; e3ed{2dx. ./ 0: 0~d262T20X? 5 OPTI CAL RECORDI NG MEDI UM WTW'MNMW&E
CHARACTERI STI CS BETWEEN THE USER DATA AREA AND THE LEAD ND
OF THE INVENTION 1. Field of the Invention The present inventi«paséel ates
to an opti cal recordln ITEdIU and nore 10 artlcul ar | to an opti cal
recordi ng medi um HQ K%\ DIUGTUEQJHM ITdh DIFERE X&\MQB face of

gr ooves of aQHARAﬁTE IS BESBETYWEENEHE{USERJAATAARBAANDSFHE d&APgur ed
such that wobbl e characteristics are QHTABREA erent between the user data
area and the | ead-out area. 2. Description of the Related Art In general,
optical recording nedia are widely enployed as information

for an optical pickup deV| ce for recording/reproducing 15 | m‘mmlmlmmmw
opti cal ngcgr ) : into read-only-nmenmory (R &ONMpact
di scs ( ) i ses (DVDs) according to information
recording capaC| D di sc capable of witing, erasing and
readi ng i nf ormat i oﬁ'%ar?tf@ée E\YS”E?R‘H ded into a digital versatile disc-random
access nenory (DV I\/P c and a i tal vers |Ie jsc-rewitabl e (DVD

20 RW disc. In su F?XQPB‘P" @nsept g megiua)., apn: ’inﬁ eis
a lead-in apg of
track Iayer @Iﬁ&%rl ﬂ?ﬁldﬁqgﬁ%&g‘r@ 'ﬁ?gg‘g‘ ﬁgglg a’g?@}%ﬁ?@ 0’?%?%%? lon, is
recorded, aong mtermsarfaceaf gmqvaswrh aclsansiata ae&aaamQrdm/ese;f@alead+qutr ead

and/ or |tten ad-qut . ar h of he re at ed

I nf or mat Pon"’“i'e:‘:i pggcﬁoaggureﬁgsqquﬁggwgﬁgﬁycq?r f'P ae mafjelqs'f&r there are
grooves 23 pagvdeiW® (Rior abtpanalantihe Ibaaee avent he user data area 20, so
as to performrecording and/or reproducing information marks 27 along a

predet er m ned ”QCE)es'cH Fé@ofﬂ,?%%gﬁf?eﬂﬁe nunmeral 40 denotes a reproduction
0 the

beam From enl arge por I ons ead-in area 10 ("A") and the

| ead- out area 30 ( t ] ' ' i j S

read only data, arlglﬁ Orﬁ%ldo?ﬁceaﬁggé}dra@ﬁg,baﬁaerﬁpﬁggs_ﬁf;%rpﬁlo&édja%m’f’&?hﬁlﬁoh
recordlng 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

1



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
while the optical pickup performs recording/reproduction. In particular, as
shown in FIG 2, in a dual-I|ayer ogtical recordi ng nmedi um havjng a first

recor di ng | a§iPplieal ickup 2QasAgt Fueayiatenioma usen datgarea yhiigshe opticalc k
pat hs, the b%ﬂgpgb%hoﬁﬁgqeg&dmr%. o@btfa)ﬂt i cal pickup to keep performng
r ing fro

tracking during interlayer ju m f he out ernost circunference of the
first layer LOto the outernost circunference of the second |ayer L1

wi t hout devi ati ng lhrparticuler, msahiowrainH<G. 2hin adpaklayer opticzt secording

sequenti al | the inner c erence, of the cordi ng

d d fr, ' '
ayer Lo t oMeRiTB TER s Ehrech ki aver |0 8Ha s SSaHd 1eraintRg Vel i Bt er
ci r cunt egenggpdite e SAAE dthedeaa Guhdré 36 allbws dh dptfal PrRRUp &b kedpT er ence

thereof. In a dual-layer R’G\/I_dl_sc, an area serving as a |lead-out area
vari es accopéifogning trackingeguringuinteértayemiurnpingdror the outermosy sircumferens® of a

epar ot ol y PG traialey 3% i 8Rlehing! dftuReldie G b Hefud WA witat ang

second recogegviafing foft the trigoieyaths. MheCGosRE tracks Wiré saglentiilyi striressepr di ng
medi um both pits and grooves can be used Therefore, in case of dual |ayer

rewitabl e Bpmibginpec@raimigrenas of the dikstrarerginglayer 19 tatheeuted by t he

physi cal, ,ge | f ' I : Il rgi of dat a.
ot her' o herdhod Brbdf BhdifetrORhe GHEEciirfikiedth SRR Eddfa o

| ayer L1, argceedingilayerlliiofetthedanencicuesetdnceupbradie first recording |ayer
LO, resulting in a difference in the transmttance between pit portions and

ti . Li ght df tical di di
groave porti ons. babk, RONCE KRy TRASUnocEl 0t 0B E8h L pcordl g red: um
for sinulat b@ébr@fngft?_th@?ebﬂo@lﬂbti&?ﬁ%th@@BFQ%’eBGn@'Ihy%é.dIr{f E85€BFE dud)-layer

transmttance acc ing to various conditions of the first recording |ayer
L0, as showRQM disadsaviag\oppositgytiaciopaths; 8 middle angage separatelyquevided@bed by

1 and 2181 s AR Bl Gitef Brlde e g 8 e W o R BEPRIAG 1 35 1o o
1, Rc reprepolevet, e dale ofet ewritablefopmicar itbofdihg aestio®y; bbimpies asd r ecor di ng
| ayer and Ra represents the_reflectivity of an anorphous portion of a

recor di ng | gjeaveszan beyused Thergferee inceasshef dyal iayer sewrtpble PRti§alceserding cal

¢ . : . ' .
(B gnt -t o- rtHiaRCoRil BoRYIs X BgiL PR oty df i gt isfarcing

0. 38Ref | ect layet y.0(duriRg+2Borditeg-6f datal dn dtheremdrals) wheraepdrdidgpis pertoomeidng
mar ks, H20n RN SBFOM TacRRaRaRfardr. ¢ TeBowg jonisinn raser S doR Mttt or
0.85 of NAI FsdHgiRG 1yt 1D, Pésiterg T a Biffedenét btheftrdWipfitanéPbefivdétn gt NA 5
FIG 4 is a graph“show ng the neasurenent result of |ight power depending

on the tranpattionsang gropve perticnses shown in FIGS. 3A, 3B, 3C and 3D. Wth
reference to FIG 4, according to the sinmulation result, a decrease in

Light power was measured for an optical recording medium at a mirror
area, a pit area, a groove area and a groove area with marks, for simulation of
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.



the light power is smallest in the mrror portion (graph line with solid
squares), 1 o and the |ight power gradually decreases nore in the order of
a pit portion (graph line with solid dianonds), 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 [|ayer
disc, the transmttance varies according to the physical geonetry of the
first recordi ng Iayer LO, which in casé"abiea rewitable 15 opti cal
recordi ng rediumecan—Further—aff £ || ecof d'rr'lg Powet eh Rg—+€e€of e+ of
data. 3 5 % THE | NVENTI Cl\¢ G ve the above problens, it is arn
obj ect of \J@Ié’rfgiﬁ mln vention tjgy ovide an optical recording medium
having a | e out "ar onfigured to prevent a pickup fromdeviating frgma
user data aNumefwalIAgertBlBoM)ng ar&iBﬁAO&Erepr oductl on of data, without

affectl ng dino naowny e present rnvanti aon can hano appl i nrl t o

optical re¢ WWW@kXeﬁm HW)l nd- 36%/6019% calbrew‘rjlt abl e recordin ng medi|a.
I'n parti culgfoquidtigreSe of Nl T~ T&5e, QB dHiab-Fi 'MSFHE bA- i t
i nvention un|f| es the physical gdonetry oﬁ} a recording layer II

provi des a Elfram«;nltuhr(a'ﬂ)r(gm)ead oyt0.30£@34F0:88exanpl e, in a dual | ayer 1C

revwi tab' eropt L eal recor u: "U ”bul tha Nnr aesent | nvent: Fa¥al ||n| 'Fl es t hn
physi cal ge %PPV'%VQ first recov':é‘i"'n?g‘S ﬁ%,_; LO of the dual |ayer disc
(i.e., wobbl'es formed on at reast one fateral surface of each groove
provide a uniformtransm ttance of an optical |ight beam passing through a
recordi ng | ayer) as wel | as neV\A y defl Aablea2| ead-out area or a mddle area

to perfor ' var-d—funreton—A—+ UI C -aFea—35—+reans—each UL f
ci rcunf erepn g%r“of the first and g ®f recording | aydr "’}’W’Spposme tracKs.

That is, t BuQ%@érdﬁq ]dry@FKS ar € &ﬁﬁfﬁ#@@éﬁlré’b’ addr esﬂ\ﬁi@'rdrrﬁlf@ Rsovener
circunference of the Tirst recor/ding [ayer LOto thd outer cunf ef ence
t hereof, and then fromthe outer recarang @tyéhce of th@reemwthmarka: ng

Iayer L1 t 1 —het—eireurferen 20—Additt T atrel

advant ages 'E!phmé invention wll %‘émé foftg%‘ﬁ in parjt gq“f Ph@hﬂsé‘rl pti or
which follows and, in part, wll thgpedvlasef beamt he 1GBsfor DIBS MNAOr nay be
| earned by| practice of the invention Accordingly tlo achieve the ahove fand
other objects of the invention, |theidentangesfib@am ar 49695 t0410.6%06NA ng
medi um havj ng a user data area gnd a 25 | ead-out arg r user
data area jand the | ead-out area {each has grooves an Ba%wc}@ ?O%né]hﬁ er eqgn,
wobbl es &re forned on at | east one |ateral surface of each of the grooves,
and the wobbl es of the | ead-out area have different characteristics from

those of the user pEig. & iaegraphwhorg tHewmewshfingsntabsiibef llg?ﬁ‘bdwér area are
formed by nodul ating at 30 | east one feature of frequency, period

anpl i t ude adEePeRdiBg asrther@ngplkares for thesaseeshan in BIGS. 34, 3B/IC@REr , t he
wobbl es may s GhiiGeRIghES R B, 4N hREORIHPH RE SiRlRkIBATEsult, 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 LO, which in case of a rewritable

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



time information in the formof phase | ocked |oop (PLL). Further, in
addition to the different wobbles in the user data area and the | ead out
area, synchronization patterns of signals read fromthe grooves of 5 the
user data area and the |ead-out area are different. Further, in addition to
the differ enBUMMARYSOFTHEINVENTIEN a area and the | ead-out area,
predeterm ned recording patterns are recorded on the outernbpst
circunference of t REHs&khb FShiBfhsRSE S r | | ckup
from devi ati ng fro-‘:n@tsﬁeéuser gg?g %Brlg'g] 'du(rilél' ﬁg o?%cogrbg#ﬁé;bﬁgpgﬁ%g%nm

r epr oduct i opraidelan aptical recording mesliwrothaving adeai-egkaneai condigurethio t here i s
provi ded an_optical .recordi ng nedi havi n user dat.a area and a | ead-out
D ea. “wher PG ARSI ol Faling o oe b Fiea pllie BeitoRd sivof

out er nost; CidraaliQicHSRdaR4, Wﬂﬁo@@ﬁe@ﬁh?’tﬁéﬁé&irﬂﬁlg'&ﬂw&m% PregERNt an
optical pickup fromdeviating from15 tThe user data area during recording
and/ or repr hyeotion caobedrppliedAn eptieal recputing oiediaevhichdrslude aptieali on

B o wher ol WHAER rebBrahy iz ety A Ret 3 mi A e AlReBrGES o
| ands f or megnhddig tropresantindehfi@i anifiek Ye phpsicalgudmerny ohairetoratig lRyesagr €
used in the | ead-out area and the user data 20 area. Al so, two or nore

recordi ng | WgHias prayides gRiistimingtingleadrout areg, dronexasmpienty. a Auaklager in

e . ! g n
T reredd s BB oBREPIdtdangioda, HeprotenthyERidh LigiBR g Byt S 220
of mul ti -| ageometyfai firgt rezdrding ldyerthOoofdhe tiuatlayece disdi (ng., wobbles formed

different synchroni zationé&att rns.in their Iead-_é)ut areas. Further, in the

case of mul PN4tigASt opedaiedihnyriagaiod each PrpQURIPYide HRITAHE taNRMIRANGS: of wo
or nore ti gy dpfigaNRyht BEEhPPASHIRY EHoGdh 4l reEoRfit yel)@s 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.



5 BRI EF DESCRI PTI ON OF THE DRAW NGS The above objects and advant ages of
the present invention wll becone nore apparent by describing in detail
exanpl e enbodi nents thereof with reference to the attached drawings in
which: 5 FIG 1 shows an enlarged view illustrating portions A B and C of
a conventi onal optiEmherefa@rwt%@eﬁmﬂwnpluﬁe@ddzeﬁmIrﬁawatm gr reference

Cross-secti YA Jo L i i I i cal recording nmedium
FIGS. 3At hﬁ@gdﬂ@%\%'w ﬂﬁ%@i’*\/ﬂ‘gﬁ‘&%q@% @)?}g (ggeﬁ'he conventional optical
10 recording nedium FIG 4 illustrates the experinmental result of |ight
power for various FEwtes, incaddifidrzo thel diffarent wobbisadnthe wset dats! drehi arel
portions A, B and C of an optical recordi ng mediumaccaording to the pf)resent

i nvention. e IBge QUL ISHISYOENIONIZAl oD grelsreaf/ BN e\grooves o

Her ei naf ker eﬁm 'm f L ipwvention will be described
i n detai V\} ref (g‘rfaéﬁci::geé)?% the%g?t%%ﬁaagﬁg?mmﬁégﬂﬁhere i ke reference
nunerals refer to the like elenents throughout. The enbodi nents are

descri bed 20 bel ovWurtherxinl additiarhto heedifferent mobbtdsdn thg usef datai argatand he

figures and, to re.conpletely explain the present inventjon to anyone
k11 ed | ededRout BAER, st edetbrmiRelietolsiNe Bafigf aretbiided o hene "
fol I owi ng eghRANGENEiIFourifeferiBtdf tha'dplithPrétordifg ARl t8 prevdttar! Sisticap i t
and scope of the present invention, the scope of which i's defined in the
clai ms and piesup frogudevinting ronptheregerdata greadming regording@nd/eal recor di ng
medi um ggcor di t esent invention includes a |ead-in area 100, a
user daﬁg aﬁegjég(g%%gnW%'eadout area 130, each area having grooves 123 and
| ands 125 forned thereon. Wbbles 105 and 135 are fornmed on at | east one

| ateral surface ofneathefagpectutthel@sanvinlamitn, i2éreiis provides an oftical ar ea

120 and the | ead-out area 130. 30 Here, a porrggi Zn "E'" of the user data area
120 and a ptRAor@RgGMeedigm hawing adises dataated anmaagad-gHt aege WheReiNshown i n

FIG 5. Refgfffats : f%q%(p ' bove,
t he Iead-ou?F ar eangi‘gggﬂééésoré$g ar '?%%E?lréﬁ ﬁda?ﬁmsgﬁrgégﬁe@%ﬁtegﬁﬁ%?ckup
(not shown) of theroptieal eecondjng moediumetoipreventaraopticad pibkuprftpm eleviadingdramd/ or
r epr odugti op of da and in case of a dyal-laver disc the |ead-out area
can keeﬂ}sma Usel ﬁ%@ﬁ%ﬂum feecqrﬁpgrq"éf;%rrrepmcﬁ'ﬁnfoﬁgﬁﬁhe 5 out er nost
circunference. In an optical recording nmediumaccording to a first

enbodi ment of the pr@henaspavtenthe present Mvevitios prd\edgs an dptivalceconiingvobbl es
different fromthe wobbles 105 in the user data area 120 are formed 1 n an

area beyondMediadaviniga Hear dalgiarea@ndia ieadpaytaiea, wherein e wearidatparea. | a
| ead- out ar 0.,9t I 1 u i i ng
peri ods, frgﬁ%&%%@?,o‘%rf%??te\égég‘%grﬁb%gfééd ﬁ}ﬂs@”ﬂ@%@@ﬁ‘%@ﬁ%ﬁ@ﬁ% %@dare
modul at ed i typelseof syachroaization pattefrts aredusdueinlthadeadroubarea drkDtheTuserdaltd| es
may i nclude addressing information or reference tine information in the
f orm of 2éhaé‘ﬁe‘e\'ocked | oop (PLL). For exanple, the wobbles of the |ead-out
area 130 can be forned by 15 nodul ating at | east one feature of frequency,
period, anplitude ARrE, MREEMre Fdsbramghapsrsahay be p#ﬁﬁded%r&namelagéﬁo as
follows. In case of nodul ating the frequencies of the wobbles 105 and 135,
t he wobbl e 1&8®rdiNgt he | ead- out area 130 nay be formed to have a frequency
of ntimes (nis a real nunber) the basic frequency of the wobble 105 of
the user data areag}fifbr i | Aefork: t Mgl area 120
and the | ead out gﬁea fB@hﬁarﬁé:‘élf rﬁwgq%%%?gfoq%%bn%?ar’ﬁggwa%

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.



the optical recording nediumas well as provide a discrimnating |ead-out
area as a guard. In other words, the wobbles fornmed on at | east one | ateral
surface of each groove according to the present invention provide a uniform
transm ttance_of an optical |ight beam passing through a recording |ayer.
For exanpl e, B RESCRIPTIRN § = WINGSy of the disc and to serve as
a guard, the | ead-out area 130 y be configured such that the wobble 135

has a frequency of i L ? in.case
o “modul ati ng the eBEPSYS gblERts hd pFaitafbs oF i Al Eenlh YiFbecofle S50
and t he wobhiore Bppacdntthyaddseabinguin detaibeXattplesambbdimesils ¢therepf withhave

peri ods 2007 .and 1 Og ragégecéi vel.% SO %h t the | ead-out area 130 can be
di scri mi nat Kferengepdhe Red dEWNES IWN: nanuf act ure of the disc, 00h as
pattern data 7 may be recorded in the | ead-out area 130. Accordingly, the
00h patt & n dat aFiG@ 1 shews an anfargedigw djusirating poytiongA.n3g and C of a
recording/r L : ; .requency and/ or period can be read
out by a chgﬁﬁ%@hkgﬁ%@?%%dr@w&qu#@v@’ng doubl e di scrim nation of the

| ead- out area 13FIG.2 Isna partiaily iceeds-seational viewdHustratirigoa soseertiothatopitet| ment
of the present invention, when formatting the optical nmedium a

pr edet er ni nERFAAIPGBEAMBat tern can be recorded in the | ead-out area 130,

t hereby discrim &n : j Lng
pat torn my be. | RrocoAtReuoR T haRatits pirfoRt BEfieR IR RHofa ke,
area 1200 Tragordimgtroediay), anong recordi ng patterns used in the user data

area 120, a pred rmmned recprding.pattern of.. exanpl e, a 00h pattern,
can be repeat edl k?‘e Blpa&atqsﬁﬁ?ﬁépggrgl Diﬂi{e%{-ﬂé%{'ﬁ%P%é;f%rb‘{?rloé‘é&"jﬁeﬁi ng

t he | ead-oupngrea 130. Alternatively, the recording pattern not used in the
user data area 120 is 15 recorded in the | ead-out area 130, thereby

recogni zi ng the F&aP isan aplasgeckviewrliustetingpertions 60B and C0fran epticét or ded
in the user % r ; [ : anot her pattern is recorded
in the | ead 90 alggerﬁ @é?a%(rj@g(}rgetﬁe%é%ﬁgh\%ig H the recording patterns

recordedson the | ead-out area 130 are different fromthose used in the user
data area 120. Here, the 00h and FFh patterns are 20 recording patterns
based on t hpETAIPEBRIEFBCRIPTIGNOATHE PREFERRED BMBOBINENTEENt of the
present invention, the optical nediumincludes a user data area 120 and a

| ead- out area 130, 6 ,each havin rooves 123 angd, |l ands 125. Different types
of synchr ont zat | orHB RN XA B ETBRFEIR LS BhihePressRUTaRIaT Hukbe

her ei naf t er jogérbaiFintidtail WRR réfefénctPicAthatichel d?é:'wﬁ%@ viherel IkBdefdtbnés €a
130. Thus, the |lead-out area 130 is discrimnated by recognizing the sync
patterns, tRemenglsgeterdathenlikeralesiants thropgheutp Theoembedingntia@re deachibad user

on the. @000 it SRAE EESr FYERTHty Serfig S A 0ol atrabiolofie = o
di fferent typepletblyHxplaihthe prevent imvention eahyendiskis@®in thie AMETHS Preskiita
area or the |ead-out area, thereby preventing an optical pickup that

1- OL . ! . p ,
perforns relentiag s aokresirictedip thedrllewingrmbedimants. and maay yaeations arear ea.
Further, in : ' [ j ] redi . 8I'NS
andi or ai 1 BOSPRLWERR 1hEEHTFLRA LBEL WA BRRR vBRtof 38SEoPE o icH 07,
area and t hés defereddatthe gladmsanditbebrequivadetdst i on to the different type
wobbl es to provide a guard function preventing deviation of the 5 pickup

fromthe_user datasarea. Th or di nd synchroni zation patterns in

addi ti o o the woBBIEANE I FIG S AndibelreReldng shedibipcayabao M. out

area. Thus, présdnlthvghf6R Mclideealdatiin &eaoltio, aalsepidaldrezadandaaeaat ed

from devi ati ng fromthe user data area 120 by discrimnating between the
a

user data aPbhareaol3h®achareaiaving:grapees i@@én@daﬂ(ﬂﬁﬂ%’ié@mﬁd theveen.i on can
q : ; : . )
cCConIOa g ok 5 T AP

recording | I -Tayer o recoraing ium

i ncl udes a gmve@a!t% avice antid0 281 the luserdatatarea 2018 thealehd ot argn g80oves
123 and | ands 125. Wbbles 105 and 135 are forned on at | east one | ateral

surface ¥ 6188@ BPOHIR & sbiasuseryiala @rea d2p angds podionThe ofdibleas-ay 105
and 135 may ot ach 498 r@EARGSd BHd SRR TRIFIGNS O Ref&bRES Meferhi™1d GEM5tERY ON.

laser beam.

'L.




e.g., phase |ocked loop (PLL). To prevent an optical pickup from deviating
fromthe user data area 120, the wobbles 105 and 135 fornmed in the user
data area 120 and the | ead-out area 130, respectively, my be nodul ated
into different types of wobbles. 20 Further, in a multi-layer optical

recordi ng medi um haA% A§SERRECADGNS:, dhe lead-auirren\adhas aiguakd functipa dbaldi ng
patterns ar %ﬂn?gn %’btl@éﬁéklh&?ﬁg? ‘éhoﬁr'hZf‘roﬂ‘f dé\'/]ﬁtlﬁ ﬁgfr‘ l?séredé?ég%y

Iayers, t he Iscrrmn e respective rec ayers

exanpl e, IndUhngcreemdwfg mdiuaﬁedr@dmtlonaﬁcdaia,mdrmmm ofaa 804l-lagét giso they be
recorded on the | ead-out area of the first recording |ayer and an FFh 25
pattern maylefd-pdeasandseapfvainiain t@ﬁk"&‘@B"%fnt?ql\%’%'é‘ér@ﬁﬂ‘grfé‘é@rtaﬁ ng | ayer.

By doi ngeso terns are read out by a channel 1 (Chi) and
wobbl e S|sgng|']{é?§]a3?59%lﬁh%% e nodul ation are read out by a channel 2
(Ch2), during recording and/or reproducing on/fromthe optical recording
medi um Further, tln amoptical necordirig mgdilum aggording:td afiest gmbdiment ofiewi dt h
of the 30 lead-out area 130 nay. be, deter 'ne to be tw Qr re tines the
i mum al | BiESROL nyBniPag 10 TBHeR iaf e htioh. wBBulks diferByt EBE0AH ng to

i nj ection i wobBRCTO! Frthefusenautpalied F20Arerformed ih anctBabeyBRESY ¥ 50 Nm
the wwdth of the | ead-out 9 area 130 is determ ned to be 100 pm or
greater. Acpedategningd sadivsof therepiisateaeording medipine §ieh: aleadzaui @ea).. t

Fecor di g mHE TS ReRal sk A Rl BBl afibds, TielBheBE y e
patterns magniplitidessat pledsesastithe evsbibies 905 andr1 35arehnotigiatedintthauser 130.
As descri bed above, according to the present invention, grooves are forned

on a user dS8R aedal 2Ahandthelgadaut 6&%53061%1%«%@13@@@&1& Wweoﬂd%%nﬂs are
formed on t‘l?ﬁ oA Sr l%ffel‘%hg@ﬁne{ i*ﬁ?orﬁ’iﬁﬁ nqﬁtt oPﬁhé&?lo'cﬁgﬂi rlsa

thereby contiguring a recordrng |ayer o ayer recor Tumto
have a 10 sane condition and providing a d| scrl m nating | ead- out ar ea. The
di scriminating | eadeexarapleather wokbles Odﬂhe)laa'de@tht greak3p aamalve forrent oy

recordi om dev mthe user data are Al so. . the
confi guﬁgﬁl ﬁfpdgﬁéiﬁge&aﬁﬁteo @3&“5% quﬁﬁ(g(l:l PgY: rpgfr ?yéwp?ﬁ‘dr?a%fﬁ%%s%ame
condi tion, wobbRiY G tHeREN BaRIdreR 120 é@ﬁll@mctlh@asérwmdmmmeng due to a
dlfference in light power transmttance of 15 another hi gher (upper)

recordi ng | Bparencigs Oémﬁ’rWP@b'eﬁﬂoé anehl 39.apewahhle d3b qfé'@%lﬂﬂdn@}ltrﬁfﬁaum t he
whol e area %O?née ?tfgn?é?d)foq‘lé\% éﬂ%ﬁheh@bﬁf’ﬁ (bﬁé{)ﬁqstaole'%r Hﬁm"ﬁe?) B basic .

condition to pre eferioration imr and recordi ng,
requires i gbquemyaof thej welible 105 of therusecdate dreaaIQOdu'Ehd differing Wcrbb%m@f ina

Turt T ar i Otendiia st 180 BRaahe e Sl Hearttl SHRLEe Al B80MeEY A esent
i nventi on, fr%ceﬁﬁﬂd?%é‘cﬁamb%éeiﬁh%g%ll% ;sﬂa‘a.dér@a}é%ﬁnﬂr?&r%eaa -diRERed a§

grooves 123 and the | ands™125 and the optical pickup can intain a uniform
|'i ght power adquuardg In efives inards,che avabhies fasgedddmat I@astmatenabsunrfmoﬁu ng

area 25 of HEPRBTHE ctRAPE o ie BleSeRi Gnkf pROTRE RuRURItA Biinfoty ©

preventing dearopticaltiight beam gaysiriitiroegh aneéordingciagedi Per ék&?n;ﬁl@ ® unify

difference in the transmttance of a recording |layer. Al thoug the whol e

area of 3bhetheplbysica geompatry ofdhe sliss g Basewemgyﬂ@ 5%{@3@0‘%&5!‘?663@ n

t he present f i ng
fromthe usreﬁdvloﬁ?gbgfrﬂbeurQQEBBM@%Q regggctglgvagﬁg cor("(?dofzr yg?Ps{égagn be
di scri m nat e byendataareéad200bbl es accor ding to the present invention
and/ or the above described recordi ng and synchronl zation patterns. 10

Fof erence o exanpl R BUAREnDHERLE e ORET Fiiod FIBPYRRE 1B ctose
skilled in tHeusérddd ey 420%‘#18 R asidte HB50PtHB RAd-6lRiarbh 3 30RAND formade

therein without departing fromthe spirit and scope of the i nvention as
def i ned 39y examps:dayederiods 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



5 clains. 11 What is clained is: 1. An optical recording nmedi um
conprising: a user data area and a | ead-out area, wherein the user data
area and the | ead-out area each has grooves and | ands fornmed thereon,
wobbl es are formed 5 on at |east one |ateral surface of each of the
grooves, andmayedewsasoreed iy theread-gutiata 130.cAceerdingly, the O8hpattern data is

medi m accordihgt B bichERerT (AP R SRR BbEG ropupQ AR EHobFES 5 o7
formed by mirdgUetéyrgndfor Eeﬁedﬂ cande rradwie byfa défarinet QUENY, theesbyodliowing
anpl i tude and Blhase of the wobbles of the user data area. 3. The optical

recor di ng n8@vble dseripinatign obthe ieagrout afear18Pn t he wobbl es of the | ead- out
area include addressing information or reference tinme information in a form

of phase gl ocked 'Omparf]ggﬁéal meditm J&b%r&’iﬂé't&%'séc%?xaréihﬁ‘&diﬁ%?hBﬂﬁg@s@hf‘g to
claim 2, wherein synchronization patterns of sighals rea rom grooves
of the user inv@ntiony whemfarmditing tredoptidal arextiurar a predétermimed r2@ofding he

optical recordi ng nedi um accqrding tq claim erei n predetermnpe

recordi ng pRE grlrhgarbg% r?%@?&%{ﬁleﬁa?qt@éﬁaigp%éng G'QB?MPQJHeg%CF-Cm
pi ckup frompdexicatidy fromthe user data area during recording and/or
reproduction of data. 25 6. The optical recording nediumaccording to claim

2, conprising two or nore recording layers for nulti-layer recording, each
recordi ng | ayer cohie psedajermniaeddeeorgiigpatiern raayl behior iexampiaita ing

forned o BEREM, SpihERseh Hate Gentift, "thotth 56 <7 GO iSRG helitos 57
each grooveusedth tHecuserltizita ared 120\ea pledetennined recardingayaticthf foeexaimple,

characteristics fromthose of the user data area.
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



7. The optical recording nediumaccording to claim®6, wherein the two or
nore recording | ayers have different recording patterns in their |ead-out
areas. 12 8. The optical recording nediumaccording to claim7, wherein

the | ead-out area has a width of two or nore times a maxi num al | owance of
di sc eccent r figyiaiing om thedeses siata area. it i ar @ptiealdeserdinggediinl ai m 2,

wherein rec : . e
opti cal rec@F%ﬂéggrmﬁé ?3%@@0 R I 'Ng ?%nﬁ da?lcar{n %eﬂﬁ%r?@réﬁ@%@ﬂﬂ%ﬁg%%ﬁ%ﬂ
patterns of benrgoeﬂdedrmatﬂnefleammhar@ and tte oéert deita ugea altriccorinemidiibrared t he
| ead-out area are different. 11. The optical recording nediumaccording to

claim 1, whihedifepntidwenebbles tpélf@Y'QPr?gQ‘ﬂ%[ﬂthW@fhp@VBBH% deviagian of ¢he

| ead- |

data ared dDRIE IS Yoo uaRAe, TRoTEEdHEMA Syl bgatog Pelina i .,
recor di ng madditiondo tle diobbldsacar aliow tloublergiserimingtiomef thie leadeoutereadi ng

daa area aRbUBHD e RS MaSHny AR OBHFA RGN AR PHOEBR] Soma ey~

| ead-out ar ﬁ%n?ﬁtfé’héb?%a@é 9%?2@89 dl@d?ﬁ'ﬁnéﬁ’ﬁ Btvidii ﬁférhsér'?)‘*ah \j\%ﬁ?ear €

formed on at | east one lateral face of groove and s of
t he | ead- ouanditke ldagdreutdiread3dt char acterl StICS fromthose of the user
data area. 13. An optical recording nediumconprising: 25 a user data area,

R SR R T S I I LR
pi ckup fromilumtiavhg twook ré sedordingdapereastelibns. mieahdhideyer 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



and/ or reproduction of data. 30 14. The optical recordi ng medi um accordi ng
to claim 13, wherein the predeterm ned recording patterns are forned by
repeatedly recording the recording patterns used in the user data area. 15.
The optical recordi ng nmedium according to claim 14, conprising 13 two or
nmor e recor di awpa Hkisgddterminad o bealQfr umcargrentey, each recordi ng | ayer
conprising the user data area and the | ead-out area, wherein the user data

ool oo ar e f or meca PG OB oG oF e b bR dBleand < he
wobbl es of Hizeriminatethe véspdictive Peosditigl hpeerih cmatilaler bptidt seddrdingt hose of
the user data area. 16. The optical recording nmedium according to claim15,

wher ei n t hemegiumhayiigtwaeomare eacsdiagdayersedifferant syne padiesisinay bgat t er ns
from one.an : ' r T di hum according to claim
16, whergi na%aifqree;ag:péré Onaqﬁe‘ga%?{ggﬁﬁhﬁ %%ﬁ Og# Q?em%‘?gdr) nore tinmes a maxi num

al l onance of disc eccentricity. 18. The optical recording medi um accordi ng
to claim 17, whereAsdéScrihetcabove, agtomingtd therpresent invemiiors greeved arem t he
user data afea and the |ead-out area are different. 19. The optic

ecor ding maingd G adear gt Feaialica AT aRLATERnSRH SHETBTLHPRS PEWEBBISS: ng

| ayers haveaﬂﬂ'hfofrﬁm'éafﬁn ﬁﬁ%ﬁb@éﬁ 6P&ittRt tRaUseF Bstd dreblYiithe QRS0 é’r‘é%a areas
fromone another. 20. The optical recording mediumaccording to claim13,
wher ei n t hetheszelby domfigysingterecording laydriafrcemulti-layer teeosdingseedilm tomavesar

conpr 1 5110y Samedioraie e BRYIdISS RfertinPBfing ThatFoR gier® e MisPliinading,
recordi ng | peRLoRQBA iprevshts BA dptieal Slekap &k perfdfmt hecdrafly@prodiictian

i
wherein the user data area and the |ead-out area each has grooves and | ands
formed t her trom deviatingipmabediser detadieasrAlge, theonfigheatioaraithe whole atea of

each groove f I =0Out L t
characteri SPT ggr%]p b@?%ﬁ@ﬂ QY%EHE;%%&% a’?‘ glt@?‘éa{ﬂ ég%tgﬁégergdﬂ%p@@ﬁpr ecordi ng
ge]gic um accoreﬁrﬁgucttmrcamd/m Eébofrdihgrdenbrtotdweiffﬁmwrin mghtapoweptrduhsmitﬂaa?aercﬁ have
I fferent recordi patterns from one an er. 14 23, The optica
Fecor di 1§ nBGPURT BT WINPT, ESCOrAG LS. el BB dn Bcdiel JeT AiGahas o
w dth of !t WReddiififhedilie hé whBle a1éa ofd R i riihg et I8EBRAGUreR!bhave 2
The optical recording nedi um according to clalm 23, erel n synchroni zation
patterns of asagmatenditentd prevenhdetesioratitu ia rapraglugtion and/dreaderding, 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 arecording 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



area are different. 25. The optical recording nmediumaccording to claim 23,
wherein the 10 two or nore recording |layers have different synchronization
patterns in their |ead out areas from one another. 26. The optical
recordi ng nmedi um according to claim20, wherein recording is performed on
grooves and/ or | and¥hil®thiginventiondagheendearticdlady shewaand desaribed-with  ar ea.

" por f or netsTatenge 58 exaRBIEBRoABAGER AR, Enfl R Thdds iy e Gl no
| ead- out arpathe2ft thdt vAfioPthatdes indordiand dargilsmayds mada théwin d@thaulr ea
and a | ead out area, wherein the user data area and the | ead-out area each

has gr oovesdeparting fi@sn the spitt ane seepe otitheriavention g defingd by the apReRIRd on
patterns ar§ Hﬁgd in the | ead-out area and the user data area. 25 29. An
opti cal Pec A I'ng medi um conprising: two or nore recording |ayers, each
conprising a user data area and a | ead-out area; grooves and | ands forned
on the user data areas and the | ead-out areas; 30 and wobbles forned on at

| east one lateral surface of each groove to provide a uniformtransmttance
of an optical |ight beam passing through one of the recording l|ayers. 15

11



30. The optical recording nediumaccording to claim?29, wherein the wobbl es
of the user data area of the one recording |ayer have different
characteristics fromthe wobbles of the | ead-out area of the one recording
| ayer. 5 31. The optical recording nediumaccording to claim 30, wherein

t he wobbl es ¥¥hatjigCl it area of the one recording |layer are forned by

nodul ating at | egst o ; rn?!—?dl i.qd, anplitude and phase
of the wobbl es o?'theﬂﬁs@?%ﬁg{ggoﬁlgg 0 teﬁgcy%mngﬁérlg ording layer. 10 32. The
optical recordi ng usedidata areacant adeadrout aiea, dhersindheiuset Hata &rea-and thar ea

of the one recording |ayer has a wdth t r re tines I mym

o1 | ovance. oleAkehAlER AR IeRLEs And dridh Bsd theresps obblaaa g armgd
medi um agCopf i Yedst oﬁb%l?r%%urfa%td?%racﬁ%f Fdoi/e@?l'?n@'ﬂ?é‘%ﬁblﬂgrﬁqh?
recording patterns recorded on the | ead out areas of the recording l[ayers.
34. The opt ieasi-outareadiavg differenhcharactedistigs fromcthaisenf the Liget tata drea.
conprising: synchroni zation patterns on the user data area of the one
recording area that differ fromsynchroni zation patterns on the | ead-out

area of the one pecor thabplicaPrecdrding metiemaicordihg t6 erifi 1) vHEEintife
according to claim31l, wherein recording is perforfmed on the grooves and/ or

thg_ | ands oWobhies @idbe deathoubgisasareermed hyinedulaieg atisastane feauraidhg
formea of « Hevdean ASFE0. bl Akafh Ahar o edier fLifa i dleone

| ateral surface of each groove of one of the recording |ayers; and | ead out
wobbl es, which differ_fromthe user data wobbles of the one recording

| ayer, formed in3an alB8 apbicaligcarding madivm;assgrdingite slaim 3, whesain 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 to claim 6, wherein the two
or more recording layers have different recording patterns in their lead-out areas.

12



16 recording layer. 37. The nmulti-layer optical recording nedium
according to claim 36, wherein the wobbles of the | ead-out area of the one
recording layer are formed 5 by nodul ating at | east one feature of
frequency, period, anplitude and phase of the wobbles of the user data area
of the one recordBng | dheroptigal recaeding medivmaqcosding darlainds vhergindbgi um

ands. o mePAROUTareh g S W o §6G e nS B, A BT BVl 8P U8R T e
area beyondetbentpicigget er m ned radi us of the one recording layer. 39. A
met hod of recording/reproduci ng on an optical recording nmedi um conprising:

15 configuring a user data area and a | ead-out area on two or

nore

recording | ayersg for fhRGAAPRBIdIAY meditm Ao Slaifi?s, fkggs and the
ReRp S san e e g3 P

| ead- out areas; and form | east oOn

eral’ surface of each

groove to presordingdd perforrnedom thegrooves amd/er tife landept i cal |ight beam

passi ng through one of the recording | ayers. 17
CALLAAAM L A ALAAAALAY.ALLTL A A LA A A AU BBAL

10.  The optical recording medium according to claim 1, wherein

synchronization patterns of signals read from the grooves of the user data area

10 and the lead-out area are different.

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

20

25

30

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

13.  An optical recording medium comprising:

a user data area, and a lead-out area at an outermost circumference,
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.

14.  The optical recording medium according to claim 13, wherein the
predetermined recording patterns are formed by repeatedly recording the
recording patterns used in the user data area.

15.  The optical recording medium according to claim 14, comprising

13
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19.  The optical recording medium according to claim 17, wherein the
two or more recording layers have different synchronization patterns in their lead-
20 out areas from one another.

20. The optical recording medium according to claim 13, wherein the
recording patterns are different from those used in the user data area.

25 21.  The optical recording medium according to claim 20, 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.

22. The optical recording medium according to claim 21, wherein the
two or more recording layers have different recording patterns from one another.
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25
29. An optical recording medium, comprising:
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;
30 and

wobbles formed on at least one lateral surface of each groove to provide a
uniform transmittance of an optical light beam passing through one of the
recording layers.
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% 1098& () - y#1038&' (The optical recording medium according to claim 31, further

15 comprising:
predetermined recording patterns recorded on the lead out areas of the
recording layers.

34. The optical recording medium according to claim 31, further
20 comprising:
synchronization patterns on the user data area of the one recording area
that differ from synchronization patterns on the lead-out area of the one
recording area.

25 35. The optical recording medium according to claim 31, wherein
recording is performed on the grooves and/or the lands of the recording layers.

36. A multi-layer optical recording medium, comprising:
user data areas on each recording layer;
30 grooves formed on the user data areas;
user data wobbles formed on at least one lateral surface of each groove of
one of the recording layers; 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
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wherein recording is performed on the grooves and/or lands formed on the user

10 data area of the one recording layer and the area beyond the predetermined
radius of the one recording layer.

39. A method of recording/reproducing on an optical recording medium,
comprising:
15 configuring a user data area and a lead-out area on two or more recording
layers;
forming grooves and lands on the user data areas and the lead-out areas;
and
forming wobbles on at least one lateral surface of each groove to provide
20 a uniform transmittance of an optical light beam passing through one of the
recording layers.
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