; e3eXt6TguY OPTI CAL DI SC HAVI NG UNI FORM STRUCTURE BACKGROUND OF THE

I NVENTION t. Field of the Invention 5 The present invention rel ates
optical disc which can be manufactured under uniform condi t‘mm‘mmm‘““mm\ ng
grooves and |lands on the entire surface of the disc having

a user data area and a | ead-out area, and which is configured twscbt ai n a
hi ghly reliable recording/reproduced signal. 2. Description of the Rel ated
Art 10 15 In general, optl I as—i.aformation
recordi ng nedia for an opt F%h@i%g F&M%ﬁ@ﬁ“ﬁéi}is V@Er oduces

I nformati on in a noncontact rranner They are classified into conpact discs
(CDs) and digital versatile discs (DVDs) according to information recordi ng

capacity. Furthernore, a DVD disc capable of witing, era3|
I nformat i om@@@;ﬂﬁﬂﬁ%&@gdi gital versatile dis n’m@ﬂ}ﬂw Ss
menory ( DV rsatile discrewitable

FIG 1 shows a con %c*g DVD- RAM or DVD- RW di sc having a | ead-Th 20 area
10, a user data tar eﬁ ﬁ(l!“@n '®3d- out area 30. The lead-in area 10

conéI alb |n$ rlead onl ¥ hldlenreserﬁWenaen ?élata!teansogt@al dis@%icmcﬁart b@niariduaacﬁu@don a
readabl e pl an ille eventln in mat i on user. data. area
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shows a parti al enl arged vi ew of ead-in area 10 (a 25 portion A),

t he user da@@flau@&i tg@b(t@ln@dﬂghlmmelabl%xrﬁporcmegAre@redumd sigeal- 30 (a portion B).
In the lead-in area 10 and the | ead-out area 30, pits 15 are used to record
read only data. 3.nDeseriptionof the BelatethAO, grooves 23 and | ands 25 are

al ternatj vely fory

I nf or atdl on mar ks ge %8ﬁgﬁa%t erréaﬁﬁéelg e%l@ﬂéﬂ%m?&%ﬁﬁ@ﬁé?@rg&g nuner al
40 denotes medlap‘oodlmoptlmm pimxamdesmeAvmoln rm@&/mmodmcmsentmmlam)maea nan-

DVD- RAM and_a , DVD- p area provi rec | n. ot her
wor s, he. STRANARRYIEF 1 SPRE Heccianaiien T coBPAC diecs o S dtA Yersalioves
23, while tdl@cmm/a&bfmg% it AvatioN YecuttingUaphbity. FF QN ofs - aBWd@at i on
of these two standard formats results in the follow ng roblems First,

whil e a DvIRaRAPle:f Wiings erasinganshiaading lruf%'mﬁt'enm@ndqerwqweégn@ SOtROM

read ididi
i ves o DNTSal1e OR% ARAGHROpE Inenfity SEVEL RAN) PR dddtal vbisaKIEENs (o
dept hs of areMaitablaf@VR-BWodae. r equi res har dvvare modi fication to suitably

track | ands and grooves. Therefore, a conventional DVD-RAM has a poor
reproduction FIG. 1 shows a conventional DVD-RAM or DVD-RW disc having a lead-in

area 10, a user data area 20 and a lead-out area 30. The lead-in area 10 contains
read only data, such as the disc size, number of track layers on a readable plane or

20 illegal copy preventing information. The user data area 20 contains user data that
can be repeatedly read and/or written. The lead-out area 30 contains other disc-
related information.

FIG. 1 further shows a partially enlarged view of the lead-in area 10 (a
portion A), the user data area 20 (a portion C) and the lead-out area 30 (a portion B).
25 Inthe lead-in area 10 and the lead-out area 30, pits 15 are used to record read only
data.

In the user data area 20, grooves 23 and lands 25 are alternatively formed
to accommodate recording and/or reproducing information marks 27 along a
predetermined track. Here, a reference numeral 40 denotes a reproduction beam.

30 A noticeable difference between a DVD-RAM and a DVD-RW is a physical



1o conpatibility. Second, in the context of recording/reproduction
characteristics or injectionnolding characteristics in recording data on a
groove, the grooves forned in a DVDRWare two or nore tines shall ower than
that in a DVD-RAM Here, if necessary, read only data is fornmed on the

| ead-in area 10 in a formof pits 15. 15 FIG 2 shows a graph illustrating
an anplitude ratio of a reproduced signal with respect to a pit depth
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1 St rat i g Pt ienbr Bpeg Rabier 1 fhas b SENo-siam HETS Eadhetsal
groove port jead ciilddatads estirRdisH thedBadMn rgaerdin.a ABmsetpie 150 FIG 4, the
physical geometry of the first recording layer LO affects the Ilght power .
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10 I n Table C represen vity of ‘a cry sta 1 ze ion of
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havi ng grooves. Accordi %/ he anount " of the ht beamirradiated onto
t he second a@w@xmaiglwﬁ&‘}’g (1:08) ias campreéedamthercmet re dke pildepth ig M4an.
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25 as a groove depth of a DVD-RW is formed in a DVD-RAM.

Third, there is a demand for a multi-layered optical disc having a plurality of
recording layers, looking from the direction of an incident beam, to enhance the
recording capacity. FIG. 3 shows a dual recording layer disc having a first recording
layer LO and a second recording layer L1. A recording laser passes through the first

30 recording layer LO where a recording is performed on the second recording layer L1.
In this case, there is a difference in light power between a pit portion and a groove



20 groove portion with marks adversely affects the recordi ng power as the
data is witten on the second recording layer L1 of the dual-Iayered
optical disc, resulting in a poor recording/reproduction efficiency. 3
Fourth, in order to reduce a spot size of a reproducing beamto attain high
density, a nunerical aperture (NA) should be increased. However, the
problemwi th a dual recording layer disc is that a difference in |ight
power becones .nore serious _as the NA jncreases. Factars caysing.t.he

Gi {1 er ence. PHPREASO,WNEEZ aEPYSICRSacer euBRemingd Basle feddfdi Yhitina ata

bel ow. Tabl gred i§ Us&aherEEb <Y differspte Ry Aghtrtemahiitdtdt hatauege /infke fHe ekording
recording | ayerGooves, pits, etc..|ayersH gh NANunber of tracks trapped by
bean85 for maotfmmlqabﬁemr@r%ahﬁwerﬁm%wswhzséanno. 5 for NA O.6558. 2
for NA 0.85 As shown in Table 2, with the grooves and pits formed on the
first recording | &fer4 shows agiaph dstratinglighiypewen fercgaahnef anmirtarrpostion, pilck s

t rapped by : Lnchden e [nc | S

ner eascr PG §rB8ye ook ¥ bftERs ReERiR BRAnEersp ARIRGNET KIE Aty
vary dependpingicah gdofmietry @fithestinsticdcording tdyer ho affiests the light pader. n ar ea

(pits), a data area (grooves} and a | ead-out area (pits). This makes the
manuf act uri ng procabke tbelhdists caxdifitnsgsadinah@light povesriexpetmentd. ncr eased
manuf acturi ng cost. 15 SUMMARY OF THE | NVENTI ON Accordingly, it is an

obj ect of the present invention to provigsiean optical disc with an inproved
yield, a reduced manufacturing cost and an inproved recording/reproducing

capacity, Py Torm ngpggimenes | n bot{ a lead-in ar eaCghéitign! €ad 20 out ar ga
so as to have the same nmanufacturing conditions for discs during nastering.
It is anotper obj W%ﬁ/e%E i npr esent MMVENTTON TO provige an optical di sc
having 4 an inprove g ruct'ure of |[nultiple recording layers such that
|1 ght powel™ s\ dridalbFerture (NA) 0.65/0.85
Minimum mark length (um) 0.275/0.194
Modulation EFM+ (Eight-to-Fourteen Modulation-plus)
Track pitch (um) 0.30, 0.34, 0.38
Reflectivity (%) Rc=25, Ra=5
10 In Table 1, Rc represents the reflectivity of a crystallized portion of a

recording layer and Ra represents the reflectivity of an amorphous portion of a
recording layer. According to the experimental results, the smallest decrease in the
light power was found in the mirror portion. The light power gradually decreased, in
order, with the physical geometry of a pit portion, a groove portion and a groove

15  portion with marks. FIG. 3 shows that a recording/ reproducing beam 40 is trapped
over a boundary of the lead-in area 10 of the first recording layer LO and the data
area 20 having grooves. Accordingly, the amount of the light beam irradiated onto
the second recording layer L1 is different from the case where a
recording/reproducing beam 40 extends over only to the grooves. Therefore, the

20 groove portion with marks adversely affects the recording power as the data is written
on the second recording layer L1 of the dual-layered optical disc, resuiting in a poor
recording/reproduction efficiency.



irradiated to the nulti-layered disc during recording/reproducing.
Addi ti onal 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 5 may be |l earned by practice of the invention. To

achi eve the above and ot her objects of the present invention, there is
provided an optical disc for recording and/ or reproduction wher ei n grooves
and |l ands are pro a.l.e out

d d
o o e P 2o, b-ordet fExBal e Arapot g 07 BusBRidiha e fo Bueif Har

i nvention V\@@r@ll?sa ﬁﬁﬁteﬁ@él"@ér@lﬁe A ssiid eBSnGredSe®f HoWever, ey sobem withnds
as read only d Accord & to anot her aspect of the Bresent i nvention,
B

t he wobbl es@iduak fl‘?'éo'ldéQG:IlaNﬁr eis thaha dlﬁﬁ!ﬁn%tf‘d'% PAWERHBeEIBeS BMe §BHOUS ea

may be nndu

modulat | on' Pob A0S et bl inG SfERo P dhe Rt M) inoreased
Phase Shs f t NRare liste QP Sebletbdlowque or by a Modified Anplitude Mdul ation
(MAM) technique in which a wobbled portion of a single frequency having a
predeterm ned period and a non wobbl ed porTable® havi ng a predeterm ned
period are nmerged. Alternatively, the wobbles may be nodul ated by a
frequency hodul aon 20|t echni que, Pgransater | t ude nodul ation Exampleiue, a
phase nodu| ati on techni que, a mninumshift keying (|MSK) nodul ati on
techni que OTD@alTa¥hrEMET I WERIcRIré SF Hist FELHHdin 'Ié’ﬂart eghni qH@ovés) dildCefl ner
hand, the jwbbles in the user data area may be nodullated by at |east one
sel ected f[om day¥¥8K nodul ation, a frequency nodul atlion, an anplitude 25
nodul ation|_a MAM nodul ation, a phase nodulation, a|MSK nbdulation and a
STW nodul af i onHighrAt he | wiibibibes of tracksstragpat byibeama |and t 88 forddd Ohfi ar ea
are nodul afed by a nodul ation technique different frlomthat of the wobbl as
in the usef data area. The optical disc according td the 180foeNA 0.85enti gn
conprises at |least one recording layer. 30 An opticdl disc for recording
and/ or repfoduction accordi ng Incidentengi ofbeam 40.5° for NA 0.65

58.2° for NA 0.85

As shown in Table 2, with the grooves and pits formed on the first recording
layer of a dual recording layer disc, the number of tracks trapped by a beam and the
10 incident beam angle increase as the NA is increased.

Finally, the manufacturing conditions of the disc mastering may vary
depending on different structures of the disc in a lead-in area (pits), a data area
(grooves) and a lead-out area (pitsy. This makes the manufacturing process
complex, resulting in a poor yield and an increased manufacturing cost.

16

SUMMARY OF THE INVENTION

Accordingly, it is an object of the present invention to provide an optical disc
with an improved yield, a reduced manufacturing cost and an improved
recording/reproducing capacity, by forming grooves in both a lead-in area and a lead-

20 out area so as to have the same manufacturing conditions for discs during mastering.

It is another object of the present invention to provide an optical disc having



enbodi mrent of the present invention conprises a lead-in area, a user data
area and a | ead-out area, wherein each have grooves and | ands forned
thereon, and data in the user data area is recorded on at | east one side of
the | ands and grooves. An optical disc for recording and/or reproduction
according to yet another 5 enbodi nent of the present invention conprises a
| ead-in area, a user data area and a | ead-out area, wherein each have
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w Il becone nore apparent and nore readily appreciated fromthe follow ng

description of th i ' - i Pk )
acconpanyi ng at t ag e oneL S e dTARage R IoRASH HIIChd 86t hh T hatin
convent i onathediessciptiondwiich fipltawse ahdy igepairty willhbe 0bvious dron titel depcpiption,ars A, B

and C H G i r | t | anplitude ratio of a reproduced

si gnal \Ié t hmég.s%e@?r%teg%& dﬁ%{:&%e%?hé ﬂ%leéng% is a diagramof a partial _
oo el ooty TR ThS B af Y S Bt idon R 6, ¢ 1 °
portion, a grooiled apCdpticandied toraeddram¢cantiorn ieprodictibn "RA&Rin fidove®ahd a

di agram of an optical disc according to an enbodi nent of the present

i nventi on wends arg eroyisieditp algad-in akgas atysep dpirarea andms legd i asa pfthe 6 is a

di agrami | '6&&%?‘8&89 a one-side wobbling nmethod adopted by an 25 opti cal
di sc according to the present invention, FIG 7 is a diagramillustrating a

wobbl e-gnd- | and prgphty; | ' gﬁe@,@ : ' '
accor diﬁg to the 6%&2@5@%@%#%0 §%qﬁ@§ﬂﬁpé%¢%b%8%%}ecm§b@€ g?’?‘rsat

obt ai ned f rleastariebsids obthesgloovesaand odsrasyreatd dolyaddatan t echni que adopt ed by
an optical disc according to the present

According to another aspect of the present invention, the wobbles in the
lead-in area, the user data area and the lead-out area may be modulated by the
same modulation technique or by different modulation techniques.

15 The wobbles may be modulated by a Quadrature Phase Shift Keying
(QPSK) technique or by a Modified Amplitude Modulation (MAM) technique in which
a wobbled portion of a single frequency having a predetermined period and a non-
wobbled portion having a predetermined period are merged.

Alternatively, the wobbles may be modulated by a frequency modulation
20 technique, an amplitude modulation technique, a phase modulation technique, a
minimum shift keying (MSK) modulation technique or a saw tooth wobble (STW)
modulation technique.

On the other hand, the wobbles in the user data area may be modulated by
at least one selected from a QPSK modulation, a frequency modulation, an amplitude
25 modulation, a MAM modulation, a phase modulation, a MSK modulation and a STW
modulation, and the wobbles in the lead-in area and the lead-out area are modulated
by a modulation technigue different from that of the wobbles in the user data area.

The optical disc according to the present invention comprises at least one
recording layer.

30 An optical disc for recording and/or reproduction according to another



6 Invention; FIG 8B is a diagramof waveforns obtained from wobbl es
based on a phase nodul ati on techni que adopted by an optical disc according
to the present invention; FIG 8C is a diagram of waveforns obtained from
wobbl es based on an 5 anplitude nodul ati on techni que adopted by an opti cal
di sc according to the present invention; FIG 8D is a diagram of waveforns
obt ai ned from wobbl es based on a Nbdified Anmpl i tude Modul ati on ( MAM

t echni que adopt tlc C _according to,the present vention;, 10
e o 'S mBhdMeant ofthed Rl SoRSPRe et Srs, S35 ol ity
(QPSK) t echajedideor@ped %émmaéachmavéadro&@aﬁd: e ifondPthebord pgiedita in

i nvention; FIGS. 10 is a diagram of waveforns obtai ned from wobbl es based

on a M ni miReSiser datacrea s (QQBFQG%QTU@‘ lgasene sidnof firlands pndgregvasn opti cal
di sc according to the present invention; 15 FIG 11 is a diagram of
wavef or ms obt ai nedropiieal@ise farseerrding atd/er epradustionagaeringte YakeaoleT\Y

nodul ation t t
Mvent i o $iBooNBAE oPHrEtordbindihilR cofitrisks 3eRF AE8(A A sl PeRMPEY.
pi t ches ad O@I@aﬁd -dut adea, Icsvlpfaereaul ead:hshavetgrogabswand mnﬂbéomaﬁmtedr})\agdtth@ fead20
FIG 13 is a diagram.|i utratl ea n area of .an optica I SC
according 8 ﬂﬁﬁ’tﬁ' Ef gﬁtat?f@a@’\gs%m'tq/rﬁ?g 3R G 14 is a
diagramil | ustratl ng a header flel d and a read only data field of the
optical disc of FIG 13; and FIG 15 is a schematic diagramillustrating an
exanpl e of an optical 25 recording/reproduci ng system which records and/ or

reproduces PRIEF DESCRIPTION CRTHE BRAWING® present invention. DETAI LED
DESCRI PTI ON OF THE PREFERRED EMBODI VENTS ™

10 These and other objects and advantages of the present invention will

become more apparent and more readily appreciated from the following description
of the preferred embodiment, taken in conjunction with the accompanying attached
drawings in which:

FIG. 1 is a diagram of a conventional optical disc with enlarged views
15 illustrating portions A, B and C;

FIG. 2 is a graph illustrating the amplitude ratio of a reproduced signal with
respect to a pit depth;

FIG. 3 is a diagram of a partial cross-sectional view illustrating a conventional
optical disc;
20 FIG. 4 is a graph illustrating light power with respect to a mirror portion, a pit

portion, a groove portion and a groove portion with marks;

FIG. 5 is a diagram of an optical disc according to an embodiment of the
present invention with enlarged views illustrating portions D, E and F;

FIG. 6 is a diagram illustrating a one-side wobbling method adopted by an
25 optical disc according to the present invention;

FIG. 7 is a diagram illustrating a wobble-and-land prepit combination method

adopted by an optical disc according to the present invention;

FIG. 8A is a diagram of waveforms obtained from wobbles based on a
frequency modulation technique adopted by an optical disc according to the present



7 FIG 5 shows an optical disc according to an enbodi nent of the present

i nvention. The optical disc includes a lead-in area 100, a user data area
120 and a | ead-out area 130, and-grooves 123 and |ands 125 that are forned
on the entire surface thereof. User data can be recorded on only the
grooves 123 or on both the 5 grooves 123 and the |ands 125. \Were read only
data is recorded, waveforns of wobble signals 105 are consecutively

recor ded on at Ieast one side of the grooves 123 and | ands 125, instead of
pits. An enMEYLH vi ew of portlons D and E shows that the grooves 123 and

the |l ands 125 I I d the |e d- out 100
bna 130. and_ 10 ki BBOF AASHBIT:OLNGIEIPENS ABtaINED M Htbbigs BRREd 8 PhASBy os
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125 are alternately forned in the user data area 120, and the wobbl e

signals 105 are gy @é@ls%@gﬁaﬁ] b Ra BN Bbibiiec o visBiayBsetPon afrecor di ng
and/ or reproduction are record 8/ repr oducti on beam 110
travel s @l oargpuudemdalaimrteclanque ad@mt@d byEaermcab tsn@moréilrtgw’@tbecweesent
wobbl i ng rre% 85{ in which wobbles 108" are forned on at | east one side of
the | ands 125°M90y grooves 123'. Alternatively, wobbles may be forned on

both sides of t aves .123' d.lands 1 ho t hat an opti cal
ot o1 dos o SR S, AV e AR inerhin ol Baddihn A0 201
read only deibaifieyd Atnglidiide mﬁumﬁoﬁf(mmmbcﬁmqaéaaaﬁtea(bylaﬂdpﬁvaqemsbs 133
formed on | ands 125 at predeterm ned intervals | and prepits 133 are
formed on a8G506qiag & therrrgsantdaventionmg the manuf acture of a disc substrate.
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Q I§. 8 igadiagram efcueblies on gyadraturafinese ShWbKawagdi n t he

can easily nove
| and prepit ﬁé“l%r clﬁ“é’n L er or
type, a lan groot\?éﬁ@rau%?%ﬂ%'dl I'ke, gﬁdﬁggﬁggfb Jéd;t?/ﬁg%égﬁtgfﬁve@g?ﬁg t he
information rec y-TAsN gt he
optical disc of Qf|ﬁ,%d 1Pg§éq{'£@ﬁ\%?ftl on fﬁr;n?lr)%% g‘&{a recorgecg'I as wobbl e
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Theref ore, 30" B Q eWPﬁ‘En dpve lé’npresent invention having multiple layers

has | ess_reducti n_a conventi onal tical disc. having
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frequency nodul ation tec ue is used, and data is nenorized by changing

f r equenci estodhe\%%?tﬂ’%"‘éflegﬂﬁms 108 and 108 For exarrpl e, data is recorded
in conbinations of bits of " tais 5 recorded in such a

manner that the fl Gedaéﬂélqé@r@fn H'%TWSM’@@%}W&F§“ffﬁ!58"téFﬁPk]R3@he§ﬁ§°H@He
di fferent gygﬁ%sﬁcé}fdlggwgccgyélﬁgﬁée Opgbﬁenthvé’}ﬁﬂnl ogic "1 ", respectively.

For exanpl e requency e signal of the logic "0" is great er
than th of th [

val ues 2(5) and eFIb)qRﬁ?SSdrI]aa |ve|ﬁ63tF%ﬁné§%Eagﬁgv§éh %’ﬂé}% Bgﬁ%géﬁ% a{rar%au a |on

t echni que nyst anettidd auﬂmﬂlmantm‘dbe@resgarwmvantwdmr_eby phases of wobbl e
signals 108 and 108 are shifted. That is, data is recorded in such a
manner that the IF)I&SIGSSafdlagrarrvmmtraimgiagheadﬁrifileld:amdea redd bntydabd fieldgifdhe 0"
and bits of de different. For exanple, a phase difference
of 180 is nﬁ@@%b)glsﬁé%ﬁ?é‘h bl e si gnal of the logic "0" and the wobbl e
signal of the | ogi : hat mobbl nal an al so be
roaul at od by an S 1B ASHENBIG AR08 aniamae of BB08Ted " ocor ded

I n suchag ”Pé%@ﬂimé/l’”@dm@ﬁﬁ?h%&%iéﬁ WhicHe&ddres éha/@aképr@auébst@ataffromgh@pu@al and

"1" are made different 8D shows that data may be recorded by a

Mbdi fi ed Anfliscofithe pregentdpye&sHionMaM) t echni que, in which a wobbl ed portion
135 of a single frequency 20 having a predeterm ned period and/or a
non-wobbl ed portion 137 having a predeterm ned period, are nerged. For
exanpl e, the lengths of neighboring mobbled portions or the |engths of

nei ghbori ngpgs 3 - BRG &Ny recording
data. I n add O 0 & T ecol py a Quadrature
Phase 25 Shift Keylng (CPSK) nndulatlon mhereby t he phases of the
respecti ve wobbl e signals 140 are different from each other at 90. Here, a
reference nuneral 145 denotes a recording nmark corresponding to user data.
As descri bed above, where read only data 7s recorded as wobbl e signals,
both the user data and the read only data are stored in the groove and/ or

| and tracks, thereby enhancing the utilization 30 efficiency of a recording
area of a disc. FIG 10 shows that data can be recorded by a M ni num Shift
Keyi ng (MSK) 9




nodul ati on, whereby only the frequencies in a predeterm ned period

conpri sing consecutive wobble signals 140 are varied. FIG 11 shows that a
saw tooth wobble (STW nodul ati on nay' be enpl oyed, whereby saw tooth
wobbl es 150 are formed. The logic states "0" or "1" of 5 the saw tooth
wobbl es 150 are determ ned by the shapes of a relatively sharply sl oping
portion 150a and a relatively gently sloping portion 150b. FIG 12 shows

that a crosstal k tracks cqn be reduce pltch s TP1
and TP2 of wobbl e?f‘évg %‘7‘1?" Opfi di%cg 'ngqﬁ)@é&%‘ﬁ%@a{gﬁhﬁr‘?rﬁﬁ Meal

di sc accor dhpéntioh. YRie éstiiahgisc IitIed8eosligdeth apéa 106, & LSsedtta lafd £ 1P0 @Rd alhat
is, aread only data area 103 and a wite/read data area 105 are provi ded

in the | eadepd Oé.'F aeeq 13Q; andgroovasolgs and lands 125 that angdformed eatheipatire | n t he
read only r 3 I

witel/read rfac%gﬁgrée% g@e%%r? n %%Fg@%g% &'I? &%Rég? ??s?? og‘n ”%é’?:eond
wobbl es Sraygroeves ti2d anédheb[ands fiR6r hbheneordat aniyotata éx etociess wavefordisoaft ed by

15 different specifi | n other word

ol at o nyoBRE Kidnelé 100 A% care Bty it desii Bt leak Lo a8 o Trdhaves
nodul at i on, 1ZRasdRinds U®s, imetbddadfiph8, a phase nodul ation a MAM nodul ation, a
VBK nodul ati on and an STW nodul at i on, and the second wobbl es are m)dul at ed

by a modul ation t@ﬁ‘éﬂléﬁ‘@@ddﬁléﬁ ef S&Ttloﬁé R Etshods thQﬂhE'dréévééomy

FIG 14, with reference to shows an exanp a header fleld 101
and a read |§ﬁd§/1a§ﬁéﬁ ﬁh@ﬂateiw@f@ﬁdﬂ'h@%lﬁﬁﬂdﬁlandﬂ%@ §Wcﬁ0ﬁa$r10ﬁlaed 139, amdat

the w i o raarp B SidpBl singe o8 e fohfod o i 1) iR (28 P IRIBRIET oo

i nf or mat i on12%:nAl potionrieshbwesithat the grooives dzaaﬁdahelmdswasem‘elaitemaielyead only

data area 3. The. header, field 1 be Sltl d at th 0

rear of anlng'PSJ"bmerléscetrdéi? @83@JZ$EE@¥W%WBE@P P’%%OFE'W ?&F‘ftgﬁe
of ECC recogrdbiés 123 hAd thelapds 18, Frerding ahd/on r@ﬁromamre&elﬂedohmebeader

field 101 may be identical with or different fromthat of wobbles in the

write/ read YERCRrEPAEArQJUEtion keam a0 Jrayaisalenaaropys andforjand traghsar, as

shown in FIG 13, wobbles fornmed in the read only data field 102 of t he

read only data ar &4G1®shewsaingtsicewopblingmeihatoippviieh wedblgsifBeare iormed i n
t he header 1
e R e T e S
deteriorati lvﬁgfcmmedm mxmsms ofmlﬂ@grmlvesﬁ%oanceianddmﬁ’.t he header field 101
is recorded at high frequency. Also, to reduce the crosstal k between the
tracks, track pit &@s7 shows tHaeavvrapttlealrchstnachlngrteanmﬂrantbotiheemtemtdhe)nl y

d i ff h oth | h
t?tai‘kag.e?c#%’%s?‘at{' R e rarof Faclorky BT clbitatoh it vidbRiER. Fo7 4 o1
the wrize/ riaad peejits ¥83formed on Taredsomts sipredetemived ihenilS STRE [drtvsrebiton may

further include etermned area forned for a specific purpose in
addi tion to! Q%@fqafégﬂegﬁnér%f& deigminadearaadyring dhe E‘Z’@Bgﬁwﬁﬁﬁa{@ SeRfitrale.eq

130. For exgmifp o‘ebféegj’r@ﬂ&é@fr{% P&S&r&h@ﬁeﬁ%ﬂu@iﬁ @ppdFatis F‘rﬂftjtshaﬂn)'i&é}ﬁ (BCA)

for copy protectlon iIs a sChenmatic |agram| strating an

exanpl e of easilymevsslo ajde%redé@@atmnngelmgaﬁwodtmmﬁgoeyeqcéﬁed\m ibe land prapils

and/ or repr ?%’ﬂ: ?ﬁﬁg The

system i nclﬁsﬁgoﬁg‘%@réw% fs‘%dwﬁ %C?é Lnﬁ)g a é’{o@?{g@aél ng I ens
152 whizsh chhellikepared petierm a gbtvor coitral asing therirtiorendtiosancotideden idsths af land

pol ari zi ng beag% splitter 154 which changes the traveling path of incident

light 15 ack¥ ng to the polarization direction of the incident light, a

1/4 wavel ength pl gte, 156 and, an obj ectl e.lens 158 which focuses the
i nci dent i ght gn?@ dgscaped EQPvedlt@%OEW qﬁ"‘%ﬁfesﬁm jnueptian lF‘F%FﬁaLdI‘@"V

optical di sgatd%6cdraed @%'mﬂﬁb@sn@ﬁal&h&thﬁpﬂﬁiﬂ Aitsh end aeTbEWicd (gBbmbay ot

received by a photodetector, g guadr ant phot odet’ector 162. The l'i ght
recei ved i nfepﬁ@'@ﬂllﬁdﬁéﬁtthﬁﬁ@md tth@ut theentise swiface efdheioptiealise| ect ri cal

I d ] I
et oot & as o8B e iBal diE the broddhy MVebiton HEELERL G Tyt FHR togs"
si gnal is dedecti@dindightpowbbihana cpraientignal optisdl-disd havieg hdtiplétayers.H1, H2,

H3 and H4 denote DC anplifiers, and la, Ib, Ic and Id denote first through
fourth current signals output fromthe quadrant photodetector 162.

-




25 According to an optical disc of the present invention, read only data
can be formed by various nodul ati on schenes descri bed above. In particular,
wobbl e signals can be fornmed on the lead-in area 100, the | ead-out area 130
and the user data area 120 by the sane nodul ati on techni que. On the other
hand, wobbles can be formed by different nodul ati on 30 techni ques accordi ng
to the disc area, that is, the lead-in area 100, the user data area 120 or
the | ead-out area_130,, For exanple, B at, | east, one sele d froma, 11

fr equency. modul at PO, BASTHESEN RBAPIS oighWORH SN FLRRMISHAR ASHRGHBY &y
modul at i on, orRicGRHKc BPHel rbsértinverBK, Wydudifiehi A frstilieABy mddulBbw! tathiRgués an
be enployed in the user data area 120. Then, "a nodul ation techni que
different fissnedrand eapivgemarizediy changingirequansiesigiovolig sigaalenifiggndi i n
the | ead-in s ol hfipidndabé rdRllsditl cbifatdits ofifhel A3GRSE e SbatAge
capacity, the presen nventi on provi des a disc having at~least orie

recordi g |regemediosuex amparner shatubé frequencies of theyweoblile signafs 108apd ¢68nt

i nvention conprises.grooves and_lan ich .are forned.,on the.entirce
U f ace of RENARE AIMBEED Mranpmictyae b 8tloolk: T Bad IPAR Iy thapRSHyA: o
fornmed uni fgeple e MequBRE) 6f the Wibble siGRHBef th8 fadic P iS aratitér tARR M4 dfthd he
l'ight power at the boundary between the | ead-in area or |ead-out area and
the user ddegicai’s&0 asuptdigdingbish thepits baxingjode valuesc8ranthgl’area i s enhanced
because the read only data is recorded as wobble signals, allow ng both the
user data and t heAlteengtivelyyFi§aB8B showsdhst apbgse madwatigndechniawrimay beand
tracks. 15 {: j i i J 101, oves
are con1soécu@%&e’ﬁ?e(?ogb@?att%r%edﬁgﬁ? h?%éébg%ﬁl‘@?élggssﬁn% gsg{eﬁso Rc!ﬁgé |§(:Sh m’\ﬁgjl’ch
eases the rEmtiisdata sretotdgdamdugh amateter doatahe phases obimetviebble sigpalsrin  of

controllabilit .mast ering neters. . Al so, sin th ane manufacturing
condi tion C%eé(g?&%aflt@glq‘ﬁ ﬁﬁ@#ﬁ? io%] af dcare eﬁﬁ?rﬁnﬁaﬁorb%‘ @rfted and
t he nmanuf acihisertifferefte 8P180%s ptadectsbia@dn tie WobBle@igisal of fife logit10” BAWEKe Can
be unifornly adjusted while recording/reproducing data on/froma
nul ti pl e- | alyehtie signabof 199 1e@ie m"ng read only data as wobbl es rather than
pits. Al though a few enbodi nents of the present invention have been shown
and des® i bed, it Fia.B shews st sabhlesignglsiaansisa ke madyiatad by @namplitiee
changes nmay, it R j ; i i § g
principles rgﬁgu'éﬁ?rl ﬂgtq’ﬁtehg*r%%\%ﬁ%fgolﬁ?géﬂgbé?g%\ﬂecrgfpﬁﬁrfgﬂgqefst am“?dr:tgeg cl)fn
t he cl ai ns wolble Isignalseofibitealf dogic ‘0" Ehd “1Chard Madeldifferest.cl ai ned is: 1. An
optical disc for recording and/or reproduction, conprising: a lead-in area;
5 a user data are&]Ga80showe Hiht data siagde reberdedrbyes bodiffect Araplitadel- i n ar ea,
t he user arga and t d . out area includ rooves d. |l and or med
ther eon. 2. Wardafiph BAMG S6erehduet i fiich 3 HOBREHIRTICT A2 o1 & SR LRUITRY and
| ands 1p i ngdvistea weddutedninsd Pbri@d andi/or aBtbronobibled asionosy kaweg af t he

y

grooves and | ands as read on data. 3. The opti cqu di sc_according to claim
2. wher ei n RIedetgEmIesariod; aw mergad, Rarexample the egngihs af neighbofing wekbled

| ead- out ar ; i [ i } The
optical di sﬁg&ggﬁ%?w%%fdgﬁgpgy%bg,&ﬁer%’?ﬁlo;wggdv@brgﬁhs&i%ﬁhta ng ee(:l |t’n ar ea,

t he user datharebygecending dadal ead- out area are nodul ated by different

In addition, FIG. 9 shows that data can be recorded by a Quadrature Phase
25  Shift Keying (QPSK) modulation, whereby the phases of the respective wobble
signals 140 are different from each other at 90°. Here, a reference numeral 145
denotes a recording mark corresponding to user data. As described above, where
read only data is recorded as wobble signals, both the user data and the read only
data are stored in the groove and/or land tracks, thereby enhancing the utilization
30 efficiency of a recording area of a disc.

FIG. 10 shows that data can be recorded by a Minimum Shift Keying (MSK)



nodul ati on techniques. 2d 5. The optical disc according to claim3, wherein
t he wobbl es are nodul ated by a Quadrature Phase Shift Keying (QPSK)

nodul ati on technique. 6. The opttcal disc according to claim3, wherein the
wobbl es are 25 nodul ated by a Modified Anplitude Mdul ati on (MAM techni que
I n which a wobbled portion of a single frequency having a period and a
non-wobbl ed portion having a period are nerged. 13 7. The optical disc
according to ¢laj.m 3, wherein the wbbl.es.are ulated b frequency
modul at | on TedAIGR dnei8B Aol by Fetifedes rck Bei et optedieamBiHERC! 1 « he
wobbl es ar Q:di%ééthtﬁie&ﬁ'oﬁb{e%rgln@lmmmmw ation technique. 5 9. The
optical disc according to claim 3, wherein the wobbles are nodul ated by a

phase modul ati on {RghAi gHikvs thet a Sk 10BN \ﬁé‘l‘)blgi(S‘i’V\BQﬁ&dLﬂéﬁk& fndyQeai M 3,

wherein the wobbl es are 10 nodulated by a m nimum shift keying (MsSK)
modul at i on erepledueherabyaawioethiwolitles) 5k eretormeda Therlogia states iy or “1” of

wher of n % hanSaaR B2 A0S B arddpiorietii 68 steh35 of oY shliuus on
t echni que. €lépidg porfiivd 1H0a aral a délativelyg gentll sigping porigor 80b.wher ei n t he

wobbl es in the user data area are nodul ated by one of a Quadrature Phase
Shift Keying (4PSRIG.MZishows that heedustalk detwedr waskeroan edduabd by makihgi que,

an anplitude nodul at | t echni que, Modi fied Anplitude Modul ation (MAM

t echni que, t@%ﬁ@geﬁﬁg’ﬁla&ﬁﬂ#ggWPE@ﬁﬁid%}Fé*?ma mi ni mum shift keying (MSK)
nodul ation techni que and a saw t oot h wobbl e g_ST [ nodul ati on technj que, and
t he wobbl es in t hElGebtishowsa leadinfared of an optical disc according to yet another

10  embodiment of the present invention. That is, a read only data area 103 and a
write/read data area 105 are provided in the lead-in area (i.e., 100 shown in FIG. 5) of
the optical disc. In the read only data area 103, data is recorded by first wobbles. In
the write/read data area 105, second wobbles are formed. The first and second
wobbles may be modulated by different modulation techniques or indicated by

15 different specifications. In other words, the first wobbles are modulated by at least
one selected from a QPSK modulation, a frequency modulation, an amplitude
modulation, a phase modulation a MAM modulation, a MSK modulation and an STW
modulation, and the second wobbles are modulated by a modulation technique
different from that for the first wobbles.

20 FIG. 14, with reference to FIG. 13, shows an example of a header field 101
and a read only data field 102 of the optical disc shown in FIG. 13. That is, address
information is contained in the entire area of the grooves in the write/read area 105,
and the header field 101, indicating the address information, and the read only data
field 102 are provided in the read only data area 103. The header field 101 may be

25 positioned at the front or rear of an error correction code (ECC) recording unit or at
the interface of ECC recording units. Here, the specification of wobbles in the header
field 101 may be identical with or different from that of wobbles in the write/read data
area 105 or read only data area 103. In particular, as shown in FIG. 13, wobbles
formed in the read only data field 102 of the read only data area 103 are high-

30 frequency wobbles and wobbles formed in the header field 101 and the write/read
data area 105 are low-frequency wobbles. This arrangement prevents a reproduction

10



| ead- out area are nodul ated by at |east one different nodul ati on technique
fromthat for the wobbles in the user data area. 25 13. The optical disc
according to claim 12, wherein the optical disc includes at |east one
recording layer. 14. The optical disc according to claim 12, further
conprising a specific purpose area in addition to the lead-in area, the

| ead- out area and the user data 14 area. 15. The optical disc according
to claim3,

h I di
516, he. ST TOTheERaBRbbER e ABtsR O R EdH pBRReaT Frd Feg ERLISY T
pur pose ar 8 rédor@éttlat high flequehey. | Alsel- tbﬁeau@?tthetdiésétélkcbew&er@fr%atr@m@ trhek
user data area. 10 17. The opti cal di sc_accord ing to claim 2, wher el n t he

wobbl es ar ditebesiframetaenyr 'tﬁ/r%Q?@tﬁlﬁé 1PR2%W thairead Blyidaia AtgasI3 M heat i on
techni que. Qegdgf}@t%yrﬁ 85’2%%@%%9 Iet %éﬂré’é%%ﬂ{{l‘e@ dtdify YaBb! es

are nodul ate ude I'atio technique 1 n which a
wobbl ed 515 grea t1D8manf bagma’@ﬂaahrtlmtﬁrﬁwwhm/neag datparéati0and a non- wobbl ed
portion having a period are nerged. 19. The optical disc according to claim
2, wherein the V\oﬂibé@ptmaleilsmmfuhalpeesemyirwehtimqumydwthadinbhltj'em t echni que.
20 20. The ogtlcal di,sc ac cord bhl.es ar

t im2, wherein th .
"ol at ed hinee ek FargiR 1 SHOSLE AHTHRse M Sdtionao fya feadin aré foo,
accordi ng ttﬁe @bﬁa &Ped 1 20NsHcRihe |é£uaoup£>rléheissoarla)r2b&amwltné PfedbiemiRbd afea
nodul ati on technlﬁ ue. 22. The OE cal disc according to claim2, wherein

t he wobbl egnay be ﬂaﬁl&mgﬁre& ) faneaRy Brotaelionng  ( MSK) nodul at i on
techni que in which onl frequencies in a period having consecutive
wobbl eslOar e vari eflIG.2 lswarﬁch@maﬂ@alagiagu"wtaimasgexafnrdeafﬁnpptmlei@n the

wobbl es  ar &oRReiH HeBrbdltiry SR%rh WHich WBRisPar d?dMVepPBilited daRe rbfCAbptitG ©

disc of the present invention. The system includes a laser diode 150 which radiates
light, a collimating lens 152 which collimates the light radiated from the laser diode
150, a polarizing beam splitter 154 which changes the traveling path of incident light

15 according to the polarization direction of the incident light, a 1/4 wavelength plate 156
and an objective lens 158 which focuses the incident light onto an optical disc 160.
The light reflected from the optical disc 160 is reflected by the polarizing beam splitter
154 and received by a photodetector, e.g., a quadrant photodetector 162. The light
received in the quadrant photodetector 162 is converted into an electrical signal and

20 output to a channel 1, in which the electrical signal is detected as an RF signal, and
to a channel 2, in which the electrical signal is detected as a wobble signal by a
push-pull method. Here, H1, H2, H3 and H4 denote DC amplifiers, and Ia, Ib, Ic and
Id denote first through fourth current signals output from the quadrant photodetector
162.

25 According to an optical disc of the present invention, read only data can be
formed by various modulation schemes described above. In particular, wobble
signals can be formed on the lead-in area 100, the lead-out area 130 and the user
data area 120 by the same modulation technique.

On the other hand, wobbles can be formed by different modulation
30 techniques according to the disc area, that is, the lead-in area 100, the user data
area 120 or the lead-out area 130. For example, at least one selected from a

11



24. The optical disc according to claim2, wherein the optical disc

I ncl udes at | east one recording layer. 25. The optical disc according to
claim?2, further conprising a specific 1 o purpose area in addition to the
| ead-in area, the | ead-out area and the user data area. 26. An optical disc
for recording and/or reproduction, conprising: a lead-in area ; 15 a user
data area; and a | ead-out area, wherein each of the |lead-in area, the user

data area apnd the | ead-out area inc e QoVves,..a a for thereon
o the: s oeaiatey ohasliatfin Ak oddaton e RpeAds o biEiohen AM. | coci
20 one si depRiuldiien) 2 ISIaRbduURIcE! & MSE madatidheartPah STW ehduul R B t 0
claim 26, wherein t he grooves and/or the |ands include wobbl es which are

formed as re@@laygdyn &hﬁ yser gatepgrearir0. ophen A madgléﬂgta, tashaiaue diferenhfrainz 7,
wh th t { I d- out
e el SRl To M b3k o oo R e g} g e gl 196 o

di sc accﬁ)rdammmleadmutraaaammerel n the wobbl es in the |l ead 16 in area,

the user data area and the | ead-out area are nodul ated by different

nmodul ati on t echni dlodacreade thenstorgge cagacity,2he poasentlinvention ptavidesZ8diseher ei n
t he wobbl es, ar.e dul ated by a, Qua ature Phase Shi eyin S

odul at  on_ hauRaALEEst o Fepafind aer) Fit Sxmanigos dul oo gl avs e athe n
the wobbl es @rs@nmdekhtﬁirﬁébrhynsts dweseéhowmhswm Mecfolabd @ﬁ thd/8Mire

technlqueln whi ch a wobb Rﬁf ion of a single frequenc aV|n a_period

and a non- m@wwfﬁbe ﬁualnreﬁa nmlaaendlsseandatee&r@lwﬂat@éuhlc zsfome dﬁ@!fptfﬁlly

di sc acgord 2 rkﬁtf%}‘é r

frequeng@) n%%gﬁorbpl on tée%hﬁpuwﬁél?ge:?? h@éﬁ%h%llﬁgrggwgﬁéﬁtﬁgﬁ)\r@gﬁpo claim

28, wher ei nbétweendbé lezxi- mra;eamdldadtmﬂ avga and eﬂnmhsqzmtﬁa Ry | Burtlerntoge,hni que.

34. The opt} ﬁlClency of a?gé:oorcrng\grégeé % é:nhanceée’decause ﬁ\'enretag%nY\fgaqlaei‘ss rétorded as
wobble signals, allowing both the user data and the read only data to be stored in the

groove and/or land tracks.

15 In the optical disc according to the present invention, grooves are
consecutively formed throughout the entire surface of the disc, which eases the
manufacturability and provides advantages from the viewpoint of controllability of
mastering parameters. Also, since the same manufacturing condition can be
adopted in mastering discs, the yield can be enhanced and the manufacturing cost

20 can be reduced. Furthermore, the light power can be uniformly adjusted while
recording/reproducing data on/from a multiple-layered disc, by forming read only data
as wobbles rather than pits.

Although a few embodiments of the present invention have been shown and
described, it would be appreciated by those skilled in the art that changes may be
25 made in this embodiment without departing from the principles and spirit of the
invention, the scope of which is defined in the claims and their equivalents.

12



nodul at ed by a phase nodul ati on technique. 20 35. The optical disc
according to claim28, wherein the wobbles are nodul ated by a m nimum shift
keyi ng (MSK) nodul ation technique in which only frequencies in a period
havi ng consecutive wobbles are varied. 25 36. The optical disc according to
cl aim 28, wherein the wobbles are nodul ated by a saw tooth wobble (STW
nodul ation techni que. 37. The optical disc according to claim?29, wherein
the wobbles in the user data area are nodul ated by one of a Quadrature
Phase Shi ftCK&M$g (QPSK) 17 nodul ati on techni que, a frequency nodul ation
techni que, an anplitude nodul ati on technique, a Mdified Amplitude

Modul at i on ( MAMWhsicibtiaijmed is phase nodul ati on techni que, a mi ni num shi ft

keyi ng (MSI ~ nodul ati,on techni gue and a saw, tooth bl e (STW. nodul ation
t echni que, and the m@gbqggaralsgggrpg&r&ilq%a%glgﬁregﬁﬁqtﬁgn.‘sc MBRRIBSt area are
modul at ed by at Ieagt one different nodul ation technique fromthat for the
wobbl es in the &/€R4IRAAEHr ea. 38. The optical disc according to claim 37,
further conprising a specific purpose area in addition to the lead-in area,
the | ead out ar hUsgidatdaragdpddata 10 area. 39. The optical disc according

to claim 37, wherein the optical disc includes at |east one recording

| ayer. 15 40. Trleagut areaswherein@gehiohihe leagtinareadhe psenarep angripeileatg a
specific p i jot A -~ area, the | ead-out area
and the us&?“%@?gﬁﬁﬁgggQﬁ : ﬁgﬁggb@%EFﬁ igggg?@brding to claim28, wherein
the optical disc includes 20 at | east one recording |layer. 42. An optical
disc for recording and/or reproduction, conprising: a lead-in area; a user

data area; and a l - i d - r he
data area; and 25 a Wt ALERcodifGTh AT WHorbhinb §RSkVeR dHdianad
10  include wobbles which are formed on at least one side of the grooves and lands as

read only data.

3. The optical disc according to claim 2, wherein the wobbles in the lead-
in area, the user data area and the lead-out area are modulated by the same
15  modulation technique.

4, The optical disc according to claim 2, wherein the wobbles in the lead-
in area, the user data area and the lead-out area are modulated by different
modulation techniques.

20

5. The optical disc according to claim 3, wherein the wobbles are
modulated by a Quadrature Phase Shift Keying (QPSK) modulation technique.

6. The optical disc according to claim 3, wherein the wobbles are
25 modulated by a Modified Amplitude Modulation (MAM) technique in which a wobbled
portion of a single frequency having a period and a non-wobbled portion having a
period are merged.

13



i ncl udes grooves and | ands forned thereon, and the lead-in area further
includes a read only data area and a wite/read 18 data area. 43. The
optical disc according to claim42, wherein the grooves and/or the | ands

i ncl ude wobbl es which are forned as read only data. 5 44. The optical disc
according to claim42, wherein the wobbles in the lead in area, the user
data area and the | ead-out area are nodul ated by the sanme nodul ati on

techni que. 10 45, The.optical ,.disc accordi t | ai m 42, wherein the
wobbl es in the F7eadi ﬁ'hgrqulpa fj5e Gg‘é‘?rgﬁ‘gtta cgﬁ@aé), reidhe WobDIRs @8 ea are

modul at ed Wo@&lb{é@f%"éfr@ﬁdéﬁh@}h@ﬂul&ﬁéﬁ!&c%%ﬁﬁje.46- The optical disc
according to claim44, wherein the wobbles are 15 nodul ated by a Quadrature

Phase Shift Keyiglg ( GRakoptieBrdis@bbSSdindaB MM, iereilltRe WIULISY ardl SC
according to claim44, wherein the wobbl es are nodul ated by a Mdified

Armpl i t ude Npadulataddy anamplitudermedulatiomteghnigdea wobbl ed portion of a single
frequency having a period and a non-wobbl ed portion having a 20 period are
nmerged. 548. The optical disc according to claim44, wherein the wobbles are
nodul ated by a frequency nodul ati on techni que. 25 49. The optical disc
accordi ng to cl @ .m 44 hevdpticel dis¢ hecordinigl te Tlaames, wihbrbiatthe wonbbtes anepl i t ude

nodul ati on technjgue. 50. The optical di.sc according to claim44, wherein
t he wobbl esmaﬁga%g‘%y ﬂﬂgaﬁ%w&“%%qﬁm{w%dm ation technique. 51. The

optical disc according to claim44, wherein the wobbles are nodul ated by a
m ni mrum shift keying (MSK) nodul ation technique in which only 5 frequencies

in a period havi cqnsecuti ve wobbles are varjed. 52. The tical disc

pccor i ng o ol ain 24 negicel dist RGBSR, iRsp R 8 YAPOPSAR ¢ oot h

wobbl e {pSTVthodRetdd®y & mikiffilM sAftkeying (MSK) modulation technique in which only
frequencies in a period having consecutive wobbles are varied.

11.  The optical disc according to claim 3, wherein the wobbles are
modulated by a saw tooth wobble (STW) modulation technique.

15

12.  The optical disc according to claim 4, wherein the wobbles in the user
data area are modulated by one of a Quadrature Phase Shift Keying (QPSK)
modulation technique, a frequency modulation technique, an amplitude modulation
technique, a Modified Amplitude Modulation (MAM) technique, a phase modulation

20 technique, a minimum shift keying (MSK) modulation technique and a saw tooth
wobble (STW) modulation technique, and the wobbles in the lead-in area and the
lead-out area are modulated by at least one different modulation technique from that
for the wobbles in the user data area.

25 13.  The optical disc according to claim 12, wherein the optical disc includes
at least one recording layer.

14. The optical disc according to claim 12, further comprising a specific
purpose area in addition to the lead-in area, the lead-out area and the user data

14



10 53. The optical disc according to claim45, wherein the wobbles in the
user data area are nodul ated by one of a Quadrature Phase Shift Keying
(QPSK) nodul ati on techni que, a frequency nodul ati on technique, an anplitude
nodul ati on techni que, a Mdified Anplitude Mdul ation (MAM technique, a
phase nodul ation technique, a m ninmum shift keying (MSK) nodul ation
technique and a saw tooth 15 wobble (STW nodul ation techni que, and the
wobbles in the |l ead-in area and the | ead-out area are nodul ated by at | east
one diff er ed@modul ati on technique fromthat for the wobbles in the user
data area. 54. The optical disc according to claim53, further conprising a
specific 20 purpose area in addition to the lead-in area, the | ead-out area
and the user data area. 20 55. The optical, disc accordlgggto cl ai m 53,

wherein the optitél dingcontical dige acaprdingiorclaime3.ruberet thg apigaldissinclupes
optical disg I@E&Qﬁ%r@@oﬁdﬂ}%lb?%rm 42, wherein: 5 the read only data area
l'es

i ncludes first e wite/read data area includes second
wobbl es,- wherein t he second wobbl es are nodul ated by a nodul ati on techni que
dlfferen§ fromthat for the first wobbles. 10 57. The optical disc

according to clajgn5 e of a
Quadr ature Phasgié;hl ?I'Eh fc§| a'i(s Eggféﬂd‘;@dtﬁ}’@%‘moﬁsf%’ g’éﬁ é@#bﬂj@ﬁa& g rsgéﬁl(eﬂgcy
modul ati on p@pbse gren |naddalmltouhle1teammdrea|tbe l¢eabbut area,and te disér data
Anpl i tude Modul ation (MAM technique, a phase nodul ation technique, a
mi ni mum shi #®3eyi ng (MSK) nodul ati on techni que and a saw t ooth wobbl e
(STW nodul ation 15 techni que, and the second wobbl es are nodul ated by a
di fferent nodul ation technique fromthat for the first wobbles. 58. The
optical disc accordin _lg]to claim 56, wherein the first wobbles are

e

hi gh-f r uency wbbbl éhe.prtical disp aseording el harsiihewvahhles #€ second
wobbl es 20 g g,@uia% by & é‘tuVé’be@éSNﬂt |ﬁ§?@PISK§Pn tfo'nrtééh | es.  59.

The optical disc according to clalm 58, erein the read only data area
further includes a header field which is positioned at a front or a rear of
an error correction code (ECC) recording unit or at the interface of ECC

recording units nd r&slﬁ Bhé's tical disc
according to cl a1|8?n 59%\/5}@%3@‘%?%8%[) sd'é] ’E@ﬁérgﬁh th8%ob e
modulated by a Modified Amplitude Modulation (MAM) technique in which a wobbled
15  portion of a single frequency having a period and a non-wobbled portion having a

period are merged.

19.  The optical disc according to claim 2, wherein the wobbles are
modulated by a frequency modulation technique.

20

20. The optical disc according to claim 2, wherein the wobbles are
modulated by an amplitude modulation technique.

21.  The optical disc according to claim 2, wherein the wobbles are
25 modulated by a phase modulation technique.

22. The optical disc according to claim 2, wherein the wobbles are
modulated by a minimum shift keying (MSK) modulation technique in which only

15



the header field are the | owfrequency wobbles. 21 61. The optical disc
according to claim56, wherein the read only data area further includes a
header field which is positionedrat a front or a rear of an error
correction code (ECC) recording unit or at the interface of ECC recording
units, and indicates address information. 5 62. The optical disc according
to claim56) wherein the wite/read data area has a track pitch different
fromthat of the read on tical c!jsc according to

claim 62, WRAUENGSSHR atgeé%)gqﬁV{r@ﬁcq@recyﬁ\ée ‘tegP'sgaf%H%e ata area is greater

t han that of the wite/read data area. 64. The optical disc according to
claim42, wherein the wite/read data area has a track pitch different from

that of the read only data area. 15 65. The opti cal c a rding to claim
64, wherein the %Ct«acf”mntwat@ﬁcaﬁ%orﬂwdo im %é’t’"éerﬁ Bei"‘éo @€ t han

that of thempiiibfd 974 s tBof bl ST InaHllti tohsiguaccor ding to claim

2, wherein the opti IscC I nc udes mul’'tiple recording |ayers. 20 67. The
optlcal isc according to claim27, wherein the optical disc includes
mul tiple recording |layers. 68. The optical di sc according to claim43,

wherein the optigal GIl‘h?:o Jrfag| gc‘?ﬁcg&rd Bo‘?élﬁt é%l‘?érgfn”tﬂe o?@élsdlséi%cltﬁ S

optical disc for recor g an re r uctlon I'sing reco ayers
havi ng a | eatdeast,onesecordirigilagerd | ead- out ar eas, vvherel n each of the

| ead-in, 22 user data and | ead-out areas includes grooves and | ands
formed thereon so as to prevent a light power difference at a boundary
between the | ead-in area or |ead-out

25. The optical disc according to claim 2, further comprising a specific
10  purpose area in addition to the lead-in area, the lead-out area and the user data

area.

26. An optical disc for recording and/or reproduction, comprising:
a lead-in area ;
15 a user data area; and
a lead-out area, wherein
each of the lead-in area, the user data area and the lead-out area
includes grooves and lands formed thereon, and
the user data area further includes data which is recorded on at least
20 one side of the lands and the grooves.

27. The optical disc according to claim 26, wherein the grooves and/or the
lands include wobbles which are formed as read only data.

25 28. The optical disc according to claim 27, wherein the wobbles in the iead-
in area, the user data area and the lead-out area are modulated by the same
modulation technique.

30 29. The optical disc according to claim 27, wherein the wobbles in the lead-

16



area, and the user data area. 5 70. An optical recording and/or reproducing
appar atus which records and/or reproduces data froman optical disc which

i ncl udes recording layers having:a |l ead-in, user data and | ead-out areas,
wherein each of the |lead-in, user data and | ead-out areas includes grooves
and | ands fornmed thereon, conprising: a |laser diode which radiates |ight;
10 a collimting I ens which collinmates the light radiated fromthe |aser

di ode; | ari zi b Li ' h i gh
acoor di ng. 1B e faHPSaIBAres paR AL lead o AR BB B L OEA™ e i ch
focuses t hembd@hfiorPicAniqaesopti cal disc; and a photodetector which receives

the light uniformy irradiated and reflected from 15 the |ead-in, user and
| ead- out areas having the grooves and the |ands forned thereon. 71. The

optical recordi an r r J I8 f i rein the
user data area o 'thglh%p%qtréglla%ég&?ﬂﬁpﬁgf P%'ﬁc?%%@@h%%%’tb% ﬁ/ﬁi ch is 20
recor ded ommatiulateddiy @ QriasiatereoPhadesShifirihyirn (QP8K) grodolation tachniqiee opt i cal
recordi ng and/ or reproduci ng apparatus of claim 70, wherein the |ead-in
area of the optical disc further includes a read only data area and a

itel d dat 25 73. Th tical di di.ng, t im 14,
wher ei n the spediii c THErREa dpgaceardigg caim 7 irhegeiitns WoBlk 49y The

optical di sgod@aridiiyd MdaifrédaArﬁ};ﬂtﬁde\Mmﬁét_mnt P Rthhiguient WiisHea 3@bbled ea
is a burst cutti n? area (BCA). 75. The optical disc according to c¢laim 38,
a

wher ei n t heparpert pf & single fiedensy daving aperied and ginanyobbled poRor having a
10  period are merged.

32. The optical disc according to claim 28, wherein the wobbles are
modulated by a frequency modulation technique.

15 33. The optical disc according to claim 28, wherein the wobbles are
modulated by an amplitude modulation technique.

34. The optical disc according to claim 28, wherein the wobbles are
modulated by a phase modulation technique.

20
35. The optical disc according to claim 28, wherein the wobbles are
modulated by a minimum shift keying (MSK) modulation technique in which only
frequencies in a period having consecutive wobbles are varied.
25 36. The optical disc according to claim 28, wherein the wobbles are

modulated by a saw tooth wobble (STW) modulation technique.

37. The optical disc according to claim 29, wherein the wobbles in the user
data area are modulated by one of a Quadrature Phase Shift Keying (QPSK)

17



76. The optical disc according to claim40, wherein the specific purpose
area is a burst cutting area (BCA). 77. The optical disc according to claim
54, wherein the specific purpose 10 area is a burst cutting area (BCA). 24
AL AS A A AL AH AH A5, A5 AL A5 ALA AlLA AH A ALLA5 A A5. AH A5, A CDM M\ ?
R6zupkf a\ W ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]ca]ca]c
a)J ca] ca] ca] ca] ca] ca] ca] cTa] c*al] cal] c<a! X7UQL6T!)

e} xsntd21 el ialoal ol Lol aak aa Lol aalorabenliag ol sabitkesalie 2 oo
i
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10% & ()-"S10% & ()- 10% & ()- 10% & ()-"10% & ()-MK-L 10% & () -,
10% & () - 16683 () - 10% & ()-f10% & ()-3F10% & ()-"110% & ()-\iK-/
"10% & ()-010% & ()-s-
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100 10 "9#10% & 2% -Y7L10% & ﬁ) -510% & () -3410% & (2‘- 0!10% & () g .

. The optical disc according to claim 28, wherein the optical disc includes

20 atleast one recording layer.

42,  An optical disc for recording and/or reproduction, comprising:
a lead-in area;
a user data area; and

25 a lead-out area, wherein

each of the lead-in area, the user data area and the lead-out area
includes grooves and lands formed thereon, and

the lead-in area further includes a read only data area and a write/read
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44, The optical disc according to claim 42, wherein the wobbles in the lead-
in area, the user data area and the lead-out area are modulated by the same
modulation technique.

10 45. The optical disc according to claim 42, wherein the wobbles in the lead-
in area, the user data area and the lead-out area are modulated by different
modulation techniques.

46. The optical disc according to claim 44, wherein the wobbles are
156 modulated by a Quadrature Phase Shift Keying (QPSK) modulation technique.

47. The optical disc according to claim 44, wherein the wobbles are
modulated by a Modified Amplitude Modulation (MAM) technique in which a wobbled
portion of a single frequency having a period and a non-wobbled portion having a

20 period are merged.

48. The optical disc according to claim 44, wherein the wobbles are
modulated by a frequency modulation technique.

25 49. The optical disc according to claim 44, wherein the wobbles are
modulated by an amplitude modulation technique.

50. The optical disc according to claim 44, wherein the wobbles are

19
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modulation technique, a frequency modulation technique, an amplitude modulation
technique, a Modified Amplitude Modulation (MAM) technique, a phase modulation
technique, a minimum shift keying (MSK) modulation technique and a saw tooth
15 wobble (STW) modulation technique, and the wobbles in the lead-in area and the
lead-out area are modulated by at least one different modulation technique from that
for the wobbles in the user data area.

54. The optical disc according to claim 53, further comprising a specific
20 purpose area in addition to the lead-in area, the lead-out area and the user data
area.

20
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modulated by one of a Quadrature Phase Shift Keying (QPSK) modulation technique,
a frequency modulation technique, an amplitude modulation technique, a Modified
Amplitude Modulation (MAM) technique, a phase modulation technique, a minimum
shift keying (MSK) modulation technique and a saw tooth wobble (STW) modulation
15 technigue, and the second wobbles are modulated by a different modulation
technique from that for the first wobbles.

58. The optical disc according to claim 56, wherein the first wobbles are
high-frequency wobbles with respect to the second wobbles and the second wobbles
20 are low-frequency wobbles with respect to the first wobbles.

59. The optical disc according to claim 58, wherein the read only data area
further includes a header field which is positioned at a front or a rear of an error
correction code (ECC) recording unit or at the interface of ECC recording units, and

25 indicates address information.

60. The optical disc according to claim 59, wherein the wobbles formed at
the header field are the low-frequency wobbles.
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10 = read only data area is greater than that of the write/read data area.

64. The optical disc according to claim 42, wherein the write/read data area
has a track pitch different from that of the read only data area.

15 65. The optical disc according to claim 64, wherein the track pitch for the
read only data area is greater than that of the write/read data area.

66. The optical disc according to claim 2, wherein the optical disc includes
multiple recording layers.

20

67. The optical disc according to claim 27, wherein the optical disc includes
multiple recording layers.

68. The optical disc according to claim 43, wherein the optical disc includes
25 multiple recording layers.

69. An optical disc for recording and/or reproduction, comprising recording
layers having a lead-in, user data and lead-out areas, wherein each of the lead-in,
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109%6& () - Pnérﬁd/X%})Poducés data from an optical disc which includes recording layers having a
lead-in, user data and lead-out areas, wherein each of the lead-in, user data and
lead-out areas includes grooves and lands formed thereon, comprising:

a laser diode which radiates light;
10 a collimating lens which collimates the light radiated from the laser diode;
a polarizing beam splitter which changes a path of the light according to a
polarization direction of the light;
an objective lens which focuses the light onto the optical disc; and
a photodetector which receives the light uniformly irradiated and reflected from
15 the lead-in, user and lead-out areas having the grooves and the lands formed
thereon.

71.  The optical recording and/or reproducing apparatus of claim 70,
wherein the user data area of the optical disc further includes information which is
20 recorded on at least one side of the lands and the grooves.

72. The optical recording and/or reproducing apparatus of claim 70,
wherein the lead-in area of the optical disc further includes a read only data area and
a write/read data area.

25

73.  The optical disc according to claim 14, wherein the specific purpose
area is a burst cutting area (BCA).

74,  The optical disc according to claim 16, wherein the specific purpose
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76.  The optical disc according to claim 40, wherein the specific purpose

area is a burst cutting area (BCA).

77. The optical disc according to claim 54, wherein the specific purpose

10 areais a burst cutting area (BCA).
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