OPTI CAL | NFORVATI ON STORAGE MEDI UM Techni cal Field The present

I nvention relates to a read-only optical information storage nedi um

I nformati on recordi ng/and reproduci ng net hods, and a

recordi ng/ reproduci ng apparatus and nore particularly, to an opti cal

i nformati on storage nmedium having a plurality of areas in which data
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f or mat s‘”g?f”k"?(gw%? a%%'n?mdi a have to be devel oped so that the new
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invention will be se
with one another, rendering them economical and convenient to use. Attempts to

standardize storage media that are not standardized have been made. In particular, the
formats of new storage media have to be developed so that the new storage media are
compatible with or consistent with existing storage media.

As shown in FIG. 1, a conventional read-only optical disc includes a burst cutting
area (BCA) 10, a lead-in area 20, a user data area 30, and a lead-out area 40. Information
such as a serial number of the conventional read-only optical disc is recorded as a bar
code in the BCA 10, and conventional read-only disc-related information is recorded in the
lead-in area 20.

Disclosure of the Invention

The present invention provides an optical information storage medium which can
maintain consistency with other types of optical information storage media and prescribe a
recording pattern or recording modulation method so as to improve compatibility with a

drive.



forth in part in the description which follows and, in part, wll be
obvious fromthe description, or may be | earned by practice of the
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wobble, a specific pit wobble, and a random pit wobble. The user data area may include a
plurality of basic recording units, and run-ins and run-outs that are respectively located
before and after the basic recording units. |

According to another aspect of the present invention, there is provided a read-only
optical information storage medium including a plurality of areas in which data is recorded
in the form of pits. The pits in at least one of the plurality of areas are formed by a
recording modulation method different from a recording modulation method used to form
the pits others of the plurality of areas. .

The plurality of areas may include a burst cutting area, a lead-in area, a user data
area, and a lead-out area. A recording modulation method used in the burst cutting area
may be different from a recording modulation method used in at [east one of the lead-in

area and the user data area. The recording modulation method used in the burst cutting
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the pl ngthpgy ggcordipg a read-only optical information storage medium including:
recording data in one of a plurality of areas using one a first pit pattern and a first recording
modulation method, the first pit pattern and a first recording modulation method prescribed
by the medium; and recording data in at least one of the other of the plurality of areas
using one of a second pit pattern and a second recording modulation method. Only the
second pit pattern is used to record data in the at least one of the other of the plurality of
areas when the first pit pattern is used to record data in the one of the plurality of areas.
Only the second modulation method is used to record data in the at least one of the other
of the plurality of areas when the first modulation method is used to record data in the one
of the plurality of areas.

According to an aspect of the present invention, there is provided a recording

apparatus for use with a read-only optical information storage medium having a piurality of

areas, including: a recording unit which records data on the plurality of areas; and a
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Only the second nodul ation nethod is used to record data in the at
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According to another aspect of the present invention, there is provided a recording

and reproducing apparatus for use with a read-only optical information storage medium
havihg a plurality of areas, including: a recording and reading unit which records data in
and reads data from the plurality of areas; and a controller which controls the recording
and reading unit to record data in the form of pits in at least one of the plurality of areas
according to a first modulation method, controls the recording and reading unit to record
data in the form of pits in the others of the plurality of areas according to a second
modulation method different from the first modulation method, and controls the recording

and reading unit to reproduce data of at least one of the first modulation.



Accordi ng to anot her aspect of the present invention, there is

provi ded a recording and reproducing apparatus for use with a
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optical information storage medium shown in FIG. 6;

FIG. 10 is a schematic iflustration of a recording/reproducing apparatus according to
an embodiment of the present invention; and

FIG. 11 is a block diagram of a recording/reproducing system according to an
embodiment of the present invention.

Best mode for carrying oui the Invention

Reference will now be made in detail to embodiments of the present invention,
examples of which are illustrated in the accompanying drawings, wherein like reference
numerals refer to the like elements throughout. The embodiments are described below to
explain the present invention by referring to the figures.

An optical information storage medium according to an embodiment of the present
invention is a read-only optical information storage medium. The optical information
storage medium is divided into a plurality of areas according to function or use purpose. A

recording modulation method or a recording pattern used in a portion of the plurality of



FIG 11 is a block diagram of a recording/reproduci ng system
according to an enbodi nent of the present invention. Best node for
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enbodi BIA 10f thehead-in area 20, the user data area 30, and the lead-out area 40 are different.
The different patterns of the pits formed in the BCA 10, the lead-in area 20, the user
data area 30, and the lead-out area 40 will be described. For example, the pattern of pits
formed in the BCA 10 may be different from the patterns of pits formed in the lead-in area
20, the user data area 30, and the lead-out area 40. Here, the pattern of the pits formed in
the BCA 10 may be a straight pit row or a pit wobble. A straight pit row has pits arranged
in a straight row and a pit wobble has pits arranged in a waveform. 7
The pattern of the straight pit row and the pit wobble may be a single pattern, a
specific pattern, or a random pattern. The single pattern refers to a pattern in which pits of
tength nT are arranged at regular intervals. Here, n denotes a natural number and T
denotes the minimum pit length. For example, as shown in FIG. 2A, the single pattern of
the straight pit row refers to pits of the same length arranged in a straight row. As shown
in FIG. 2B, the single pattern of the pit wobble refers to pits of the same length arranged in

a waveform.



present invention, patterns of pits fornmed in or recordi ng nodul ation
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FIG 2B, the single pattern of the pit wobble refers to pits of the

sane Iéﬁ@?‘ﬁ“arranged in a waveform 6 The specific pattern indicates
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FI G 2farea g8 argrifiewsepdatearaa 8. Hiseshomn indil 8B pitsanay be fg‘rmg:l lofthe
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in one single, spe om pa terns 0 rag
pit rcMaigmdiitrbes i ti'@l Iead-&;pama‘?.@:amamb mmdiam pmat:m n&s ahomlaeemmple as

that. uSERMINFRE MoPiEgnR bR b TR SPELP SRS T AEARGHT B the

area 3BCANOdetdir meaan@dm\fyattem &1 the pRAvohiblé f m@qeédlrrrmlaezo ahd e user

single cP ?etl greéansg f Int ;?aertl(':stflsrnfjl I|ngthe case of the random pattern of the pit wobble, as shown
in FIG. 3D, an amplitude of pit wobbles may gradually decrease or increase.

Here, a tracking servo for read-only data is generally performed according to a
differential phase detect (DPD) method. The DPD method is known, and thus a detailed
description thereof is omitted. If read-only data is recorded in the single pattern, a DPD
signal is not detected. Thus, in this case, the DPD method cannot be used. However, in
the present embodiment, information recorded in the BCA is read using only a focusing
servo. Therefore, the DPD method does not affect the BCA 10. In other words, as shown
in FIGS. 3A, 3C, and 3D, although pits are formed in the single pattern in the BCA 10, it is
not necessary to use the tracking servo. As a result, data is readable from the lead-in area
20, the user data area 30, and*the lead-out area 40, but not the BCA 10, using the DPD

method.



pit rows in the BCA 10, and in the random pattern of the straight pit
rows in the lead-in area 20 and the user data area 30. As shown in
FIG 3B, pits may be forned in the specific pattern of the straight

it rows i n A
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strai ghindithk useMdAta drBs 3BGNI hBw BEEkgiAinkie random pattern of the pit
wobble in the lead-in area 20 or the user data area 30. Here, if pits

are formed A fecording mndeiatioataethad used e trBdACAJ 0 is BeRldatd, &) masiulatie

. t t .. .
e en ety 10 BB i 08,68 B SRR AL ORI ARG,
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Al t er ndb¢ PERSE © QW‘PQW?F’@S net change within ﬁd?"%?ﬁ?é’"ﬁ”ﬁdﬂ%‘ogfeé‘lm c
pat t er Raffe 907 %s read. When the phase of the groove wobble changes within the

predetermined period P, a bit value “1” is read. In other words, the bi-phase modulation
method is a method of recording data depending on whether a signal varies within a given
period, e.g., depending on whether the phase of a signal changes within a given period.
Here, modulation of the phase of a groove wobble has been described, but various
patterns may be modulated.

As shown in FIG. 5B, if a pit does not change within a given period P, a bit of value
“0"(or "1") is read, and if the pit changes within the given period P, a bit of value “1” (or “0”)
isread. In other words, if a pit is formed everywhere within the given period P, a bit of
value “0” (or “1") is read, and if a pit and a space are formed within the given period P, a bit

of value “1” (or “0") is read.



straight pit rowin the BCA 10, in the random pattern of the pit

wobble in the lead-in area 20, and in the randompattern of the
straight pit rowin the user data area 30. Different recordi ng
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mar k | en I mu
%f( pitch o?the pits formed in fheplead -in area 20 and/or the user data area 30.

An optical information storage medium according to another embodiment of the

present invention is divided into a plurality of areas according to function or use. A pit
pattern or a recording modulation method used in a portion of the plurality of areas is
different from pit patterns or recording modulation methods used in the remaining portion
of the plurality of areas.

For example, the lead-in area 20 may be divided into a plurality of sub-areas. In
other words, as shown in FIG.6, when the lead-in area 20 is divided into a first area 20a
and a second area 20b, pits may be formed in different pit patterns or according to
different modulation methods in the first area 20a and the second area 20b. Pits are
formed in the single, specific, or random pattern of the straight pit rows, or the single,
specific, or random pattern of the pit wobbles in the first area 20a. Pits are formed in a
pattern different from that in the first area 20a, in the second area 20b.

9



| ength. Thus, in the RLL (1, 7) nodul ation nmethod, data is recorded
as marks and spaces of length 2T to 8T. As described in the above
exanpl e, the recordi ng nodul ati on nethod used in the BCA 10 is
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of the pit wobbleS in the first area 20a. Pits are formed in a

pat t er risgHfin Heesib-areemnaaipbe dlffermt frqnn aipitpatigrroaed imthefRCA 46 ondhealead-in
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AL S e ABRRER o B o PhETe B S, e, spest i e

random pat t eng@ar@fhikh®hef idatd BhtecHided i9We ideridata SRSBWI(shORA IRPNG.6), as
shown in FIG. 9, the data is recorded in each of basic recording units 33. Run-ins 31 and
run-outs 35 are located before and after the basic recording units 33. Here, the basic
recording units 33 may be physical clusters, sectors, ECC blocks, frames, or the like. The
run-ins 31 and the run-outs 35 are for accurately recording and/or reproducing data in the
basic recording units 33. In other words, if data is recorded in the run-ins 31 or the run-
outs 35 in slightly the wrong position, the run-ins 31 and the run-outs 35 corrects the error
so that data is effectively recorded and/or reproduced.

Pits are formable in the run-ins 31 and the run-outs 35 in the same pitrpattern as
that used in the user data area 30. For example, when pits are formed in the random
pattern of the straight pit row or the random pattern of the pit wobble in the user data area
30, pits are also formed in the random pattern of the straight pit row or the random pattern

of the pit wobble in the run-ins 31 and the run-outs 35. As an example of the random
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Furthernore, the pit pattern used in the first area 20a or the second
area 20b may be different fromthe pit patterns used in the BCA 10
and the user data area 30. For exanple, as shown in FIG 8A pits
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are f odimitingexamples, 2 G phg D3D.and the run-outs 35 in the same pit

pattern as r
pits are forfrﬂejéglefzﬁ'%?%e{}érég Hg;eul‘ﬂts‘?('i(% ﬁemegﬁq&n%go 'ng@ﬁ?fgp. Cg'r-dolwgﬁdt he
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shown in FIG its may be recorded as " t he run-

ins 31
t he basﬁt@'aﬂﬁé‘ﬂﬁdﬂ"ﬁg?'% 2hd agjectivg [@TPFBW%IFPT&EPPE“"Séhe beams reflected from the
beam splitter 102.

The recording/reading unit 10 further includes a photodiode 105 for detecting
recorded information and an error from the beams reflected from the optical storage
medium.

Referring to FIG. 11, there is shown a block diagram of a recording/reproducing
system according to an embodiment of the present invention. The apparatus includes a
recording/reading unit 10 and a controller 20. The recording/reading unit 10 writes data fo
and/or reproduces data from a write once recording medium 30 that is an information

storage medium.

Industrial Applicability
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In the nmeantime, pits may be fornmed in the run-ins 31 and the

run-outs 35 in a different pit pattern fromthe user data area 30.
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etecti recorded information and an error. fromthe. .reflecte
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shown  a;dabadk wihi@tis ¥BXiREd By HIRS BaFhS 8hd BRCEHIGAI8ntsSySt em according to
an enbodi ment of the present invention. The apparatus includes a
recording/reading unit 10 and a controller 20. The recordi ng/reading
unit 10 wites data to and/or reproduces data froma wite once

recording medium 30 that is an information storage medi um
I ndustrial Applicability 11
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The present invention is applicable to an optical information storage
medi um having two or nore recording |layers as well as to an optical

i nformati on storage nmedium having a single recording |ayer. In other
words, the present invention is appl sgaig to each recording |ayer of
a nulti-layer optical information storage medium As described above,
an optical information storage nmedi um recording/reproducing mnethod,

and a recordi ng/ r,epr. i 0g. r at according.to the described.
erbodi ment s - ens o EeO i ARiEF PR FlefPpate8af ki R Ryt
gat t er rareas WI@iChrdditeP'g ra@ddd kdtn the fgrrﬁtdﬁfpds,u??@i'ejmm pi€4n atg[@'asﬂ: dhepof the
ata area. . aresult, a reproduction efficiency can i nprove
and- t nPITBIOIRTEat SRl GNCEnEPh BativdhanPLs B0 s o ars Rt 13 BRI 0
I n addjt49n, the optical information storage medi um can maintain
consistency with the format of a recordable optical information
storage nedium Although a few enbodi nents of the present invention

have been shown j ; . i i .S hat L

o the abové desqrtseit S meH iR ERkabe AR bR T st it
by t hossurakiyl dfedleascdrhprisysta bt cotting gesa, PRy atien aRge aiuser thsarea, and a
enbodi r’[egés w t hout departing fromthe principles and spirit of the

i nvent i'8#F-Oth®@scope of which is defined by the claims and their

equi valents. 12 CLAIMS 1. Aread-only optical information storage
medi um conpri si nq_ a plurality of areas in which data is recorded in

t he form of Jpit s, Thaeadonlvomdicpl informatign starage mediura of claim 2pwhetdin ay
of are . i t, P . i r I )

the pi CPUPrTsP Y TolnbA T 5 oyl P S158, 1 oB BB ort Bier) Dy iciBhfa I
medi umledstanaiohtlie leskldn a@irea ahe thepliseralats yrea. ar eas conprises a burst
cutting area, a lead-in area, a user data area, and a |ead-out area.
3. The read-only optical information storage nmediumof claim2,

wherein a pattemhebadohfy dAicEEIffdrmalibe sRItagE nfedivnh B CRIA B, Wherein the
different froma pattern of pits formed in at |east one of the

| ead- i rPafieEnoiihe ritsdonmed indhe Sussteatting aren és preaf afirsy sipight pit row and a first
I nror "gir.m mé,oérﬂcgfﬁgﬁﬂte%ﬁhﬁﬁ.@'f&n%d haneid fohgeorfitfﬁ)(-ﬁg{etaaflﬂ aPé%%H&F;me

pits formed 1nt g area 1s one o stralg _
row andiser flatasareajis onewbblsecorthstraipkt patavethat &f differenpfrom the fing dtriaighé pit

| east 8 acHd é Qgcoln%aﬁjlf WObBIE$Rat?s %if?errlgnt from the first pit wobble.

5. The read-only optical information storage medium of claim 4, wherein each
of the first straight pit row and the second straight pit row has pits formed in one of a single

straight pit pattern, a specific straight pit pattern, or a random straight pit pattern.

6. The read-only optical information storage medium of claim 4 or 5, wherein
each of the first pit wobble and the second pit wobble is one of a single pit wobble pattern,

a specific pit wobble pattern, or a random pit wobble pattern.

7. The read-only optical infermation storage medium of any one of claims 2, 3,
4, 5, and 6, wherein at least one of the burst cutting area, the lead-in area, the user data
area, and the lead-out area is divided into a plurality of sub-areas in each of which pits are
formed in different pit patterns.
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user data area is one of a second straight pit rowthat is di f f er ent
fromthe first straight pit row and a second pit wobble that is
different fromthe first pit wobble. 5. The read-only optical

| nf o mat { on g5t or 468 ERAIbH Bl RicMndioHBEFAIOERRR oPhanh?, bhbin e

straight pit row and strarght pirt row has pit or ne
one of leagimaes compriseglfitstgind qeaomréareae:ap@em forroed i thieghst grea in one of a

ot or natirEhtrebr AL B ah Dl s P € paort, ald Bith SRE B Bl fona
first préaimobdmg ef afslirthhstraigietgitchaictn aod bl fourtts pRaebble patirngl e pit

wobbl e pattern, a specific pit wobble pattern, or a random pit
wobbl e pattern. 7. The read-only optical information storage nedi um

of any one @f cl ahB%eZd-odly o éﬂcaﬁnfo(f‘ﬁx@tl@n sthSgE adRim beaaim Qnﬁhénfelﬁ B85ch
burst cutting area, the | éad-in area, the user data area, and

| ead- o thg ﬁwrdueéramhhpd@@ttem andcths! foieth |strylgbt pi§ pbtiemnda one of am@strwght
whi ch t ff I read-only
opt i cafyltpsaf[%gr‘r?fa %Fgé;lrﬁdwéq pnteogt% EP' E?al §{£\&I%'ﬂ‘g? ﬁp?t#?ﬁ | ead-in
area conpri ses first and second areas, pits are forned in the first
area in one third straight attern and a third

pattern, and pi tghﬁfﬁa‘ijBP’H&Pt' "Fﬁ’émég%ﬁ@ra%ﬁ"@& djymn ghelai ";QDM’?‘PFP'”
strai ghdacRidf tRAhIAPR AE8bI& ahahé fbd?l!htpd’wgl%l@ |§8ﬁé éfﬂsmgle ﬂ_lt‘@lobble a

read-only optical information storage nediumof claim wherel n each
of t he SPRFifig Piftwakibihtangia ré]cﬁdpﬂbplhwégblet he fourth straight pit pattern
is one of a single straight pit pattern, a specific straight pit
pattern, and a random straight pit pattern. 10. The read-only optical

i nf or mat i on 14t or ape rezadtonin apttical infanmation sWragdmedium ofaghoné of taims 2, 3,

third pit bl e gnd the fourth, wob s gne.of a single pit .
wobbl e 21 4 SRR P eI res iElided % Aauh o HsiesePuing dniferBpt run-ins
read- Oféin)d rARidueaihat BFOFRREEIRRNPI00AREDBRE AHY Sier AN bAEIE rédordingiufis 2,

3, and 4, wherein the user data area includes a plurality of basic

recording units, and run-ins and run-outs that are respectively

| ocat ed bef qpe al‘rﬂe%éfbng%uﬁ hfbrfn?ﬁ&‘i gfo?ﬂ%é‘meﬁ gJ?Clal Q1 \ﬁﬁ&legmh%

optical information stora iumof claim erein

r ecor dibagicunecorsing enitsrare enepdf\phiysiahl diisistse sectoss ECGE blocEs:@rlni foarkss.
and frames. 13. The read-only optical information storage nedi um of
claim1l, wherein a pattern of pits formed in the basic recording
units is iddsticThetreadrondtdptical informiation swragsimediunt beclalm1i Nehaeth a

t he run-
?tem of pits formed in the basic recording units is identical to a pattern of pits formed in

the run-ins and the run-outs.

14.  The read-only optical information storage medium of claim 11, wherein a
pattern of pits formed in the basic recording units is different from a pattern of pits formed

in the run-ins and the run-outs.

156.  Aread-only optical information storage medium comprising a plurality of
areas in which data is recorded in the form of pits, wherein the pits in at least one of the
plurality of areas are formed by a recording modulation method different from a recording
modulation method used to form the pits others of the plurality of areas.

14



14. The read-only optical information storage nediumof claim11,
wherein a pattern of pits formed in the basic recording units is
different froma pattern of pits formed in the run-ins and the
run-outs. 13g A "r‘ﬁ%%%‘-‘opl@tkﬁﬁhfdrﬁ\%ﬁbﬁ%ﬁdr& eI B E’I%ﬁ'ﬁ Y8 whﬁrein the
conprising a plurality o reas 1 n Ich data 1s recorded i n the

f or m ofplyiatity, of wineasetamptigesp brst autting lbeess ta lead-irareahe usgr datal areg, ajfd a
ar eas %gd_BB{ by a recording nodul ation nethod different froma
recordi ng" nodulati on nethod used to formthe pits others of the
plurality of areas. 14 16. The read-only optical information storage

medi um of claim 15, wherejn the  plurality of areas conprises bur st
cutting ared/-a ﬁgsdeﬁtﬁ-oalvqutlca' '{]E’é'f” af éyoé?%%megﬁtﬁ“ QPC]F‘E%&%oW SISy,

17. ThecsSAROMbiuIaRbh ARthoHSEdRithe BuPdt QUARE JFBS i kirfenttrai idbording
wherein a recording nodul ation method used in the burst cutting area

i s di f frepdulatign oeihod:wsaskidiatipastooe bhthedraghin Ama anskideiusendataeaisa. one
of the lead-in area and the user data area. 18. The read-only optical

i nformation storage nedium of claim17, wherein the recording

modul ati on 8t hod'hegedd-onlytdptichLinkirmatitn sttgage aediunhef tlam-1i7pwhersin the

2"bi - pHaSIRSDPaIRBR MathrstiseEbi e BUrSL IRy SR b e TR B user

st or agya@didd s Wnedral RLILEA, KWRRIRIdtioRtmeth8a Bnd aN8-HaskBodMatidn method.
cutting area, the lead-in area, the user data area, and the |ead-out

area is divided into a plurality of sub-areas, and the pits in the

sub-areas ang fo I i ff : i ; i .
read-only o&g i carrﬁ?g?%(?'r?gg’i cgﬂfcél{ @fog@tgt[%gwﬁ#%% g F}g{' %?g%‘maﬁe“r"}quﬁr?"% ﬁte
| ead- i Neast@acwdtips bess clifting tarea dhe EzadFd sedy the @asr, ddtharéa,rasid the dead-out

uses one of the RLL (d, K). dul ation hod,_angd t he bi-phas .
rodul e s Ariel e Pl T BRSPS s Thihd St tsab e foregt using
nodul atdifsrenemhbadiafio®mdihedd i rst area. 21. A read-only optical

i nformation storage nedium conprising: a plurality of recording

| ayers each having a plurality of areas in which data is recorded in

the form of jpits gh@g}%@g@ dBiicBl ihforirtigh s{cﬁiié e of E|*é§n Hb%@ tiY the

of areas are of nt pit pattern t pits formed in others
of t he lgddiiradrienycootprisee disst apg.sesond shb dress, thectinstiameg usesonemfitoe RLb (d, k)

g O IR Ao T b3 HRR ot TR A4 e s RloHa A Yol -
different recording modulation method from the first area.

21. Aread-only optical information storage medium comprising:
a plurality of recording layers each having a plurality of areas in which data is
recorded in the form of pits, wherein the pits in at least one of the plurality of areas are of a

different pit pattern than pits formed in others of the plurality of areas.

22. A method of recording information to a read-only optical information storage
medium having a plurality of areas, comprising:

recording data in at least one of the plurality of areas in the form of pits in a first pit
pattern; and

recording data in others of the plurality of areas in the form of pits in a second pit

pattern different from the first.
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recording data in at |east one of the plurality of areas in the form
of pitsin afirst pit pattern; and recording data in others of the
plurality of areas in the formof pits in a second pit pattern
different fLam t Hielhdifib of Slaff 22 WAefH {HbiBfai] & drdZinclagt & Bk
plurality of areas includes a burst cutting ar€a, a [ead-1n area, a
user daudiirgrarea, atehdanlaseal-aouseralataarezy andladeadonbdreaf cl ai m 23,
wherein a pattern of pits fornmed in the burst cutting area is
different froma pattern of pits forned in at |east one of the

| ead-in ar e@4and TheenetHse bf diaird 231 wherelpa phktermet diedfomhed Inthebafst cutting
wherein the pattern of the pits forned in the burst cutting area |s
one of 8} isr‘g%e@”FEP@rﬁ paitern b ita frrmed in 2 {egst pnqehHiedeadiipaiggeand the
patterne@f gkaeaRhts formed in at |east one of the lead-in area and
the user data area is one of a second straight pit rowthat is
different fromthe first straight pit row and a second pit wobbl e

267 whor ei n28ach 157 TUAR0H BF gir 24, Pk et or HARIEORRE B 'Y
st rai ghiuttiigtareavs bas opa fisstfseralgie pit fowaedef first Sit wabbles and@tt@hpatfirh of the pits

pattern, a specific straight pit pattern, or a randaom strai ght t
patter R?r"ﬁ?s E’*@{ée@%t‘)ﬁ@d’f&?e @PQT'WE% %‘PC? 9ie usgnslalg Areade Aneof arRecend st

pi t wohlaleyrand rﬁ\h}ﬁhaﬁ;@e%ﬂ%r&'fﬁon\fvﬂ%bﬁn%t ét?aigﬁtepiﬂfomﬁ%% Agkeomt bit WeBBlcathat is
pattern, a specific pit wobble pattern, of a randompit wobble

pat t er lifferent frere thefirsdpitafobldley one of claims 23, 24, 25, and 26,
wherein at | east one of the burst cutting area, the lead-in area,

the user data area, and the |lead-out area is divided into a

plurality of26subTaeersthodnflclaire 26| wherdirs each ebibl finft dttadgrd pitrewessl thee
of differen it &gtte ns._Z%&_ Tge nmet hQd of leimhﬁ& V\@erein t h,

| ead- i FePRASTAGNLIILLOY NS Pits IRIMed B oge ok asiigle siral P PAtSTREA SPRCTIRe
first apamhtpitpated ofalrBhdshSirafjn@blt pattbrmpattern and a third pit

wobbl e pattern, and pits are formed in the second area in one of a
fourth straight pit pattern and a fourth pit wobble pattern. 30. The

met hod of clyg m [ h [; i L:
and the 1obrth oo Siafiof of oRe Ao 26 RERIA £pth bRl wBHRERG e
pat t er rsecand pik evabble istonai afl# sipgle pit wobble pattern, a specific pit wobble pattern, or a

random pit wobble pattern.

28. The method of any one of claims 23, 24, 25, and 26, wherein at least one of
the burst cutting area, the lead-in area, the user data area, and the lead-out area is divided
into a plurality of sub-areas, and wherein pits in each of the sub-areas are of different pit

patterns.

29. The method of claim 28, wherein the lead-in area includes first and second
areas, pits are formed in the first area in one of a third straight pit pattern and a third pit
wobble pattern, and pits are formed in the second area in one of a fourth straight pit

pattern and a fourth pit wobble pattern.

30. The method of claim 29, wherein each of the third straight pit pattern and the
fourth straight pit pattern is one of a single straight pit pattern, a specific straight pit

pattern, and a random straight pit pattern.

16



pattern, and a random straight pit pattern. 16 31. The method of
claim 29, wherein each of the third pit wobble and the fourth pit
wobbl e is one of a single pit wobble, a specific pit wobble, and a
random pit wobble. 32. The nethod of any one of clains 23, 24, and

25, wherein the user data area includes a plurality of basic

recordi ng u@its, Thednethadohslaim@9r whersin sachat therthird pié peobbie/and the fourth

| ocat egﬂ't’t‘ﬁéﬁﬂlg i@grq? ﬁ]re 4 gfgg}eh&t %Eﬁlgr E%Bgﬁiﬂ{: @ﬂ Wibble and 3 ra-éﬁgmrﬁf Yk}%blg.f

claim ereln Ic recordl hgrani are one of ysi‘CTa
clusters, sectors, ECC blocks, and frames. 34. The nmethod of claim

32, wherein attern of pits forned in e basic._recordi uni IS
i denti cal t(;’%appﬁ‘?éﬁ’ﬁﬁﬂ‘f’%tﬁﬁﬁof‘%gﬁﬁ'é“mﬁtzgh%gﬁm-g%é’v calnttﬁ%user data area

run- outiseludePa phirglit)eF Baslc pécdilimgMinds; anRINGhS afd PakoBtdthat afdl feSpectively
formed in the basic recording units is different froma pattern of

pits fdeeated bafareand @fter the kasic raserdinguoits.s. 36. A net hod of
recording information froma read-only optical information storage
medi um conprising a plurality of areas, conprising: recording data in
the form of 33its The nadthbe @ tlaim S2pivhehen tHeubadic tecoodingueds apcons df ng

to a first dul ati on ne ..and recording data in the formof pits
in the Qg’tyﬁ'é??gaﬂ?teﬁaéeﬁtpﬁ’gl&tg@ S ga%i'gﬁordi ng to a second

nodul ati on nethod different fromthe first nodul ati on method. 37. The
met hod of claim 36, wherein the plurality of areas includes a burst
cutting ared4 a (Teadnethodoéglaira 3dswhetrin & pattern obpits farmedin Hetbagicea.
38. Th : ' A i - is '

used 1 nerRanegy s € b fo iR Br g Ak I REHh Tahd Rt
nodul ati on nethod used in at | east one of the lead-in area and the

user data area. . T hod clai m 38, ,whergi, he recordin
roaul art on Bt o dheatelRpor BRin Sk, Shateh Aty sl e e A Tk Patte .
and t hgess@ng\iR i9URRrérd fOME aPati@rbipitsforiied imPrRULAtIn® andeidRf-ctsl -
a bi -phase nodul ati on method. 17 40. The npethod of claim 37, wherein

at | east onébef AvBethgdLf resardingdnigrregtion fiem a mag-erHy gptical infaenafiosy
data arg anskdi doﬁfpjsmg BAith of JedsdesnbidiAga plurality of sub-
ar eas, aﬂggt he ng}tﬂs I ![ asg[) alrgas ar eS’ ?orpnéd sing different
nmodul at i on meedrdithg.data in the form of pits in at least one of the plurality of areas according to
a first modulation method; and
recording data in the form of pits in the others of the plurality of areas according to a

second modulation method different from the first modulation method.

37. The method of claim 36, wherein the plurality of areas includes a burst

cutting area, a lead-in area, a user data area, and a lead-out area.

38. The method of claim 37, wherein a recording modulation method used in the
burst cutting area is different from a recording modulation method used in at least one of

the lead-in area and the user data area.
39. The method of claim 38, wherein the recording modulation method used in

the burst cutting area, the lead-in area, and the user data area is one of a RLL (d, k)

modulation method and a bi-phase modulation method.
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41. The nethod of claim40, wherein the lead-in area conprises first
and second sub areas, the first area uses one of the RLL (d, k)
nodul ati on nmet hod and the bi-phase nodul ation nethod, and the second

area uses a4@[”ﬁ"§§'ﬁ?eth§&%? faftd 37AHEAN Qf‘leEEEfKH?éj?ftﬁé%ﬁ}ét*&‘ﬁttfnbra'f‘réa, the
od o y opti cal

area. 42. A neth recording data on a read-onl _
i nf or ndeadrin arear thgausenmddiauancaoand ihsi Ingd-out sraads nyidetd iatd a phuslityfof aub-

pl urali f..afr LUS] e i i t n L St

Fecor di st e Pk T arBe o lorflel (s rgreRP el pugthocs.
recordi ng nodul ati on nmethod prescribed by the nedium and recording
data in at |east_one o he other of the plurality of areas using one
of &  Second ni « THATHENAY S a%M dBc Bhare ek BAG bR AP ERFS ictE) second
wher ei iy Br¥ad, e HRE ARch Rids AR HEHB RIS 5K mioBula86R 1ntbtdad andi the BieprRise

| east one of the other of the plurality of areas when the first pit

pat t er rmodulatirdmethade eod thelsecendrareaeisena diferentrecpidimgimodylagpn arethed
and wh i OF e second nodul ation nethod is used to record data
in the%éc{%ﬂ-'ee@tsya{)e%é of the other of the plurality of areas when the
first nodulation nethod is used to record data in the one of the

plurality of,  areas. 43. A nethod of recording, infor lon to
read-only offét ca mﬁWBF’r?éW%Q'é‘ﬂ&aé@@” aﬁ@ﬁ?ﬁ%yc%a%}qalaéfoﬂlsg?@wty
of ar egfeQlimPcdPhplisid:ty of recording layers, conprising: recording

data in at |east one of the El urality of areas in the formof pits in
a first pit regudingrdata imene eca pluraldy ahergas nising@iesa st pidageur and ayirst

; o . iy : dif ;
Che ™t 3eeR ok OB el 00 BRERNE DA o AL SIS Rl Ooa
opt i calpresdribendtyi the medigmnaged medi um having a plurality of areas,

conprising: readin ata recqrded in at | east ane .of the plurality of
rens i CheoRuRB e I ol 155k pnerat e Ofher Sp e Anaibisicread ehdiong of &
dat a r eeebhé gitipatiet¥ida ebcohteradording ModutioarRémolin the formof pits
in a second pit pattern different fromthe first. 45. The met hod of

cl ai m 44, wiéleEsin anhethgisecand pif nekter isaser de rerpsd datajnrie at least one of the
other of the plurality of areas when the first pit pattern is used to record data in the one of

the plurality of areas, and
wherein only the second modulation method is used to record data in the at least
one of the other of the plurality of areas when the first modulation method is used to record

data in the one of the plurality of areas.

43. A method of recording information to a read-only optical information storage
medium comprising a plurality of areas on a plurality of recording layers, comprising:

recording data in at least one of the plurality of areas in the form of pits in a first pit
pattern; and

recording data in others of the plurality of areas in the form of pits in a second pit

pattern different from the first.

44. A method of reproducing information from a read-only optical information
storage medium having a plurality of areas, comprising:

reading data recorded in at least one of the plurality of areas in the form of pits in a
first pit pattern; and
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cutting area, a lead-in area, a user data area, and a | ead-out area.
46. The nethod of claim45, wherein a pattern of pits forned in the
burst cutting area is different froma pattern of pits fornmed in at

| east one Ofreé\s/%ﬁg bsBrebOrRUSA oftitds Phﬁ(}g plS&fity AR Redd ﬁ\_athe‘fﬁrm dhgitdiRthod

of claim 46, efeln the pattern o e pits forned in the burst

cut t i ngesprd pit patiam differgnt fromtthedirsti ght pit row and a first pit
wobbl e, and the pattern of the pits fornmed in at | east one of the

| ead-in area and the user data area is one of a second straight pit
row that is48iffa@nhemiethodof tiagm i whesdin thieghitralityt ofrappasind|uales ectnurst
pit wobble that i different fromthe first pit bble. 48. The
met hod HHING &Pa @f%ad\?\'ﬂé‘"@f’t"@ WSgrdala ared anf AJeadOMER®: pit row and

the second straight pit row has pits forned in one of a single
straight pit pattern, a specific_ straight pit pattern, or a random
strai ght pi #6pat ilbermethod oficlain KO awbereiradiatigm off pitsifarmenhint therausst cutting

read- o Ny ENfO i ; ! LSl rald

of - ar oatéa BEGRn: hBA°S BROAL BRI ERIR 6RFHF 1 Bt Bl Ald b
| east auer dftatdreapl urality of areas according to a first nodul ation
met hod; and reading data recorded in the formof pits in the others

of the plurality of areas according to a second nodul ati on net hod

different fuygm t FReihdéthbd oPBlain® 48BWRERIRthe afkrAaf tH St MBirhed i Bedurst
read-o% optical information storage medium conpri si nq? lurality

. 2 . ! . ap .
of recdulingpreayeere otafipstisypioht Pit saiang adfirstit weoklgeand theapattasa of the pits
one of I f i ] in. LESt. DL
onr o (oIl 50RO ler i 8 ok sl
ar eas igtraigié pft cowntiodt ipdifferent faom srecfinstistpaighfait toer andla fsbeomhpit ivobbiet thet is

first. 51.. A net ho f recording information to and reproducing
i nfor réﬁf%ﬁ%'ﬂ%qﬁe H?Sgﬁg“fﬂlﬂ% ‘optical information storage nedi um
conprising a plurality of recording |ayers, conprising: recording

data in at |east_one of the plurality of areas in the formof pits in
a first pit 48pat TBemethad of alpig 4dawvherain sasleekthefirstdraight ok rpwangfthe

areas ichR®strAGAt Gt rW has bits AorfREIANRIF a single straight pit pattern, a specific

straight pit pattern, or a random straight pit pattern.

49. A method of reading information from a read-only optical information storage
medium comprising a plurality of areas, comprising:

reading data recorded in the form of pits in at least one of the plurality of areas
according fo a first modulation method; and _

reading data recorded in the form of pits in the others of the plurality of areas

according fo a second modulation method different from the first.

50. A method of reading information to a read-only optical information storage
medium comprising a plurality of recording layers, comprising:

reading data recorded in at least one of the plurality of areas in the form of pits in a
first pit pattern; and

reading data recorded in others of the plurality of areas in the form of pits in a

second pit pattern different from the first.

19



pattern different fromthe first; and reading the data fromthe at
| east one of the plurality of areas and fromat |east one of the
others of the plurality of areas. 52. A nethod of recording

i nformationgho aﬁ%éﬁ%ﬁ'o‘f‘%éd?&iﬂ?@ﬁfbfrﬁé’hcfr{ Brid re ?é&ucﬁ@ iHfoPRatiSRfrom a

i nformati on storage i um conprising a plurali areas,

conpr i geagronlyraptisaldnfegmation starage meﬂampgmppsmg a IPIUE&“N fecording leyers,
t he pl Lgoﬁtdrfskln of areas according to a first nodul ati on met hod;
recording d Yin the form of pits in the others of the pl urallty of

areas accor diesgrdirng datade ablezshokibithie piuretityod drelid indhe fdrnf ofgpitstih e first pit
first rmﬂﬁl ation nethod; and reading the data fromthe at |east one
of the R¥Gfality of areas and fromat least one of the others of the

plurality ofe@yr8ifg dapdin ANERCHHE BAIrARP AT idsS ih He 1699 d’l"'p‘itQ irfa second pit
read-only optical i nformation storage ~medium having a plurality of

ar eas, Rﬁ@iﬁmdlﬁﬁrﬁyﬁﬂaﬂ‘r@@&fﬁt @ggdunit which records data on the

plurality of, %{@@?1; and froi‘ll eas%tqgégt% FVQ? ﬁﬁé‘&ﬁéﬂﬁ? Bf’él%a%%ﬂdrf%ﬁ? fll'e%?hone

unit to recor one 0 areas
formofofmetethlensafthemﬁlrahtytofpaéetsern and control s the recording unit
to record data in others of the plurality of areas in the form of
pits in a second pit pattern different fromthe first. 54. The

appar at us ofgacl ah%ét%od‘@??é&ir@mb%oﬁhé‘ﬁ&t ’do%hd)%aﬁfr@ﬁﬁfo‘rﬂﬂﬁhéﬁﬁ%nﬁa read-
burst cutting area, a lead-in area, a user data area, and a |ead-out

area. smly cmt@ah@t@tmﬂgs starage Medign compsisiFiana Blupality ef arees, gamprigieg:med
in the bur S‘reco‘?-Hahp c{é%% f?{tg% &‘bﬁn df {aﬁ&m%%eé%t ﬁ)ﬂb%f'ﬂ?é ;élﬁ éetllt%f é}bég BE%HF‘% to

in at | east one o -in area an e user ar ea

The apreifirat medofatioh enethddi, wherein the pattern of the pits fornmed in
the burst cutti.n ea js.one of..a fjrs str row a

(IS Ert etarang B Ty 530 ofhitdin thi St GF ikpBiity &1 atedY Sedydiggdo 2
of the gegald hibdaltian aNsthbh @liffesant fbh therfile@mictluriion Phethodesnd

straight pit rowthat is different fromthe first strai ht pit row

and a secondedling taspdata fiomathg at legstionerad ihe plusality ﬁfeaffeiaﬁ@dﬁrqm@bl?@ﬁbone
57. Th?fﬂﬁ@@fh@];éjéft% pﬁ]rﬁlﬁt&ﬁo“?@reé@?ere' n each of the first straight pit
the

row an
53.  Arecording apparatus for use with a read-only optical information storage
medium having a plurality of areas, comprising:
a recording unit which records data on the plurality of areas; and
a controller which:
controls the recording unit to record data in at least one of the plurality of
areas in the form of pits in a first pit pattern, and
controls the recording unit to record data in others of the plurality of areas in

the form of pits in a second pit pattern different from the first.

54. The apparatus of claim 53, wherein the plurality of areas includes a burst

cutting area, a lead-in area, a user data area, and a lead-out area.

55. The apparatus of claim 54, wherein a pattern of pits formed in the burst
cutting area is different from a pattern of pits formed in at least one of the lead-in area and

the user data area.
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second straight pit row has pits forned in one of a single straight
pit pattern, a specific straight pit pattern, or a random strai ght
pit pattern. 58. The apparatus of claim56 or 57, wherein each of the
first pit wobble and the second pit wobble is one of a single pit
wobbl e pattern, a specific pit wobble pattern, or a randomp

wobbl e patt &6n. 3be apparafpel clains 5ofwherginohe petteut e the pifs f@f@ﬂ@?ln the burst
wher ei 'buﬁln | £85%s 8H§019% t%%tra@gﬁ Bﬁr tahb%gﬁréf gﬁ'lg laé?é‘ﬂné Ot 8f the pits

t he user d a area area 'S IVI
pl ur al ifoyneaf msmtbeateae ,of dredleatien erga pnd the Lmseeaiaha ofcatibens whaaeearsd ar e

of diff ren tterns. Q0. The_apparatus of claim59, wherej .
he"| eaaian pteawithl s BU6rantem rcvaEEgHan iy Busindp SeoaitPt BPRRE that s
the fi roﬁﬁeréﬁﬁ?omﬂh@ﬂ%tﬁﬂmﬁ)bbm.rd straight pit pattern and a third pit

wobbl e pattern, and pits are formed in the second area in one of a
fourth straight pit pattern and a fourth pit wobble pattern. 61. The

apparat us 0f5 cl all Hb 8%%&%2@?88 \%erten'neeaéﬂ quhérfFSQ'quasgtth& rcﬂﬁ%ﬁﬁrtﬁe

and thefourths ern is one of a
pat t er mecand pieaight pit siw hagpits furinedpaioherof a simgle atra@hblpntrpattem; g rspeufm‘:
pattern he a ar at us, of wherein each of the third pit

| ai 9,
wobbl e yﬁ@ﬁﬁ pafig Pﬁaﬁf”‘?d%ﬁﬁ?@{gbﬁ BeUk a single pit wobble, a

specific pit wobble, and a random pit wobble. 21 63. The appar at us
of claimb59, wherein the user data area includes a plurality of

basi ¢ recor @ng GRPEHPataids piFlaihE6 shE7 r whewin saehel tharf‘léstrmtgrg@lttﬂe @8d jhe
| ocat edg B&ﬁcﬂ)ﬁ \Aﬁ:’i‘)ﬂle gfotn%rof%n@?ﬁi Q%&ﬁﬁé’ et g%h%élf ¢t Swo-gﬁ?e pattern.or a

appar at us cl al asi c recoft URHL s Ere

physi caandﬁmﬁtevcﬂ)b]spaﬂte:ms ECC bl ocks, and frarres 65. The appar at us
of claim63, wherein a pattern of pits formed in the basic recording
units is identical to a pattern of pits forned in the run-ins and the

run-outs. 66. TTReApparaAls/si &y GhébMtl8itns INRY 57 witerBi 4964kt @heRf tise
formed in the basic recording units is different froma pattern of

oi ts f OHAREUING aTes, R Ipadkinuarear ine yseh dgta area, and the leagsilarey 1S divided
appar afjs Jaﬁraﬁaﬁ MiuoDarBat &1t ARNIPBitS FAdad i ahe8Lb-@Redd Aol Giferent pit

medi um havi nhg a ura ity of areas, conprising:
patterns.

60. The apparatus of claim 59, wherein the lead-in area includes first and second
areas, pits are formed in the first area in one of a third straight pit pattern and a third pit
~ wobble pattern, and pits are formed in the second area in one of a fourth straight pit

pattern and a fourth pit wobble pattern.

61. The apparatus of claim 60, wherein each of the third straight pit pattern and
the fourth straight pit pattern is one of a single straight pit pattern, a specific straight pit
pattern, and a random straight pit pattern.

62. The apparatus of claim 59, wherein each of the third pit wobbie and the

fourth pit wobble is one of a single pit wobble, a specific pit wobble, and a random pit
wobble.
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a recording unit which records data on the plurality of areas; and a
controller which: controls the recording unit to record data in the
formof pits in at |least one of the plurality of areas according to

a first nodysati %}g’%&:@?ﬂm éf‘ﬂafh‘?ﬁ ,r\%éreirhﬁ"lerlfs%i)ﬁgl eamﬁa?&égésmﬁy of
data in the formo its 1n the others o the plurality of areas
accor di bagia ecardirg units, @bduuainsoandrsinheudts datfase eeapettivaty deatdd lpefore and

nodul até'f%p ﬁ]éeﬁgﬁgrec%g in lJ']_ﬁe[gordi ng apparatus for use with a read-only
opti cal |m‘torma oh storage  medi um having a plurality of areas,

conprising: a recording unit which records data on the plurality of
areas; and controller which: copntrols the recording unit to recosrd
data in one @ aqlaﬁlﬂpaﬁﬁtys of 2'3%53, \{Be1el terRasic recpt nGHEGARERE
and a famysical 68, RecIPS HEE biitkaPaRPflamele first pit pattern and a
first recordi ng nodul ati on method prescribed by the medium and

controls the recording unit to record data in at | east one of the
other of th pl | J i sgﬁﬁ | r.Q;:
and a secongssf ecﬂihgidﬁé’%%@%ﬁg@?@%%h@ﬁﬁ%ﬁf a%%tt\%ﬁer |tjr%q8'ﬁ'll'%/d ?‘ﬂﬂégggggnd
pi t patreesmingsunisdsd idemticeldtoraopattera of pitd foemat! ih tastundne andfthd ham-ottber
of the plurality of areas when the first pit pattern is used to
record data in the one of the plurality of areas, and wherein only

the second rggdul ahQppaRAtHSES Ligink'880whereires PatlefPdiitsHofnhed R the lbRdRt
one of the other of the plurality of areas when the first nodul ation

met hod regordingounits is disteserd fenin & pattetmef pitsfopned ineths|rundns and e mineeids.
69. A recording apparatus for use with a read-only optical
information storage nmediumhaving a plurality of areas on a
plurality of67l ayé&recocimpapsaraiys far uscwitdianmgadiointy ogticahinferomtids sttabge

on the rﬁl g al i t\%/ of @&e@s; and a controller which: controls the
r ecor di"G'H having 7 & 7 Vd’éﬁ?ﬁsn?‘ampr'@_agt one of the plurality of
areas in the feesri umit wkichredordsidata 8h thdplufRityof Aeescanit rol s the
recording unit to record data in others of the plurality of areas in
a controller which:
controls the recording unit to record data in the form of pits in at least one of
the plurality of areas according to a first modulation method, and
controls the recording unit to record data in the form of pits in the others of
the plurality of areas according to a second modulation method different from the first

modulation method.

68. Arecording apparatus for use with a read-only optical information storage
medium having a plurality of areas, comprising:
a recording unit which records data on the plurality of areas; and
a controller which:
controls the recording unit to record data in one of a plurality of areas using
one a first pit pattern and a first recording modulation method, the first pit pattern and a
first recording modulation method prescribed by the medium, and
controls the recording unit to record data in at least one of the other of the
plurality of areas using one of a second pit pattern and a second recording modulation
method,
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the formof pits in a second pit pattern different fromthe first.
70. A reproduci ng apparatus for use with a read-only optical
I nformati on storage nedium having a plurality of areas, conprising:

a reading unit wahehif 8a hg%eoﬁa@mﬁéﬁe&n% HE&d td decBf @étﬁglz'thé?‘&qeaé one

controll er which: contrqﬁg the readihg unit to reproduce ta in at
| east @fhtheosthenef thewluralityyof ereasawbers thafinsheit paiternds uped to tegord datadn the

pi t patotn%rcﬁ"theagﬁlr%fr?)gygﬂegs,r rzladji ng unit to reproduce data in others of

the plurality as in he formof pits in a second pit pattern
di fferent from tirvbefsin shly tHé sedoncemoddiation gnethepdi isadaer] tboecordelata intha at

read-only optical inforpatign storage di ym havin plurali of
o oas. sk RP of R ofRer BERierraltvio! Athaspende tat soRkGHDr Methpdiefecyo
of ar eagsordMata f thedheAUF RS p%lﬁ?bf&@a&rols the reading unit to
reproduce data in the formof pits in at |least one of the plurality

of areas according to a first nodul ati on nethod, and controls the

adng, un bt o, AERCANEER B ol e 5T Bk Bhi e Rot g Sl
di f f er emgdifimdraviritea plurality ofradialsain @ pluraithofllay@s, Z@mpAsingcor di ng and

reproduci ng apparatus .for. yse wt regad-gnly optical infornmation
st or age rrediaJEEWQWW';Wb’IGHr’ﬁ‘f'qrﬁgﬁé%ﬂ?sﬁ”’%%&it%r?ﬂﬁ:arﬁ’ recordi ng
and readi ng gWHYntrobY whichecords data in and reads data froma

plurality of areas; and a controller which: controls the recording
and readi ng uni t cerrale s wcarding Uit ta recerkdatare ableashene gl thedqlurality sf
areas i 5{.}]9 i s £ pLt,pattern, controls the
recordiaﬂ%&;ﬁéﬁgza |éga§n[ﬁtéﬁ}ge?'ggé%%ﬂb%ﬁ%ata in others of the
plurality of areasntrais theerecordimginiptd ecbrd datadie otiebrp of theagltmitity of areas in
different _fromthe first, and  controls.the recording and reading

uni t tgh‘?@ﬁ%fgﬁﬁfté iRy gsgcgid QB Hagﬁglé'ﬁﬂ'@“&%mfrh@eﬁ'i%tst pattern and data
of the second pit pattern. 73. A recording and reproduci ng apparat us

for use with a read-only optical . o ]
A reproducing apparatus for use with a read-only optical information storage

medium having a plurality of areas, comprising:
a reading unit which reads data from the plurality of areas; and
a controller which: _
controls the reading unit to réproduce data in at least one of the plurality of
areas in the form of pits in a first pit pattern, and
controls reading unit to reproduce data in others of the plurality of areas in

the form of pits in a second pit pattern different from the first.

71.  Areproducing apparatus for use with a read-only optical information storage
medium having a plurality of areas, comprising:
a reading unit which reads data from the plurality of areas; and
a controller which:
controls the reading unit to reproduce data in the form of pits in at [east one
of the plurality of areas according to a first modulation method, and
controls the reading unit to reproduce data in the form of pits in the others of
the plurality of areas according to a second modulation method different from the first

modulation method.
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i nformati on storage nedium havi.ng a plurality of areas, conprising: a
recordi ng and reading unit which records data in and reads data from
the plurality of areas; and a controller which: controls the
recording and reading unit to record data in the formof pits in at

| east one of the plurality of areas according to a first nodul ation
met hod, cont/2el sAmeeondingpant reprodutingapiargtusifor usewith aoedd-vatyopticat he

form of, pits.] f. i of as according to a
Sotond Bt stikhe AEBRRPhBling ADIRAHy i d8a cofiF RO o010 "Vt hon
and cont r ol & reberdirecand rexglirananit @didhrgconds idatinr st @dds eatiafremaef platality of
| east one of the first nodul ation nethod and the data of the second

modul at?8%S @hod. 24

a controller which:
controls the recording and reading unit to record data in at [east one of the
plurality of areas in the form of pits in a first pit pattern, |
controls the recording and reading unit to reproduce data in others of the
plurality of areas in the form of pits in a second pit pattern different from the first, and
controls the recording and reading unit to reproduce data of at least one of

the first pattern and data of the second pit pattern.

73.  Arecording and reproducing apparatus for use with a read-only opfical
information storage medium having a plurality of areas, comprising:
a recording and reading unit which records data in and reads data from the plurality
of areas; and
a controller which:
controls the recording and reading unit to record data in the form of pits in at
least one of the plurality of areas according to a first modulation method,
controls the recording and reading unit to record data in the form of pits in the
others of the plurality of areas according to a second modulation method different from the
first modulation method, and
controls the recording and reading unit to reproduce data of at least one of the first

modulation method and the data of the second modulation method.
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