25 January 2006 OPTICAL RECORDING MEDIUM WITH DIFFERENT WOBBLE 25 January 2006
CHARACTERISTICS BETWEEN THE USER DATA AREA AND THE LEAD OUT AREA 5
BACKGROUND OF THE INVENTION 1. Field of the Invention The present invention relates to an

optical recording mediurg prpgs MORERRVBING: IEBIOR 0ATACSIFFERENH W OREIEWobbles
formed on at least AR JEETRIFISAES OB ETPANSEN THESBISEHPIATA REORNES PHE IERAUt 10

area, and configured such that wobble characterisgggiepgrpade different between the user data area
and the lead-out area. 2. Description of the Related Art In general, optical recording media are widely
employed as information recording media for an optical pickup device for recording/reproducing 15

information. The optical recording media are classified into read-only-memory (ROM) compact discs

(CDs) and %igitélpy @H%BW&%WN%RJ information recording capacity. Further, a DVD
disc capable Of“WF(I%Tg_ETaSITTg?TrdTEHGHTg'ITTfGTﬂm, ion can be sub-divided into a digital versatile
disc-random access merpiy & Y RAMM i 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 dise pisdniirlenabiaclatageats apropticadaideralageraydileaabeepyiore
preventing information, iT recorded, a yser data area 20 in whijch us%r Fg(?ta;\ctkzan be repeatedly read

and/or written, BAG'SYS %198 QUL FEAARHRG BEAHHLRaNINa IoRed RLaldeasias
indicated by a perdoatetal elifeeloftheseare areovesr 2Brngdriandsdipedessasiveliefermed in the user

data area 20, so as to perform recording and/or reproducing information marks 27 along a
rodotormitla S788, JERGTHOER e T EAG ALt GaR e TS erlarged
portions of between the user data area and the lead-out area.

2. Description of the Related Art

In general, optical recording media are widely employed as information
recording media for an optical pickup device for recording/reproducing
15 information. The optical recording media are classified into read-only-memory
(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 enlarged 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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30 the lead-in area 10 ("A") and the lead-out area 30 ("B"), it is confirmed that phy3re&"Pre/28%hich
is read only data, are formed thereon. Here, the lead-out area 30 performs various functions. For
example, the lead-out area 30 guards 1 25 January 2006 an optical pickup so as not to deviate from a

user data area Vi@ Jae ARYiERL PRk YR REHTRIASVIaROTHING SERIBAHSHS B Bk RATTISUIRE GistigRpwn in
FIG. 2, in a dual-layer optical recordlkrg%ﬁmedlum having a first recording layer LO and a second

recording layerRigKeisRS5iRsBIE eEKAAHSRIRIIG RBUt area 30 allows an optical pickup to keep
performing tracking during interlayer jumping from the outermost circumference of the first layer LO to

the outermost circumferengrafdirRisegositolayianlFl @ithadtadpaatmgreptitae teadkdiaghs. The
opposite tracks are _seq@tial%gddressed from the inner circumference of the first reczcj)lr%'ng layer LO

to the outer 10 ERTHTE HE TSRy FHah A ERN HLI A SRRORGFERERERIRE IR b recording

layer L1 to the imsosiiecuadrrpate thesciehdroadieldacaRwg aisepbaisiaregs thgaspa lead-out
area varies according to the reproduction method of a second layer. In case of a dual-layer ROM disc
having opposit 8B Am EaE kg AU NeCaYSTARPING R ther 8 ESRROR! GLCHmisrence

circumferencesobftitiestifisst@yst secntheccardinthEysrsuntfevesy ohthasseobad eaviiabiewitticat
recording mediym,. both ﬁgits and roms an t% used Therefore, in case of dual layer rewritable
é A43Saff

optical recording® Watig, TREM R I fORRPHIE MR GeRALR) I M A APLPRSES ding
layer LO duringfr@eotielniaes deteutnieteece ofdbewinenreecodiing iy eeLiotm eee26uesy the second

cterence 1 i AR IR B AL T BeR GPE A0 GHUSHA BT A JO8EP M measurec
for an optical reeoushdiagiadem hta thdinheareisc anpié @ece thgreove area and a groove area with
marks, for simulation of
In a dual-layer ROM disc, an area serving as a lead-out area varies
according to the reproduction method of a second layer. In case of a dual-layer
ROM disc having opposite track paths, a middle area is separately provided at
15 each of the outer circumferences of the first and second recording layers.
However, in case of a rewritable optical recording medium, both pits and
grooves can be used Therefore, in case of dual layer rewritable optical recording
media, recording 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, 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.



25 the light power depending on a difference in the transmittance according to varfuS¥GHIRRNs 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, 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. 2 25 January 2006 Table 1 Parametpggpnglition Wavelength (hm)400 Numerical
Aperture (NA)QR.65/0.85 Minimum mark lengtl

Modulation-plu&arARR Blich (TP) (M)0.30, 0 Q@qﬁé)ﬁeflectivity (%)Rc=25, Ra=5 Table 2

ItemFactorExcw\pgeM gqm))lng layerStruchigyg of firstMirror, pits, grooves, , recording layergropves
with marks. High-.NANumber of tracks85 for 0.65 of NA tmnnpd h\/ laser beam160 for 0.85 of NA

Incident angle| YWBSHLE ArsrBres NANA 58 9-85%/0:88 of NA 5 FIG. 4 is a graph showing the
measurement rgﬁH;ﬁmmgﬂhp,@yé%tﬂgﬁ INGQOP kR tagsmittance for the cases shown in FIGS. [3A,
4 _ac

3B, 3C and 3D. With reference to Fl ording to the simulation result, a decrease in

n

Modulation EFM+ (Eight-to-Fourteen Modulation-plus)
Track pitch (TP) (um) 0.30, 0.34, 0.38
Reflectivity (%) Rc=25, Ra=5

Table 2
ltem Factor Example
Dual recording layer Structure of first Mirror, pits, grooves, ,

recording 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),

10 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 L0, which in case of a rewritable

15 optical recording medium can further affect the recording power during recording
of data.



the light power is smallest in the mirror portion (graph line with solid squares), 10 afrRi/#iEayrOBBwer
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 shawmAHY: AFT e fa9ERrAsNal layer disc, the transmittance varies according to
the physical gedometry of the Tfirst recording Tayer LO, which in case of a rewritable 15 optical recording

medium can further affect the recording power durin ording .of d 3 25 January 2

SOMMARY OF THE INVIEISoIES o A0E FoalNE [ siinct g Amsant B aleh Ruention

to provide an qpmedimmmhmhord|hgvrm1gomhealdawutgaee@adrmgtumhtoopf@medaq)lckup from

deviating from a user atagki?%unn recordln and/or 5 re roductlo of data, without afgf&ctlng the
n

recording powe?! T bfeR ﬁ‘ﬂﬁH a°;5}3|?ea'§8r %E?af‘FSé HIPHE R NABR R ude
optical reMntabt;predumilog ofettita Iwmmdﬁedm@&&eoénwumgy@owenca“lrfemwmt media the
present invention unifies the SiC met ofare rdin ell rovi esa
Farminatig IMEBTLEAR PEARCIALIE HPLCA e e DSm b BRI media, the
present mventlme\nmltéllalsetfubofwsg:ahqgh@mleﬂpa@ﬁ@ﬁmﬁtlrecawm rayii- la@eo fopicdl ed dayeingisc (i.e.,
wobbles formed_on a Ieast one ateral surfac '§§ﬁﬁ roov rowdpya uniform tr |ttance of an

optical light bedh¥ 8 BRSSP Y TR o el el Y
middle area to p@ﬂoxmpmcgamd ’eudmmnnmmm@lleadwlanmarﬁmeethpter mratdnfa&rlalyee of the first

and secong recording,l osite track at is the e trac entlaly
addressed rorﬁWerﬂ%br?g Sp %E ndctg%lm ﬁ PrSQ“FeBO?é% ay ri@tgq C|r¥:?1' ,erence
thereof, and thgemmatm@baﬂmstmeumémngriag@fmmelaemﬂmbdmydmg%x(eeLleHEQMed

circumference therqq
on atleast one lateral surface of each groove provide a uniform transmittance of

an optical light beam passing through a recording layer) as well as newly defines
a lead-out area or a middle area to perform a guard function. A middle area

15 means each outer circumference of the first and second recording layers in
opposite tracks. That is, the opposite tracks are sequentially addressed from the
inner circumference of the first recording layer LO to the outer circumference
thereof, and then from the outer circumference of the second recording layer L1

to the inner circumference thereof.

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 objects 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 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
30 least one feature of frequency, period, amplitude and phase of the wobbles of the
user data area.



20 Additional objects and advantages of the invention will be set forth in part in theed&#iétPihich
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 objects of the invention, there is provided an

optical recording mediumityig S RISBRIREaRIBN deBfaUk A ARoNRSIRN Siadisrsiaga area

and the lead-out area each has grooves and lands formed thereon, wobbles are formed on at least
one lateral surtdBe BifREPREINHE HiBd0Es, lehdreRBiedARHE \ddd-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 30 leastefirferiueoridrerugredifRrandwabblégde e gbasRitf treavahdles of the
user data area. 4 25 J nuar%{ZOOG Further, the wobbles ma inclu? ssing information

dd
reference timeIRAAIA B12Re SUNG P PRALSTRREE D B BEDR B Lo AT A BRGYSR Phifrerent

wobbles in the tireudetalateamidattetleabadtaicarsyrebramigasian patterns of signals read from the
grooves of 5 the user data area and the lead-out area are different. Further, in addition to the different

wobbles in the user dateygaand Mg ieadiauh arsmLedsierined geording patiers aLe fecorded
on the outermost circumférencé of the optical recording meditm to prevéntan optical pickup from
deviating from the leszi-datcaaeaa phadedarcimeiihc eod/imgltatgnrtlactioacoidethoimtheother aspect of

the present invanfion,, e Pr‘i?é?gﬁ(?eaé‘f?@g% tifz%‘f%%i&%mé%%?il;ﬁvig reVart daia s and a
lead-out area, Wherein predelt'ermlne Fecording patterns are recorded on the ou erost
circumference ptkup dravaderaimdntionetiensepiatiearea dpticglneiotugingoand@viating from 15 the

user data qEea Pe"ﬂ}ggurgﬁ%déﬁ% g{éclllor reproduction of data.

In another aspect of the present invention, there is provided an optical
recording medium having a user data area and a lead-out area, wherein
predetermined recording patterns are recorded on the outermost circumference
of the optical recording medium to prevent an optical pickup from deviating from

15 the user data area during recording and/or reproduction of data.

Another aspect of the present 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-layer recording media, the lead-out area

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



Another aspect of the present invention provides an optical recording medium haviRg2't&¥rr8%a 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 arefs RIpo TR | BRI NESR o G I B As\ s 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 theit lead-out areas, 25 Further, in case of multi-layer.recordin dia, the two or
more. recording layers hiUE ARRYERUSHE AR ARty o TR FSERb YR 2Ra v PARATIR the
case of multi-layesrecappirentindide sbedergdio dosis 2 xaasplendtibafitmenes theredimeis the maximum
allowance of disc eccentrici . 525 %ﬁnaeaég 2006 BRI%IﬁESCRIPTION OF THE DRAWINGS The
above objects 5%?5?{1\%% 248s 8 ﬁ AIRYRARIA Vil become more apparent by describing in
detail example embodj s thereof with, reference tq the attached draw; in.which: 5 FIG. 1 shows
an enlargechview lustrsing SAme Ao B A A S B S &ium. Fic. 21e
a partially crossseeetohahaieypiicatratoglanganedntional optical recording medium; FIGS. 3Athrough
3D illustrate various pertions.of the conventional optical 10 recording. medium: FIG. 4 illustrates the
experimental result of%rg%?tr%g(')g\)/vaet‘&%‘)@eﬁg iéhés%g:‘é%(é%%ﬁ | HE Eﬁ@]s&agr%qé%a%g%&gW%@?I?‘uésl,l#gtgﬁgq portions
A, B and C of arecptitiag reediding medium according to the present invention.

FIGS. 3A through 3D illustrate various portions of the conventional optical
10 recording medium;
FIG. 4 illustrates the experimental result of light power for various cases;
and
FIG. 5 is an enlarged view illustrating portions A, B and C of an optical
recording medium according to the present invention.
15

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 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.

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.



15 DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS Hereinaftef2eRa13pie006
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 explaindBerpEsUHIR Ok RY-ERiEEIRY (iR ATHTgs ARt IAGIBFERAMPletely

explain the present invention to anyone skilled in the art. The present invention is not restricted to the

following emboBIGNHES BRPRIGR) DHEROMPREIOYEBSIENEARYIRHNG $aM RISV BEPresent
invention, the sgoRRPfIdING Sediveddpriueiim e askNain g Hivalenss LaReisjdngiscRia- 5. an

optical recording medium according to the present invention includes a lead-in area 100, a user data
area 120 and aléashodlaEaa £anGeeRN aRaIRA(AsH DEWhES InteriawedHEYING: frofmEtethereon.
Wobbles 1G5 agdidansdedipcmasbpshakleast 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 apd shown in FIG. 5. Reference numeral
110 denotes a laser bealﬂ]‘.""@ 9Rtl lﬁ%??rﬂlﬁ% 'ﬂgﬁﬂ%ﬁ%gﬂré]ﬁlﬂ/g? m&rﬁa%ﬂﬁ%ﬁdﬁ%%%’é Wfs a guard

function that pysreseist anveptioal, pickppofige shevguaf farttioating fblestaffesentdataetiea during
recording and/or reprodyction of data, and.in case,of a dual-layer disc the lead-out area can
coopmantain TEERRANTo hER R BRI 48 BURAJLATATRABRIAS fr an opticl
recording medipre@eenrdingdoafirstof izodptieat efchelimjaseaiunvendqr legerodtards giard
function, wabbleg different from the wobbles 105 in the user data area 120 are formed in an area
eyond 2 [hedBERNREE AL BP R BTG TSGR RE B lSal SO SIE S n

amplitudes and phases of the wobbles 105 and 135 are modulated in the user

data area 120 and the lead-out area 130. The wobbles may include addressing

information or reference time information in the form of phase locked loop (PLL).

For example, the wobbles of the lead-out area 130 can be formed by

15 modulating at least one feature of frequency, period, amplitude and phase of the
wobbles of the user data area 120 as follows. In case of modulating the
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 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
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

7



10 other words, at least one kind of features including periods, frequencies, amplit%ﬁé%‘%(i‘fd #8ses of
the wobbles 105 and 135 are modulated in the user data area 120 and the lead-out area 130. The
wobbles may include addressing information or reference time information in the form of phase locked

loop (PLL). For exainplerdbgraeliemef &g learpuharss. 1&%?8“‘9&%%@5@ paRdROdAIALRg at

least one feature of frequency, period, amplitude and phase of the wobbles of the user data area 120

as follows. In cA2RCPHiGYAERENRE! feGehcbyiBorRoNSIMILS ROBIHAHOMB RN SRAOMBRDIES of the
lead-out area #?&U@%Q%M}@%éﬁdﬁﬁ@ﬂ@%@%ﬁéim%ﬂbi%a%m)nﬁmp@éwﬁo%ﬁ'&

frequency of the wobble 105 of the user data area 120. The differing wobbles of 20 the user data area
120 and the lediPybtafisclignnigneb iRy sraidaRany - 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 surfage of each grpanepeicardir@iionthgoeasany tave R mitsdnndorsr tienprisence of

an optical light peam passing thyough a recording layer. For example, to unify 25 the physical
Geometry of tha WEBUENE 1 Gl HAL OAF BRE L MBI Ao DB B By BRI bucn that the
wobble 135 hapatfeequancyefettraes ihahef dhe-usendetalaBaiei@bywibeimmeatiag di¢ieddlating
the wobble period T, theﬁﬁbble 105 of the user data area 120 and the wobble 135 of the lead-out

area 130 can, 1BH58'ERa te, 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
25 January 2006 may bd tecprdddtermhiedeambcandcingapaBormoay diaghpy theadtbeateenatdinds read

out by a channel ' i cordi P Tolgl t le fr r_period can
be read ou oy BeaH L B e e 0 T S B S PR A Rl
used in the user data area 120, a predetermined recording pattern, for example,
a 00h pattern, can be repeatedly recorded in the lead-out area 130, thereby

recognizing the lead-out area 130.

Alternatively, the recording pattern not used in the user data area 120 is
15 recorded in the lead-out area 130, thereby recognizing the lead-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 patterns (to be
abbreviated as “sync patterns” hereinafter) are used in the user data area 120

25 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
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



5 In an optical medium according to a second embodiment of the present inventioﬁ?\ﬂﬂfé‘ﬁrf’o?r?ﬁﬁtting
the optical medium, a predetermined recording pattern can be recorded in the lead-out area 130,
thereby discriminating the lead- out area 130. The predetermined recording pattern may be, for

example, a recopling k) R SSRGS HRSK drtaMSaihath Spati lecavimgaRaitRRording

patterns used in the user data area 120, a predetermined recording pattern, for example, a 00h

pattern, can beHegsieiesaNNRE sRGeEiRgHRARIND anares diferent e Yererian PaiteIBaEalt area
130. Alternatively, fheoreeRf SN aneaidaL s\t 1kerdAdNRS8EFaRRERaA A e bpifesatfgsHRdhe

lead-out area 130, thereby recognizm? the lead-out area 130. For example, a 00h pattern is recorded

in the user datdR<fErerdivpevratbles e praycmaatrpfterptiendrenelingHavisdien of Hea 130.
Therefore, i) thigaserdhetrRCQEENERBURENS reperAschrRbaleadiridhrepR-ABOPpRAEfRESRE from

those used in the user data area 120. Here, the 00h and FFh patterns are 20 recording patterns

based on the hafeHiIRItRG WARbIES GRAIAGQY SAteiassmnation: ohins aaghoit arn, the
optical mediunTingiides BFESERIENGROSMUALBRIONS AL KIORAR ARV G CERAYATE23 and

lands 125. Different tﬁpes of synchronization patterns (to be abbreviated as "sync patterns”

hereinafter) ard"@&BdNA HeeLdaiHaign =) RoIScHRNNANg RetvRep<he YBeTHRR B183bout area

130 is discrimingigdiy I¢8a0sindnsathgeync patterns, thereby preventing an optical pickup from
deviating from the user data area 120 during recording/reproduction. The sync patterns are recorded

th .Asd ibed above, i tical di dium, dijff tt f 30 wobbl
formed on e 6rooves of SRHIEEF Bl ATURB e AhBUICHRLE TNty ELERCg AR SRS pickup

that performs regedilimg/hepioduaidoorfroorrabalainmizi8@s follows. The multi-layer optical
recording medium includes a user data area 120 and a lead-out area 130, each
having grooves 123 and lands 125. Wobbles 105 and 135 are formed on at least
one lateral surface of each of the grooves 123 and the lands 125. The wobbles

15 105 and 135 may include addressing information or reference time information,

e.g., phase locked loop (PLL). To prevent an optical pickup from deviating from
the user data area 120, the wobbles 105 and 135 formed in the user data area
120 and the lead-out area 130, respectively, may be modulated into different

types of wobbles.

20 Further, in a multi-layer 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 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
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 manufacture of a disc is approximately 50 um, the width of the lead-out



deviating from the user data area. Further, in an optical recording medium predetermiRdegd8ling
patterns and/or different synchronization patterns can be recorded on the lead-out area and the user
data area alone or in addition to the different type wobbles to provide a guard function preventing

deviation of the 3 gk a0 MRS HFRICRIBAHG [HE SrepEdifg. and synchronization patterns in

addition to the wobbles can allow double discrimination of the lead-out area. Thus, in the present

invention, an optical pickup can be prevented from deviating, from the user datg area 120 by
discriminating between t#g(‘&rgf% 9 3@5@@@984%9@5&5@? HESAHINYBHRL piRsent invention

can accommodgiscArmikitdayer regbeztiies esgurdingadisrshadng iwagygnericacesgordilyers as
follows. The multi-layer optical recording medium includes a r data area 120 and a lead-out area
i Gyt ditie

130, each havif§ Vings Q5 RS S8CRAIEIRY 8% QHIPHME SYGRRIRITSh RIS one

lateral surfage akeadooéden aseoveind 23/enthtiitelnats d2barbiae1@obbles 15 105 and 135 may
include addressing information or reference time information, e.g., phase locked loop (PLL). To

prevent an optical picku&\fsrc()fg de}si&tjn from _the user q?%%@?e%ggt Ith\;}evr\]/f)bbles 105 %nd 135
r u

formed in the user data atea T20 and1he 16ad-out area spectively, m'z%? b® Moduated into

differe_nt typesfom_vedbiesa Ia@dfrgdmeraiaaaandlﬂrlamk—mpitiaaéaeaomtdigermnﬁmypémuirfgab#mlex more
e e SRS AR e b a e
dual-lqyer recottgrgbyezhofiguriograpeatterdingadgyies of contlelti-tay trerdeadding aredioftte fieste a .
B e S R
based on wobbleacadulatiem preverdd antdpiicativickg that pe)yfehmis geceoudintiigpiedioctieproducing
8?422”‘ the optealTeeRiding ToHUNe GHEPGLLCARAMAI JIRK RS IS LRV WRWg L width
of a recording layer to have the same condition, prevents deterioration in
reproduction and/or recording due to a difference in light power transmittance of
15 another higher (upper) recording layer. For example, in a dual layer optical
recording medium, the whole area of a first recording layer is configured to have
a same condition to prevent deterioration in reproduction and/or recording, which
requires light power adjustment, on a second layer due to 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 optical pickup can maintain a uniform light 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 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
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



30 lead-out area 130 may be determined to be twice or more times the maximum afot?are¥ #Wisc
eccentricity. If disc eccentricity according to injection in the course of manufacture of a disc is
approximately 50 m, the width of the lead-out 9 25 January 2006 area 130 is determined to be 100 m
or greater. According to apietGRIRRAIMRIN RALSRISBAMVENTIAR oW dReripbeiBdbayespective

recording layers in a multi-layer optical recording medium having two or more recording layers,

different sync pRieraRGad9 BEasn e ¢ robedichaiisdrfreohyewil Beeuedarsiaost&y iesaskiiedtribed
above, according {:'Be: RREs ALIHYE RHRMFORY B antPdBed 9 P 8 Halfeaifa&ndiitiRan -out

area, and different types of wobbles are formed on the grooves of either the user data area or the
lead-out area, ﬂ?&%&/"@éfﬁ@dﬁﬁgsﬁ'%(%]@iﬁ@q@?&f dhe %Yﬁﬁﬂ'&’y’bﬁé&ﬂﬂﬁfbbﬁéaﬁjﬁfpﬁﬁﬁgﬁé’ alo
same condigionggighgroviding a discriminating lead-out area. The discriminating lead-out area
prevents an optical pickup that performs recording/reproduction from deviating from the user data
area. Also, the configuration of the whole area of a recording layer to have the same condition,
prevents deterioration in reproduction and/or recording due to a difference in light power transmittance
of 15 another higher (upper) recording layer. For example, in a dual layer optical recording medium,
the whole area of a first recording layer is configured to have a same condition to prevent
deterioration in reproduction and/or recording, which requires light power adjustment, on a second
layer due to 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 optical
pickup can maintain a uniform light power during reproduction and/or recording on respective
recording layers. By using such wobbles according to the present invention, a whole area

11



25 of a recording layer can be configured to have a same condition, preventing tfaﬂfﬂﬁﬂpﬂd%
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 Wiiseishitéinrcehizbe prevented from deviating from the user data area 120 and 30 the
respective recordingI layers,can lre.e iscrimiF!éated bé.using the wobbles according to the present
invention and/or the above YbSRHERUTTEES ﬂ?graﬁ “@n AN patterns. 10 25 January 2006
While this inventionanasdradatparicutty sthead:autcdescwbedaivitthaafese rgd arp@aniethe
embodiments thereof, it will be understood by thqose skilled _in art that variqus changes in form and
details may g%amé%% ﬁ{gﬁeﬁa\%tﬁﬂﬁ 9&88&%%%"&@@1’%&%%6%?&%%88& \Hpm‘?ﬁ\%ﬁtgﬁ{rag%eﬁned by
the appeBdedntatleass ahik 25t deal 22061 \&hch isfdlaengedoses, Amdapiécaloteisiersivitiieedium
comprising: @ user data area and,a.lead;out area, wherein the user data area and the lead-out area
each has grjg%leéoé"rﬁ? &R saf\é?nqgfc? fﬁg;[eco%rﬁr\?/%%ﬁﬁlﬁcgrp%}%%%Ogrﬁﬁ CE R ?uté’ RBt&Ral surface of
each of the grooves, and the wobbles of the lead-out area have different characteristics from those of
the user data area. 3 The .Pﬁéicgltrecpltgir%(‘llénnediumdaccordir:g%cio clgim 1. wherejn the yobbles of the
lead-out area are formed by moé)ui(é%ng SN SRS RO 9% %ﬁgﬂﬁl o cf,e fitude and
phase of the walithles of the lesel-datamaard. fdhmeaptgahedokting atddiast aesdedingdotiaim 2,
wnerein,ffe fg&é’%ﬁ%ﬁBtgﬁg'g?}ggﬁggf‘@é‘pé;‘g{“g?a%%d&?ﬁ%”%@f&%@a&ﬁ'ﬂ.é’L%%?E%’%%eatr'er%‘?

informaﬂ

3. The optical recording medium according to claim 2, wherein the
wobbles of the lead-out area include addressing information or reference time
information in a form of phase locked loop (PLL).

15

4, The optical recording medium according to claim 2, wherein
synchronization patterns of signals read from the grooves of the user data area
and the lead-out area are different.

20 5. The optical recording medium according to claim 2, wherein
predetermined recording patterns are recorded on the lead-out area to prevent
an optical pickup from deviating from the user data area during recording and/or

reproduction of data.

25 6. The optical recording medium according to claim 2, comprising two
or more recording layers for multi-layer recording, each recording layer
comprising the user data area and the lead-out area, wherein the user data area
and the lead-out area each has grooves and lands formed thereon, the wobbles
are formed on at least one lateral surface of each groove, and the wobbles of the

30 lead-out area have different characteristics from those of the user data area.

7. The optical recording medium according fo claim 6, wherein the two

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

12



15 4. The optical recording medium according to claim 2, wherein synchronization3Sad@nueyfigtals
read from the grooves of the user data area and the lead-out area are different. 20 5. The optical
recording medium according to claim 2, wherein predetermined recording patterns are recorded on

the lead-out area to greventTrg optieal RiskifigMaeviniasdsaImb eusaitataameadiving recording
and/or reproduction of data. 25 6. The ogtical recording medium apcordgﬁéo claim 2, comprising two

or more recomﬁ’gq%@@"f’oﬁ?ﬁuﬁ’ti‘?{éﬂ}@rq BYPRTgNaR MRS RIS HDYM JIAPReRg 8ldlisser data area
and the leadgdetiemityherein the user data area and the lead-out area each has grooves and lands
formed thereon, the wobbles are formed on at least one lateral surface of each groove, and the

wobbles of the 30 lead-out area have different characteristics from those of the user data area. 7. The

optical regording medium Jueeeshtigabreleondihgyhetrimiketoriing ROtRIGC!dipgfaKers have
different recordin i)atterns g) their FLead-out areas. 12 2 JaEuairy 006 8. The optical recording
medium acccfﬁﬁﬂ%j BLISiRETAE ?rptmee IR Ys andiard8e IneH: of two or more times a maximum

allowance of disc eccentricity. 5 9. The optical recording medium according to claim 2, wherein
recording is performed on the grogves and/or the Iaads. 10. The optical recording medium according

( he. .
to claim 1, wherein Smchrbif8RER3)SREPFLIRY me%&FﬂﬁW%@&aweb B‘I’?lﬁéeﬁker data area

10 and the legyghoiwoieatiya gitesaiy.of sidhelopiiga froaotHin groedidraero@sgdatslaisal, wherein
predetermined recording, patterns are re_cr%ré_jed on the lead-out area to prevent an optical pickup from
tﬁa%ia' g *&SRing and/or

deviatindroAHd PALALSRAMH

11.  The optical recording medium according to claim 1, wherein
predetermined recording patterns are recorded on the lead-out area to prevent
an optical pickup from deviating from the user data area during recording and/or

15 reproduction of data.

12.  The optical recording medium according to claim 1, comprising two
or more recording layers for multi-layer recording, each recording layer
comprising the user data area and the lead-out area, wherein the user data area

20 and the lead-out area each has grooves and lands formed thereon, the wobbles
are formed 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.

- 13.  An optical recording medium having a user data area and a lead-

25 out area, wherein the user data area and the lead-out area each has grooves
and lands formed thereon, different types of synchronization patterns are used in
the lead-out area and the user data area.

14.  An optical recording medium, comprising:
30 two or more recording layers, each comprising a user data area and a
lead-out area;
grooves and lands formed on the user data areas and the lead-out areas;
and

wobbles formed on at least one lateral surface of each groove to provide a

13



15 reproduction of data. 12. The optical recording medium according to claim 1, com@¥sileguacy 2006
more recording layers for multi-layer recording, each recording layer comprising the user data area
and the lead-out area, wherein the user data area 20 and the lead-out area each has grooves and

lands formed tineiferm, tifaesvolitzinse akdoroptidalnightersiransaksirakinrsiage efeaghreroove, and the
wobbles of the le -0L|t area have different characteristics from those of the user data area. 13. An
optical recoréﬁncgang}ﬁuﬁYﬁgs\iing a user data area and a lead- 25 out area, wherein the user data area
and the lead-out area each has grooves and lands formed thereon, different types of synchronization

patterns are used in, the lead-out area and the user data area. 14. An optical recording medium,
n1§ Efﬁle opﬁ C%ﬁrecorcﬂ ity a?ﬁﬁé'ﬂ?ﬁ?a%%é L{;*fbeéeq@ga@out area,;

comprising: 30 two or more recording layers, ggcrﬁ compris r
grooves and Wwoblsldsrofdbensar deter atem of tas and thedmdideplayardasyeudifierniles formed on at

least one lateral surface of each groove to provide a,13 25 January 2006 uniform transmittance of an
optical light b%@érﬁaﬁg%%?%'ﬁ ?ﬁ?gumg%gnvgo&%tlnes ?ﬁ%?d%%dzl'%é%r Pi%.oﬁ ﬁéeo%'?ﬁe{faﬁ?{ﬁ%ﬁl Wdium

according to claim 14, wherein the 5 wobbles of the user data area of the one recording layer have
different characterisii@s fl’OJiI‘hthe les of the lead-out area of.the on ayer. 16. The
e

0h of. recqrding |
optical recording medium actordh '8%&8%%1& ,(/nvﬁg'r'ém ﬁn"emﬁm%% @?l%ﬁgaﬁgéﬁﬁ\éé?e %f the one
recording layenhhids of dutbg adedutaineg b thisleas e fdaigriayéfmquiantedesadodoiatifvgle and

P om0 BB R IadiRe f HEGUERCY, BEHECARENIAY SHEbrlse OB WabbiEs 6t
the user data area of the one recording layer.

- 17.  The optical recording medium according to claim 16, wherein the
lead-out area of the one recording layer has a width two or more times a

15 maximum allowance of recording medium eccentricity.

18.  The optical recording medium according to claim 16, further
comprising:
predetermined recording patterns recorded on the lead out areas of the

20 recording layers.

19.  The optical recording medium according to claim 16, further
comprising:
synchronization patterns on the user data area of the one recording area
25 that differ from synchronization patterns on the lead-out area of the one

recording area.

20. The optical recording medium according to claim 16, wherein

recording is performed on the grooves and/or the lands of the recording layers.

30
21. A method of recording/reproducing on an optical recording medium,
comprising:
configuring a user data area and a lead-out area on two or more recording
layers;

14



lead-out area of the one recording layer has a width two or more times a 15 maximum %@M@P&ﬁow
recording medium eccentricity. 18. The optical recording medium according to claim 16, further
comprising: predetermined recording patterns recorded on the lead out areas of the 20 recording
layers. 19. The opticfdmienegcifgovesl sind fpsesdinotie caisn datalurbes AmpEsEgd BiRchronization
patterns on the user dgta area of the one recording area 25 that differ from synchronization patterns
on the lead-&it4re&8Fthe one recording area. 20. The optical recording medium according to claim
16, wherein recordfognidngerobibled on thidsaiebuae futeral igflecelsibien woowing laxsisle30 21. A
method of recordj%?/re rodtgﬁ;ﬁg on al? ogticq{} rFeH: qugérﬁ medium, . co prisirE;: confitg ring a user data
area and a &4 UH 207 BF Ao E RN (j') §?ﬂ%§%@|&9§5 aleitii r%egrooves and
lands onghereserdiathlaggms.and the lead-out areas; and forming wobbles on at least one lateral
surface of each groove to provide a uniform transmittance of an optical light beam passing through
one of the 5 recording layers. 15

15



