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OPTI CAL RECORDI NG MEDI UM W TH PREDETERM NED RECORDI NG
PATTERNS I N LEAD- OUT AREA AND RECORDERI REPRODUCER
Tﬁl @EéGZTHEIN\/ENTIO\l51 Field of th
KL ORPING MEDIY W 15h FRERETERMINGD RRGORDING
PMJ&RNSH@' Ll PR TAREAAND RECQORBER/REPRQDHEER THEREOF
optical recording nedi um havi ng wobbl es forned on at

| east one lateral surface of grooves of a user data
area and grooves of a |ead-out area, and configured

B%ﬁémg@pwﬁﬁEWGN stics are made different 10
and the | ead-out area. 2.

Desqruﬂéfdocghgé hiBR! ated Art In general, optical

recording nmedia are w dely enpl oyed as |nformat|on

recor ﬁf\%g)}'é'?é}lt%&fe%loﬁ@eﬁf’%é £3n Bgﬁéﬁgﬁgﬁ\ﬁh}cqemgﬁ um, and more

recor repro of mat
partietarty tcganw'tlea[ereeomhl@meﬂnwﬂ hiantrg webbleg fibiyndk BRI least
1§ %g%onpozm di scs r) and digital versatile
ong;la BEF Q&%?‘fﬁsrfﬁat%se Jataaned ABA dreevasipim lead-out
ar&RRA Eohfig E%d El% treat Qﬁ?bﬂé éﬁar‘é@f?—ﬁ@h@ afe Wg:io%' %rent
erasi ng an rea I ng i nformation can be s i Vi ded
between thediggridata aeeas and the Biasleoutaardam access nenory
(DVD-RAM disc and a digital versatile disc-rewitable
(DVR2: [BYcripption .of Hie RelatedAra DVD- RAM or DVD- RW di sc,
as shown in FIG 1, there is a lead-in area 10 in

whi chlrr gaerah loptidaltrecosirdmaslial EEESW&ieit)EemﬁiltﬁM a@fnformation
ck | aye readabl e pl ane or i

tr
oo PGB 1O AR RRE CHIok IR, 07 B fole @ co iR Eaprodabbgar ca
mf%ﬂnéfkéﬁr{]mTﬁQ gbgsél dlﬁorfﬂa epgaaé%gaagﬁﬁ éfcrﬁsgtgﬁ@{é%ﬁﬁﬁemory
(Rﬁll\é)cccrrepamtecﬂsctmﬁ&m-}ancbdlgltal vegsatile @ik csAD V3s)i anttiocding do
ortion "C' of. Fl 1. ther re gr ve 23 and .
infBipaS badofting capdbiod | Srtigr, 8V deEodtiaie §Epitindicrasing
andGea8ihgahfdrmalien fcahrner@mamdw infd &/ /deditall eefs@rmé:di@@-random
informati on nmarks 27 al on predeterm ned track.

acpegs memoryd PML-FAdndise aa% m@Igdah\cﬁrégtlla dl%bwdabi&)ﬁDVD-
R\&?ﬁ From enl arged portions of the lead-in area 10
l%'and the | ead-out area 30 ("B"), it is confirned
that 30 physical pits 15, which is read only data, are
f or meth shehr ad@V/DRAM, ortDMDIRALdIsat as shown in FIG. 1, there 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 o perform recording
and/or reproducing information marks 27 along a predetermined track. In FIG. 1,
reference numeral 40 denotes a reproduction beam. From enlarged 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 lead-out area 30 guards
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area 30 performs various functions. For exanple, the
| ead-out area 30 guards 1 an optical pickup so as not

to deviate froma yser, data_area while the optjcal ]
arontcel Bk shas 35 deNGIS EBoaee! BRia ARapaila Belantical
piGpSPEISd recbing/reprddacttal - | ayer optical recording

medi um having a first recording |layer LO and a second

recording |ayer L1 of 5 o&g’)osi_te track paths, the
| ead- Jupadicer.3ms shownin BHS.chin aaluabiayenepticalkeeprding

@b PRAN08 21t iR IevRE Lol ¢ B¥6on 1R A IR L
oppokie task paths; te Riaeinet drbatIvealRAROAS opBYA pidikpot ket

deviating fromthe track paths. The opposite tracks
traeking duying dnfedayerdumpingriremethermiermost circumference

p
Of?,!jf}% Er %fe? 19304 e%'ﬂ?erHc{sﬁEirEﬁﬁférghg@ Pt@(}a%e&o?dﬁ%gé%1 without

circunférence thereo Fomt
demisting foom tertrack pathsof Thidoppesitenttacksearersiiquentiapeaddressed

to the inner circunferenc hereof. In dual - | ayer
FroRInes! CHRUEIRIENGE Py g 5b repor DA iR 14t edhe s
CirdGATEENeE therelo &rcPiRkA Hfr\ﬁ itod o IRy '&ﬂ@gﬁ)fferéﬂéé SPRE second
| of | ROV g

ayer. In case of a dual-layer I SC havin
reoproling kayer Ltk theainner ciscumtrercanthesedt separatel y
provi ded at 15 each of the outer circunferences of the

of o PERABEERRY ETATEC M aBAD ng AT I BB S ries
aceding to theerepeadudionusethoBhsreésuchd laferlc AaeaeE diwpdual-layer
er - rewitable optical recording nedia, recording

I
Rﬁaa gc havinoreprasie giackinatpg amiddie geepris sgpasatelhprovided at
oobing S8 i A EEs LA 8ot 200 s Pl oo
Howrewmrdinr ease df agewsdiable bptical reearding) megdlungHioth gdbsnand

t h i rst di | L LO, ) .
orPREs Fath o Ured Thretore in b o el BurSwitonisaussaraing
media, réetrding Povaltds affestea tﬁﬂhbmical—gé&heﬂ?"ﬁ#‘thé"ﬁﬁst recording

nmeasured for an optical reécor mediumat a mrror

laygrd) daring recardiag of dgta olneothee wosdl wheyr mopeding daperfermed
r k r_si [ f ¥ ndi n .
oSl e ShGRV 8T o el b5 e
reg@idify/ ByepDd] idsanimgdh d diffefdricatin ties rafsmitdrydietivBen Pt
shown in FIGS. 3A through 3D. Here, the nunber of
partiarkand gEpHEPHioNgser beam transnitted through a
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 layer L0, 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.



| ens was taken into consideration. Tables 1 and 2 |i st
i nput paraneters and itens for experinentation. In 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 recordi ng I ayer . 2 Tabl eTa_bl@éir anet erCondl tion

\ gt h (nmM)4006—Np Aperture—(NAr6-—65-0. 85
P#ﬁfér%% mar k | ength p’?ﬁ 8"“?‘?510 194 Modul at i onEFM+

Wakelghgtt @nfjour t een Mpdgbati on-plus) Track pitch (TP)
(pmM0.30 034 0 38/ Reflectivity (% Rc=25, Ra=5 Table

NomefisairarbrexNAp e DI&5/0.850r di ng | ayerStructure of

ovIar ANy NN o

B P el PR e 7 % acksgs o 0-65 of NA

Mbdappes by | aser beaptpm+ emgﬁt-ﬁﬁF@urté@n My titin- ﬂug
of heamdQ. 5 for 0. 65{of NA B8 2 for 85 of NA S5

Tfﬁck@ItQh@T%b(mn%)how ng| 0189, Bt dr-3%rent result of light

ranc

hao ~A~rAacpce
R?ﬁg%wv"ﬁ%' IIgAUHS RCE@;ﬁ 3D. Wth reference to

FIG 4, according to the simulation result, a decrease
in the light power is smallest in the mrror portion
(graph line with solid squbdd§) 10 and the |ight

RPVET gradual ty ugc Eq more |n_[ne 9) f—a it
portion (graph |ine vﬁ’ﬁ sol i d di anbnd$ ,hrg‘bé? oove

Dyzbrécardingdayerh | i ne| Btrubtusebof firstr i angl es Mitrogiplts, griodves,
groove mark portion ggra h [ine with solid circles).
Therefore, as shown| [ggording layer grooves with marks.

High NA Number of tracks 85 for 0.65 of NA
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.




10

15

20

25

30

Fig. 4, in the case of a dual |ayer disc, the
transmttance varies according to the physica

gﬁ@@tw OE “Ee li Eélr Eicordi ng layer LO, which in
opti cal recordi ng nmedi um can
further affect the recordi ng power during recording

of datra.sob/eSHNNRVe FroBidmd, NVENRI Bl dibfire Yreddift ik to

problens, it is an object of the present invention to

prgwée.ameomabrﬁqqs@ﬂng reediHen wlmauleadw arep eonfiaed de
pr?&@ﬁt é:Bf&RbQW&ﬂ?dé\ﬂatngﬁ ﬁ'\ﬁﬁ% ugepﬂgfé r\é ngqu and/or

roma user uring recor ng and%

repegiuetion of datepwithettaffedtingatt reébeing peweh eTh@pﬁésbnmg
The present invention can be applied

mvﬂtvﬁéraw e @PB!'%t%%tiCS" remrfélﬁg.rﬂeqi Iadwhaﬁh nelde optical
rei}v?F%Ié 2L gral ng]crﬂégi'an% IalJ ) é—:st b]cr’tﬁhgir Igyépo r&ording

ti1-1layer I cal ng ne esen

mediaghe |pmasent||mvemonhm1f[ﬂwthecmiysgnad) geometryfofa weeondldg teyyer as
rovi scrimnati n?ell ea

| wel |
weiPE bries et iiRaiha R8Tt ALSE Fop BRamph i P layer

reﬁ@iétﬂé'oph@&l%%r%g’@féﬁfh tﬁé‘ﬁrﬁﬁﬁ%n‘tlﬁﬁ%ﬂﬁﬂe@lhé%ﬁfs%l
hysi cal geonetry of first recording |ayer

geﬁneWMOH@érstlray@dlrm leyer k0 @f thevgu|layerfdiseriie., \@nblales formed

orl FF Ba T Rl S SEF GroBRE Ry B KRRt ffindhniance of

arpapﬁdm Gghihthenr fpaasmgqmdﬂlghga féim@cﬂlhfjaéym b wasll aenbwly defines
defines a |ead -out area or _a mddle area to performa

a loagreutraipr or Grinidlaatea 1o RaroIM 3 gHaKhEINGtieR. Auniddie area
mééﬁ& HHEF? "oE ecur% n-E n%:% ro?‘chéﬁ%lt ﬁ8 %%@oﬁ& ?Qécﬂﬂﬂ'%(ﬁ%@ in
C racks are

05| tra posite
ommq;uentack!s] )T hatl & Mepbdmtertrad’m aremequentiallwaddresae@ from the

inBr Gifkralebiicd SiREReddecaiia bR p o fad Bufh cirpumference

thetddF UM E frRICRoRlthe Retsrase e RGRED e kY6 Fécor&mgtlﬁﬁer L1
i nner circunference thereof. 20 Additional objects and

todtie amnerpirsuatietenseitherénti on will be set forth in part
in the description which follows and, in part, will be

obvi o dzlﬁcﬁ{gtl Fecﬁ%gﬁ‘? %gg&ﬁtﬁges Of tH@?‘lvgﬁyéﬁw Iﬂﬁg SQV forth in

practlce I eve
pab dviheadescription whilghefoliswe fantdhin pary, emlllbmobvmlhnefrem the

ded t I di h
d%%i?l\éltlgge%rargﬁm%gl Iggrnedebcyopgralc{] Se g?ﬂ'leumve%t\{ om0 & USE!

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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25 | ead-out area, wherein the user data area and the
| ead- out area each has grooves and | ands forned

Surt achugheEdes wobblasu gy o ade Sdntrsents MUNBIRGNGH refasence
tnméﬂ%ﬁﬁétuéﬂ RAhBA¥ AN of ghé&é %ereha%&gf&)' stics from

those of the user data area. Furt he wobbl es of
the lead-out area are formed by nodul ating at 30
| east Foithef, eataddésooftOftheqluf&ieyt wpkblesdn thpsér date ameal and

I RN L MU T T, N —

theniser aatd Qﬂéa@jndmfeqégmt atédrBrd @iffefgml i on in the form
of phase | ocked | oop (PLL). Further, in addition to

the different wobbles jn the user data area and the
| ead &uther.da adgifientpdhe diffarant wabbl@ﬁwgﬂaﬁ usgiiaiparea and

thP?@é’d EDPQ?éahgr&féi&‘éﬁ?F@frec?rdﬁlﬂﬁp#ﬁ&hs i e Jsgdwkp&he

ead-out area are er en I on

outbemaosifdircuerferancbmf dlse bptitdleeoseingdanealian ¢a peandnt taheoptlcal
ead: out ,ar.ea

term ned recordin atterns
pipg gL o SRR e tiete 5t piem A ihBoiing e dror
re?g;d&q,bnrcg@g[éjl ng nediumto prevent an optical pi ckup
romdeviating fromthe user data area during

recordi ng and/or 10 reproduction of data. In another
aspectln @nothes aspeskeftthe presgntdaventioa; thare ip pewidrdiaa eptical

refBldifig mec i Heltrtpa TREH Bt s ol ol ot iR

ar ea, ereln pre
predtteemisedirezording rp@&érma teh@cordez) o tHe cuteemobeciangeference

oLtheotlcaJéNéeco ng nediumto prevent an optical
ofd EIQE’BC? I&§&P Hﬁ‘ﬂm‘@“f%’r‘@‘i@ HAREORE PigkHR m&e\flatmg from
th@%e?%laffé%add% FHm SRHRAYSE |‘d2ﬁ‘1c bn Gfkigta, ANOL her

aspect resent ent| on provi es an opti cal
recordl ng rredl um havi ng a user data area and a
| ead- dAnotheraspagh of Hienpresentivwentizn provides aranatlcaierecording

e 5l A SRR B ipd BTy oor i rea

ambiHecleasd-ditares edch hab igobeadamd fandsdarmad thdreodsand different
data 20 area. Also, two or nore recording | ayers my
types gf §yn@j’ggn\z@’ﬂomrgpttemsa§;@rused in 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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recording. Further, in case of multi-layer recording
nmedia, the two or nore recording |ayers have

f [ ns .in_.their |ead-out areas.
E%EF ”1_3,% \R’i r recordi ng nedi a,
the two or nore recording |ayers have different

synchimagisbave @bjetts bad RRIvantdgeeidf the plestlt iVe@didn will become
Further, in the case of nulti-Ilayer recordi ng nmedi a,
e

mee2pRasaniRy desivinghindetaiheyamplst empedinentsithersofwdth
j . -di.SC i Ci . BRI EF
re%%%z%ﬁ%@%&fﬁ@%%%@%@éﬁSbéf Hb} Yta ond
oo SRR AEn B Pl Bhatbhe B BCHR crRe"

cohbenmfawgtibal reebielirepeediumi he attached drawings in
which; 5 FIG 1 shows an enlarged view illustrating _
por thlEn3 ina partigly aross-sgctianahviav illoakaating ajceaventional optical
reb&SE h@g{dm;di un Fl G 21is a parti ally _
cross-sectional viewillustrating a conventional
opt iIFIGS. 3AethooudihnBD nikditraite vailiéis pSriiohk rad digd cdfentional optical
illustrate various portions of the conventional
regRRdingaMed iy ecor di ng medium FIG 4 illustrates the
expeti t b i j ; .
and T TRt oert it I of L ST vBRORS cases:
anml B and C of an optical recording nedi um according

to t resent .invention. 15,.DETALLED CRI,PTI OF,.

e R B AR B s s Bt hiatiens A shi @ of &h Sptical
re€stNeY AR elccobindtetherpresovantéstioi | | be

described in detail with reference to the attached

drawi ngs where like reference nunerals refer to the
i ke el ements thlrouhout. TheFenbodi ments ar

$on by

f er r i to the fi g_uresadt 0 e crrp! et el y
gflto' al ééfégggé‘%?s%lé BB LAY Présettibderflioh il B8

described in detail with reference to the attached drawings where like reference

numerals refer to the like elements throughout. The embodiments 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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invention is not restricted to the follow ng
enbodi nents, and many variations are possible within

the spirit and scope of the present invention, the
scope 6f dascebed 3btes.ithe pachbkhareal KB A@ LB function that

pr@@éﬂtgg ﬁgﬁﬁ;ﬁ%ﬁ@km@zﬁ& éh%glnt) ?roﬁ ﬁev%gn@?ro?mﬂec GJ%% rdata area

Fecor cordi ng sent i nv
durnmgl redessiua?g brdibr irepradaetlom@' da':ta,uami irdease ef #aduik g@ﬁdlsc the

- out 130, . each area_havi ng grooves 12
'e@daﬁa a@fscafb?%%@”ﬁh@?@otfﬁc ingWhile ten8yaribmpdg fpm the

OLﬁ@frn‘Y@sficﬁBuﬁfﬁerIﬁ. t one lateral surface of each of

grooves 123 an ands 125 in the user data ar ea 120
and the | ead-out area 130. 30 Here, a portion "E" of
t he udeandaptigakliesardirpmesiim qwordlrog]td pfirsifernhediment of the

pret intiof, 8, AR Pl A5 REu B difefsritrom he

walstsies D8 dn ehwouser ddig ak@@dzo afe firffedliBCahafestbitida
function that prevents an opti cal%ﬁl ckup (not shown)
predeferamadatadiug efthemoptisal uggerdcm B (i-@ B lagd-out area) In

oS el 8y RO S KR AR 8 . B A RS

amplauﬂen? gnumhlaees of thd wylstsle umﬁlaml 1(1]' 3Dard hg:_d@laieﬂ i fhs tiser
I rcu ence n optic cordi medl um .
d %@@%ﬂﬁé ang t!aeﬂer‘a pu adﬁaqpe heWopRies A% daglude addressing
mfg‘ﬂfﬁ%ﬂbh%r fb?ermfeomhé%fbﬂﬁawrrﬂthé% | bhade e logp (PLL).

ferent Tromth es 105 in the user data are
120 are fornmed in an area beyond a predeterm ned
r adi u§osexampleghe vebblasceiithe depdrout aray 13@can e formed by

kil Bt b Yk BEHESIRS e ATRRLSBR e of e
w@tﬁﬁlés bl thRsuSditiih ases 120 atsh@uowé)blre@aéé)éf madurbaﬁ ane
nodul ated in the user data area 120 and the | ead-out

freguenciesoof trevalkhis 895 aag 198 NRiwohBlg: b phige lead- out area

r I
TS TR S SPHR TR AREET 192 50 A b1 base
freljuem:g df elaeei mbblea‘i%oﬂﬂ;ﬁ Lo daw amran®20 b he Hiiffering wobbles of
nmodul n at one featu enc peri od,
thgriser Aatiode HFASE 1 eHO AR d30TY e abis BaLadPmetry o
thércﬁﬁicé?l%céﬁdlﬁ eiem dSWERES vnﬂ@@’dllééﬂlrﬂ%aftlhg Iead out area as
frequenci es of the wobbles 105 and 135, the wobble 135
a gtiarcheln ather watdsa theywobbles formed on at least one lateral surface of
each groove according to the present invention provide a uniform transmittance
of an optical light beam passing through a recording layer. For example, to unify
the physical geometry of the disc and fo 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
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130 may be forned to have a frequency of n tinmes (nis
a real nunber) the basic frequency of the wobble 105
f Ehe user data area 120. The differing wobbl es of 20
6 desordadan e lgad-oit araa HO. W@garcbmlyatheé)%oa@quata is

reég%\wgpy%i &?alnr%?qgeihﬁ Y g8fin tr@c?or@@blr%ﬁf L%‘ﬁ%dérq@tr@ S(?Hme

r ovi |sc I mna out "area’ a
freaq@maymndhr retrioelr camobel sead bet b kn:haanéldl (Bh2)0thertby allowing

| east,. one .l at er ce, of h groove according to
dq'lﬁ) BISQQE'FH;{ Q’Ngﬁh?i‘?ﬁtﬁ%t/?@@ niformtransnittance
of an optical |ight beam passing through a recording

| ayer |n BAfoptisalnikaiun actdrding #5a B@@orﬁ“éﬁib%ﬁtm@%ﬁhé?resent
of the disc and to serve as a guard, the |ead-out

inyentionruhepdorpattingdhe @ptigamediaim, heregietahinad feduding
pedGFER 6 Rloficld Bhc 0l off el ePE Bufrifedalne eao-

outheeawiBDl e 105 of the user data area 120 and the
wobbl e 135 of the | ead-out area 130 can, for 30
exanp have perl%fs ZO(QT and 100T, respectlvel , SO
that t FP"@Q@’L%W“ ggorqing P@&ﬁ"b@aén%rf%?’ﬁ?dﬂe'@ a recording

pdﬁérrﬁ 1Skd |ﬁ§ﬁeeﬁs%-g{mé%?én§'12 friapf %3@; trgeogi..ggﬁpanems

as pattern e recor d 'Fel
umdela the G)lseAdatarareagHZgO,, atpred@@lnmpmd recording apattern femekxample,

b h i) duri
= Bih srtefhy Re o meerall Fesiitedh ard-out i dae, hereby
reabghieingrBeil@sd-eanaka 13md out by a channel 2 (Ch2),
thereby all owi ng double discrimnation of the

| ead-out area 130. 5 In an optical nediumaccording to
a secdHiereahisH. ﬁ'ifhfec@ﬂ'd*!"ﬁéj%'ieé%@ﬁt usgdhipcthei user dafearea 120 is

reEBFdEi‘itdlh'tHQ Ieélf?&pén‘e%ai Bﬁﬁéﬁé r de@rﬁ%ﬁéhe \eflout area 130.

recor ern can rec ead ou
Fareanmpe, amerp@ntyermsmdordethhithg usee datzadreacl20 angan FFh

0. The redet rm ned recar.din ttern
PN hS AR ToT0 gt A1 Adee Areari Coctheralarg, i
thitf &dsel 2k r&@cﬂmb%a‘ﬂ@rﬁ@b@coﬁﬂwgn HIRE RI-O% R8RS Fre different
used I'n the usef data area 120, a predeterm ne

freradbesk ngepin trer ugerfdata er@rﬂﬂz% Hese,dba q&mm hFhgeattenes are

o R A O Ao 150, Lher ety

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 (to 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

8
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Al'ternatively, the recording pattern not used in the
user data area 120 is 15 recorded in the | ead-out
area 130, thereby recognizing the | ead-out area 130.
deyiatiegdrsn dhe usedatearear frurtber, ¢ andapticahraceeding emedlum

o 0 e 8L et SRRy B ol con

bet Ricordas on thd Radenratea andahé @B daRCAdeslond of eaddition to
ead-out area 130 are different fromthose used in

th{a W@‘feﬁgetr tygavepiiestoprevidasz guardiingtian Mheventingglaviationsof the

e ik T e e PR T
addmmntd lge wobide® pmn albw dethiaidistriglinates of thedsadlatifarea.
and

area out area, 13 each havin ooves . .
THies Tl PERgar pySias, Aol PiFbue o he pisiPUisc e PGieviating
fr&ﬁttﬁé 'iJBér §418 2€a 1@@b6fd'lééﬁrﬁﬂ1a%ﬁg b%g\ﬁ‘réeﬁ@ﬁé %&Qﬁ%at‘éa area d‘|20

in th r 5 an

herei nafter) are use ata area 12
artdwmelleadlmlwr@ééo 130. Thus, the lead-out area 130 is
di scrim nated by recognl Zi ng t he sync patterns,

}; ?g;}e{;%gp éf?égﬁd %cé é%@odulﬁoﬁa%) am ol[nlageervép%cap%cording

me@iued Havigg tepro? thsie r@@ordTrh@laa/emas POV n‘p'h@heum Iayer optical
recorded on the géooves escri bed above, |

regpiding mediup ios Héesa Miserfiata aeer kit awgéga@put g(;ea 130, each
AP RVEE A JsOUHIFANGR 198 WBBBILES oY ahd 33HSEE réifieh on at east

out ar ea, ereb reven

orup lateral snmfaxkemf e¢dcht offthefgrooves %add rilge ﬂamiso’tﬂﬁ:t Tleawobbles
evi at i fr t he us ta are Fur t her
104 S5 B ey chils AdTReaRa e el of FeRianchUiras infRfmation,
gatdr%%%é{é‘éi' 186p QPL[F rﬁ{‘bréil}éﬂ?aﬁ %‘tlééﬁ #Jl@lﬁhppﬁfbh'?(ﬂé\ﬁat‘&@from
e recorded on the |lead-out area and the user
theruser datmarear 12(h thelwiobibtas 105 anté d 38ifpmaed in theylp)@er data area

4RI RO RS Xl beb vk R it mpren

typ@@@fwoﬁgle@nd synchroni zati on patterns in addition to
t he wobbl es can al |l ow doubl e discrimnation of the
| ead- out area. resent invention,

opt i cATUrKIEE0R 'E‘HR E‘é!%?@ fRePrEiNsHMge M NAKGI t’FVPoQﬁ more
retcB?le% T%ye‘i@%ﬁffétbﬁ@réc%@ Fl? ﬁ%‘t@ﬁ‘ié Hid i &?éé@?léaﬂ t area of

user dat’'a area 12 ead-out area 130. 10 The
tharmspemtlwementdlr@layam doerebyutistreniaatiog the respective recordlng
]a?(gltsi. CIé‘clar éx%cn?pg!e m%e 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 fwice 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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medi um having two or nore recording |layers as foll ows.
The multi-layer optical recording nediumincludes a
user data area 120 and a | ead-out area 130, each
FieRi1dg igdetaresnad® bend00 umior grmtemvbbl es 105 and 135
are formed on at |least one |ateral surface of each of

the gr : bbl es. 15,105

and 135e8Eng 2 pRek SRy Fiipe g B giRioh. o
disefrainate the tospettifeororatding layees th a nlies@ydrapiied! fekding

ézP'L:E}%' To prevent an optjcal pickup from deviating
medigm hawbg feerordaes reEeiling Byerh AiNg/ept eycipatteing magbe

udedf ﬂ?%gsﬁ ré&?rdhﬁ?%y/%ﬁb?hﬂé;ﬁﬁ%&tﬁ%gﬁ%d he | ead- out

area respecti ul ated into

different types of wobbles. 20 Further, in a

mul t i Asagescribetliatmiver acezordingdo ted ipresaemb invemtionpgaroves are

nor recor di | ayers, different recprdin atterps
folfBiS o5y ARC HTAE AR B ap i @learand iferkhy s ghvobbles
areGeAnEd 8 tha\Posves! STRAIBRY tHH 86ér dBtAréA9r tftelead-out area,

respective recordlgg I'ayers. For exanple, in the case

e

thgreby enndiguriag & rece aygr etdinowti-lay@orceating mediwmto have a

r . . . . f .t firs . .
<3 EERITER o URERLR RS Rl U a4 Tre syt
leat-dub @ré® prevents am epticd! pidieipstaabperfoeeo rebondingAwprodudlion

doi . S0, fthe ecordi n atterns are read qut by a
from.dsviating fremithe 4ser dpBiTea. &lsm dhe Contigiraion abke whole area
i t el i 00
oTEIELANSAEPLT A Bl SoRRENC o Bherfitai
repeadudiiongnuéai regording dheto atdifferenne am hghtrpmkemigankmittagee of

S ABHEE R ot i P Eapin i e ERIIY sBled
re&a?ﬁw MalilPVERCRhEk dHes of gqﬁsmercbﬁdiﬁylayﬁfr iglb8ffigured to have

eccentricity according to injection in the course of

a gamer eanditian t5r prevemtsdetedoraipn ok rermodHgtigpapdor regording, which

. . ) 9 . !
reffyies 18t et Ffstint ofBpi e il AL R
tramenittaase of therfisttécandingdayeti Sheraforatie chbe of aspaltitiayer
recording layers . in a pulti-Ilayer optical recording .
r%ﬁawﬁ]qu\?@ﬁécpmn%m%w@ 3ceeHTRY ﬁ@ﬁT%@@S@nt prventieRecording

' I
o8 pARIRER T S0 P2 9 AR R 100 e ancs
12 and diher gpticaltphek ypr Geemaintamenunitorm lighigposeeratiging

reproduction and/or recording on respective recording layers.

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



fornmed on a user data area and a | ead-out area, and
different types of wobbles are fornmed on the grooves
of either the user data area or the | ead-out area,

t her ebyVRilshthisgiaveniipmhae beerpagtiquiariy shawmand idescribgdwith
ref)eﬁ‘%@lééla ?&ngxé{;ﬁg|e%ﬂ\58dlﬂﬁ/rﬁs ﬂ'le?]rgms i 1%%'1%&&%@8%‘{, those skilled

I'scrim na ead ou
in dhe artitl‘riatmﬂrlcng‘, cHaa@ésmmforaT and getiismasy be rﬁ@de thﬁreln without

i cku tha erfor recordj ng/ repr oducti on
ddpaitii frAG PRI seapeceiithe \@&'plom%deftne@l by the appended

(ﬂgmmglguratlon of the whole area of a recording |ayer
to have the same condition, prevents deterioration in
repr oducti on and/ or recordlng due to a difference in
light power transmttance of 15 anot her higher (upper)
recording |l ayer. For exanple, in a dual |ayer optica
recordi ng medium the whole area of a first recording
| ayer is configured to have a same condition to
prevent deterioration in reproduction and/or
recording, which requires |ight power adjustnent, on
a second layer due to a difference in a transmttance
of the first recording layer. Therefore, in case of a
mul ti-layer 20 rewitable optical recording nedi um
according to the present invention, recording can be
performed on the grooves 123 or on both the grooves
123 and the lands 125 and the optical pickup can
mai ntain a uniformlight power during reproduction
and/ or recording on respective recording |ayers. By
usi ng 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 transmttance of a recording
| ayer. Al though the whole area of the recording |Iayer
is configured to have the sanme condition, in the
present invention, an optical pickup can be prevented
fromdeviating fromthe user data area 120 and 30 the
respective recording |layers can be discrimnated by
usi ng the wobbles according to the present invention
and/ or the above descri bed recordi ng and
synchroni zation patterns. 10 While this invention has
been particularly shown and described with reference
to exanpl e enbodi nents thereof, it wll be understood
by those skilled

11
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in the art that various changes in formand details

may be made therein without departing fromthe spirit

and scope of the invention as defined by the appended
Whatlisiclatmed is:What is clained is: 1. An optica

recordi ng nmedi um conprising: a user data area, and a

| ead-out area at an outernost circunference, 5 wherein

pr eqet er ghfsicherReORIAG LM dfigingecor ded on the

| ead-out area to prevent an optical pickup from

devaasengata aea; Aod @sleaddat area ahad outergnast civcamiference,

Qr roduction of data. 2. The tical recordin
wh Rl B SRR ihef s Bretho, PR ms e FefarSBi o the 1660 00t Bfka to
praévefitl8h @ptaBsickRe o/ deviam ﬁbﬁﬁthéﬂ%efr@%@Qréb)’durin%recording
repeatedly recording recording patterns used in the
ang/es repraguctigreaf data. The optical recordi ng medi um
according to claim?2, conprising two or nore
recording layers for nulti-layer recording, each

recgr di nTh ayptitalieceriimy hfddigmtdteoktihg t¢lalafn A, Wher&M the
the | ead-out area, wherein_ the user data area and the

predeiermined seeqdingdintienrs gre taraeddnrapsatedly seeasding recording
: rmed on at | east one | ateral
pa%%%%%ddmggﬁéaﬁgvaﬁgand t he wobbl es of the
| ead-out area have different characteristics from
t hose of _the user data area. 20 4. The optical

r ecor di n@hﬁ@@iﬁﬁﬁl\ reeeiling mediyn @csPrding tQplainaiZ comprising two

or BT BRIl SR 3y SRS RON Ry
compdsiognibe cseddatm areadral tinedeadvoait ares, whereingthd-user data area

ea, has width of, two or nore ti a i mum
and i[5zl aforieaeh has WadleR Andianps BrmefldnejsPne wpbbles are
fori@3 bR aBEshe It aet SUBAES of Baéh gidBve, aWB Bh& Wobbles of the
synchroni zation patterns of signals read fromthe user

leadn aseahaye different eharacieristies wamatheseiof the uaer date area.
The optical recordi ng medi um according to claimb5,
wherein the two
4. The optical recording medium according to claim 3, wherein the two

or more recording layers have different recording patterns from one another.

5. The optical recording medium according to claim 4, wherein the
lead-out area has a width of two or more times a maximum allowance of disc

eccentricity.

6. The optical recording medium according to claim 5, wherein
synchronization patterns of signals read from the user data area and the lead-out

area are different.
7. The optical recording medium according to claim 5, wherein the two

or more recording layers have different synchronization patterns in their lead-out

areas from one another.

12
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or nore recording |ayers have different

synchroni zation patterns in their | ead-out areas from
one another. 12 8. The optical recording nmedi um

accorddi ng Tthe eptigair qqorwnlrfeediunhaccq@dlegdoeulamné,duherem the

PrEAERIRITEY ARe Mg Dafbfochre St AT hbERaRaHRG treissrata

ar@agcording to claim8, conprising two or nore
recording layers for nulti-layer recording, each
recording layer conprising the user data area and the
| eady out . . .
| Sap ot BEBPAE R LRt a8 Bg Liorsng o

ortrheree@eording b yess &lsrenul‘thw@d'eeﬁrm | bt reebRlih@lBiedl
surf ace of each groove and t he wobbl es of the 10
CQraRiiRing theypesr datd arem and thas leadheyt-area, whereir the gger data area

aﬁd“@l%%% cﬁ)’t‘%rc—&bS 85cH ﬂé? g?écﬁ%s a\}\rﬁ land$ f‘?ﬂﬁe cf%ré&;ﬁr?,%n%\?kggs are

medi um according to c erern
forreed rodi atgeaﬁmeslateaabstdfa‘weaf@achrggooveiiargi thatweblvles of the
from one not tlc rec rdin |um
leatiait ara, ARG diteredtisEragtansicd o hods ol e i Tt 48a.
a wdth of two or nore times a naxi numallovvance of
disc eccentricity. 12. The optical recording medi um
accot®i ngl'heoptieal iegardingaedium accadinghiooHairaPi wherein the two

ofifbieFteRrdihp T ayd Bt h Pk Ring BEfiofiR' Rosfici Aétner.

recordi ng nmedi um according to claim1l, wherein the
two or nmore recording |ayers. have dlfferent

synchtoni 728 peticg)dee@fng mediure aecording toxslaigy, i Ogybgtein the
leS 8 Y gp@a ﬁQQtahﬁlﬁth 314two \Aﬂemng titak 4 & an%rﬂ%"@@%n%@of gisc

according to claim8 rein recor |ng|s pertorme
eanentniciyves and/ or Iands fornmed on the user data area

and the | ead-out area. 30 15. The optical recording

medi um according to claim1l, wherein recording is

Seltf f 2. MEATINE oBTieA\fESorATY lﬂédltﬁrﬁl decorainfP® @i e, Whefein
ata area
synchronization patterns of signals read from the user data area and the lead-out

area are different.

13.  The optical recording medium according to claim 11, wherein the
two or more recording layers have different synchronization patterns in their lead-

out areas from one another.

14.  The optical recording medium according to claim 8, wherein
recording is performed on grooves and/or lands formed on the user data area

and the lead-out area.
15.  The optical recording medium according to claim 1, wherein

recording is performed on grooves and/or lands formed on the user data area

and the lead-out area.
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and the | ead-out area. 13 16. An optical recording
medi um recor der/reproducer, conprising an optical
pi ckup used to record and/or reproduce data onto/from

t he16.opt iAduPplicat seaardiggraedium r@mdq/rppa@tmemmmpnsmg

2 8 RRkalaBhiR L dfb eBF BbHER roBletKR RRLBHOUY e

op’mdl @cbrifg muddiasheandt an outernost circunf erence of
the optica recordln medi um and recording
pr edd¥egianyagd ;P&@@%?Sn% centrphheg it gptical péﬁké@ ageopdiagdanm

pickup fromdeviating fromthe user data
pré?{sas %ﬂﬁ‘)ﬁ@h ecordi ng and/ or 10 reproduction of data.

17. pﬁwﬂmgemsmrdat@ presg el a tfadedat ared Git antwateimogthe
essor ontr the recordin redet er m ned
il RTeRRge ) e hRRtal PSRN A o ne. ueed i1 t he
usefe b qarsaete%.%lrﬂe%} eﬁﬁﬁn&%ﬁ%g%éd B0f 24408 r@(zent the

claim 17, mhereln t he recor ng mned |unlconpr|ses
opfulcah}mcbuw &om dewgtlmgairensthfedjsendata aresydurimg temodding, andlor
Q essor provides for each recording | ayer
repg@ug 8?0 "area and the | ead- out area, and the
processor forns, for each recording | ayer, grooves and
| ands 20 on the user data area and the |ead-out area,
f or €. woblheeEecordeifrepeagdiices pk clairat'é; mheseinfthe @regessach

R g RS IBM inlh H £80 oA D s

usaden thd @seddatararear der / r epr oducer of claim 18, wherein
the processor 25 provides for the two or nore
recording layers different recording patterns from

one 4gnot hede reedrdditep F&ﬁ%e?'%%fa‘?rﬁr reiffthe rék

wherein the pr ocessor provi des a | éad-out area (ﬂ)gw ng
meadiwimicompfiseswwo or more recondingalasess fion mulidtayer reeending, and
thefprgcesso?%?gvrféeei, Fcirt(-:)é'ch recording layer the user data area and the lead-
out area, and the processor forms, for each recording layer, grooves and lands
on the user data area and the lead-out area, forms wobbles on at least one
lateral surface of each groove, and the wobbles of the lead-out area have

different characteristics from those of the user data area.

19. The recorder/reproducer of claim 18, wherein the processor
provides for the two or more recording layers different recording patterns from

one another.

20. The recorder/reproducer of claim 19, wherein the processor
provides a lead-out area having a width of two or more times a maximum

allowance of disc eccentricity.

21. The recorder/reproducer of claim 20, wherein the processor
provides different synchronization patterns of signals in the user data area from

the lead-out area.
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21. The recorder/reproducer of claim 20, wherein the
processor provides different synchroni zation patterns
of signals in the user data area from the |ead-out

ar ed2. 14 The requider/erspdeserad plajaud@rwheredn tienpregessor

o BOBES 8 OB e oY Bl A DR iABiatprms

théih&dad-beteateas froat ©a6 anbtverone anot her. 5 23. The
recorder/reproducer of claim16, wherein the processor
controls the recording predeterm ned patterns that are

41 1 8! entrild bIdRAEpHRRRr blIBIN? 185 Rhefidh3n@ pfdbestdr

The recor epro arm erein
condroty therrgcddingepicdeterariped pattetnsahat ameodifferaat droth ttinse used

. lLayers fqor multi-layer recording, and the processor
'”&%U?%I’é@ac{?&re%ach recording | ayer the user data area

and the | ead- out area, and the processor forns, for
each recording layer, grooves and |ands on the user
dat 84ar edl henigcorierireppdsiger af daim 23y wineveihihe secording

ast one. lateral surface.,of ,each .groove, and the.
medRRT aQMBrisef Brmiie e o aiet f8f Rl imghrecording, and
thé Proesser brividas fof each hessrdiMy lhhér theaisciafata affand the lead-
The recorder/reproducer of claim?24, wherein the

oyl psea Kk thegiragesres fermns. faceacibrasorging dayascgiogpvag and lands

orl ¥5iser el Sfceling HElekittetfes s WliBlad bl o8 kel Bhe
lateinal qurface s @ach groove] emdathbasabided obthedehdwout@rea Wadd h
of t or re tinmes, a maxinum al |l owance of disc
difiereah chatapteyistion oM thesg of dos Haer 938 E8ucer of cl aim
26, wherein the processor provides different
synchroni zation patterns of signals in the user data
ar e25f r onm he tesorderirepradugee af clagn 2#hwherein the processor

SRR RSP Sl MraFUph Bl HRSES) Al aERS Yor

orfd Afigthent synchroni zation patterns in

26.  The recorder/reproducer of claim 25, wherein the processor
provides a lead-out area having a width of two or more times a maximum

allowance of disc eccentricity.

27.  The recorder/reproducer of claim 26, wherein the processor
provides different synchronization patterns of signals in the user data area from
the lead-out area.

28. The recorder/reproducer of claim 26, wherein the processor
provides for the two or more recording layers different synchronization patterns in

their lead-out areas from one another.

29.  The recorder/reproducer of claim 23, wherein the processor

records on grooves and/or lands formed on the user data area and the lead-out

15



their | ead-out areas fromone another. 29. The
recorder/reproducer of claim23, wherein the processor
records on grooves and/or |ands forned on the user
afed.a area and the | ead-out 15 area. 30. The
recorder/reproducer of claim17, wherein the processor
records on grooves and/or |lands formed on the user

dat 30ar eq Hekcohderheptbdeider ofclain®ay, wherdi P pfddlssor
recordi ng nmedi um reproducer, conprising: an optical

regRIER O Yoeves andisantsclormat £ritherisendatmaiagaand the lead-out
5 arbgcording nmediumreceivable by the reproducer, the
recei vabl e optical recording nedium 10 conprising: a
user data area, and a |l ead-out area at an outernost
ci rgim‘ erence . of the optical recording nedium
pre

. [ \ m
t er AhERNGH rfeeqTANg BedaLILRSAdYERL FUBRISING: ar ea
£ o _ . . L o
uscrl GERCAI pibil B88d EPepRodicenria HEr s BRlicH et
melditian reseivabiéaby theyrapsodiucesibeoeceisable dpticabrbcondingenedium
user .data area and the |ead-out area; and a
Coﬁq%bsll%ﬂmed processor controlling the optical pickup

accor di n@ iseraiat’ bRSE HdP BRI St ea AP ahBUteHEdtNg t he
data recorded on the grooves and/or the [ands forned

on teecumierenng of theaplisaldecaslingmedium, area, t he

d ' -
D e o B e e A A o 5 ave g e
userthdadpical pigkdp friong déviati@ frdimigeQisdr faital ated ddding
15 reproduction of data, and

10

data recorded on grooves and/or lands formed on the user data
area and the tead-out area; and
a programmed processor controlling the optical pickup according to a
process comprising:
20 reproducing the data recorded on the grooves and/or the lands
formed on the user data area and the lead-out area, the predetermined
patterns on the lead-out area preventing the optical pickup from deviating

from the user data area during the reading of the data.

16



