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Techni cal Field The present invention relates to an

optical information storage nedium and nore

particularly, to an optical information storage

mediumin which a track pitch in all or a portion of a

lead-in area is different froma track pitch in
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di scinfroleddVDs) have been devel oped which have a
recordi ng capacity of 20GB or nore. Various nethods of
i ncreasing the recording capacity of optical discs

havegpbagigfogtduiit ed. One et hod of increasi ng t he
recordi ng s to redu n o
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DVD+RWs, DVD-random access memories (DVD-RAMs), DVD-R,
DVD-rewritables (DVD-RWs), and so forth. Read-only discs include
650MB CDs, 4.7GB DVD-ROMs, and the like. Furthermore,
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.



FIG 1 illustrates the structure of a conventional 8 march 2007
DVD- ROM 110. The DVD-ROM 110 i ncludes a user data area

105 in which user data is recorded. A lead-in area

100 is formed inside the user data area 105. A

| ead-out area 110 which is forned outside the user

dat a'area 105. Datais recorded as dots in the

| ead-in area 100 user data area 105, _and the
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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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2 8 March 2007 recorded where pits are fornmed in

first tracks of the lead-in area, second tracks of 8 March 2007
remai ni ng area including the user data area, and the

| ead-out area, and a track pitch of between adjacent

first tracks in all or a portion of the lead-in area
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I Il upddgfings a phase tracking error signal (a DPD

signal) when a track pitch is 0.35m FIG 4 is a
bl ock di agisareteratie.hat peideayresnthadp ratisyeidtskinggrror

signals detected in the area having the first track pitch to tracking error
signals detected in the area having the second track pitch is 1.5 or

more.

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 0.32pum,

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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apparatus according to an enbodi ment of the present

i nvention. 3 8 March 2007 Best node for carrying ofit Maxrch 2007
the Invention Referring to FIG 2, an optica

i nformati on storage nedium 1000 according to an

enbodi nent of the present invention includes a user

data area 15, a lead-in area 10 which is forned inside

t he er dat area 15,..and a.l ead-out area 20 whi ch
isfﬁ%@—@i@—é@ﬁ%@@#&%’c NVERHAN area 15 and the
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optical ipfsqreRidui) bot AGEAEEUIRRICtHAM A&eR PAEH® dt ReaRone

enbodi nent of the present invention is read-only

opt i €ah e,qngﬁ}%qi 10b is the first track pitch which is greater than the
second track pitch in the remaining areas except the areas 10a and 10b.
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
4



storage nedium The pits are fornmed everywhere in the

| ead-in area 10, the user data area 15, and the & March 2007
| ead-out area 20. The pits are fornmed in a substrate

i n advance when manufacturing the read-only

enbodi nent of the optical information storage nedi um

1000. If data is 4 8 March 2007 recorded as the pits,
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of sisRnaleroms caneseeninbizs. Bhnd 3\ﬁhéﬁ thentgack pitch
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 mediumis 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:



track pitch TP in the area 10a or the area 10b is |
and the track pitch TP in the renmining areas of thé&arch 2007

optical information storage mediumis 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 nore as expressed by equation 1 set forth below. 5
8 March 2007 Tr a?&lackzggéirr@r Sgnphal r@ 1.5 (1) ™)
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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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invention, and reads the data fromthe disc 1000. The
controller 1002 records and reproduces data from8 March 2007
tracks having first and second track pitches

according to the present invention as set forth above
inrelation to FIGs. 2 through 3B. Wile not required

in all aspects, it is understood that the controller.
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than the track pitch in the remaining areas of the
opt i dpdustrigt ApplieabBlY st or age nedi um Thus, reliable

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.



reproduction of the inportant information can be
achieved wthout deteriorating a signal due to
cross-tal k occurring between adjacent tracks during
reproduction of the inportant information. 7 8 March
2007 What is clained is: 1 . An optical information
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ratio of differential phase tracking error sjgnals

detected in _Th%oat'cal Eﬁgrtm%iﬁé‘ sieraga éngdivgiof gliM<econd
SURREEAS thadaBdn bR Edhsitisds st 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 o differential phase tracking error signals detected in the areas
having the second track pitch is 1.5 or more. ‘

8
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pitch to differential phase tracking error signals
detected in the areas having the second track pitc
is 1.5 or nore. 8 8 March 2007 6. The opti cal

i nformati on storage nmediumof claim1, wherein the

opt1 cal 61 i of NEPPUH IO lePatBER L f o
I nfadvengih itiomcias-in @esd cerripidetd @firss edisarda i:‘rub/aroﬁaaptloalv\hi ch
OB e S o RS Sl 451 8o

su l@@é&ﬂfsu tared Rewhich %bp? Pﬂﬁgct@nt[ﬁfbrhﬁﬁh&h isl recieat er
than the second track The opti cal

i nibieRein iadracktich g ahieaptaneof tbe firshaed seaped sibargas is
r atﬂ‘n&?ﬂr% trhé ﬁl‘{}ghlﬁlﬁ i S@reﬁ‘[ @ﬁér?th%?eggbﬁ ghakid ph&‘? at

| ea one o0 secon areas having the
first track pitch to tracking error signals detected

in the greas Vi n he second.track pitch.is.1.
more. 87 The Lot PRdrE! (TpERIRE: 08 cruR R At G
cl WH@{@ in a rebie bﬁtracl@nq 8irbPsighald idefedtenini tﬁé aP[ka8€one of
tracki ngaerror S| gna s detected in the at |east one

of thenlrst ard secary Sbamns kawng bediriidiadigiichdo trapking
LT &fitr s Qé&*ﬁe‘téb@élfﬁt%edﬁéé@ha\ﬁ iR ddcRRK Bk BERTS 1.5

Si gna etecte In the areas avi ng the second track
pi bcmare. 1.5 or nore. 9. The optical information
storage nediumof claim1l1, wherein the optical

i nformati on storage nmedi um has nore than one

recordi 8g surThe eptidd) inférmatiohi siaiagbmﬁeﬂlmtdf@tmmt?or age
medi, um.f or rdi ng.data in tracks ri,si n

1 R &l S ity E hsg o orRar T sttt iR
cottieeqieast g dfiths tirst hhé%b%ncﬁﬁiﬁ&?@ﬁ h#@hd theOfirst theck -
first tracks having a first track pitch; and_ a second

ar BHch p differentislRhass teagking %"W’é&%\%ﬁe‘éﬁtﬁﬁ‘egcﬂ? thesyeasi ng
SeqaPfgth&SkSon éﬁ?’é h 9315 & hbret he second tracks |

havi ng a secon pltch ot her than the first track
pitch. 11. The optical information storage medi um of

claim 1g: . o LB fllonisagh ch cpyhed- 0

area of "the opti
wherein the optical information 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 s_é-cond 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.

f? March 2007



9 8 March 2007 12. The optical information storage

medi um of claim 11, wherein the lead-in area includedlarch 2007
addi ti onal data recorded in additional tracks,

adj acent pairs of the additional tracks having another

track pjtch ther.than the first trac itch. . The
ot aal 12t or T Shvicel Plor o siag bR of £m
vmtamﬁ'reﬁml Zﬁeel'?ﬁdm hf@_ra ihfla_dé? aﬁdiﬂdtanélﬁate?@cam@nd gll_UEiHiQK?I
prtcn. . e Q | ca Inrormati on storage nedli um O
cl YRS fﬁJaCﬁﬂTe?%ﬁpSrPftﬂP\% agidifignal 4racks Rawpe iage?er track pitch

i ngg{epmdrgﬂeqﬁgqrécggtgﬁr oduction of the second data.
15. The optical information storage nedi um of claim

10, wherein the first data conprises information used

i1 epr pguct f gy L iomeiaAddaLA m im B ARUbCa!

i nformation storage umo érein-the
sewberkimtresanoioditirk piichsethedsdcand traak pftcti.he opti cal
informati on storage nmedium 17. The opti cal

informati on storage nmedium of claim16, wherein the

first dpja commy bSRRAl infdrafdi®histdrags aebdilm 0B BRaRAYE! | On

of the second data. 18. The optical information

st Whatin thedlirshslan comprisea nformaliondisedim eepsadieignf éhe

i ng I'ead-out area disposed outside of the user
data area, the | ead-out area including additional data
other than the second data. 19. The opti cal

i nformation s}orage ' of i Ty ein, the
ret ol o oatesl o B G sorbdimm EEER. | ne
seadorkiatiesfirchddin dempaises hfsrnetiohi eeddf rédredlictiad-of the
ar ea. q??é8 March 2007 20. The optical infornmation

st 8GR A& um of claim 19, wherein the second area

i ncludes a | ead-out area di sposed outside of the user

data area, the |ead-out area including additional data
ot her 16. The optical information storage medium of claim 10,

wherein 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 186,
wherein the second area includes a lead-out area disposed outside of
the user data area, the [ead-out area including additional data other
than the second data.

19. The optical information storage medium of claim 17,
wherein:

the first areais 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. 21. A nethod of reproduci ng data

with respect to an optical information storage 8 March 2007
medi um the nmediumconprising a lead-in area, a

| ead-out area, a user data area forned between the

| ead- |nag\n _Fad out ar ea ais

 ocor dedd: and B Pptbqalmmaloaﬁ%ﬁg%ﬂéeqp undt i 380,

haghardin t5d sddonelkarea trefudeat Iregmaiun afe& digmdqfutéub@ of
optlcal i nformati on storage nedi um have a second

r Haussrcgin aiege thedeadgut @'&%Pﬁ?"é,‘iﬂﬁg adgiignaldata Ees
da&% %E@e&@ﬁtﬁ@&[‘g to all or the portion of the |ead-in
t

area avi ng irst track pitch; and reproducing a
data with respect to the renaining area of the optical

O oh Lo pA e AP Gfa Wi B§5ER 1 b Blicq
traﬁbmndtmtrs ﬁ%rggg]gm f?glla{rshbhammg?cei n; I 1 a:l)ﬁdtqﬁg regfa
po}qadgwﬁe@ o154 SRl A oa B e e RS feadkin Apdesc-out
Pi hifdhs Mﬁ%rﬁﬁu%rfdd‘téts r%la'@@'eﬁaahd‘awﬂf & poRInl SFdhe lead-

i nformati on storg{g{o medium related information is
r ebvargadiagridfirst kegopitchsanskiesaining argasrofdbe pptical

pr of
PR shotaBl e G Hae o GREAG T ack Biot] 1fe RS
tramlnpngngrror SI gnal s detected in area having the
first trac rackin error Si ct.e

n' ar eattrading @ dbBuad APePEloIring bAlnr % ek
Noafsa ﬁ@mgrh@ﬂrg[tt O[Mcha@ﬁ’d one of clainms 21 to 23,
wherein a rati fferential phase tracking error
si gnal sr%?iﬁ'@ja Aata it rasRerHg tf‘géemﬂ‘ﬂg‘tg arga ¢ ke PRYR!
_toirﬁﬁ‘;rﬁa%iroﬁrﬁtbrﬁ o RS EM HaRfG 1RE s@&érﬂitr%l@?ﬂ!rﬁ det ect ed

int areas having the second track chis 1.5 or
nore. 11

22. The method of claim 21, wherein the first track pitch is
greater than the second track pitch.

23. The method of claim 22, wherein:

all or the portion of the lead-in area having the first track pitch
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.

24. The method of any one of claims 21 {0 23, wherein a ratio
of fracking error signals detected in area having the first track pitch to
tracking error signals detected in areas having the second track pitch is
1.5 or more.

. 25. The method of any one of claims 21 to 23, wherein a ratio
of differential phase tracking error signals detected in area 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.
11



