APPARATUS FOR REPRODUCI NG DATA FROM OPTI CAL | NFORVMATI ON STORAGE

MEDI UM Techni cal Field The present invention relates to an
optical information storage nedium and nore particularly, to an
optical information storage nediumin which a track pitch in all or a
portion of a lead-in area is different froma track pitch in

remai ning areas of the_optical informtion storage ium th he
el abi 1Tty of rAnPABETORSOTREPROGIUGING BhtA BROM aPEGAl NERRIAH
mediumrel ated i i gf be inproved. Background Art

Optical discs are generally used as information storage nedi a of
optical pickup devices, which record informati on on and/ or reproduce

information fromthe optical discs wi thout contacting the opti cal
di scs. Optical digmsicar®elg¢! assified as either conpact discs (CDs) or

digital versatile discs (DV according to their .inf i
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of an opti cal sp%ri\%gused on an optical disc. To reduce the size of
t

the optical spot, e wavel ength of a laser light source should be
shortened or a nunerical aperture (NA) of an objective |l ens should be

i ncreased. Furt hggakaldi@dlaack pitch of the optical disc should be
reduced. The tra_k_g—t'c prich refers to a m ni mum di stance neasured_ from a

central line of one {FRYEX disgs aregenerally usgdgs igiormagiopdgioraesmedin gék .

FIG 1 illustratgsichifickbdueitss, @hieh récofPinfrmbdic et addi@préfdiiick0. The
DVD- ROM 110 |ncl,uF|q%_?1 a user ais
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t he CDs and DVDs further include 650MB CD-Rs, CD-RWs, 4.7GB

DVD+RWSs, 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 opfical 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.



| ead-in area 100, the user data area 105, and the |ead-out area 110.
The track pitch tends to be reduced when increasing the recording
capacity. However, since an optical spot focused on a track may reach
an adjacent track, the possibility that cross-talk will occur becones
high as the track pitch is reduced. If cross-tal k occurs, an abnornma
reproduction signal is output. Thus, as the track pitch is reduced,
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the recording capacity of a storage medium and the importance of data.

Disclosure of the [nvention

The present invention provides an optical information storage
medium in which a track pitch in an area in which is recorded important
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
informatioh 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

hetween the lead-in and lead-out areas and in which user data is
2



It is preferable, but not required, that the first track pitch is
greater than the second track pitch in the remaining area of the
optical 'information storage nedi um According to an aspect of
the invention, the lead-in area includes an area in which optical
informati on storage nediumrelated information is recorded and an
area in which copy protection I nformation is recorded. It is
preferable, but not QU|red that the first trackgﬁjlch I n at | east

one of the ar ea§e‘Eﬁrd?Ch herg RS are Tqimed In firshiracks of theflead-PRPe% econd track
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Accordlng {o an aspect of the invention, the lead-in area includes
an area in which optical information storage medium-related information
is recorded and an area in which copy protection information is
recorded.

It is preferable, but not required, that the first track pitch in at
least one of the areas of the lead-in area is greater than the second
track pitch in the remaining area of the optical information storage
medium,

It is preferable, but not required, that a ratio of tracking error
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 sfructure 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. 3A illustrates a phase tracking error signal (a differential
phase detect (DPD) signal) when a frack pitch is 0.32pm.

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

FIG. 4 is a block diagram of a recording and/or reproducing
apparatus according to an embodiment of the present invention.



FIG 4 is a block diagramof a recording and/or reproduci ng apparat us
according to an enbodi ment of the present invention. Best node for
carryino out the Invention Referring to FIG 2, an optica

i nformati on storage nedi um 1000 according to an enbodi ment of the
present invention includes a user data area 15, a lead-in area 10
which is formed inside the user data area 15, and a | ead-out area 20

which is fornmed Qutside. the user cl ta area 15 and the lead-in area
10. A first trac&%ﬂl‘—’gﬁfﬁﬁw&’t—ge—EMn of the lead-in area 10 is
different from a sec@efbringaoFIQi2, ah optival iafoknationGteragamedilint f0800pt i cal
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contains inf orrra |on on t et her
t he medi um 1000 arsamofrﬂm:mrtua!bmferrmt@o stomgetreedwméoa@mcudmg thae yssad-onl y

di sc), informatigg oy %&oﬂt‘%ﬂ@ﬂ 5)5 recordi ng |layers, information on

t he recording speed nformation on the size of the optical
i nformation stor age W@%Iiea%lfl@%wm@@)% areas in whigh [sqegarddder abl e, but

not required, oﬁaﬁtﬁﬁﬁl‘fn FHde‘cﬁ‘lcfth fAdm {mlcé?ﬂﬁorﬁ{atléﬁﬁoﬁgﬁas 10a and

10b is the flrst rack h which I's greater he second track
pitch in the rerfB8ding E@?S@iﬁ'@dmwwt&?@d@'m%ﬁﬂ infepgatien j g

under st ood t hat s?éid?é medigh- bmlﬁﬁﬂhatloﬂf@ﬁlaﬁklr%rdiéh th%PéaOfbéChhdJn from
the optical infor ion stora%e medi um_ 1 e recorded, and the

track pitch in t398Y Brtacian infrdation. which 'sli?cﬂ@?d i:}ba'?%éo’h 8¢ opticat k

pitch which is gﬁf@ﬁﬁzﬁfon%fb@é‘gdrh@dlﬁrﬂﬁﬂéfédﬁrﬁfaﬁﬁﬁat@hb@rhanh@ irffdi@hati®®i ni ng
areas of the opt

I ormati on ra

bt cal i nf or mat oAb RS MBI HEL A UIRGeT B ERSLM MRt of the
present i nventi aBcdréatiedide, wWrterondeidiscabr & rdadromnBt disy), lﬁfbﬂﬁz&@ﬁ ommb um
The pits are forne eg\er%(ovl\,/gergainltn%%gad-itﬁ aéea H er data
area 15, and thd"REHOJGOTPEYSE MR g?fl@’ P& 9964"?1%%3‘33 ubstrate
i n advance when infaemudtao bothengzd diche eptitabinfoymativacstbragantneditimt 1080 opt i cal
i nformation storaigg) medi um 1000. |If data is

{ .

It is preferable, but not required, that a track pitch in at least one

of the areas 10a and 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 understoad that additional important information in reproduction

from the optical infarmation 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 opticat 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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recorded as the pits, the pits can be fornmed in the lead-in area 10
and the user data area 15 wi thout stopping a process of formng the
pits. Thus, a process of manufacturing an optical infornmation storage
medi um can be sinplified and the tine required for perform ng the
process can be reduced. One nethod of performng a tracking
operation using the pits is a differential phase detect (DPD) nethod.
For exanple, the DPD nethod . is used tgo realize a trqa} ck gervo

dependi ng on the’eﬁﬂ@%a‘s‘mefﬁ‘tsdf‘eﬁﬁs AR hedqrmed i the Igadrinaaea Al anduar t er

phot odet ect or . Tine u@afaaf@érbadslvﬁthmlstoapmg\upromd of foaingitihd pisot be
descri bed in det her ei n. ccorg}?@ﬂgto t when track

pe DFD ngt hcid]_z

pi tches on the o LlscaPFQCﬁ?%? e PRGRUIGRL I UMALPLS Y@ er ent , an
out put tracki ng smedion cah@salmsplifisdiahd ths tichelréquied forederfplming tHer acki ng
error signals) are di ffe%ent F@r exanple, FIG 3A illustrates a DPD
signal when the YPEE BPPEREIYS*d. 32pm and FIG 3B illustrates a DPD
si gnal when the traclOneirethod of p@rféding a Hecldng opeeationhusingdinepits is a

< gnal (2 oPo s e Hhoe S At oEr Y oBrMIETR BERT 10,0

I n contrast, themefimpd :stusdétcm‘eatlzteeamS@r\gmpemmngmmermake phitoh of
0. 35pm was about t agﬁm e Wnen
the track pitch ?rﬁoq’i Iﬁﬁ%%sreggge ttb{lﬂtr%ioo%ge Hpne-@:)t F?g{r%p I'tude of

t he DPD si gnal vwhmlikh@wrt.naadml:plmlbmptlbsdgmible@rn depajl e@inbe seen in
Fes. 3A and 38, ﬂécoFd“r?gtBrﬂgengﬁ'rﬁéiﬁb %Eﬁﬁé :tch&e%rg{mdhéﬁi'e of the

DPD signal is increased | t ude signal is
i ncreased, an er'ﬂ@immfﬂgﬁgméﬂﬁm@r%ﬁ@?feﬂé an eyl seckingRIr  he

reproduction ef fg@a@mcrﬁ&gdd.ﬁ&bh@pbmsuraamﬁg bﬁ&feﬁ@fﬁ% @?e diff@eftt ack

pitch increased. i ng sifulatjions, it was
found that, \/\henFQfWéa'PP'&chJGp?‘N:'HS“‘ﬁieﬁ%DFHé‘%‘Fb‘&h%HeHPC'f PiEhds ea 10b

is land the traC{ksmrﬁthdHralssmrb@rafe.%@mma@narvﬂ@at@étrmqmems cal
i nformation storage mediumis LI, it is preferable, required,

that & ratio of GogHRoRISHR Wendhe s Eprodlacn veE QP Bhase
tracking er(r]I o[) sargpidlde dfa magétltr?xfmﬁtgiwro?ag@a (@ngfwﬁnaﬁ% the tﬂacg or Imore
as expresse Yy € a se or I I gna
1.5 Tracki ng Er r%ﬁH @ﬁgh'm was about 1 ‘W) LE&PPE%?I ‘ﬁﬁ?B’PﬁEE §t orage
medi um accor di ngDPD sign‘aldndthmrsca piadh dﬂmesapmasmmmaenm Ofhus athe be

Focor di ng sur f acEptids BRI sefe R TR el B B RateEn T
storage nmedi um hatmubl.p8 timas theyanaflitude b thei DRD signdlades the tackipitack pitch
Dt or 2 por el 3 Bk doffiPACR AR Y0 Tas e R LY ©f

recordi ng surfacés can be greater {han t e track

remai ni ng area oficreassd, thbardeatlpb@fﬂnlelDF&D sx@nalmmrdas&gi sésfheces.
Accordingly, the,

whi ch i nport ant ﬁél%&ﬁ%ﬁﬁlﬁ%% g%lgé’@‘b}g%‘ecpfagk;%rr%%t@%}nb%ﬁfﬁfe‘ﬁ@%e track
pitch in the reriaifmfﬁ‘g‘-‘darElaJ&afhetrhﬁl’Odmtlpo&ﬁcknﬁmnﬂdﬁllﬁhﬂﬂbﬂ@r age nedi um
so that the repr,%%&ggﬂ{ee{ écﬁ?héﬂ :B¥re9§edt he inportant information can
be increased ecifically so limted, it is

under st ood that the ﬁﬁwﬁllnﬁtquﬁrwﬁpég@u suihwes founddhalgwherge cp- Rs,

CD- RV§, DVD- RV, a6 in thiYredWha o?&evﬁéé 1@§.srr@esa 1Rk §htkieTp hi gh
definition DVDs, such as Blu-ray discs and Advanced Optical Discs

(AODs) . Furt her,inithe regiaiingareas@idne erficalirigristion steragemagiimieti im need
not include | eacts brefarasle Aut heBdq@ikd, BEEAfatio 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:



FIG 4 is a block diagramof a recording and/or reproduci ng apparat us
according to an enbodi nent of the present invention. Referring to
FIG 4, the recording apparatus includes a recording/reading unit
1001, a controller 1002, and a nenory 1003. The recordi ng/reading
unit 1001 records data on a disc 1000, which is an enbodi nent of an
i nformation storage nmedi um 1000 of the present invention, and reads
the data fromthe disc 1000. The controller 1002 records and
reproduces data from tracks Fravking BrrarsSignaky. ,s%q -ﬂd track pi t(ﬂ]
according to the present inwg@%hgggﬁ%ﬁgﬁm&gnt ove in relation to
FI Gs. 2 through 38. Wil e requfred™i n all aspects, it is
understood that the controller 1002 can be conputer inplenenting the

hod i dabl
Teci am - The comput er TR pPia R R SRS BRalmiREBE e PR LS e or
can be a gener aleumodswlts oflthe preperténveotiputaarbemapplgdigramxnticalo per f orm
the net hod. li':fﬁ rHatl ggtotr%q%%?dlﬁm'hﬁw\iggﬁé 5 B8R rﬁ&@ Pg'sﬁ'rfé?{elgerlnt o

achi eve a record verar dozen g|
recor di ng/ r eadi rcghejmwdﬂﬁm'ﬂe Qﬂbgﬂilmfﬂmﬂﬁ@détoaagedmﬁ E%ﬁ@il-ﬁa'lthﬂfgh
numeri cal apert UL hkpe ik, tio iR i SFGHALAIRA IS 104 Rliagbu es of

data on the dis such units 1 nclude, but are not
linited to, thoseechefthe plusalbiofireemidingayéacengembe sratepthanihei@fhavi ng

nunerical apert usieg ifohe ferfaming Q@%%fuaéﬁ&m@ammy%tfécwcﬁrtg sBHucésay

di scs, and/or those units conpatible wth AdvanCed %IC Di scs

( AOD) . V\hlA‘-‘éOEdH‘@'VpW&éréﬁ'E pisivR AredienRhedeadin 3&a iphicky | v shown

and described wi Boﬁﬁﬁﬁﬁ&ﬂ@ﬁom@rmﬁmeﬂ?&wtmm tidoR pRN in i t
wi || be understood by those of ordinar in th rt t & vari ous

changes in for miBRERNeRIRIRg pea QRINEIAPDR) ¢ °’PWE?%?1FI’&\3F M#RPE ting

fromthe spirit tﬁ@ﬁbpﬁ@d@@ﬁbrﬂb}uéﬂﬂwmﬁémmoruaﬁmmotmmna;sn@ef| ned by the
foll owi ng claing and ﬁqw val ents thereof. Industrial Applicability

As described abdU¥€%33%{- an optical information storage nmedi um
according to the pr eB\.&ﬂé notrepedificaip solithited, itds Underdtedd thatthe ar ea, such

as an optical inf IIO storage nediumrel i tion area or
a copy protecti dﬂof"ﬂ‘ ?Q?H“%‘ﬂ%‘a"af" mdsg'ﬁ’ﬁ%r gg)oé% whi ch

i mpor t ant i nf or reND-GWs, Q\ADemmd,dHVDHéWgrwweraStMQQrMatbndmgh pitch in
t he remai ni ng a S...Of m Thus,
reliable reprod P'B?\n B&B?'hg'g ﬁ%@lﬁut or rr(g\fa?%%& @gﬁcagggg%hl eved

wi t hout det eri or{aDDsy &usheyibis uﬂde‘stood@lejsblmaﬂdn starage medigmbet ween
adj acent tracks (i apnFGRS RUMG LRioriad iR oleBeOT tant i nformation.

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 recordingfreading 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 fo the p_re'sent 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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CLAIMS What is clainmed is: 1. An optical information storage nedi um

conprising: a lead-in area; a |ead-out area; and a user data
area formed between the |ead-in and | ead-out areas and in which user
data is recorded, wherein a first track pitch between adjacent

tracks in a portion of the lead-in area is different froma second
track pitch between adjacent tracks in the remaining portion of the

| ead-i n area. 2. The optical information storage nmedium of
claim1, wherei FOPRUEtef progran P’éﬁﬂge‘ﬁpﬁ @IPoMBUISE Bapahle m hg.lhgecond
track pitch. computer can be implemented as a chip having firmware, or can be a

general or special purpose computer programmable to perform the
method.

in addition, it is understood that, in order to achieve a recording
capacity of several dozen gigabytes, the recording/reading unit 1001
could include a low wavelength, high numerical aperture type unit
usable to record dozens of gigabytes of data on the disc 1000.
Examples of such units include, but are not limited to, those units using
light wavelengths of 405 nm and having numerical apertures of 0.85,
those units compatible with Blu-ray discs, and/or those units compatible
with Advanced Optical Discs (AOD).

While the present invention has been particularly shown and
described with reference to exemplary embodiments thereof, it will be
understood by those of ordinary skill in the art that various changes in
form and details may be made therein without departing from the spirit
and scope of the present invention as defined by the following claims

and equivalents thereof.

Industrial Applicability
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.



3. The optical information storage nmediumof claim2, wherein the

| ead-in area conprises a first subarea in which optical information
storage nediumrel ated information is recorded. 4. The opti cal

i nformation storage nedium of claim3, wherein a ratio of tracking
error signals detected in the at |east one of the first and second
subareas having the first track pitch to tracking error signals
detectQﬂ_ qQreas havi ng the second track pitch is 1.5 or nore.

5. The ©0p |caI information storage nediumof claim4, wherein a ratio
of dif nt i ase tracking error signals detected in the at |east
one ofEﬁﬁ%'§FﬁyP%§Hﬁ second subareas having the first track pitch to
differential phase tracking error signals detected in the areas
havi ng the second track pitch is 1.5 or nore. 6. The optica

i nformation %ﬁﬁ ' .l ead-in area
conpri ses a??@; e%tﬁ;nmﬂkﬁggoéﬁg\ygﬁ m’ﬂ’”% ‘i on storage
nedlun}relaue@adnhareailon is recorded and a second subarea in which
copy protectlon informatiop is recorded, wherein a track pitch in at
| east one of? ERE-QYtALEa dﬂﬁpsecond subareas is the first track pitch
whi ch s Or Qabgdr dA1aMrbR%omRPBehvidehtinenlbhd!in and lead-but ARsoHd FAkhich
informati on storage nediumof claim®6, wherein a ratio of tracking
error sisgndéta ideeewded, in the at | east one of the first and second
subareas having the first track pitch to tracking error signals
detected invwﬁ% U eas havi ng the second track pitch is 1.5 or nore.

8. The opti Gafirst ifaekEitchoPeticehcddad@sti tvaekef inCa Pomidn olied Riad-nherea is
optical information storage medium has nore than one recordi ng

sur f acdifferent from a sgcaph Hiask witch bedweer adiacant fiaskein tha EMpiNKg portion
respectmc{rpe %quﬂtalrgéﬂ information storage nediumthat conprises a
| ead-in

2. The optical information storage medium of claim 1, wherein the first track

pitch is greater than the second track pitch.

3. The optical information storage medium of claim 2, wherein the lead-in area
comprises a first subarea in which optical information storage medium-related

information is recorded.

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.



a |l ead-out area and a user data area, the apparatus conprising:

an optical unit to read first data fromfirst tracks in a first area
of the lead-in area, and to read second data from second tracks in
the remaining area of the lead-in area; and a controller to control
the optical unit to read data fromthe user data area, wherein:

adj acent pai s, 0 o 1 ve,.a first. pit | ~hal
of the seeahd e arieef HlbdidL B8 eicho, draPin L P g e
10. Theogiprest asfiet @ikzirenSin Whidteigptichp ifformbticiat stocxyep mediam-related
informati on used by the controller in reproduction of the second kK |
dat a. information is recorded and a second subarea in which copy protection information is
recorded, wherein a track pitch in at least one of the first and second subareas is the

first track pitch which is greater than the second track pitch.

7. The optical information storage medium of claim 6, 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 the areas having the

second track pitch is 1.5 or more.

8. The optical information storage medium of claim 1, wherein the optical

information storage medium has more than one recording surface.

9. An apparatus to optically transfer data with respect to an optical information

storage medium that comprises

a lead-in area,

a lead-out area and

a user data area, the apparatus comprising:

an optical unit to read first data from first tracks in a first area of the lead-in
area, and to read second data from second tracks in the remaining area of the lead-
in area; and

a controller to control the optical unit to read data from the user data area,

wherein:

adjacent pairs of the first tracks have a first pitch,

adjacent pairs of the second tracks have a second pitch other than the first

pitch.

10. The apparatus of claim 9, wherein the first data comprises information used

by the controller in reproduction of the second data.



11. The apparatus of claim9, wherein: the controller uses a
differential signal to performtracking when transferring the first
and/ or second data with respect to the optical infornmation storage
medi um a first differential signal detected fromthe first
data recorded in the first tracks is other than a second differential

si gnal det egit f ecorded in the second tracks.
12. The apggfgﬂﬁsépggr%}gi%%@ﬂ%gﬁ%ﬁh he | ead-in area conprises a
first subar eheiconiollehuses iacdifferential sigiiabto perforay dravkiiguwheal tearederring
informatign i s recorded. .. 13. The apparatus of claim12, whegrein
e di 40E RESt 2nglpTSacoPisata Wit SRapectds i DPUSEl i ToRBaton sovass B CBt
the type of 4 bt ) FBn | 01 cBRAM inihE fRATRRK
of recordi ngé P{f@@i@réﬁ?'o%ﬁ%a??%?@ out atHrge@%Fglé{r?gﬁgpee ,Inang S
i nf or g otherdban a secahidsdiffsrerdial signal deétectefhroopthecsdcand dataerecorded in
st or age,_nedi urag_f claim7, wherein a ratio of differential phase
tracki Mg 8PP YRR s detected in the at |east 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 i s 1.®.ofhemapparatus of claim 9, wherein the lead-in area comprises a first

subarea in which optical information storage medium-related information is recorded.

13. The apparatus of claim 12, wherein the disk related information comprises
at least one information about the type of information storage medium, information
about the number of recording layers, information about a recording speed, and

information abut the disk size.

14. The optical information storage medium of claim 7, 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.
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