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on a rdédabtiweshadhe user ddth aged andihe lpadwoebbieag i nformation, is
recorded, a user data area 20 in which user data can be repeatedly
read and/ or wri2.t Bescipibneof theRdlabed Adrea 30 i n which ot her
disc-related information is recorded. 25 As indicated by a portion
"C' of FIG 1, tHegenarad cmtioalvresorﬁmganddibamelsvédaﬁeatm@;eniaas; wédryhation
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porBt | oqg I%Owﬁph%%ghéig%{ce@s) and d:glts?l versatrle c? 1Scs (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-
RW) disc.

20 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
lead-out area 30 in which other disc-related information is recorded.

25 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
andfor reproducing information marks 27 along a predetermined track. InFIG. 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

30 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



30 physical pits 15, which is read only data, are formed thereon.
Here, the lead-out area 30 perforns various functions. For exanple,
the | ead-out area 30 guards 1 an optical pickup so as not to deviate
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groove are and adﬁroove ar ea r si mul atjon of 25 the

I i ght powe IOWSYER dT F57S6/5f 8 rﬂWf‘g@ﬁ%ﬂB@ql F?Cto t Rt Qs @86 or di ng

grooves can be used Therefore, in case of dual Iayer 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 onthe second recording layer L1, a recording light beam passes through the first
recording layer L0, resulting in a difierence 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 1.0, 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 amarphous portion of a recording layer.
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Structure of first Mirror, pits, grooves,

recording layer grooves with marks.

High NA

Number of tracks 85 for 0.65 of NA
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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 fo 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.



10 and the |ight power gradually decreases nore in the order of a pit
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in
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 praciice 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 [ateral
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.
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fromthe description, or may be | earned by practice of the
I nvention. Accordingly, to achieve the above and ot her objects of the

invention, there FL%‘[HHZr,ngé@ﬁ{iﬂab% &E&i&ﬁldé&é&é&a@u%ﬂﬁdﬂ%@%@%%a

user data area and a z ead-out area, wherein the user data area
and t he | ednformatian éxte faeg of pbaselockediicoar(BELY.or med t her eon,
wobbl es are forned on at |east one lateral surface of each of the

grooves, and the pohhles ﬁdit@?ﬁgﬁ%‘%@%&f%‘f’%@%%ﬂ%%ffe cfsftgg}]eea and

characteristics fromthose o ata area.
wobbl es of théleadend-ama. sinetronizatidropatizing pf sigdalsaeadfroat the3Pobeasdf

one featur i i_.tude.and phase of the wobbl es
of the éjusg}?é)gsa%';&%?%ggé/ﬁmgﬁ{etlggﬁ E{Tﬁ'lge\/%%gl'f@e%y i ncl ude addressi ng
information or reference time information in the form of phase

| ocked | oop (PLL)Furthert ineaddition tadice differert evabbiesdn ttfieusatdate bbdesnd n

th d lead out_ area, hr oni zat,i tt
of i gnal s DEIEHIrR Ao, SraeinEeg FoobiR palibie Hiarectied SatRe  he
| ead- out areteraiost dirdureiesstice dFttid betical retofdia Mediurh o bRsveft b @paSYI

wobbl es in the yser data afea and the | ead-out area, predeterm ned
recor di ng M%B#F%“ dpwa %Q:%Pﬁ‘etgeé’ﬁef fiata per dHrRg tecording andictnce of
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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 daia 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 muiti-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.
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accordi ng 899t he present invention. 15

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.



DETAI LED DESCRI PTI ON OF THE PREFERRED EMBCODI MENTS Hereinafter,
exanpl e enbodi nents of the present invention will be described in
detail with reference to the attached draw ngs where |ike reference
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fromthe usamphda:t&s aardephases of tt@ walthies! | 0F and d36rare epdutated irotheofiser
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keep/ mai nt Ser e ?chﬁ%ﬂ‘cg#'lel I%ac%pttaéeg Z@Br q}%ﬁﬁ%‘?etfapga? W@%'T‘ﬁ%d%aaﬁ'leéﬁ'ﬁﬂst
ci rcunf er effermatioradr refdrenad tirhe FothatibnTR the! POrACEPHAE Jodkeddodp (BIEL).
enbodi nent of the present i nvention, to provide the guard function,

pobbl oo, i 1 rent L1 SRANE wiRBRLES o e Wi sl RS sty °
recor di 18 mm{:lumlr(g atﬂeast@neéfmiuml@f fRIRdhey, |plér1é9 ShbRudvanhdphadk of st
one kind of b%ﬁ;[sucgfetﬁe Iuggrl clija%e g?eape 2rC|1 gg follor.fvzse rl1J %Qscé gfs modulating the
frequencies of the wobbles 105 and 135, the wobbie 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 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
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
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00h as pat trecognizing thefeadypubaraaetdfy. ded in the | ead-out area 130.
Accordingly, the 00h pattern data is read out by a channel 1 (Chl)

! - ocor a1 o ARB AL 18 reRlnd BEURI Soed FEBNIRY SRR Ao«
di scri mmatrecorded in the lbaddubareaat3@athEdéby fecbgniaingdhé lazrl-outedea B0,
according tF%r %xgr%% er,]% C?dﬁo [g)a(jcéerrrﬁpstreggrc}ela?n %eegge?tdata area 120 and an FFh
pattern as ancther 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 recerding 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

8



i nvention, when formatting the optical medium a predeterm ned
recording pattern can be recorded in the | ead-out area 130, thereby
discrimnating the | ead- out area 130. The predeterm ned recording

pattern may e . 0 ern.used in the user

data area 1 g%atf.{}g roﬁ?;ﬁx osgégj/,gta aﬁ%%ggp cor gi'%f% ﬁ‘fqté‘?‘?%g'"ﬂ%%&“r"ﬁ t he

user data qxredetéﬂﬂmea r@cmdleg@attem@rrdaﬁm:nﬁhregt Qyﬁimrﬁzatfoﬂr R0eAEh
recqrded in the | ead-out area 130,

00h tt d
v herebea z’éof&ﬁ?%gﬁ *ﬁs'?wfagut%ﬁaaﬂ dhe 4eer gate @remalopgloy in asition to
recording pAé Hﬁféaamwpetw@@bm@td En%vldféeé gGRUFUREIRMA ﬂr%@ehtﬁl &eﬁ:.ét%ﬁqzr{grgéi

in the | ead-qut area 130, there recogni zi ng the | ead-out area
For exanpl @ickyndomm g 't'ﬁrrijai[%a'ie@e Jme'@corﬁhnm@djgmcmmaawt@m iand

o e Paddaltbnt8 ti0 RbBEes R3h bl dolibleefieliiffialith bb e E8do B dred" ©2

130. Therefore, in IS case e recording patterns recor h the
| ead- out arléws1®Chapeessint fnseatinn, ahrapticahwsiapusaube praveatadsicomdizviating

based on t MU aes it 5.0k R EhRNES PeterdniiR L ehdaR dreh 2dr
t he presentanditiiefdddeoyt dré®18pti cal medi umincl udes a user data area

120 and a | ead-out area 130, each having grooves 123 and | ands 125.
Differe types o nchr nlzt atterns,(to be. . abbreyjated

"sync patterns" h@?% Weatll %F‘%OH‘rFﬂ%étB&WUEh‘-?&eraQ%ﬁa r@@o%‘%]g
and t he | eadediuin mm &Bﬂor rﬁh@ﬂ'ecbﬂdiﬁ'ld Ie?éi'swﬁfoﬂdi\ﬁa 8e nhtﬂtlmlayer optical

di scrim nat ed ru Zi the s att rns ereb reventin
an opti cal r‘f)?‘?;ra lﬂﬁwagﬁﬁh’&efﬁ Qé\” daa gd QP@'&(BWP%Q

recor di ng/ n@mr@cgmbwéw 23TH&d RinAS 1283W&5HI§S 808 ahQ 1504 1Gthddéh at least
grooves. As described above, in an optical recording medi um

di fferent tojsdateral suggcaaberesofdhe gresvesd 28ranchibieJanss 625, oThE! webbiser
data area Ofpstdie {%agﬁchﬂe‘a drebdifg ﬁﬁdm@t@\ﬁ?}trbfégeﬁ& é'l ﬁllmemoﬁklm

that perfornms recordin eproducti on viatl ng he use

dat a area. e phase lockedivopiPlbal Tar prewenti argoptisdl pickup from dewatmg 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 onffrom 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



predeterm ned recording patterns and/or different synchronization
patterns can be recorded on the | ead-out area and the user data area
alone or in addition to the different type wobbles to provide a

guard functi 5‘3 REEVE, %gtéﬁﬂing %%éﬁﬁgﬁs g;gl%gﬁe pi ckup fromthe user

data area. e recor ‘patterns in addition to
t he wobbl es can al |l ow doubl e discrimnation of the |ead-out area.
Thus, in the preséncorﬂm@dntanotheram@ﬂtmmlofm&hmenanvml(ﬁt@cyent ed

the user asiaina®Tsn Msntfle, 2 RuRt Bl attuiuBiareakel ibelne "
i nvention casdiascumpiricoamotd fecotdnyelayemnt timteritagas ﬁaﬂ@msmblén
havi ng tvvo or re recor%mﬁ]@y ers as ?(ol | ows. The multi-Iayer

optical °r MGAIPHATEFE dBdhe legdequt@ses 130.ca 120 and a
| ead- out area 130, each having grooves 123 and | ands 125. Wbbbl es

105 and 135 are fﬂﬁmdcm&ébdvéaéécor@ﬁgtd: ﬂieegﬁr@%eﬁﬂmé%ﬁ%nobrd‘t‘ﬁég afg
the grooves 123 and the | ands 125 105 and

i ncl ude addP®ed Ag 2iYseh Ak aTen apd ar'@?‘é‘@éhé@aﬁ ﬁﬁ@ d!ﬁﬁ%‘ﬁﬁﬁﬁ&)ﬁf WOIEbhgﬁ
phase | ockegle kaaRad Stk gréQvdy ks g%l LR:;% @J an%gcdﬁige Iera?irﬁtgea\fégt | ng

from the user data area 120, the wo es 5an orned 1n 'the
user data &hergby TROfiguTiNgtMEecoeting Byer afr@muitBta,yer espating vediymriajabea

nodul at el N
mul ti-| g&;er &%‘E %ﬁﬂﬁ@%@r %Hﬂﬁ@eghﬁ\éﬁﬁg{va%ﬁg I%é)v\ddg%ﬁé'%%r g hercg%‘cmp?\t&'g
layers, di fiéat-entaneaquedinigapaptieal pickap ¢hdtqenedns reeadinglrepbdadtiorar ea
of there ective.recording | ayer t hereby discrim.nati t he
respective%&&g?ﬁ'?Hﬁg rpgﬁt@tﬁglge[%%a %E?rp‘ﬁ% ?ﬁﬁ‘m@ gation of ﬂ%wp.ole area
dual -l ayer of acfodrdigg PG tirhave ﬂh@%aﬂ% EsidtionTBiretents eieadrdestigiint he

| ead- out area of the first re ordin ¥er and an FFh 25 pattern fy

be recor dedeBipdiRlion ad{opipcomHingd ‘éﬁ "H'QBBFPQWWgt“FW@Fta”W
doi ng s¢5 tHRHAHRIHEr NGRS FRbRSN ra?efenﬂ&réaeéhﬂw ;ﬁaccimw r%gﬁé&’i'

and wobbl e signal's based on wob E?e nodul ati1 on are read oOut
channel 2 (" inggneding, thewbelgiaiga ahd fisrt reeqidivgdayards @ﬁmﬁguml thhave

opti cal re@éé?h@@oﬂ@iﬂ%h‘ B mﬁ;%ﬁ%ﬁ{@mnérgtlmln@eﬁHﬂdcfl&‘f Khfr idrfg, which
interlayer ]unping, th of the
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

repreduction 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.
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30 | ead-out area 130 nay be determned to be twice or nore tines the
maxi rum al | owance of disc eccentricity. If disc eccentricity
according to injection in the course of manufacture of a disc is

approxi mately 50 : 1 - Q I )
determ ned to be 2%%”%%?%?“%%@%?@?%B %%g?@Fﬁ%M¥8ﬂ8ﬁé%ﬁQ%%§ﬁﬁ%ﬂ?W@Ht
of the predeferenoaiersxiample embodinsants thenadfeit itbe espestiotehy Boes diingd

| ayers in | ti-l aver. optjcal recordin di um havi two. or, nore
recor di ng 1Tt &/t Mt Blipu ehaiies M IRMrLaniEdetals mav b medd thepngipu
recording |departingfrdiend epitl and seopeaot IRDinvARtSIESS el BPMEappended
accordin gﬁﬂthe present invention, grooves are formed on a user
data are M%- | ead-out area, and different types of wobbles are
formed on the grooves of either the user data area or the |ead-out
area, thereby configuring a recording |layer of a nulti-I|ayer
recording mediumto have a 10 sane condition and providing a
discrimnating | ead-out area. The discrimnating |ead-out area
prevents an optical pickup that perforns recording/reproduction from
deviating fromthe user data area. Al so, the configuration of the
whol e area of a recording |layer to have the sane condition, prevents
deterioration in reproduction and/or recording due to a difference
in light power transmttance of 15 another higher (upper) recording

| ayer. For exanple, in a dual |ayer optical recording nedium the
whol e area of a first recording layer is configured to have a sane
condition to prevent deterioration in reproduction and/or recording,
which requires |light power adjustnment, on a second |ayer due to a
difference in a transmttance of the first recording | ayer.
Therefore, in case of a nulti-layer 20 rewitable optical recording
medi um according to the present invention, recording can be
performed on the grooves 123 or on both the grooves 123 and the | ands
125 and the optical pickup can maintain 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

H



25 of a recording |ayer can be configured to have a sanme condition,
preventing deterioration in reproduction and/or recording due to a
difference in the transmttance of a recording |layer. Although the
whol e area of the recording layer is configured to have the sane
condition, in the present invention, an optical pickup can be
prevented fromdeviating fromthe user data area 120 and 30 the
respective recording |ayers can be discrimnated by using the wobbl es
accor di ngWhatinelagped isat i nventi on and/ ort he above descri bed
recording and synchronization patterns. 10 Wiile this invention has
been particularly shown and described with reference to exanple
enbodi nent s t hér eof Anidptivallrecdrdingrdedisitrocsmpiisingose skilled in the

art that various _changes in_fqrmand details may he made therejn

M thout depar ETHG HPaARrAE i watbien B cbe mitlisled B e mBAsag
defined bynddugatiepraeged: afd cl ains. 11 Wiat is clainmed is: 1. An
optical recording nediumconprising: a first area having first

wobbl es whi ch afEcardiarea kaying secardnivehides whichmygunedylatedria asiegleand
a second [ cond wobbl es which are nodul ated by a single
nDduIatioﬁkﬁgkﬂgﬁ}ﬂgmgghe optical recording nedium according to claim
1, wherein the conbination nodul ati on nethod conprises at | east two

nodul ati on net jods mong_ freguency dul ati o erji od nodul at ion,
anpl i tude. modufat | of® PROGE SAREIDRFUNT AaRerdinali dined; WRRETR I ned
nodul at i ogorBirnagids nedduldtRnvabiviod conipstisee it Yexsbheo RYUIRBA-methodbe
optical recording nediumaccording to claim1l1, wherein the single

modul at i oAMPBEHERIUEBRY MosiulatighePerRILMadHIsHOREAMBIHudapasidatioarBhase
modulation, HWM modulation, and combined modulation methods of the wobble

and non-wobble portions.

3. The optical recording medium according to claim 1, wherein the
single modulation method comprises one modulation method employed among
frequency modulation, period modulation, amplitude modulation, phase
modulation, FWM modulation, and combined modulation methods of the wobble

and non-wobble portions.

4, An apparatus for reproducing data from an information storage
medium comprising a first area having first wobbles modulated by a combination
modulation method and a second area having second wobbles modulated by a
single modulation method, the apparatus comprising:

a pickup unit to emit a light to transfer data with respect to the information
storage medium; and

a controller to control the pickup unit to reproduce the first wobbles of the

first area and to reproduce predetermined data recorded on the first area.

5. The apparatus of claim 4, wherein the predetermined data is user
data.
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frequency nodul ati on, period nodul ati on, anplitude nodul ati on, phase
nmodul ati on, FWM nodul ati on, and conbi ned nodul ati on net hods of the
wobbl e and non-wobbl e portions. 4. An apparatus for reproducing data
froman informati on storage medium conprising a first area having
first wobbl es nodul ated by a conbination nodul ation nmethod and a
second area having second wobbl es nodul ated by a single nodul ation
nmet hod, the apparatus conprising: a pickup unit to emt a light to
transfer data with respect to the information storage nedium and a
controller to gontr i WE~Q A i es
of the first g'rea ghé‘tp P gré?lé%ﬁE%%%H%?Iéggtngﬁrgneﬁg@daa{lgf{o&%b%\eaﬁba?n

t he fi r st irdomaatidh. stdtageapediue eonprising aifinst4reavheviag firdtivesbbles

pr edet er m ne a i s _user . data. 6. ratus for repr.oducing
P r ecor BTALA18Y By Aresii et Riursfiog seied BRE Sikacand Sheaanng
conpri si ngeéorid Webblas edodiimed Byfd singlewwdili gfon mREHIRHRIakyardtus

conbi nati on nodul ati on nethod and a second area having second

wobbl es nBeTPHEBE: by a singl e nodul ati on method, the apparat us

conprising: a pid Al ] j H?FF. i .
respect to the ipﬁ%glpr'f}nﬂt&l%nemts?gb@gtg t@%fg&r%ta?aamﬁgéé or?ttro eiﬁfoﬁ'lglatlon
control theraggerkwdiumiand o reproduce the first wobbles of the first

d d ined d he fi ., Ih
apparatus. of - chaphrgeiRepalo R o'hh 8R4 HonrahlGRIE 7t wéopeSBate

13 first area and to record predetermined data on the first area.

7. The apparatus of claim 6, wherein the predetermined data is user
data.
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