESIERHIPBUZBE b BAtt&hETrdh if |&aY%;
g 15 and the user _gggta areéerﬁ%#a%d%ﬁélg gycg?%(gpﬁ% f&ﬁént an
optiealdriekupgframdi aviatingolipmi thenuger datal areal duringaecorting dhdtor
each. having a user data area and a groove
re[#@%ﬁﬁél‘glgtq?g%é n, 20 user data wobbles fornmed on at
| east one lateral surface of the groove of at |east

one of the recording |ayers; and | ead-out wobbles,
whi k8- di fiheronticahieceeding enediameacasnding 4o efaimhe; veherein

53 P, EFOAIRE Sl LB R BB BT

dateageya. 25 16. The nulti-layer optical recording nmedi um
according to claim15, wherein the wobbles of the
| ead-out area of the at |east one recording | ayer are

formpd b it i eature of

frequency)?\,nr%gr iao]éﬁdagdrrlgpidgﬁﬁgha%ﬁp%ﬁgéé of the wobbl es

- of téhusersdataduea andenleafl-dutarea, | east one recording
layer. 30 17. The nulti-layer optical recording nmedi um
accOEg %a&hccrfgﬁﬁ#f@f datp iFa it bedpaf-ayt peeapas 8 digeve

an@m [Bhe fermeay Bferabfl/ sidg | ands fornmed on the user data
area of the at |east one recording |layer and the area

bey difigremdypes etisyrghioniaatiompaitiemnsiare usedtin it letadenut area
anb8hE LEE Gata B Eh: 14

15.  Amulti-layer optical recording medium, comprising:

a plurality of recording layers each having a user data area and a groove
formed thereon;

user data wobbles formed on at least one lateral surface of the groove of
at least one of the recording layers; and

lead-out wobbles, which differ from the user data wobbles of the at least
one recording layer, formed in an area beyond a predetermined radius of the at

least one recording layer.

16.  The multi-layer optical recording medium according to claim 15,
wherein the wobbles of the lead-out area of the at least one recording layer are
formed by modulating at least one feature of frequency, period, amplitude and

phase of the wobbles of the user data area of the at least one recording layer.

17.  The multi-layer optical recording medium according to claim 18,
wherein recording is performed on the grooves and/or lands formed on the user
data area of the at least one recording layer and the area beyond the

predetermined radius of the at least one recording layer.
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