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



According to an aspect of the present invention, there is provided a
read-only optical information storage nmediumincluding a plurality
of areas in which data is recorded in the formof pits. The pits in
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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 least one of the lead-in

area and the user data area. The recording modulation method used in the burst cutting
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met hod and a bi - phase nodul ati on nethod. At | east one of the burst
cutting area, the lead-in area, the user data area, and the |ead-out
area may be divided into a plurality of sub-areas, and the pits in
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pl ur al imgdeﬂtlomrmaﬂtodaﬁm fast 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 plurality of

areas, including: a recording unit which records data on the plurality of areas; and a

-3



3 controller which: controls the recording unit to record data in 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
having 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.



and reading unit to reproduce data of at |east one of the first
nodul ation. 4 Brief Description of the Drawings FIG 1 illustrates
the overall structure of a conventional read-only optical information
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optical information storage medium shown in FIG. 6;

FIG. 10 is a schematic illustration 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 out 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



recordi ng nodul ation method or a recording pattern used in a portion
of the plurality of 5 areas is different froma recordi ng nodul ation
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pattern in viiecdiffeientpatterns ehtiterpitsforned i the 184 thedgadn area 20, the user
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pat t er fommfied 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 wobblé. A straight pit row has pits arranged
in a straight row and a pit wobble has pits arranged in a waveform.

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
length 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.



the straight pit rowrefers to pits of the same |length arranged in a
straight row As shown in FIG 2B, the single pattern of the pit
wobbl e refers to pits of the sane length arranged in a waveform 6
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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. [n other words, as shown
in FIGS. 3A, 3C, and 3D, although pits are formed in the single pattern in the BCA 10, itis
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.



in FIGS. 3A, 3C and 3D, although pits are forned in the single
pattern in the BCA 10, it is not necessary to use the tracking
servo. As a result, data is readable fromthe |ead-in area 20, the

user data ar qgg .
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predetermined period P, a bit value “1” is read. [n 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 “17) 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 ére formed within the given period P, a bit

of value “1” (or “0") is read.



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" Is read. In other
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medi um acc rding,to.anot of the, present invention is
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areas. 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. Piis are formed in a

pattern different from that in the first area 20a, in the second area 20b.
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For exanple, the lead-in area 20 may be divided into a plurality of
sub-areas. In other words, as shown in FIG 6, when the |ead-in area
20 is divided into a first area 20a and a second area 20b, pits may

be f d '
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Run-ins 31 and run-outs 35 are |l ocated before and after the baS|c
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run-ins he run-outs accurate recordi ng and/ or
r epr oduetardindatnitsia® mag 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 pit pattern 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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basic recording units 33. In other words, if data is recorded in the
run-ins 31 or the run- outs 35 in slightly the wong position, the
run-ins 31 and the run-outs 35 corrects the error so that data is
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second area 20b,_ the_ BCA 10, and the user data area 30 according to
the bi - phas&ateiainnde iFa Hethere is Rapwn ﬁlwﬁleﬂ@tlpl@w obrecorlingreading, @i 100

a scherpititrebbfdt @ ardeatd oM éﬁgﬁh&ﬂ s%B‘r iutaeh 4 %GSQW% df BoAnd

reads froman optical storage nedium suc y way of .non-"limting
exanpl digiting ©@roaples, DUD. or®MVIBcor di ng/ read| ng unit 100 includes a

I i ght sourc
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102. The recording/reading unit 10 further includes a photodi ode 105
for detsé@agagedium 300, and a objective lens 104 for spotting the beams reflected from the
beam splitier 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 to
and/or reproduces data from a write once recording medium 30 that is an information

storage medium.

Industrial Applicability
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recorded information and an error fromthe beans reflected fromthe
optical storage nedium Referring to FIG 11, there is shown a bl ock
di agram of a recordi ng/reproduci ng syst em accordi ng to an enbodi nent
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pits, wherein a pattern conprising a sequence of the pits is repeated
in an area of the burst cutting area. 2. A read-only optical

i nformation storage nedium conprising a burst cutting area, a

| ead-in area, a user data area, and a | ead-out area, in which data is
recorded in the
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formof pits, wherein a pattern conprising a sequence of pits
provided in the burst cutting area is forned by a recording

nodul ation nmethod different froma recordi ng nodul ati on nethod used
to formthe pits in at | east one of Epg IVI§ad in area, the user data
area, and the |ead-out area, and mhereln the pattern is repeated in
an area of the burst cutting area. 3. A reprodu0|ng apparatus for use

Sutting ared: a PIRASTR ORI RRPralof T30S metiim DT ace QU biling

conpri HArgf;a %a@-lﬁ lepdn, Whisdt datRdfead aha af [Eadoat ateRafi whieR data fsltechdedtn a
cutting area, the lead-in area and the user data area; and a

cont r ol TPER ofRits WhaseinrPattarA €opIRERING awprGUaNnsedh dhapitsis remteﬁ@ ap @gea of

has a ng a sequence of pits that is repeatedly
rnedqﬂ%m%?rcggﬁgcﬁﬁéé ng apparatus for use with a read-only optical

|nformat|on storage nmediumhaving a burst cutting area, a lead-in

area and a ser ata,ar arat u sin I ch
Mads data B om Srerdely upiieRf iR AN Aareb Mhrdignarimerieia & Bfest Rufiho
area ajpdaam lé‘é@rln GréR Aligdabd dred, 6ANEIEAH-BUt St rrpdvﬁlch RiatPisGkberdea in the
r ead data in the burst cutting area according to a first nodul ation

met hod faiel of B vdieseinirepaierR @ﬂ%‘smeﬁis%m{%c?rpftpﬁﬁ Ptrvdediiatthe ppesd cutting
accor dipg, ?sofo ég %9%@'&8%@‘[’{10%@ [’1 {1?&1 o f@r&rﬂtfrirﬁ AL r{d mddulation
urs a8 3 Pat tern

nodul at1 on net erein ar ea
conpr i shethod used defurs the pifistis at least o= of ﬂapdeadam grefhotheadser tata area, and the

lead-out area, and

wherein the pattern is repeated in an area of the burst cutting area.

3. A reproducing apparatus for use with a read-only optical information storage
medium having a burst cutting area, a lead-in area and a user data area, the apparatus
comprising: |

a pickup which reads data from at least one of the burst cutting area, the lead-in
area and the user data area; and

a controller which controls the pickup

wherein the burst cutting area has a pattern comprising a sequence of pits that is

repeatedly formed.

4, A reproducing apparatus for use with a read-only optical information storage
medium having a burst cutting area, a lead-in area and a user data area, the apparatus
comprising:

a pickup which reads data from at least one of the burst cutting area, a lead-in area
and a user data area; and

a controller controls the pickup to read data in the burst cutting area according to a
first modulation method and controls the pickup to read data in the user data area
according to a second modulation method different from the first modulation method,

wherein the burst cutting area has a pattern comprising a sequence of pits that is
repeatedly formed.
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