MULTI - LAYER OPTI CAL RECORDI NG MEDI UM W TH DI FFERENT USER DATA
WOBBLES AND LEAD OUT WOBBLES 5 BACKGROUND OF THE I NVENTION 1. Field
of the Invention The present invention relates to an optical

recordi ng medj and npre articularly, to an optical recordin

redi um havi UGl AYER BPHICAL REGORBING MERIM WEH,DIRFRRENT USER
grooves of a user dat PARYWRRBLESANRI.EAD DYEWOBBLESO area, and
configured such that wobble characteristics are nmade different

bet ween the user data area and the | ead-out area. 2. Description of
the Related Art In general, optical recording nmedia are w dely

enpl oyed as information recording nedia for an optical pickup device
for recor BAUKGRODIOIDOORTHESINVENTION | on. The optical recording nedia
are classified into read-only-nenory (ROM conpact discs (CDs) and
di gi tal versat ifl eFigidssfshd PVEBliomccording to information recording
capacity. Further, a DVD disc capable of witing, erasing and
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di sc-random _access nenor DVD- RAl disc and a digital versatile
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data, such as disc size, n er of track layers “on a rea
or il | ¥halresa@ndranfighradngyichrinal wehhle shaiastaristics arednade diffierentdat a

area 20 ”E)e é&pthlé rg%{%&g%n%qnéﬁ:@ag}?é@%%?read and/or witten, and

a 25 | ead-out area I'ch™ ot ‘ated information is
recorded. As igdicated. t, 'C" of FIG 1, there are grooves
23 and | ands 25 %%%ﬁ“@?%?ﬁig%ﬁ%ﬁﬁﬁ n the user data area 20, so as
br edot erm ned ¢ Sdenerar fpfal LERRAR s b RGP Rl VBL S prmBchd °
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A .t.he | ead-ou te SB"), It 1S CO iy a Si ca
i v 18 PERe R, BitoBidRf refrdind med e okt b oskitty-riatiory
| ead- out (ROM) compact discs (CDs) and digital versatile discs (DVDs) according to
information recording capacity. Further, a DVD disc capable of writing, erasing

and reading information can be sub-divided into a digital versatile disc-random
access memory (DVD-RAM) disc and a digital versatile disc-rewritable (DVD-
20 RW)disc.

in such a DVD-RAM or DVD-RW disc, 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

25 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
30 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 perforns various functions. For exanple, the |ead-out area 30
guards 1 an optical pickup so as not to deviate froma user data area
whi |l e the optical pi ckup perforns recording/reproduction I n
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recording |ayer during recording of data. In other words, when
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transmtte
media, recordlng power is affected by the physical geometry of the first recording

layer LO during recording of data. In other words, when recording is performed

20 on the second recording layer L1, a recording light beam passes through the first
recording layer LO, resulting in a difference in the transmittance between pit
portions and groove portions,

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
25 the light power depending on a difference in the transmittance according to
various conditions of the first recording layer 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
30 Table 1, Re 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 t
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FIG. 4 is a graph showing the measurement result of light power
depending on the fransmittance 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 smaliest 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 duat [ayer disc, the transmittance varies according to the
physical geometry of the first recording layer L0, which in case of a rewritable
optical recording medium can further affect the recording power during recording
of data.




Fig. 4, in the case of a dual l|ayer disc, the transm ttance varies
according to the physical geometry of the first recording |ayer LO,
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20 Additional objects and advantages of the invention will be set forth in
part in the description which follows and, in part, will be obvious from the

description, or may be learned by practice of the invention.

Accordingly, to achieve the above and other cbjects of the invention,
there is provided an optical recording medium having a user data area and a
25 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 tead-out area have

different characteristics from those of the user data area.

Further, the wobbles of the lead-cut area are formed by modulating at
30 least one feature of frequency, period, amplitude and phase of the wobbles of the
user data area.



25 | ead-out area, wherein the user data area and the | ead-out area
each has grooves and | ands forned thereon, wobbles are forned on at
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Another aspect of the prasent invention provides 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, and different
types of synchronization patterns are used in the lead-out area and the user data

20 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.

25 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-fayer recording media, the lead-out area
has a width of twe or more times the maximum allowance of disc eccentricity.



recording. Further, in case of nulti-layer recording nedia, the two
or nore recording |layers have different recording patterns in their
| ead-out areas. 25 Further, in case of multi-layer recording nedia,
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in which: 5 FIG 1 shows an enlarged view illustrating portions A B
and C ofs a conFERt ghvvls APEhiaajed G NRERStHESbrHEhs &l Band Cofa
partially cross-sectional] viewillustrating a conventional optical
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an enl ar geaﬁcm'r@mginnedwm ating portions A, B and C of an opti cal

recordi ng nmediu : [ [ 15 DETAILED..
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enbodi mént ssanidingengaliaent i nvention will be described in detail
with reference the attached draw ngs where |ike reference
nurmeral s refer F&t‘*h’@”?q{a& S E\ee‘?%‘é?ﬁ{*@e{“%?ﬁ?&ﬁ&?ﬂ'.ﬁhﬁﬁ%ﬁ%\ﬁ%ﬁt@saﬁe
descri bed aAdbel ow to explain the present invention by referring to

the figures and_to nore (forrpl etely explain the present invention to
anyone skil | ed Ft@-tﬁ‘n‘é apgnlargad vmlﬁ@ﬁ{aﬂng portions A, B and C of an optical

recording medium according to the present invention.
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DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

Hereinafter, example embodiments of the present invention will be
described in detail with reference to the attached drawings where like reference
numerals refer to the like elements throughout. The embodiments are described

20 below to expiain 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.

25 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.

30 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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addressing information or reference tine information int

phase | ocked Ioo PLL For e t he wobbl es of the Iead out
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data area 120 as lows. I n case of frequenci es o
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frequencies of the wobbles 105 and 135, the wobble 135 of the lead-out area
130 may be formed to have a frequency of n times (n is a real number) the basic
frequency of the wobble 105 of the user data area 120. The differing wobbles of

20 the user data area 120 and the lead out area 130 unify the physical geometry of
the optical recording medium as well as provide a discriminating lead-out area as
a guard. In other words, the wobbles 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

25 the physical geometry of the disc and to serve as a guard, the iead-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 wobbie 105 of
the user data area 120 and the wobble 135 of the lead-out area 130 can, for
30 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
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130 may be fornmed to have a frequency of n tinmes (n is a real nunber)
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r ecor di ng/ r epr oduthé piedetenphindsorenoislingepatfare quegnioy, fanebtaonplpea rexbrdiag

be read,pu t ow n doubl e ..

i scr m GapeBrdyse R L er e hred PHE Mty | A GitBosiing pattems

accordi ng teed irsthearsdr datacateae20, abrédeterpiiese rdcordiny @atte e ford@mple,
redet erm ned recordin pattern can

formatting t opti cal di um

be. r ecor dad GUn RAHETH iz B AP RREANR S0 deRn Lhs ear Sl e 229 RGeiehy

| ead- out ae&yntdy thEheadrbatsiearsaoned recording pattern may be, for
exanple, a recording 10 pattern used in the user data area 120. That

Is to say, anong cordin atterps wused in the user data area 120,
a predet erni ned r‘é‘g%Pﬂfi"f?@?Hg? feé’PHﬁ”Q B?t?"aé'?é\%lué‘?g nthgotsepdeietra 1elns
be repet edbooried M Wededdotit\ieh 830; Pateti RBod™ Bing the IdlVout '#6998H 21 ng
t he | ead-out area 130. . ,
For example, a 00h pattern is recorded in the user data area 120 and an FFh
pattern as another pattern is recorded in the lead-out area 130. Therefore, in
this case, the recording patterns recorded on the lead-out area 130 are different
from those used in the user data area 120. Here, the 00h and FFh patterns are

20 recording patterns based on the hexadecimal system.

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 patierns (to be
abbreviated as “sync patterns” hereinafter) are used in the user data area 120

25 and the lead-out area 130. Thus, the iead-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
30 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



Alternatively, 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. For exanple, a 00h pattern is recorded in the
user data area n.as anot her Pattern i s recorded

20 FFh
e he | aadbiietsy g@%‘%g%@s%@t@%géat;ﬁwﬁheq inian Qplical reqeeding emdiimg

patterns rgesdeleshinsd tét@rdiﬁqxga@éﬁns%rngﬁarmréﬁt%yﬂbﬁFo@ﬁfeﬁibn dakiBfRslips e
used in the user data area 0. Here, the 00h and FFh patterns are 20

recordi ng PEtEEPTHE19RIBY leas-oularerradde vear daja amm alpoe oF i adyiion te
third enbogidrg, !;ptée,, Wy ' ' . b

i ncl udes a%{glﬁbaﬁt; ar egﬁﬁ%%ﬂa%@olgs{%%%}%@@ggy %gﬁt*ngﬁhq‘%qlé%ioﬁéhe
gr ooves 512 pickud fioamthe uses datai drear dhe regdingaindssymehranizatioh patterns in

atterns | " syn atterns”.hereinafter) are used
"ot he use gy 18 FE Ri36SEatRiod HRGoR e Raalco g Tadiblt Htfe

I ﬁad- gut afeas,li8Ghe sreﬁesti_nire?tm ed dpﬂ?airpaﬂ@grdapi tj&gpfé@f@n'@)drfﬁohrﬁ@bbi@fiﬁ@,
t here reventi ng a tic i ckup. from deviati romthe user
dat a a¥e2 i’?ﬁ" %ﬁr‘%‘?ﬁ ?‘Pgﬂgﬁiﬁa?'f%afnrvéﬁ?‘ﬁmjeﬂfwe%@négg gsengatparea 120 o
recorded oanghige Wa@MBred$30lescri bed above, in an optical recording

medium different types of 30 wobbles are forned on the grooves of
the user data ar or the | ead-out area, thereby preventing

. 1 . an .
opti cal '%i ckup t hHEe BIESERYIRYEnion S angPremasie Myl tayayaptigalqecerdinang

from the uspidigRtRvgado driidrBeEcortdmgalyBlak FallowE CORe Hidi-FRE
pr edet er m ned ! r ecoyg]i@ngopat ter nsm%nd/gogy differ !aorﬁsegiﬁlghﬁg{h@g{ ?%ﬂncal

patterns c&Forpagdreedividaciydes auseicdala giea 3d@and adetdroutawma it sach ea
| : ey . .
al one or i pagHd 'F?ﬁrb&fés 23 dhflaflid ﬁ%.e(?\‘{o t hﬁd&;ﬁ@iﬁgs b Pcfrﬁ]é'tejq:ﬁis%rleast

guard function eventing deviation o rom
dat a ar ea. omadateet sudacryokaathsyf s gmoveatl 20 mnpgdbe éamus 125. Eexwobldes t o

t he wobly e | M| | f | ead- out .ar ea.

Thus., 115 ¢ AGShdaisnite HsRidR ot e PR POaf o [fBrefeiR hudliten

from devi aeighgphdsedneitdblous ¢éPLI0atTe meemnt baGptigalbisiug fromaddvisgingdioneen

the user data area 120 t he | ead-qut ar 30. ,10,The present

i nventi on U%ﬁ:rc%rlﬁrﬁfﬁﬁ %Wf"’blr'-‘aﬂ@g a&ﬁﬁi%?’afr%’"?%‘émﬁﬁer}g%r data area
120 and the lead-out area 130, respectively, may be modulated into different
types of wobbles.

20 Further, in a multi-tayer optical recording medium having two or more
recording layers, different recording patterns are formed on each lead-out area of
the respective recording layers, thereby discriminating the respective recording
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

25 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 channet 2 {Ch2), during
recording and/or reproducing on/from the optical recording medium.

Further, to maintain tracking during intertayer jumping, the width of the
30 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 manufaciure of a disc is approximately 50 um, the width of the lead-out



medi um having two or nore recording |layers as follows. The
mul ti-layer optical recording nmediumincludes a user data area 120
and a | ead-out area 130, each having grooves 123 and | ands 125.

Wbbl es 105 e fo | east . one | ateral surface of
each of the 89%0&1/(?@ cﬁ%e?%(ﬂﬂ@ YA he wobbl es 15 105 and 135
may i ncl ude addressing |nfornat|on or reference tine information,

e.g., phase Iocke@cddmspg(ttﬁ’hhﬁotheﬂ'anbb@lm oameomtesemlmmrﬁi@ﬂptcfrom
devi at | ng from .the user dg}éa are t he wobhl es 105 and 135

formed in Pf?&ﬂﬁ%@ea%% tespecive resedl aw\ré In @qpuigdaveraplicalgcording
respect i velmyediihathgérahed rééﬁr@m@'!&;ﬁ&éeﬂiﬁeréfﬁ ﬁ?ﬁ:ae%«ﬂé’l‘ﬁg’ & 20

Further, in a nulti-layer_ optical recording nmediu ng two ‘or nore
recordi iy MESSIY, ead’f"f"?%‘?réﬁﬂ layes o tenlgagraut arass13l.e fornmed on each
| ead-out area of the respective recording |ayers, thereby

di scrimnating thgs Hesdekiandve eé"débﬂ:llﬁ@to ﬂh@ﬁﬁé%mﬁﬂfenﬁﬁﬁnﬁoﬁveé Brd he

case of a dual -layer recording nmedium™ a tern nmay“be recorded
on the | eadrgigd &t agser detaarea ard aleasbedl argal a!ydadlffamtaypeémfv@ﬁ:bles

2L L1 T b % 0ol U8 B B RSRANASHEE O

| ayer . I'ng So I'ng pa terns ar
1 ( Chl) andhmebjobenf igsirigna rechmiiredager oiicbinligi- Iapauleabﬁdmg areehum&dhmﬁa

b durina . recordin rodu on/ from
t%eaogt ca?'!a?‘?c‘%)cg%@ %oﬁrﬁﬁld'nﬁﬁ ﬁ%rfm%?ﬁnﬁ'réﬁ %ree af(b?ﬁ’g‘sc&wnqwg
i nterl ayer |adrpitragea pheventdahogtical b-em@fhait Qéﬁofmé retioP@indAEbraBctiA

determ ned._ to m)recﬂﬁ maxi mum. al | owance of disc

eccentrici fiym ‘E?V'%‘f@cfe@@é%fjﬁ‘?r Aty aE‘r“@c 0‘?"8‘? rfecenfigijration shthenvhele area

course of wauﬁe%éﬁdiﬁg?lagérﬁ) Kkbv@Ghé §aﬁ1§&b‘?&8!ﬂ6ﬁt réfverfls BBleribRgionidt h of
t he | ead- out area 130 is determ ned 00 pmor greater.

Accor di ng TPraduetiosrandieyg@rasing Gie tPr%d'ﬁﬁ@gl@ﬁtm lightarawesAransmittance of
di | tical
| scri Mgatgofae h [gfep! aY)eref;@!Elﬂ{rgghg&r gg&(ggglaﬁdgﬁg 3 Bufad @pgg/&st. | ca

recording medium ayers, erent sync
pat t er ns migcasding snedien, therwiale hresecfoa tiish gedoaging iayerﬁshmrifigacbcbidhmea

3?2 As de%% npee gor?cﬁt‘? Vfto ﬁgga{t%e{]&orﬁl&nqﬁ rgproﬁuc Of{ Qr\{c?lgF ire%rc])rdlﬁg, W !C
requires light power adjustment, on a second layer due 1o a difference in a
transmittance of the first recording layer. Therefore, in case of a multi-layer

20 rewritable optical recording medium 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 opfical pickup can maintain a uniform light power during
reproduction and/or recording on respective recording layers.

By using such wobbles according to the present inveniion, a whole area
25 of a recording layer can he 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
30 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



formed on a user data area and a | ead-out area, and different types
of wobbles are forned on the grooves of either the user data area or
the | ead-out area, thereby configuring a recording |ayer of a

provi di nga di sor iV Pl Rk Seshar G RaesiEoNn A desatped with
| ead- out arsferapiceteBkample sibbdiatent thkiedf Al Heeiidr8®od by those skilled
recordi ng/reproduction, fromdeviating fromthe user data area. Al so,

the confi giitBEidhhat varrs ghgngesindam andalstailsgray hg madestherein métheut he
same condi {i § (=X [ i r i /

T acording oenHBHPHEAR Rl ok o e Ryeri AU T ARE Pbgnced
anot her %hi gleéms.(upper) recording layer. For exanple, in a dual |ayer
optical recording nedium the whole area of a first recording | ayer
is configured to have a sane condition to prevent deterioration in
reproduction and/or recording, which requires |ight power

adj ustnent, on a second layer due to a difference in a transmttance
of the first recording |ayer. Therefore, in case of a nulti-Ilayer 20
rewitable optical recording nediumaccording 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 |layers. By using such wobbles 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 |layer. Al though the whole area of the
recording layer is configured to have the sane condition, in the
present invention, an optical pickup 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

i nvention and/or the above described recording and synchronization
patterns. 10 Wiile this invention has been particularly shown and
described with reference to exanple enbodi nents thereof, it will be
under st ood by those skilled
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in the art that various 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 Wat is clained is: 1. A

mul ti-Iayer tt cgl..te ordi ng nmedium conprising: a user data area
s clai 8. :
on each rec — 5 grooves forned on each user data area,;

user data wobbles forned on at | east one |ateral surface of each

groove of one of the recording.layers; and | ead out wobbles, which
differ fromt he?user"e\(ﬁ%fﬁ%f?%f)88'%%3?%?‘30("11'@9d?l‘:éj'“rf‘e‘é‘i’mﬂf’ﬁ@g4 ayer, formed

in an area beyogqisar aadRELbAIACH réasH ]Q}f«er,t he one 10 recording
| ayer. 2. The multi-layer optical recording nediumaccording to claim

1, wher%in t heSiReNBs Eymed ameaghosspreiata are@a of the one recording
| f i f
bl o a1t udec el WAbRE i of &R R Edal e e SPERNe o

of the oneonecbtid regotdiyeiaye®; amthe nul ti -1 ayer optical recording
medi um accordin Q i , erein recording Ls orned on the
grooves and/ or Fggn Su?#a&b%%, WH%@%@E‘F“%&??&PEW@S%H@ one
recordi ng regeeding taerforrmad in Arep@achdviondpr pdatermineedadisidtiaisndf

t he one, recording |layer. 4. A multi-layer optical recording nmedi um
conpri s]%g?ecoéd'ﬂaclﬁy ata area on each recording layer; a groove
formed on the user data area of one of the recording |ayers; 25 user

data wobbles fornmed gn at |east one lateral surface of the groove of
the one recordifg | aje® mulirfaypeapficalfecrbiiby sedivin iasrowing orclaimom t he
user data Péiﬁ%é’@voggﬁsgf‘ﬁxe [E?G%rugbf& ofANE Bnefré’éd}ﬁﬁg'@pé?%rérf&%ed
beyond a predeterm ned radius of the one Trecording yer.

by modulating at least one feature of frequency, period, amplitude and phase of

15 the wobbles of the user data area of the one recording layer.

3. The mulii-layer optical recording medium according to claim 2,
wherein recording is performed on the grooves and/or lands formed on the user
data area of the one recording layer and the area beyond the predetermined

20 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 layers;
25 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. |
30
5. The multi-layer optical recording medium according to 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



30 5. The nulti-layer optical recording nmediumaccording to claim4,
wherein the area beyond the predeterm ned radius of the one recording
| ayer has wdth of two or nore tines a nmaxi num al |l owance of disc

eccentricity. 12g. T ar ' ing nedium, .

according to claim 41?ﬁemﬁé}§tggaxé?é{e§[:cﬁpggé@%q @%ﬁﬁ@@g%rg%ﬁos%@ma‘h

| ead- out améwgreinhd each recording |layer has a different recording

pattern in the | -Qut are 5 of the respective recording |ayer. 7.

The nul ti-|ayer ega%ﬂirgg?rdﬁ\gc%ryar ﬁﬂnﬂféﬁﬁﬁﬁﬁégb‘%’&ﬂ% Y9 claim 1,

wherei n: each remghdecgdirgyayerdRER! difeéenardcoding Bhttéfita thaithdld

recordi ? :O?%/err has a di fferl_ggt synchroni zation pattern in the | ead-
0

out are SSREPVERGRAINEIBYSl ng | ayer. 8. An optical recording
medi um conprising: a user data area and a | ead-out area, 15 wherein
the user data area and the |ead-out area each have a groove and a

| and forned therfeon, Th®bbiliEtayer eptical rmsgrding mediwnsiccomiing tot @aiad 1,
surface of ,gach.of the grooves, and the wobbles of the |ead-out area
have different characteristics fromthose 20 of the user data area.
9. The optical reachrdtordingddyarmoayrisesangad-outar@aa® wherein the
wobbl es, of the | -out area are forped dul.atjng at |east one

f eat uremgf freqef?gﬁéégoraggﬁwrW?iﬁgg%ﬂ{&ﬁ%@'%gpqwn% |1gad-of
the user dauharmeest.the 2Espbltivelfaecridtd m?br.recordi ng medi um according to
claim9, wherein the wobbles of the [ead-out area include addressing
information or reference tine

8. An optical recording medium comprising:
a user data area and a lead-out area,
15 wherein the user data area and the lead-out area each have a groove and
a land 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
20 of the user data area.

Q. 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 wobbiles of the user data area.

25
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).
30 11.  The optical recording medium according to claim 8, wherein a

synchronization pattemn of a signal read from the groove of the user data area is
different from that of the lead-out area.
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information in a formof phase | ocked |oop (PLL). 30 11. The opti cal
recordi ng medi um according to claim8, wherein a synchronization
pattern of a signal read fromthe groove of the user data area is
di fferent from that2.of Theepteatirezotdiag eeedid® dczordihg topteilmeﬂ wherem
recordi ng nedi accordin o claims8 wher eter
recor di ng pﬂ?‘i&ﬁgnéﬂeg f?&@@%ﬂeaﬁ‘ ntgr?ée e’ Sat‘” B?eegafjd) @é@%ﬁ‘? pggyent an
optical pi C@mcélr;ﬂﬂkﬂ?ftbﬁidé\ﬂaffﬁg)%hﬁﬂeqﬁé%dﬁ?eté*re%rcﬁﬂft e'cBEng and/or
recordi ng and/or reproducing of data. 5 13. The optic recordi ng
medi um accorepieglucingcdfalai®s, wherein recording and/ or repr oducing is
perfornmed. on the groove and/or land of the user data area. 10 14. A
mul ti-layer optical recording nedium conprising: a plurality of

recording |ayers f®ch mvtbmgzaarét@@dmg&ﬁ@dlaﬁ‘ﬁé’c@mdm? t61cRAYES, iesaR(
t hereon; user data wobbles forned on at | east one [ ateral surface of

the groove 6®CONgiNg AT MRSOGHCINGES PRIEYIMBhAN the erapveand/anland s thriuser
wobbl es, whigh, g’.%g er fromthe user data wobbles of the at |east one
recording layer, Torned in an area beyond a predetern ned radius of
the at |east one recording layer. 15. The nulti-layer optical

recordi ng nedi umﬂﬁcordl ng.to claim114, 20 wherein the wobbl es of
the | ead@ut arealdf *h@ulilaygneptichEesudingdng UMy ROMRIISENT'f or med by

phase of tho. wobby Bur o of B Eng a8 BN TP 2P 3ERaELAR #Boove
recordi ng | &yrered thisgeon;
user data wobbles formed on at least one lateral surface of the groove of
at least one of the recording layers; and
15 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.

15.  The multi-layer optical recording medium according to claim 14,
20 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.
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