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high-density digital versatile discs (HD-DVDs) have been developed

which have a recording capacity of 20GB or more.

Various methods of increasing the recording capacity of optical
discs have been studied. One method of increasing the recording
capacity is to reduce a size of an optical spot focused on an optical disc.
To reduce the size of the optical spot, the wavelength of a laser light
source should be shortened or a numerical aperture (NA) of an
objective lens should be increased. Further, the track pitch of the
optical disc should be reduced. The track pitch refers to a minimum
distance measured from a central line of one track to a central line of an

adjacent track.
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optical information storage medium-related information is different from
a track pitch in a user data area in which is recorded user data so that
the efficiency and reliability of the reproduction of data can be
improved.

Additional aspects and/or 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.

According to an aspect of the present invention, an optical
information storage medium includes a lead-in area, a lead-out area
that is formed outside the lead-in area, and a user data area disposed

between the lead-in and lead-out areas and in which user data is
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Brief Description of the Drawings

FIG. 1 illustrates the schematic structure of a conventional
DVD-ROM.

FIG. 2 illustrates the schematic structure of an optical information
storage medium according to an embodiment of the present invention.

FIG. 3Aillustrates a phase tracking error signal (a differential
phase detect (DPD) signal) when a track pitch is 0.32pm.

FIG. 3B illustrates a phase tracking error signal (a DPD signal)
when a track pitch is 0.35um.

FIG. 4 is a block diagram of a recording and/or reproducing

apparatus according to an embodiment of the present invention.
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It is understood that additional important information in reproduction
from the optical information storage medium 1000 may be recorded,
and the track pitch in the entire lead-in area 10 may be the first track
pitch which is greater than the second track pitch in the remaining areas
of the optical information storage medium 1000.

The optical information storage medium according to an
embodiment of the present invention is read-only optical information
storage medium. The pits are formed everywhere in the lead-in area
10, the user data area 15, and the lead-out area 20. The pits are
formed in a substrate in advance when manufacturing the read-only

embodiment of the optical information storage medium 1000. If data is
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increased, the amplitude of the DPD signal is increased. As the
amplitude of the DPD signal is increased, an error detecting efficiency
is improved. Thus, the reproduction efficiency and reliability are
improved as the track pitch increased.

According to the result of simulations, it was found that, when the
track pitch TP in the area 10a or the area 10b is | and the track pitch TP
in the remaining areas of the optical information storage medium is Il, it
is preferable, but not required, that a ratio of a tracking error signal,
particularly, a phase tracking error signal, to each of the track pitches

TP is 1.5 or more as expressed by equation 1 set forth below:
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FIG. 4 is a block diagram of a recording and/or reproducing
apparatus according to an embodiment of the present invention.
Referring to FIG. 4, the recording apparatus includes a
recording/reading unit 1001, a controller 1002, and a memory 1003.
The recording/reading unit 1001 records data on a disc 1000, which is
an embodiment of an information storage medium 1000 of the present
invention, and reads the data from the disc 1000. The controller 1002
records and reproduces data from tracks having first and second track
pitches according to the present invention as set forth above in relation
to FIGs. 2 through 3B.

While not required in all aspects, it is understood that the

controller 1002 can be computer implementing the method using a
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As described above, in an optical information storage medium
according to the present invention, the track pitch in an area, such as
an optical information storage medium-related information area or a
copy protection information area of a lead-in area, in which important
information is recorded, is greater than the track pitch in the remaining
areas of the optical information storage medium. Thus, reliable
reproduction of the important information can be achieved without
deteriorating a signal due to cross-talk occurring between adjacent

tracks during reproduction of the important information.



Industrial Applicability As described above, in an
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information is recorded and a second subarea in which

Craok pi ton i n 1ap GREL ngiaPrisfe ARt P et 2

firstyheréiikhe édd:fh area comprises a first subarea in which optical
information storage medium-related information is recorded and a
second subarea in which copy protection information is recorded,
wherein a track pitch in at least one of the subareas is the first track

pitch.

4. The optical information storage medium of claim 3,
wherein a ratio of tracking error signals detected in the at least one of
the first and second subareas having the first track pitch to tracking
error signals detected in areas having the second track pitch is 1.5 or

more.

5. The optical information storage medium of claim 4,
wherein a ratio of differential phase tracking error signals detected in
the at least one of the first and second subareas having the first track
pitch to differential phase tracking error signals detected in the areas

having the second track pitch is 1.5 or more.
8



4. The optical information storage nmedi um of claim 3,
wherein a ratio of tracking error signals detected in

wo bewsmeseBrast one of the first and second sSubBCEER2003/001793
having the first track pitch to tracking error
si gnal s det ect S
pitch is % 5 oﬁq‘el rtﬁ:ra?@?oﬁﬁéﬁo'ﬁgﬁtbﬁg ﬁ‘% Eﬁnﬁtg ?%1
st or ageremchenead- wcla.amoinpnsdm éirst sabaaia in which optical

Che. SifoNpatien BEags MetimPeA Mo tadim Rykaaiiasand 3
havi RgcbRE slibajia .hrmlsh CBP§/ 9Fbté@ncm inf&reatidralk reb&wed,

tracking error signals ected 1n the areas having
t he sdwoeid a track pricln irhaf least ahepef therfirst @ndweecond subareas is

"t of e GG dhegter efap 1S sSG Bock pin

| ead-in area conprises a first subarea in which
optical information storage nediumrelated
informatidn is W@c@ﬂtﬂ@b"ﬁwméﬁlonsfé@@w megiune &f claif. ch

COPY el "?ncé kﬁﬂ) éﬁBr él n I éj&g |n EFI'e%sfaone of
s¢in

track pi one o cond
subaltlwﬂrstSnﬁf‘s«ecbndssfubfareaﬁm;nlmg:l’he/\lm%trac!s pgclem &acking
than the second track pitch

i nf ofef SEals eeteglechiadhaareds B?\élf‘gn“%e Se%’é‘? Hagk gitch is 1.5
rati @, @forkr acking error signals detected in the at

Ieast one of the first and second subareas having the
first track pitch to tracking error signals detected

1 Che G g S LBk P LA Ly
cl ai RPhereindIR4tRY oF dffe Nkl ;S’rﬁas‘é' e TG r@%‘bl’r@? s@h@%edetected in

tracking error signals detected in | east one
of t ltee &t least anel of i fist snd seeerd lsabamsmeenﬁg e first track

Si anatteR i flerdnfaneneng MacRlng RS HAS KePeid i s aees

pi t chalimglthe seicorBtickDitchhie1@ér wake.i nf or mati on
st orage medl umof claiml1l, wherein the optical

i nformati on storage nedi um has nore than one

recording gsur f a4, Iﬁt%ga@\?or‘ﬁ%fo%aétor‘ébf ORI Bf Blafthage

medi um f or recor
wherein the optlcal mformatlon storage medium has more than one

recording surface.

10.  An optical information storage medium for recording data
in tracks, comprising:

a first area in which first data is recorded in corresponding first
tracks, adjacent pairs of the first tracks having a first track pitch; and

a second area in which second data is recorded in
corresponding second tracks, adjacent pairs of the second tracks

having a second track pitch other than the first track pitch.

11.  The optical information storage medium of claim 10,
wherein the first area is within a lead-in area of the optical information

storage medium.



in tracks, conprising: a first area in which first

data is recorded in corresponding first tracks,
wa@djoamessd2 pai rs of the first tracks having a fPCEFKR2003/001793

track pitch; and a second area in which second data

Is record in j LBGant

pai ro of (e aropet MoRERraBiadd Aelim BPLARAY,

pi t cwhardierthehead-imearda instudes adkitionatdatalrecoes in additional

optical infarmation stqrage nediymgf claim 10 .

wher GRRkerRAIprePaldl the Sgpliana tacksipying spathesrack pitch

opt i gMer tRERTRE iR RrackigicRge medium 9 WD 2004/ 025632

PCT/ KR2003/ 001793 12. The optical information storage

medi um of claim 11, wherein the |ead-in area includes

addi ti onal, ,dat &, ec ' i g | .

adj acent agl rsém‘e ?@I’ézgg%&%’ rﬂ?ag%gl gtb%@eﬁ‘g&?ﬁgcﬁgﬁ%r
t r ackvHaréitlthe Girldtiertthaok pited i§ tiebedortitagk pith. 13. The
optical information storage nmedi umof claim 12,

wherein the another track pitch is the second track
pitch. 14. ,The ptl ' [ i of
Claim 11, Manerarroie! vt bt Br Ll ',

i nf owhareiartheJiest data rceprprides informatiort bsed sresprdddetion. of the
15. The optical information storage nmediumof claim

10, SGRePedA&-he first data conprises information used

in reproduction of the second data. 16. The opti cal

i nformati on storage nmedium of claim10, wherein the
second ar d&. i ndihedeptical idematanastarage mediune 0bplairdl0,

| nf oMREEBrING G Gipia RaT e M Taa e s Bood fhesnspriugtip of the
firskedgh@daggrpri ses information used in reproduction

of the second data. 18. The optical information
storage nedi um of claim 16, wherein the second area

ata ar a0 ho e ERTPITRERH oMY rElR of kafin d25

ot hewherein the second area includes a user data area of the optical

information storage medium.

17.  The optical information storage medium of claim 16,
wherein the first data comprises information used in reproduction of the

second data.

18.  The optical information storage medium of claim 16,
wherein the second area includes a lead-out area disposed outside of
the user data area, the lead-out area including additional data other

than the second data.

19.  The optical information storage medium of claim 17,
wherein:
the first area is in a portion of a lead-in area, and

the second area includes another portion of the lead-in area.

10



than the second data. 19. The optical information
storage nediumof claim 17, wherein: the first area

WO s0040283portion of a | ead-in area, and the sePONER2008401793
i ncl udes another portion of the lead-in area. 10 WO

2004/ 025634 PCH Iﬂﬁ&%@%iocr\z%f);ﬁﬁlbgm%%drﬁ@f claim 19,

i nformati on storage nmedi um erein the
seconvwhazeipcthersgcodd saraa lircdidiasua |eadeautdhrepatspbsaat sutdide of

of the user data ajea, the |ead-out . areg i.ncludin

di tNOHEET PP Bankie Topiiit efies BEliRD aaulioRahdatibther
appanpipithd Sectid §adal Yy transfer data with respect to
an optical information storage nedium the apparatus

conprising: an optical unit to transfer first data

opt i cal | dtor mat] sRPeh Sl firehifed b Ftaepdst o an

secorptidatiaforhidtionetdege rmediant anslappaiiss tomprispgond
area of the optical information storage nedi um other
than the fanvepticat Uait taanafes §rit data withiresremttte dirstitracks in a

opti Gals HBLriRe Bﬁﬁ@aﬁfi%rﬁgﬁorﬁ isfo?ég@ﬂ%ditﬁﬂcgﬂg t(gﬂ%ﬂsfer
W th [ n

respect to the correspondi ng rst antl seco
ar easecomtheata withadspeatnd speondtratkd inea secertd tirezcdisthe
have a fi r_s} itch, and ad',acen‘1 irs of the secogd
e t eF

t r ac IPPlIRAVBTAMALEB HCTHOE CREGH ALY thedirp} aga; an
pitch. 22,4 er@eﬁ% %Ht??l%e %Fﬂbéﬂ&ﬂt’ to%Ls?ér”thbﬁﬁstl and
in a lead-

first area1s wt n area of the optica

i nf orseaonddata withgespexdita the e@respomdingtirshod sefcond areas,
22, wherein the lead-in area includes additional data
recorded i"M'&8d5 ti onal tracks, adj acent pairs of the

addi ti onaladidcek palts \of e AieetrBeks hansh firstisifthobhgr
than the first track pitch. 24. The apparatus of

cl ai m 23, agiraesit pairsof toserand: traries havech secend pisch other
seco C ' . 25. The apparatus of claim 21,
o BREP bl

wher ta

22. The apparatus of claim 21, wherein the first area is within

a lead-in area of the optical information storage medium.

23. The apparatus of claim 22, wherein the lead-in area
includes additional data recorded in additional tracks, adjacent pairs of
the additional tracks having another track pitch other than the first track

pitch.

24. The apparatus of claim 23, wherein the another track pitch
is the second track pitch.

25.  The apparatus of claim 21, wherein the first data
comprises information used by the controller in reproduction of the

second data.

26. The apparatus of claim 21, wherein:
11



conprises information used by the controller in

reproduction of the second data. 26. The apparatus of
w@b@umes32 wherein: 11 WO 2004/ 025632 PCT/KR2003/001793

PCT/ K1R2003/ 001793 the controller uses a differential

signal to r [ j i

andror seihs GOt ARE Ndirthaftal SARLE A Becking Hinen

i nf ortreasferring toe ﬂw annelébrumcoad«ﬂaéa with gespkedtite tikebpttal

si gnal detﬁcte e first data recorded in the

firstNPFRAIRN § rag(ﬁgpe 'WE¥n@8%second differenti al
si gnal detefrisedifefailal RpaPg6RBEIIRGM theFpstdestair8céraed in

second tracks. 27. The apparatus of claim 21, wherein

the dbedral tracks is piher thrsa segeed difterential signsll detacted from

dot » 1 shEerfd Efe RGaN e Totdleefy o oauces

and/or records in the user data area. 28. The
apparatus of claim27, wherein the first data

conpri ses &/nf orlhg FRAArALISPIAIMET . herel) the-segend area
reprq(q(g@&és\?ﬁ u%(er Hgﬁ]ar%%cdmﬂe idal ifform %Hgnzi‘,&ﬂ%p ngé%lg{n

e second rea I'ncludes a
area amldstbesedoodldatads udfer dlata whieh thatcanaober, reppiheduces and/or

| ead- out are i nclu addi ti onal data other than the
‘ secoﬁ@CQfQFén usqr &f-at us of claim28, wherein:

the first area is in a portion of a |ead-in area, and

the second area includes another portion of the

| ead-in a28a. Tde. amaw;ﬁrdalu&bfwmr&inﬂmnsmwaei n
the second ar.ea area di

out s BE g peRERmaPSaUFE 57 b8 Bplitherdn e fetRiggor e
I ncl wéchad aded.ti onal data other than the second data.
12

29. The apparatus of claim 27, wherein the second area
includes a lead-out area disposed outside of the user data area, the

lead-out area including additional data other than the second data.

30. The apparatus of claim 28, wherein:
the first area is in a portion of a lead-in area, and

the second area includes another portion of the lead-in area.
31.  The apparatus of claim 30, wherein the second area

includes a lead-out area disposed outside of the user data area, the

lead-out area including additional data other than the second data.
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